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HAWAIIAN ELECTRIC COMPANY, INC.'S, HAW AIT ELECTRIC LIGHT COMPANY,
INC.'S, AND MAUI ELECTRIC COMPANY, LIMITED'S APPLICATION FOR APPROVAL TO
MODIFY RULE 14H - INTERCONNECTION OF DISTRIBUTED GENERATING FAdLITIES
OPERATING IN PARALLEL WITH THE COMPANIES' ELECTRIC SYSTEM
TO THE HONORABLE PUBLIC UTILITIES COMMISSION
OF THE STATE OF HAWAI'I:
I.

INTRODUCTION
Hawaiian Electric Company, Inc. ("Hawaiian Electric"), Hawai'i Electric Light Company,

Inc. ("Hawai'i Electric Light") and Maui Electric Company, Limited ("Maui Electric") (collectively
"Applicants" or "Companies"), respectfully seek Commission authorization to: (1) modify the
Companies' Rule No. 14, Paragraph H (Interconnection of Distributed Generating Facilities
Operating in Parallel with the Companies Electric System); (2) modify Appendix I (Distributed
Generating Facility Interconnection Standards Technical Requirements); (3) add a new Appendix IIB (Application For Non-Export Distributed Generating Facilities (Non-Parallel Operation)); and (4)
modify Appendix III (Interconnection Process Overview) (collectively "Rule 14H"), in the form and

content as stated herein. Attachment 1 provides a clean copy of the proposed revisions to Rule 14H.
Attachment 2 provides a copy of the proposed revisions to Rule 14H in black-lined format.
II.

AUTHORIZATION FOR PROPOSED MODIFICATIONS TO RULE 14H
This application is filed pursuant to Ordering Paragraph No. 4 of Decision and Order No.

31901 filed January 31, 2014 to Transmittals Nos. 14-01, 14-OlH, andl4-01M (ConsoUdated) and
as a formal application pursuant to the Commission's Rules of Practice and Procedure set forth in
Hawai'i Administrative Rules ("HAR") Title 6, Chapter 61, Subchapter 6.^
III.

APPLICANTS
Hawaiian Electric: Hawaiian Electric, whose principal place of business and whose

executive offices are located at 900 Richards Street, Honolulu, Hawai'i, is a corporation duly
organized under the laws of the Kingdom of Hawaii on or about October 13, 1891, and now exists
under and by virtue of the laws of the State of Hawai 'i. Hawaiian Electric is an operating public
utility engaged in the production, purchase, transmission, distribution and sale of electricity on the
island of O'ahu.
Hawai'i Electric Light: Hawai'i Electric Light, whose principal office is located at 1200
Kilauea Avenue, Hilo, Hawai'i (with remote offices at 66-1591 Kawaihae Road, Waimea, Hawai'i,
and 74-5519 Kaiwi Street, Kailua Kona, Hawai'i), is a corporation duly organized under the laws of
the Republic of Hawaii on or about December 5, 1894, and is now existing under and by virtue of
the laws of the State of Hawai'i. Hawai'i Electric Light is an operating public utility engaged in the
production, purchase, transmission, distribution, and sale of electricity on the island of Hawai'i.

' See Ordering Paragraph 6 of Decision and Order No. 30027 filed December 20, 2011 in Docket No. 2010-0015
(staing that 'The HECO Companies... shall file any future proposed revisions to Rule 14H as a formal application
pursuant to HAR Chapter 6-61, subchapter 6...").
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Maui Electric: Maui Electric, whose principal place of business and whose main
administrative office is located at 210 West Kamehameha Avenue, Kahului, Maui, Hawai'i (with
remote offices at 32A Ulili Street, Kaunakakai, Moloka'i, Hawai'i and 1001 North Miki Road,
Lana'i City, Lana'i, Hawai'i), is a corporation duly organized under the laws of the Territory of
Hawai'i on or about April 28, 1921, and is now existing under and by virtue of the laws of the State
of Hawai'i. Maui Electric is an operating public utility engaged in the production, purchase,
transmission, distribution and sale of electricity on the island of Maui; the production, transmission,
distribution, and sale of electricity on the island of Moloka'i; and the production, purchase,
distribution, and sale of electricity on the island of Lana'i.
IV.

CORRESPONDENCE AND COMMUNICATIONS
Correspondence and communications in regard to this application should be addressed to:
Daniel G. Brown
Manager-Regulatory Non-Rate Proceedings
Hawaiian Electric Company, Inc.
P. O. Box 2750
Honolulu, Hawai'i 96840-0001.

V.

DISCUSSION

A.

BACKGROUND

Rule 14H's interconnection standards are intended to provide general technical guidelines
and procedures to facilitate the interconnection and parallel operation of distributed generating
facilities with the Companies' electrical distribution systems. The technical interconnection
requirements have been established to maintain safety, reliability, and power quality standards for
all utility customers and personnel pursuant to the objectives of the Companies' interconnection
practices, which include but are not limited to:
• Safety - to protect the safety of utility personnel, utility customers, and the public;
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•
•
•
•
•
•
•

Reliability - to maintain the reliability of the utility system for all utility customers;
Power Quality - to provide for acceptable power quality^ and voltage regulation on the
utility system and for all utility customers;
Restoration - to facilitate restoration of power on the utility system;
Protect Utility and Customer Equipment - to protect utility and customer equipment during
steady state and faulted system operating conditions;
Protect Generating Facilities - to protect generating facilities from operation of utility
protective and voltage regulation equipment;
Utility System Overcurrent Devices - to maintain proper operation of the utility system's
overcurrent protection equipment; and
Utility System Operating Efficiency - to ensure operation at appropriate power factors and
minimize system losses.

See Rule 14H, Appendix I, Revised Sheet No. 34B-1.
These technical interconnection standards are based on the requirements of Institute of
Electrical and Electronic Engineers ("IEEE") 1547-2003 Standard for Interconnecting Distributed
Resources with Electric Power Systems. The Hawaiian Electric Companies intend to maintain
consistency between its requirements for interconnection of distributed generating facilities and
IEEE interconnection standards to the extent feasible, considering the specific design and operating
requirements of the Hawaiian Electric Companies' electric power systems.
B.

PRIOR PROCEDURAL HISTORY AND REVISIONS TO RULE 14H

On January 7, 2010 and January 8, 2010, the Companies filed transmittals proposing certain
revisions to Rule 14H ("Rule 14H Transmittals"), pursuantto HAR §6-61-111. Through the Rule
14H Transmittals, the Companies proposed modifications to the existing Distributed Generating
Facility Interconnection Technical Requirements (Appendix I), Standard Interconnection Agreement
(Appendix II), and Interconnection Process Overview (Appendix HI) of Rule 14H.

^ "Acceptable" power quality is power delivered to customers that does not impair operation of the customers'
equipment or cause visible light flickering due to voltage fluctuations under normal operating conditions. One element
of power quality is voltage flicker, which is a function of the magnitude of voltage fluctuation and the frequency at
which the fluctuation occurs. Voltage flicker is described in Rule 14H, Appendix I, Section 4.n.
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On January 27, 2010, the Commission issued its Order Suspending The Transmittals Filed
By Hawaiian Electric Company, Inc., And Hawai'i Electric Light Company, Inc., on January 7,
2010, And Maui Electric Company, Limited, On January 8, 2010, and consolidated its investigation
into a single proceeding (i.e. Docket 2010-0015).
On March 4, 2010, the Commission issued its Order Granting Intervention To Blue Planet
Foundation ("Blue Planet"); The Department of Business, Economic Development, and Tourism
("DBEDT"); Hawaii Inspection Group, Inc. ("HIG"); Hawaii PV Coalition ("PV Coalition");
Hawaii Renewable Energy Alliance ("HREA"); Hawaii Solar Energy Association ("HSEA"); South
Maui Renewable Resource, LLC ("SMRR"); The Solar Alliance ("TSA"); and Zero Emissions
Leasing LLC ("ZEL") in Docket No. 2010-0015. On March 19, 2010, the Commission issued its
Order Naming The Interstate Renewable Energy Council ("IREC") As A Participant in Docket No.
2010-0015. Blue Planet, DBEDT, HIG, PV Coalition, HREA, HSEA, SMRR, TSA, ZEL and IREC
may be referred to collectively as the "Interested Stakeholders".
On December 20, 2011, the Commission issued Decision and Order No. 30027 in Docket
No. 2010-0015 ("Decision and Order No. 30027"), which ordered, among other things, that "the
HECO Companies: (A) shall file any future proposed revisions to Rule 14H as a formal application
pursuant to HAR chapter 6-61, subchapter 6, with copies served on the Parties and Participant in
this proceeding; and (B) are strongly encouraged to consult with interested stakeholders beforehand,
prior to filing a Rule 14H application.""'
C.

RECENT MODIFICATIONS T O RULE NO. 18 (NET ENERGY METERING)
AND COMMISSION O R D E R T O MODIFY RULE 14H

See Decision and Order No. 30027 at Pa. 69.
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On January 6, 2014, the Companies filed transmittals proposing certain revisions to their
respective existing Tariff Rule No. 18 ("Rule 18") pursuant to HRS §269-16 and HAR §6-61-111.
The majority of the proposed modifications were intended to remove any potentially ambiguous
language that may lead a customer to incorrectly believe that a NEM system could be
interconnected prior to receiving written approval by the Company.
On January 31, 2014, the Commission issued Decision and Order No. 31901, which
approved the proposed modifications to Rule 18. In addition, the Commission ordered that the
Companies include a provision in the text and appendices to Tariff Rule 18, to the extent applicable,
"which clarifies that a customer that installs a battery back-up system must also obtain an
interconnection review by the electric utility to ensure that the proper interconnection of the
customer's generating facility with the electric utility's system.""^ In addition, the Commission also
instructed the Companies to file, by May 1, 2014^, an application to amend Tariff Rule 14H as
follows:
"Here, the commission instructs the Companies to file an application to amend Tariff
Rule 14H for the purpose of clarifying the following matters:
1. A customer that installs a battery back-up system must also obtain an
interconnection review by the electric utility to ensure the proper
interconnection of the customer's generating facility with the electric utility's
system; and
2. The interconnection requirements for a customer's battery back-up system
and the screening process to review such a request for interconnection."
See Decision and Order No. 31901 at Pgs. 9-10. As stated by the Commission in Decision and
Order No. 31901, "Such action is designed to remove the notion that a battery back-up system may

^ See Ordering Paragraph 2 of Decision and Order No. 31901 filed January 31, 2014 of Transmittals Nos. 14-01, 14OIH, and 14-OlM (Consolidated).

somehow bypass the requirement that a customer's distributed generating facility comply with the
applicable interconnection standards."^
On February 6, 2014, pursuant to Decision and Order No. 31901, the Companies filed their
respective revised Rule 18 with an effective date of February 6, 2014. Pursuant to Decision and
Order No. 31901, the revised Rule 18 included provisions which clarify that a customer that installs
a distributed generating facility that incorporates an energy storage system must also obtain an
interconnection review by the electric utility.
This application to modify Rule 14H is being filed pursuant to Ordering Paragraph 4 of
Decision and Order No. 31901.
D.

PROPOSED MODIFICATIONS TO RULE 14H

As noted, Hawaiian Electric is proposing modifications to the existing text of Rule 14H,
Appendix I (Distributed Generating Facility Interconnection Standards Technical Requirements)
and Appendix III (Interconnection Process Overview) of Rule 14H along with a proposed new
Appendix II-B (Application for Non-Export Distributed Generation Facilities (Non-Parallel
Operation)). The proposed modifications are limited to those issues specifically raised by the
Commission in Decision and Order No. 31901 relating to the interconnection review of distributed
generating facilities with energy storage systems.^

^ On May 6, 2014, the Commission issued Order No. 32068 to Transmittals Nos. 14-01, 14-OlH, andl4-01M
(Consolidated) granting the Companies an extension of time to file an application to amend Tariff Rule 14H from May
1,2014 to June 2, 2014.
^ See Decision and Order No. 31901 at Pg. 10.
^ The Companies and the Interested Stakeholders are proposing, in parallel with the present Application, other
modifications to Rule 14H in response to Commission Order No. 32053 (Ruhng on RSWG Work Product) issued in
Docket No. 2011-0206 on April 28, 2014 ("Order No. 32053". Such modifications shall be addressed separately in that
docket. Company recommends that once the Commission has ruled on the present Application and the revisions
submitted in Docket No. 2011-0206, that Companies consult with the Interested Stakeholders to submit a proposed
redline that merges and conforms the two sets of modifications to Rule 14H for submittal to the Commission for
approval.
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Pursuant to Ordering Paragraph 6 of Decision and Order No. 30027 and Decision and Order
31901, the Companies have consulted extensively with and sought the consensus of the Interested
Stakeholders prior to filing the present application. Specifically, the Companies held numerous and
extensive face-to-face meetings with representatives from HSEA and Hawaii PV Coalition to
discuss the proposed revisions to Rule 14H. After extensive discussions, an initial draft of the
proposed amendments to Rule 14H were shared with these Interested Stakeholders for their
comment and consideration. Following further face-to-face discussions, a second draft of the
proposed amendments to Rule 14H were provided to HSEA and Hawaii PV Coalition on May 20,
2014 along with an initial draft of the present Application. Based on input from HSEA and Hawai'i
PV Coalition, the Companies, HSEA and Hawai'i PV Coalition were able to come to a consensus
on the vast majority of all substantive issues and proposed revisions. A copy of the proposed
modifications was shared with all Interested Stakeholders and the Consumer Advocate's office on
May 23, 2014 for review and comment. No suggestions for substantive revisions to the proposed
modifications were offered prior to the submission of this Application.^
The Proposed amendments to Rule 14H, including existing Appendices I and HI and
proposed Appendix II-B, are summarized in the following sections. The Companies believe the
proposed modifications to Rule 14H reflect the consensus and support of the Interested
Stakeholders.
1.

PROPOSED MODIFICATIONS TO INTRODUCTION
TO RULE14H

The Companies are proposing certain modifications to the Introduction sheets to Rule 14H
in order to provide consistency with the proposed modifications to Appendices I and HI and new
On May 27, 2014, Bash Nola offered certain suggestions regarding the proposed modifications to Rule 14H. These
suggestions have been addressed by the Companies in the present Application.

Appendix II-B relating to the interconnection requirements and review required for a distributed
generating facilities that are intended to operate in parallel with the Company's distribution system
or that have the potential to operate in parallel with the Company's distribution system, including
distributed generating facilities that may integrate energy storage systems. Distributed generating
facilities with integrated energy storage systems may be electrically interconnected with the utility's
distribution system but may or may not be intended to operate in parallel. The proposed
amendments are necessary in order to clarify the interconnection requirements for such systems. In
addition, the following modifications to the Introduction sheets are being proposed:
New Section 3.e.: A new Section 3.e. is proposed to expressly state distributed generating
facilities that incorporate the use of an energy storage device shall obtain an interconnection review
by the Company pursuant to Rule 14H and satisfy the Company's Interconnection Standards to the
extent that such distributed generating facilities operate in parallel or have the potential to operate in
parallel with the Company's Distribution System.
New Section 4.c.: A new Section 4.c. is proposed to establish that distributed generating
facilities that are interconnected but have no potential to operate in parallel with the Company's
Distribution System, are not subject to the interconnection review process under this Rule 14H
except that Customer shall register such Distributed Generation Facilities by completing and
submitting an Application for Non-Export Distributed Generation Facilities (Non-Parallel
Operation) provided in proposed Appendix II-B to Rule 14H. Such Registration is intended to
satisfy the Customer's notice requirements set forth in Tariff Rule 3B (Change In Customer's
Equipment Or Operations) and is required for purposes of determining potential load that the
Company may be required to serve.
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New Section 4.d.: A new Section 4.d. is proposed to expressly state that Distributed
Generating Facilities that are not interconnected with the Company's Distribution System are not
subject to the interconnection review process under this Rule 14H and are not required to be
registered with the Company.
2.

PROPOSED MODIFICATIONS TO APPENDIX I (DISTRIBUTED
GENERATING FACILITY INTERCONNECTION STANDARDS
TECHNICAL REQUIREMENTS)

Appendix L Section 1: The Companies propose to amend Section 1 by adding the following
defined terms: (1) "Distributed Generating Facility"; (2) "Interconnect" and "Interconnected"; (3)
"Parallel Operation"; and (4) "Potential to Operate in Parallel". Distributed generating facilities
with integrated energy storage systems may be electrically interconnected with the utility's
distribution system but may or may not be intended to operate in parallel. The proposed
amendments are necessary in order to clarify the interconnection requirements for distributed
generating facilities that may incorporate the use of energy storage systems and the relevant
screening process that will be applicable to such systems.
Appendix L Section 4.i.: The Companies propose to amend Section 4.i. in order to clarify
that distributed generating facilities that are not interconnected and have no potential to operate in
parallel with the utility's distribution system and which are, therefore, not covered under an
interconnection agreement, may be operated at a customer's discretion. Examples of such systems
are discussed in Section V.E. of this application.
3.

PROPOSED MODIFICATIONS TO APPENDIX III
(INTERCONNECTION PROCESS OVERVIEW)

Appendix HI. Section l.a: The Companies propose to amend the introduction and Section
l.a. to Appendix IH to clarify that the interconnection process applies to generating facilities that are
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intended to operate or have the potential to operate in parallel with the Company's Distribution
System.
Appendix HI. Section I.e. Step 2: The Companies propose to amend Section I.e., Step 2, to
Appendix HI to clarify that the interconnection review begins when a Customer submits a
completed Exhibit A to Appendix II, or II-A or Appendix II-B if the Customer intends to
interconnect a distributed generating facility that is not intended to operate in parallel with the
Companies' distribution system. This proposed amendment is required to provide consistency with
the proposed modifications to the Initial Technical Review screens (discussed below).
Appendix PI. Section I.e. Step 3: The Companies propose to amend Section I.e., Step 3, to
Appendix HI to include language that explains that the Companies will make a determination as to
whether a Generating Facility is designed to operate in parallel or has the potential to operate in
parallel with the Company's distribution system during the Initial Technical Review. The
Companies also proposed to amend Section 1 .c. Step 3, to clarify that the potential results of the
Initial Technical Review. This proposed amendment is required to provide consistency with the
proposed modifications to the Initial Technical Review screens (discussed below).
Appendix DI, Section 2 (Initial Technical Review): The Companies propose to amend the
Technical Review Process Flow Chart contained in Section 2.a. to Appendix HI to reflect the
addition of three (3) newly proposed technical screens in the Initial Technical Review (discussed
below). As noted above, the Companies and the Interested Stakeholders are proposing other
modifications to Rule 14H in response to Commission Order no. 32053 in Docket No. 2011-0206.
Therefore, the Companies recommend that the Commission direct the Companies to conform the
Technical Review Process Flow Chart in Section 2.a. to Appendix IK after the Commission issues
its orders in these two dockets.
- 11-

Appendix HI, Section 2.b.: The Companies propose to amend Section 2.b. to Appendix III
to clarify that the Initial Technical Review process applies to Generating Facilities that are intended
to operate in parallel with the utility's distribution system as well as to Generating Facilities that
have the potential to operate in parallel with the utility's distribution system. Generating Facilities
that incorporate the use of an energy storage system may not be intended to operate in parallel with
the utility's system but may have the potential to do so, either by design or otherwise. Therefore,
this modification is intended to clarify that where a Generating Facility has the potential to operate
in parallel with the utility's distribution system, then pursuant to Decision and Order No. 31901, the
utility must have the opportunity to review the subject Generating Facility to ensure the proper
interconnection with the utility's system. The proposed amendments to Section 2.b to Appendix HI
set forth proposed new Screens 2, 3 and 4 which address the review such systems.
E.

SAMPLE REVIEW PROCESS FOR REPRESENTATIVE SYSTEMS

During discussions with the Interested Stakeholders, nine (9) different scenarios were
discussed which represent various configurations of distributed generating facilities that incorporate
energy storage systems. These scenarios are representative (and not intended to be exclusive) and
are anticipated to represent typical system configurations that may be encountered in the
marketplace. Each of these scenarios are discussed below and are provided as examples of how the
modified Rule 14H review process would operate. If the present Application is approved, the
Companies intend to post these scenarios on their respective Company websites in order to provide
guidance for Customers who install such systems. As new system configurations are encountered
and reviewed, the Companies would update and/or add new scenarios to their websites.
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1.

Scenario #1: Isolated Distributed Generating Facilities Supplying DC
Loads

Customer
PV
System

Customer
Batteries

Scenario #1
Customer Isolated System

-^

Customer
Isolated
I DC loads

Customer
AC loads

In this scenario, the customer's distributed generating system provides energy to the
customer's battery system and the customer's battery system provides DC power only to customer
DC loads that are completely isolated from other customer loads. The PV-battery system is not
interconnected in any way to the Company's distribution system and there is no potential to operate
in parallel. One example of this configuration is solar-powered garden lighting in which solar
power is stored for discharge during nighttime hours. Distributed generating facilities that are not
interconnected with the Company's distribution system are not subject to the interconnection review
process under Rule 14H and are not required to be registered with the Company.
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2.

Scenario #2: Isolated Distributed Generating Facilities Supplying AC
Loads
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In this scenario, the customer's PV system provides energy to the customer's battery system
and the customer's battery system provides AC power through an inverter only to customer AC
loads that are completely isolated from other customer loads. The PV-battery system is not
interconnected in any way to the utility grid and there is no potential to operate in parallel. One
example of this configuration is a PV-battery system set up to supply energy to "off-grid" AC loads
such as refrigerators or swimming pool filter pumps. Distributed generating facilities that are not
interconnected with the Company's distribution system are not subject to the interconnection review
process under Rule 14H and are not required to be registered with the Company.

3.

Scenario #3: Interconnected Distributed Generating Facilities With No
Potential To Operate In Parallel
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Reference Screens 2 and 3: In this scenario, the customer's battery system is charged by
either the customer's PV system or through the customer's battery charger that is supplied with
energy on an as-needed basis from the Company's distribution system. The battery charger would
not be capable of back-feeding to the Company's distribution system, and the customer's DC
system would not be capable of operating in parallel with the utility's AC system. In this scenario,
customer would complete and submit Appendix II-B.
Pursuant to Screen 3, distributed generating facilities that are interconnected but have no
potential to operate in parallel with the Company's Distribution System, are not subject to the
interconnection review process under this Rule 14H except that Customer shall register the
distributed generation facilities with the Company by completing and submitting an Application for
Non-Export Distributed Generation Facilities (Non-Parallel Operation) in the form of Appendix IIB to this Rule 14H. Such Registration is intended to satisfy the Customer's notice requirements set
forth in Tariff Rule 3B (Change In Customer's Equipment Or Operations) and is required for
purposes of determining potential load that the Company may be required to serve.
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4.

Scenario #4: Interconnected Distributed Generating Facilities With
Potential To Operate In Parallel

Main
Disconnect

Reference Screens 2, 3 and 4: In this scenario, a portion of the customer's AC loads are not
electrically connected to other portions of the customer's AC loads. The customer's isolated AC
loads would be served by a battery/charger/inverter system. The batteries would be charged by
either the customer's PV system or by the utility. In this scenario, the Companies require review of
the configuration because the isolated load will be interconnected with the Companies' distribution
system and there is some potential for the customer's distributed generation system to operate in
parallel.
If the design of the distributed generating facility is sufficient to ensure that the distributed
generating facility will not, in fact, operate in parallel with the distribution system, the distributed
generating facility qualifies for interconnection subject to the conditions stated in Screen 4. If not.
Rule 14H review under all remaining screens will result.
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5.

Scenario #5: Interconnected Distributed Generating Facilities With
Potential To Operate In Parallel (Automatic Transfer Switch - "MakeBefore-Break")
Connect to utility for back up power

Customer
Batteries

Customer
PV Array

Charging

Customer
Inverter

Main
Disconnect
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battery
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Customer
AC loads

Reference Screens 2. 3 and 4: In this scenario, all of the customer's AC loads are served by
customer's PV-battery system and are interconnected to the Company's distribution system as a
backup power source. The customer's utilizes a transfer switch to switch the customer's AC loads
between the customer's PV-battery system and the Company's distribution system. The transfer
switch utilizes a "make-before-break" switch type which guarantees a transfer of power supply to
the customer without interruption. In this configuration, the customer's PV-battery system has the
potential to operate in parallel with the utility system. If the design of the distributed generating
facility is sufficient to ensure that the distributed generating facility will not, in fact, operate in
parallel with the distribution system, the distributed generating facility qualifies for interconnection
subject to the conditions stated in Screen 4. If not. Rule 14H review under all remaining screens
will result.
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6.

Scenario #6: Interconnected Distributed Generating Facilities With
Potential To Operate In Parallel (Inverter-based Reverse Power
Protection)
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Reference Screens 2, 3 and 4: In this scenario, a portion of the customer's AC loads are not
electrically connected to other portions of the customer's AC loads. The customer's isolated AC
loads would be served by a battery/charger/inverter system. The batteries would be charged by
either the customer's PV system or by the utility. In this scenario, the utility would require review
of the configuration because the isolated load will be interconnected with the Company's
distribution system and there is some potential for the customer's distributed generation system to
operate in parallel. If the design of the distributed generating facility is sufficient to ensure that the
distributed generating facility will not, in fact, operate in parallel with the distribution system, the
distributed generating facility qualifies for interconnection subject to the conditions stated in Screen
4. If not. Rule 14H review under all remaining screens will result.
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7.

Scenario #7: Interconnected Distributed Generating Facilities Designed
to Operate In Parallel

Customer
other AC
loads

Reference Screen 2: In this scenario, a portion of the customer's AC loads are not
electrically connected to other portions of the customer's AC loads. The customer's isolated AC
loads would be served by a battery/charger/inverter system. The batteries would be charged by
either the customer's PV system or by the utility. The excess power from the customer's PV-battery
system will back-feed into the Company's distribution system. In this scenario, the customer's PVbattery system is interconnected and operating in parallel with the Company's distribution system.
Rule 14H review under all screens will result.
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8. Scenario #8: Interconnected Distributed Generating Facilities
Designed to Operate In Parallel (Addition of Energy Storage
System to Existing PV System)
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Reference Screen 2: In this scenario, customer's existing PV system is modified to
incorporate a battery system. A portion of the customer's AC loads are electrically separated to
serve as critical AC loads from other portions of the customer's AC loads. The customer's isolated
AC loads would be served by a battery/charger/inverter system. The batteries would be charged by
either the customer's PV system or by the utility. Pursuant to Rule 14H and Tariff Rule 18 (Net
Energy Metering), no material changes or additions to a generating facility shall be made without
having obtained prior written consent from the Company. In this scenario, the addition of a battery
system to customer's existing PV system constitutes a material change which requires the prior
written consent of the Company. Accordingly, customer is required to submit a written request for
an amendment to the subject system.
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9.

Scenario #9: Interconnected Distributed Generating Facilities Designed
to Operate In Parallel (Expansion of Existing PV Capacity and Addition
of Energy Storage System)
Customerexisting PV system

Connect to utility;
inverter is feeding excess
power back to utility

Customer
Batteries

r

Customer
Inverter
(DC to AC]

Customer
PV Array

charging

Customeradded on new PV system
Customer
Inverter
(DC to AC)
and built in
battery
charger

Customer
Inverter
(DC to AC)

Customer
PV Array

Customer
Isolated
AC loads

Customer
other AC
loads

Reference Screen 2: In this scenario, customer adds new PV system to the existing PV
system and reconfigures the entire PV system to incorporate a battery system. A portion of the
customer's AC loads are electrically separated to serve as critical AC loads from other portions of
the customer's AC loads. The customer's isolated AC loads would be served by a
battery/charger/inverter system. The batteries would be charged by either the customer's PV system
or by the utility. The excess power from customer's PV-battery system will be back-feeding to the
Company's distribution system. In this scenario, the customer's PV-battery system is
interconnected and operating in parallel with the Company's distribution system. Rule 14H review
under all screens will result.
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VI.

CONCLUSION

Wherefore, the Companies respectfully request the Commission to:
1) Approve the proposed modifications to the Companies' Rule 14H, Appendix I,
Appendix II-B (new), and Appendix HI; and
2) Grant the Companies such other and further relief as may be just and equitable in
the premises.
DATED: Honolulu, Hawai'i, June 2, 2014
HAWAIIAN ELECTIC COMPANY, INC.
HAWAI'I ELECTRIC LIGHT COMPANY. INC.
MAUI ELECTRIC COMPANY, LIMTTED

[os^h P. Viola
Vice President, Regulatory Affairs
Hawaiian Electric Company, Inc.
Vice President
Hawai'i Electric Light Company, Inc.
Maui Electric Company, Limited
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RULE No. 14 (Continued)
Service Connections and Facilities on Customer's Premises
H.

INTERCONNECTION OF DISTRIBUTED GENERATING FACILITIES
INTENDED TO OPERATE IN PARALLEL WITH THE COMPANY'S
ELECTRICAL SYSTEM OR THAT HAVE THE POTENTIAL TO OPERATE IN
PARALLEL WITH THE COMPANY'S DISTRIBUTION SYSTEM
1.

2.

Interconnection Standards
a.

Distributed generating facilities intended to
operate in parallel with the Company's Distribution
System or that have the potential to operate in
parallel with the Company's Distribution System
shall satisfy the Company's Interconnection
Standards.

b.

The Company's Interconnection Standards are
included as Appendix I to Rule 14.

Definitions

For purposes of this Rule 14H, the following definitions
shall apply:
a.
"Distributed Generation Facility": A Generating
Facility located on a Customer's premises that is
interconnected with the Distribution System.
b.
"Distribution System": All electrical wires,
equipment, and other facilities at the distribution
voltage levels (such as 25kV-HECO only, 12kV, 4kV or
2.4kV) owned or provided by the utility, through which
the utility provides electrical service to its customers
c.
"Generating Facility": Customer or utility-owned
electrical power generation that is interconnected to
the utility.
d.
"Interconnect" or "interconnected" or
"interconnection": The physical connection of any

HAWAIIAN ELECTRIC COMPANY, INC
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Distributed Generating Facility to the Distribution
System, including the facilities required to provide the
electric distribution service to a Customer, using
electrical wires, switches, and related equipment
located on either side of the point of common coupling
as appropriate to their purpose and design to allow the
physical connection of a Distributed Generating Facility
to the Distribution System.

e.
"Parallel operation": The operation of a
Distributed Generating Facility, while interconnected,
such that customer load can be fed by the Distributed
Generating Facility and Distribution System
simultaneously.
f.
"Potential to operate in parallel": A Distributed
Generating Facility has the potential to operate in
parallel with the Distribution System when such
Distributed Generating Facility is interconnected and
has the capability (whether by design or otherwise) of
operating in parallel with the Distribution System.

3.

Interconnection Agreement
Customers, on whose premises Distributed Generating
Facilities that are intended to operate in
parallel, or have the potential to operate in
parallel, with the Company's Distribution System
are located, shall complete and execute a Standard
Interconnection Agreement with the Company provided
in Appendix II or Appendix II-A,or an Application
for Non-Export Distributed Generation Facilities
(Non-Parallel Operation) provided in Appendix II-B
of this Rule, prior to interconnecting or operating
the Distributed Generating Facilities in parallel
with the Company's Distribution System, or within
one hundred fifty (150) days after the effective
date of this Rule if the distributed generating
facilities are already operating in parallel with
the Company's system as of such date, provided that
following the expiration of such one hundred fifty
(150) days period. Customers shall have thirty (30)
days to file a request for an extension of such one

HAWAIIAN ELECTRIC COMPANY, INC
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hundred fifty (150) days period with the Commission
for good cause shown. The Company shall not deem
the Customer to be in violation of Rule 14H while
the Customer's request for extension of time to
complete and execute the Standard Interconnection
Agreement is under consideration by the Commission.
Nothing in this provision shall affect the
Company's right to refuse or discontinue service as
provided in Rules 7.A.1 and 2.
b.

Distributed Generating Facilities may be
interconnected and operated in parallel with the
Company's Distribution System in accordance with
the terms and conditions of the Standard
Interconnection Agreement.

c.

The Standard Interconnection Agreement does not
apply when (1) the Customer enters into a power
purchase agreement for the sale to the Company of
electric energy generated by the distributed
generating facility, or (2) the Customer enters
into a standard agreement providing for net energy
metering pursuant to Rule No. 18. A customer that
has an executed interconnection agreement with the
Company as of the effective date of this rule shall
not be required to enter into the Standard
Interconnection Agreement until such time as the
existing interconnection agreement is terminated.

d.

Customers with Distributed Generating Facilities
that are eligible for net energy metering pursuant
to Chapter 269 of the Hawaii Revised Statutes,
shall follow the rules and requirements set forth
in Rule No. 18 for Net Energy Metering and this
Rule No. 14H, as applicable.

e.

Distributed Generating Facilities that incorporate
the use of an energy storage device, e.g. battery
storage, shall obtain an interconnection review by
the Company pursuant to this Rule 14H and satisfy
the Company's Interconnection Standards to the
extent that such distributed generating facilities
operate in parallel or have the potential to
operate in parallel with the Company's Distribution
System.

HAWAIIAN ELECTRIC COMPANY, INC
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Interconnection Process

a.

Customer requests to: (1) interconnect and operate
distributed generating facilities in parallel with
the Company's Distribution System under the
Standard Interconnection Agreement provided in
Appendix II or Appendix II-A of this Rule or (2)
interconnect and operate distributed generation
facilities that are not intended to operate in
parallel but have the potential to operate in
parallel with the Company's Distribution System
under the Application For Non-Export Distributed
Generation Facilities (Non-Parallel Operation)
provided in Appendix II-B, will be processed in
accordance with the procedures in the
Interconnection Process Overview, which is included
in Appendix III of this Rule.

b.

The Interconnection Process Overview addresses the
steps in the interconnection process, the technical
review process, the need for additional study, and
the resolution of disputes.

c.

Distributed Generating Facilities that are
interconnected but have no potential to operate in
parallel with the Company's Distribution System,
are not subject to the interconnection review
process under this Rule 14H except that Customer
shall register such Distributed Generation
Facilities by completing and submitting an
Application for Non-Export Distributed Generation
Facilities (Non-Parallel Operation) provided in
Appendix II-B to this Rule 14H. Such registration
shall satisfy the Customer's notice requirements
set forth in Tariff Rule 3B (Change In Customer's
Equipment Or Operations) and is required for
purposes of determining potential load that the
Company may be required to serve.

d.

Distributed Generating Facilities that are not
interconnected with the Company's Distribution
System are not subject to the interconnection
review process under this Rule 14H and are not
required to be registered with the Company.
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APPENDIX I
D i s t r i b u t e d Generating Facility I n t e r c o n n e c t i o n Standards
Technical Requirements
The following interconnection standards are intended to provide general technical
guidelines and procedures to facilitate the interconnection and parallel operation of
distributed generating facilities with Hawaiian Electric Company, Inc.'s (HECO,
Company or utility) electrical distribution system. If there is a conflict between the
technical specifications set forth in this Appendix I with any technical specifications set
forth elsewhere in HECO's Distributed Generating Facility Interconnection tariff, the
specifications of this Appendix I shall prevail. The specific characteristics or needs of
each distributed generating facility may reduce or increase its interconnection
requirements. The degree of technical review required for a request for interconnection,
and the extent to which an Interconnection Requirements Study (IRS) will be needed,
will depend on factors such as the size of the generating facility, the type of technology
and the point on the utility's system at which the generating facility will be
interconnected. (See Interconnection Process Overview, Appendix III.) These technical
interconnection requirements have been established to maintain safety, reliability, and
power quality standards for all utility customers and personnel under the objectives
described below:
Objectives of Good Interconnection Practice
•
•
•
•
•
•
•
•

Safety - To protect the safety of utility personnel, utility customers, and the
public.
Reliability - To maintain the reliability of the utility system for all utility
customers.
Power Quality - To provide for acceptable power quality^ and voltage regulation
on the utility system and for all utility customers.
Restoration - To facilitate restoration of power on the utility system.
Protect Utility and Customer Equipment - To protect utility and customer
equipment during steady state and faulted system operating conditions.
Protect Generating Facilities - To protect generating facilities from operation of
utility protective and voltage regulation equipment.
Utility System Overcurrent Devices - To maintain proper operation of the utility
system's overcurrent protection equipment.
Utility S y s t e m O p e r a t i n g E f f i c i e n c y - To ensure operation at appropriate
power factors and minimize system losses.

^ "Acceptable" power quality is power delivered to customers that does not impair operation of the
customers' equipment or cause visible light flickering due to voltage fluctuations under normal operating
conditions. One element of power quality is voltage flicker, which is a function of the magnitude of
voltage fluctuation and the frequency at which the fluctuation occurs. Voltage flicker is described in
Section 4.n. of this Appendix I.
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Consistencv with IEEE Standards
These technical interconnection standards are based on the requirements of lEEE^
1547-2003 Standard for Interconnecting Distributed Resources with Electric Power
Systems. HECO intends to maintain consistency between its requirements for
interconnection of distributed generating facilities and IEEE interconnection standards to
the extent feasible, considering the specific design and operating requirements of
HECO's electric power system.^ Except as otherwise provided herein, HECO will
evaluate all future revisions to IEEE standards directly related to interconnection of
distributed generating facilities, if any, and update its Distributed Generating Facility
Interconnection Standards Technical Requirements accordingly. If, as a result of
reviewing such revised or new IEEE standards HECO determines that an update to its
Rule 14H is required, HECO shall file a request with the Commission to modify its
interconnection tariff. If, as a result of reviewing such revised or new IEEE standards
HECO determines that an update to its Rule 14H is not required, HECO will provide a
written explanation of its determination in its Rule 14H annual report to the Commission.
HECO will also provide a written explanation of its determinations concerning IEEE
distributed generation interconnection standards to interested parties upon request, or
will make such information available on a publicly accessible website.
Customers are encouraged to review and discuss these technical interconnection
standards with the utility before proceeding with their design and procurement of
distributed generating facility equipment.

^ IEEE- Institute of Electrical and Electronic Engineers.
^ IEEE 1547-2003 does not address planning, designing, operating, or maintaining the area electric power
system (IEEE 1547-2003, Section 1.3).
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1. Definitions
a.

Active Anti-lslanding Scheme: A control scheme installed with the generating
facility that prevents the formation of an unintended island by accelerating the
drift in voltage and/or frequency to the respective trip points when the utility is
not connected.

b.

Clearing Time: The time between the abnormal voltage being applied and the
generating facility ceasing to energize the utility distribution system.

c.

Customer insurance coverage: Consistent with Appendix III, Section 5, the
Customer shall maintain insurance coverage or be self insured against risks
arising under the interconnection agreement. Proof of Customer Insurance
Coverage will be included as Exhibit D to an interconnection agreement
entered between the Company and the Customer.

d.

Dedicated Transformer: A transformer that provides electrical service to a
single customer.

8.

Distributed Generation Facility: A Generating Facility situated on a
Customer's Premises that is interconnected with the Distribution System.

f.

Distribution System: All electrical wires, equipment, and other facilities at the
distribution voltage levels (such as 25kV-HECO only, 12kV, 4kV, or 2.4kV)
owned or provided by the utility, through which the utility provides electrical
service to its customers.
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g.

Direct Transfer Trip: Automatic remote trip of a generating facility's circuit
breaker or interrupting device by means of a communication channel that is
acceptable to the utility."^

h.

Facility Equipment List: Identifies equipment, space, and/or data at the
Generating Facility location to be provided by the Customer for use in
conjunction with the Company's Interconnection Facilities. The Facility
Equipment List will be included as Exhibit B to any interconnection agreement
entered between the Company and the Customer.

j.

Generating Facility: Customer or utility-owned electrical power generation
that is interconnected to the utility.

k.

Induction Generator: A rotating machine generator that converts mechanical
power to electrical power, in which the rotor current creating the magnetic
field is supplied by an external AC source, usually the electric utility system.

I.

Initial Technical Review: Pursuant to Appendix III, Section 2, the review by
the Company following receipt of an Interconnection Application to determine
the following: a) if the Generating Facility qualifies for Simplified
Interconnection; or b) if the Generating Facility can be made to qualify for
interconnection with a Supplemental Review determining additional
requirements, if any.

m.

Interconnect or Interconnected or Interconnection: The physical connection
of any Distributed Generating Facility to the Distribution System, including the
facilities required to provide the electric distribution service to a Customer,
using electrical wires, switches, and related equipment located on either side
of the point of common coupling as appropriate to their purpose and design to
allow the physical connection of an Distributed Generating Facility to the
Distribution System.

n.

Interconnection Application: Completion of one of the three (3) applicable
Commission-approved forms in Exhibit A of Appendix II or II-A, or Appendix
II-B, submitted to the Company for interconnection of a Generating Facility.

o.

Interconnection Facilities: The electrical wires, switches and related
equipment that are required in addition to the facilities required to provide

* Acceptance of the communications channel depends upon the speed of the operation, availability (up
time), reliability, security, and type of electrical interface equipment used. The criteria for selecting the
type of acceptable communications are the levels of guaranteed priority for restoration response,
maintenance, and system upgrades in order to maximize availability, reliability, and security. Other
technical communications channel requirements are determined by the manufacturers of the electrical
interface equipment used.
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electric distribution service to a Customer to allow interconnection.
Interconnection Facilities may be located on either side of the Point of
Interconnection as appropriate to their purpose and design. Interconnection
Facilities may be integral to a Generating Facility or provided separately.
p.

Interconnection Requirements Study (or "IRS"): Pursuant to Appendix 111,
Section 4, a study to establish the requirements for interconnection of a
Generating Facility with the Company's Distribution System.

q.

Inverter System: A machine, device, or system that changes direct-current
power to alternating-current power.

r.

Line Section: The portion of the Company's Distribution System connected to
a Customer bounded by automatic sectionalizing devices, or the end of a
distribution line. Where a radial distribution circuit does not have automatic
sectionalizing devices, the whole circuit is considered one line section. A fuse
must be manually replaced and is therefore not considered an automatic
sectionalizing device.

s.

Network System: An electrical system in which two or more utility feeder
sources are electrically tied together on the primary or secondary voltage
level to form one power source for one or more customers. The network
system is designed to provide higher reliability for customers connected to it.

t.

Parallel Operation: The operation of a Distributed Generating Facility, while
interconnected, such that customer load can be fed by the Distributed
Generating Facility and Distribution System simultaneously.

u.

Point of Interconnection: The point at which the utility and the customer
interface occurs.

V.

Potential to operate in parallel: A Distributed Generating Facility has the
potential to operate in parallel with the Distribution System when such
Distributed Generating Facility is interconnected and has the capability
(whether by design or otherwise) of operating in parallel with the Distribution
System.

w.

Short Circuit Contribution Ratio (SCCR): The SCCR evaluates the short
circuit current contribution of the Generating Facility in two ways. First the
SCCR looks at the ratio of the Generating Facility short circuit contribution to
the short circuit contribution of the utility system for a three-phase fault at the
high voltage side of the customer or utility transformer connecting the
generating facility to the utility (aggregate SCCR must be less than or equal to
10%). Second, it compares the Generating Facility short circuit current to the
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interrupt rating of the customer's service panel to ensure that the customer's
equipment will not be overloaded.
X.

Simplified Interconnection: Interconnection conforming to the Initial Technical
Review requirements of Appendix III, Section 2 and 3.

y.

Subtransmission System: All electrical wires, equipment, and other facilities
at the subtransmission voltage levels (such as 46kV, 35kV, or 23kV) owned
or provided by the utility, through which the utility provides electrical service to
its customers.

z.

Supervisory Control: Remote monitoring and/or control of a generating
facility's power output and interrupting device status by means of a
communication channel (see footnote number 2) that is acceptable to the
utility.

aa.

Supplemental Review: Pursuant to Appendix III, Section 3, a process
wherein the Company further reviews an Interconnection Application that fails
one or more of the Initial Technical Review screens. The intent of the
Supplemental Review is to provide a slightly more detailed review of only the
conditions that cause the Generating Facility generator to fail the Initial
Technical Review. The Supplemental Review may result in one of the
following: a) approval of interconnection; b) approval of interconnection with
additional requirements; or c) cost and schedule for an Interconnection
Requirements Study.

bb.

Synchronous Generator: A rotating machine generator that converts
mechanical power into electrical power, in which the rotor current creating the
magnetic field comes from a separate DC source or the generator itself.

cc.

Transmission System: All electrical wires, equipment, and other facilities at
the transmission voltage levels (such as 138kV or 69kV) owned or provided
by the utility, through which the utility provides electrical service to its
customers.

dd.

Unintended Islanding: Islanding is a condition in which one or more
generating facilities deliver power to a utility customer or customers using a
portion of the utility's distribution system that is electrically isolated from the
remainder of the utility's distribution system. Unintended islanding may occur
following an unanticipated loss of a portion of the utility distribution system.

ee.

Utility-grade Protective Eguipment: Protective equipment that meet
requirements defined by:
• ANSI/IEEE C37.90-1989 IEEE Standards for Relays and Relay Systems
Associated with Electric Power Apparatus
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IEEE C37.90.1 IEEE Standard Surge Withstand Capability (SWC) Tests
for Protective Relays and Relay Systems
IEEE C37.90.2 IEEE Trial-Use Standard Withstand Capability of Relay
Systems to Radiated Electromagnetic Interference from Transceivers
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2. General Interconnection Guidelines
a. Compliance with Laws and Codes: The generating facility, protection,
interconnection equipment, design, and design drawings shall meet all applicable
national, state, and local laws, including construction and safety codes. The
following construction and safety codes shall be followed for the design and
construction of all distributed generating facility installations to ensure the safety
of the public, customer, and utility personnel. These codes include, but are not
limited to, the following:
• National Electric Code (NEC)
• National Electrical Safety Code (NESC)
• National Fire Protection Association (NFPA) Building Code
• City & County of Honolulu Building Code
• Uniform Building Code (UBC)
• American Concrete Institute (ACl)
• American Institute of Steel Construction (AISC)
• American Association of State Highways & Transportation Officials
(AASHTO)
b. Notification for Supplemental Review: With regard to the potential need for
Supplemental Review referenced in various sections of this Appendix I, as
described in section 1 of Appendix III (Interconnection Process Overview) to Rule
14H, upon Company's determination that Supplemental Review will be required
based on the results of the Initial Technical Review, the Company shall notify the
customer in writing within fifteen (15) business days, or such other period as is
mutually agreed upon in writing between the Company and the customer,
following the Initial Technical Review or any Supplemental Review required and
the reasons for such review.
c. Export of Power: Generating facilities intending to export power to the utility that
will cause a reversal of power flow at any voltage regulation device that is not bidirectional may require Supplemental Review or an IRS that will be completed by
the Company to evaluate the impacts on equipment ratings and protective relay
settings. If an IRS is required, analyses such as a Feeder Load Flow, Dynamic
Stability Analysis, Transient Overvoltage, Short Circuit and Relay Coordination
may need to be performed in order to evaluate the impacts of the export of power
on equipment ratings and protective relay settings. Generating facilities that
export power to the utility system may change the direction of power flow on the
utility system. The magnitude of the change in power flow will be a function of
the aggregate amount of export power on a feeder, the location of the generating
facilities exporting power on a feeder, the feeder load, and the location of loads
on a feeder. The need for an IRS will depend on these factors.

HAWAIIAN ELECTRIC COMPANY, INC.
Decision and Order Dated November 29, 2011, Docket No. 2010-0015
Transmittal Letter Dated December 2, 2011.

ATTACHMENT 1
PAGE 20 OF 195

Superseding SHEET NO. 34B-11
Effective April 18, 2008

REVISED SHEET NO. 34B-11
Effective December 3, 2011

d. Utility Feeder Penetration: As the penetration of generating capacity increases
on the utility distribution feeder, there is increased risk of voltage regulation
problems, adverse interactions with the utility's protection system, and
unintended islanding. Therefore, Supplemental Review to examine the risk of
voltage regulation problems, protection malfunction from reverse power flow, and
unintended islanding may be required when the aggregate generating capacity
per distribution line section exceeds 15% of the annual peak KVA load of the line
section. If an IRS is required, analyses such as a Feeder Load Flow, Dynamic
Stability Analysis, Transient Overvoltage, Short Circuit and Relay Coordination
may need to be performed in order to evaluate the risk of voltage regulation
problems, protection malfunction from reverse power flow and unintended
islanding. The need for an IRS will be identified by the Company during
Supplemental Review.
To avoid excessive unbalanced loading on the utility distribution feeder,
interconnection of 1-phase generating facilities with a capacity greater than lOkW
shall be reviewed by the Company in its Initial Technical Review. Based upon
the results of the Initial Technical Review, the Company may determine that
Supplemental Review is necessary.
e. Short Circuit Contribution Ratio (SCCR): A generating facility's short circuit
current contribution to the utility distribution feeder can affect operation of existing
utility protective devices. A good indicator of the potential impact of a generating
facility's short circuit contribution is the Short Circuit Contribution Ratio. To
ensure the operation of existing utility protective devices are not compromised.
Supplemental Review will be required if the sum of the SCCR of all Generating
Facilities on the Distribution System circuit exceeds 10% when measured at the
primary side of a dedicated distribution transformer, or the short circuit
contribution of the proposed generating facility is greater than 2.5% of the
interrupting rating of the Producer's Service Equipment when measured at
secondary side of a shared distribution transformer. Analyses such as Short
Circuit and Relay Coordination may need to be performed. The need for such
analysis will be identified by the Company during Supplemental Review.
f.

Network Interconnection: Connection of generating facilities on utility distribution
network systems shall be reviewed by the Company in its Initial Technical
Review of the impact of the distributed generating facility on the Company's
system. Based upon the results of the Initial Technical Review, the Company
may determine that Supplemental Review of the network interconnection is
necessary.
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3. Design Requirements
a. Integration with Utility Grounding and Ground System Protection: The grounding
scheme and the ground fault protection of the generating facility shall be
coordinated with the utility system to ensure a ground fault is properly cleared on
the utility system. Any ground faults detected by the utility protection scheme (for
faults on the utility feeder between the utility substation and the generating
facility) must also be detected by the protection scheme of the generating facility.
For a single line to ground fault on the connecting utility feeder, the generating
facility's ground fault protection must be sufficient to prevent damage to the utility
system and other customer equipment due to overvoltage caused by
ferroresonance, displaced neutral, or self-excitation. The generating facility must
disconnect before the utility breaker recloses automatically.
b. Transformer Winding Configuration: The transformer winding configuration of the
customer or utility distribution transformer serving the generating facility shall be
reviewed by the Company in its Initial Technical Review to determine the
potential impact to the utility system and generating facility, and subsequent
interconnection requirements. Refer to typical single-line diagrams in Figures 13. Based upon the results of the Line Configuration Screen of the Initial
Technical Review, the Company may determine that Supplemental Review of the
transformer winding configuration is necessary.
c. Isolation Device: The customer shall furnish and install a manual isolation device
that has a visible break to isolate their generating facility from the utility
distribution system. The isolation device shall either be a disconnect switch or a
breaker with rack-out capability. The device must be accessible to utility
personnel and be capable of being locked by utility personnel in the open
position. For generating facilities that do not have a circuit breaker or interrupting
device, the isolation device must be capable of interrupting load. An existing
service disconnect device may be used if it meets these requirements. Attach a
label indicating "Customer Generating Facility" to the generator isolation device.
d. Interrupting Device: Applicable circuit breakers or interrupting devices at the
generating facility must be capable of interrupting the maximum available fault
current at the site, including any contribution from the generating facility. For
generating facilities that are greater than lOkW, the interrupting device must be
accessible to utility personnel at all times.
e. Dedicated Transformer: The utility may require the generating facility to install a
dedicated transformer, where the generating facility is served from the same
transformer secondary as another utility customer and if inverter-based
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technology is used that does not meet IEEE 519-1992 (or latest versions)
specifications. A dedicated transformer or other current-limiting device is needed
for any type of generating facility where the increase in available short circuit
current could adversely impact other utility customers on the same secondary
circuit (i.e., the short circuit contribution of the generating facility must not
increase the available short circuit current to the other utility customers on the
same secondary circuit such that the ratings of their equipment and protective
devices are exceeded). Based upon the results of the Initial Technical Review or
Supplemental Review, the Company shall determine whether an adverse impact
may occur and whether a dedicated transformer is necessary. In accordance
with Section 1 .c of Appendix 111, the Company shall provide the customer with
final results of all technical screenings and Supplemental Review in writing, and
shall notify the customer of such determination and the reasons for such
determination as part of the written results.
Supervisory Control: For generating facilities with an aggregate capacity greater
than 1MW, computerized supervisory control may be required to ensure the
safety of working personnel and prompt response to system abnormalities in
case of islanding of the generating facility. Based upon the results of the initial
technical screening or additional technical study, the Company shall determine
whether supervisory control is necessary. In accordance with Section 2.c of
Appendix III, the Company shall provide the customer with final results of all
technical screenings and studies in writing, and shall notify the customer of such
determination and the reasons for such determination as part of the written
results.
Supervisory control shall include monitoring of: (a) gross generation by the
generating facility; (b) feedback of Watts, Vars, WattHours, current and voltage;
(c) Vars furnished by the utility; and (d) status of the interrupting device. In
addition, the supervisory control will allow the utility to trip the interrupting device
during emergency conditions.^ Monitoring will be performed by system
dispatchers or operators at the Company's control center.

^ Emergency conditions refer to the need for immediate action in response to a situation that has caused
injury, loss of life or property damage. Emergency conditions include, but are not limited to:
A system emergency or forced outage;
A potential hazard to Company personnel or the general public;
A hazardous condition relating to the generating facility;
The generating facility is interfering with the Company's equipment or equipment belonging to
other customers (including non-utility generating equipment);
The generating facility's protective devices have been tampered with by the customer and/or
owner and/or operator of the generating facility; or
A need for immediate action in response to a situation that has caused (or has the potential to
cause) injury, loss of life or property damage.
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g. Surge Capability: The generating facility interconnection equipment and relays
shall have the capability to withstand voltage and current surges in accordance
with IEEE/ANSI Standard C62.41 or IEEE Standard C37.90.1 as appropriate.
h. Eguipment Testing: The generating facility shall provide to the utility the
manufacturer's brochures/instruction manuals and technical specifications of
their proposed generating facility equipment, and test reports for evaluation by
the utility.
In addition, verification tests of customer-owned equipment shall be performed
on-site by customer to verify protective settings and functionality to ensure that
the equipment will not adversely affect the utility distribution system and that it
will cease providing power to the system under abnormal conditions. A
verification test shall be performed upon initial parallel operation of the
generating facility, or whenever interface hardware or software is changed that
can affect the protective functions. These tests shall be done by a qualified
individual (hired or employed by the customer) in accordance with the
manufacturer's recommended test procedure and in concurrence with the utility.
Qualified individuals include professional engineers, factory trained and certified
technicians, and licensed electricians with experience in testing protective
equipment.® To ensure that verification tests of customer-owned equipment are
performed correctly, the utility may request to witness the tests and receive
written certification of the results from the qualified individual. The customer
must inform the Company in writing of proposed changes in the customer's
interconnection hardware or software that are related to the performance,
operation, or timing of the protective functions not later than fifteen (15) business
days prior to implementation of such changes. Upon receiving notice of such
proposed changes from the customer, the Company must notify the customer in
writing of any concerns regarding the proposed changes within fifteen (15)
business days, in which case the changes shall not be implemented until the
customer and Company resolve the concerns to their mutual satisfaction and
document the resolution in writing.
All interconnection-related protective functions and transfer trip schemes, if
applicable, shall be periodically tested at intervals specified by the manufacturer,
or in accordance with industry practice. (When the interval is not specified by the
manufacturer or by the Company, protective functions should be tested every
four years.) The customer shall submit or make available for inspection by the
utility, test reports of such testing. Periodic testing conforming to the utility test
intervals for the particular line section can be specified by the utility under special
circumstances (e.g., where the generating facility is connected to a utility feeder
that has experienced high frequency of outages due to natural or unnatural
^ Also see the Standard Interconnection Agreement, Exhibit B, paragraph 2.a. (Sheet No. 340-19).
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causes such as in coastal areas where there are high winds). The Company will
determine whether special circumstances exist, and must inform the customer in
writing of any such determination and the reasons for that determination. A
system that depends upon a battery for trip power shall be checked and logged
once per month for proper voltage, or monitored continuously.

4. Operating Requirements
a. Disconnection of Generating Facility for Utility Reasons: Upon providing
reasonable notice (generally not to be less than ten (10) business days for
scheduled work), the utility may require the generating facility to temporarily
disconnect from the utility's system when necessary for the utility to construct,
install, maintain, repair, replace, remove, investigate, test, or inspect any of its
equipment or other utility customer's equipment, or any part of its system. The
generating facility shall not energize a de-energized utility line under any
circumstances, but may operate isolated from the utility system with an open tie
point in accordance with Section 4.1.
If the utility determines that such disconnection is necessary because of
unexpected system emergencies, forced outages, operating conditions on the
utility's system, or compliance with good engineering practices as determined by
the Company's engineers and/or operations personnel, the Company will
immediately attempt to notify, in person, by telephone, by electronic mail, or by
facsimile, the customer's designated representatives of the need to disconnect
the customer's generating facility. Unless the emergency condition requires
immediate disconnection as determined by the utility, the Company shall allow
sufficient time for the generating facility operator to manually disconnect the
generator. (As stated in Section 4.b below, there are circumstances where the
utility may disconnect the generating facility without prior notice to the Customer.)
Following the completion of work and/or rectification of the emergency conditions
by the utility, the utility shall reset the Customer's isolation device, if open, as
soon as practicable and shall provide, within fifteen (15) business days or such
other period as is mutually agreed upon in writing by the utility and the customer,
written documentation of the occurrence and nature of the utility's work and/or
emergency condition, and the disconnection of the customer's generating facility.
The utility shall take reasonable steps to minimize the number and duration of
such disconnections. The utility may disconnect the customer from the utility's
system for failure by the customer to disconnect their generating facility under
this Section 4.a, until such time that the utility work or emergency condition has
been corrected and the normal system condition has been restored.
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The generating facility may be disconnected by the utility at the facility location or
remotely by supervisory control, if available.
b. Personnel and System Safety: The utility may disconnect the generating facility
from the utility's system, without prior notice to the customer: (a) to eliminate
conditions that constitute a potential hazard to the utility's personnel or the
general public; (b) if pre-emergency'' or emergency conditions^ exist on the utility
system; (c) if a hazardous condition relating to the generating facility is observed
by the utility's inspection; (d) if the generating facility interferes with the utility's
equipment or equipment belonging to other utility customers (including non-utility
generating equipment); or (e) if the customer or a party with whom the customer
has contracted for ownership and/or operation of the generating facility has
tampered with any protective device. The generating facility shall remain
disconnected until such time as the utility is satisfied that the endangering
condition(s) has been corrected, and the utility shall not be obligated to allow
parallel operation of the generating facility during such period. If the utility
disconnects the generating facility under this Section 4.b, it shall as soon as
practicable notify the customer in person, by telephone, by electronic mail, or by
facsimile and provide the reason(s) why the generating facility was disconnected
from the Company's system. Following the rectification of the endangering
conditions, the utility shall provide, within fifteen (15) business days or such other
period as is mutually agreed upon in writing by the utility and the customer,
written documentation of the occurrence and nature of the endangering
conditions, and the disconnection of the customer's generating facility.

c. Synchronization: Upon connection, the generating facility shall synchronize with
the utility distribution system. Synchronization means that at the Point of
Interconnection, the frequency difference shall be less than 0.2 Hz from rated
frequency, the voltage difference shall be less than 5% of nominal voltage, and
the phase angle difference shall be less than 10 degrees.
d. Voltage Regulation: Unless specifically requested by the utility, the generating
facility shall not attempt to control or regulate the utility system voltage while
operating in parallel with the utility distribution system.
The generating facility shall not degrade the normal voltage provided by the utility
outside the limits stated in the utility tariff (± 5% of nominal voltage).
e. Unintended Islanding: For public and utility personnel safety and to prevent
possible damage to customer equipment, the generating facility shall be
equipped with protective equipment designed to prevent the generating facility
'' Pre-emergency conditions refer to the need for immediate action in response to a situation that has the
potential to cause injury, loss of life, or property damage.
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from being connected in parallel with a de-energized utility line. The generating
facility must automatically disconnect from the utility distribution system upon
loss of utility source, and remain disconnected until the voltage and frequency
have stabilized (see Section 4.j). Protective device requirements, such as direct
transfer trip, grounding bank, or active anti-islanding scheme, shall be
determined by the Company based upon the results of the Initial Technical
Review and/or Supplemental Review.
f.

Disconnect for Faults: The generating facility shall be equipped with protective
equipment designed to automatically disconnect the generating facility from the
utility distribution system for faults on the utility distribution circuit to which it is
connected, and remain disconnected until the voltage and frequency have
stabilized (see Section 4.j).

g. Voltage Disturbances: The generating facility shall be equipped with protective
equipment designed to automatically disconnect the generating facility from the
utility distribution system for voltages outside the normal operating range within
the clearing time as indicated in the table below, and remain disconnected until
the voltage and frequency have stabilized (see Section 4.j). The protective
equipment shall measure the RMS (root-mean-square) voltage at the Point of
Interconnection.
Voltage (% of base voltage)
V < 50%
50% < V < 88%
88% < V < 110%
110% < V < 120%
120% < V

Voltage (120V base)
V < 60 volts
60 volts < V < 106 volts
106 volts < V < 132 volts
132 volts < V < 144 volts
144 volts < V

Clearing Time
10 cycles
120 cycles
Normal Range
60 cycles
10 cycles

For generating facilities > 30kW, the voltage set points and clearing times shall
be adjustable to accommodate utility system requirements.
h. Freguencv Disturbances: The generating facility shall be equipped with
protective equipment designed to automatically disconnect the generating facility
from the utility distribution system when the frequency at the Point of
Interconnection deviates outside the utility specified operating range set forth
below, and remain disconnected until the voltage and frequency have stabilized
(see Section 4.j).
All generating facilities, including those with an aggregate capacity less than 30
kW, shall have frequency setpoints and clearing times selected by the utility and
provided below, to coordinate with the utility's system relay settings.
The generating facilities shall set protective equipment to (1) disconnect the
generating facility within 10 cycles if the frequency exceeds 60.5 Hz, (2) be
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capable of time delayed disconnection of 300 seconds with the adjustable
underfrequency setting set to 57.0 Hz, and (3) disconnect the generating facility
within 10 cycles if the frequency is less than 57.0 Hz.
Inadvertent Energization. Operation During Utility System Outage: The
generating facility shall not energize a de-energized utility circuit for any reason.
The generating facility may be operated isolated from the utility system during a
utility outage or system emergency only with an open tie breaker or disconnect
device which isolates the generating facility from the utility system. This shall
generally be done through manual opening and lockout of the Customer's service
breaker or isolation device (required under Section 3.c) by utility personnel prior
to starting the generating facility.
Where customers desire the ability to manually or automatically isolate their
generating facility from the utility system by themselves, the utility will consider
alternative designs proposed by the Customer that will prevent inadvertent
energization of a de-energized utility circuit. Such alternative design proposals
shall be reviewed and approved in writing by the Company prior to
implementation. The utility shall not unreasonably withhold such approval. Upon
implementation of an alternative design approved by the Company, the Customer
may isolate itself from the utility system during a utility outage and operate its
generating facility. Customers' alternative designs may, subject to review and
approval by the Company, enable customers to manually or automatically
reconnect back to the utility system upon restoration of utility system power,
provided that the utility has not locked out the customers' service as described
below and subject to the delay requirements specified in Section 4.j.
In certain situations, including anytime that utility personnel will be performing
work on the distribution system serving the point of interconnection between the
utility and Customer, the utility may determine the need to actively verify the open
tie point, and to install a Company lock to ensure the safety of utility personnel.
The Customer shall provide access to the isolation device required under Section
3.C for utility personnel to visually confirm the open tie point and install a
Company lock if necessary. Following restoration of grid power or rectification of
the emergency condition, the utility personnel shall, as soon as practicable,
remove the Company lock to allow reconnection of the generating facility with the
utility system.
Generators that are not interconnected or are interconnecting but have no
potential to operate in parallel with the utility's distribution system at any time and
which are therefore not covered under an interconnection agreement may be
operated by Customer at their discretion.
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Required Delay on Reconnection: The generating facility shall be equipped with
automatic means to prevent reconnection of the generating facility with the utility
distribution system until the utility service voltage and frequency are within the
utility tariff normal operating ranges and stable for at least 5 minutes, unless
earlier directed by the utility.

k. Loss of Protection: Failure of the generating facility interconnection protection
equipment, including loss of control power, shall result in the automatic
disconnection of the generating facility from the utility distribution system until
such time that the interconnection protection equipment has been restored.
Such failure shall initiate a signal to trip a generating facility circuit breaker or
shutdown an inverter. In the case of failure of Company-owned protection
equipment, following the rectification of the loss of protection, the utility shall
provide, within fifteen (15) business days or such other period as is mutually
agreed upon in writing by the utility and the customer, written documentation of
the occurrence, and the disconnection of the customer's generating facility.
I.

Reclosing Coordination: The generating facility shall be coordinated with the
utility system reclosing devices, by disconnecting from the utility distribution
system within the first reclose interval and remaining disconnected until the
voltage and frequency have stabilized (see Section 4.j).

m. Power Factor: The generating facility shall not adversely impact the power factor
at the Point of Interconnection. Generating facilities shall operate at a power
factor > 0.85 (lagging or leading).
Operation outside this range is acceptable provided the reactive power of the
generating facility is used to meet the reactive power needs of the customer's
internal loads or that reactive power is otherwise provided under utility tariff, and
it does not adversely impact the utility system voltage as specified in Section 4.d.
above.
n. Voltage Flicker: Any voltage flicker at the Point of Interconnection caused by the
generating facility shall not exceed the limits defined by the "Borderline of
Visibility Curve" identified in IEEE Standard 519-1992 "Recommended Practices
and Requirements for Harmonic Control in Electrical Power Systems" (or latest
version). This requirement is necessary to minimize the adverse voltage effects
upon other utility customers on the utility distribution system.
o. Harmonics: Harmonic distortion at the Point of Interconnection caused by the
generating facility shall not exceed the limits stated in IEEE Standard 519-1992
"Recommended Practices and Requirements for Harmonic Control in Electrical
Power Systems" (or latest version). The customer is responsible for the
installation of any necessary controls or hardware to limit the voltage and current
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harmonics generated from their generating facility to levels defined in IEEE
Standard 519-1992.
p. Direct Current Iniection: The generating facility shall not inject DC current
greater than 0.5% of the full rated output current into the utility distribution system
at the Point of Interconnection under either normal or abnormal operating
conditions. This applies primarily to generating facilities that use an inverter to
interconnect with the utility system.
q. Protection from Electromagnetic Interference (Immunity Protection): The
influence of electromagnetic interference (EMI) shall not result in a change in
state or misoperation of the generating facility interconnection system.
r.

Disconnection of Customer Generating Facilities: Except as otherwise provided
herein, the disconnection of a customer's generating facility shall not be subject
to standby charges provided that the disconnection was caused by the utility or
by the failure of the utility's equipment, or the disconnection was requested or
required by the utility due to reasons other than problems caused by the
customer's generating facility. The procedure for determining the applicability of
standby charges to a disconnection event shall be specified in the Company's
Schedule SS Standby Service tariff.

5. Technology Specific Requirements
a. Three-Phase Synchronous Generators: The generating facility circuit breakers
shall be 3-phase devices with electronic or electromechanical control. The
customer shall be responsible for properly synchronizing its generating facility
with the utility distribution system by means of either a manual or automatic
synchronizing function. Automatic synchronizing is required for all synchronous
generators which have an SCCR greater than 5%. For a generating facility
whose SCCR exceeds 5%, the customer shall provide protective equipment
suitable for detecting loss of synchronism and automatically disconnecting the
generating facility from the utility distribution system. Unless otherwise agreed to
in writing between the utility and customer, synchronous generators shall
automatically regulate power factor, not voltage, while operating in parallel with
the utility system.
b. Induction Generators: Induction generators may be connected and brought up to
synchronous speed (as an induction motor) if it can be demonstrated that the
initial voltage drop measured at the Point of Interconnection is within the visible
flicker limits as defined by IEEE 519-1992 (or latest version). The same
requirements also apply to induction generation connected at or near
synchronous speed because a similar voltage dip is present due to an inrush
magnetizing current. The customer shall submit number of starts per specific
time period and maximum starting kVA draw data for the utility to verify that the
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voltage dip due to starting is within the visible flicker limits and does not degrade
the normal voltage provided by the utility.
Induction generators do not require separate synchronizing equipment. Starting
or rapid load fluctuations on induction generators can adversely impact the
utility's system voltage. Corrective step-switched capacitors or other techniques
may be necessary if the voltage fluctuations measured at the Point of
Interconnection are not within the visible flicker limits as defined by IEEE 5191992 (or latest version). These measures can, in turn, cause ferroresonance. If
these measures (additional capacitors) are installed on the customer's side of the
Point of Interconnection, the utility will review these measures and may require
the customer to install additional protective relaying equipment, provided that the
utility provides the customer with written notice of the additional equipment
required and the reasons for such determination. The Company will determine
whether additional equipment is required to protect the Company's system.
c. Inverter Systems: Inverter interfaced distributed generators that are to be
installed in parallel with the utility distribution system must employ a nonislanding synchronous inverter. The inverter design shall comply with the
requirements of IEEE Std 1547 and UL 1741 standards (or latest versions) and
be certified to have anti-islanding protection such that the synchronous inverter
will automatically disconnect upon a utility system interruption.
Self-commutated inverters of the utility-interactive type shall synchronize to the
utility. Inverters capable of stand-alone operation shall not attempt to control the
voltage while operating in parallel with the utility distribution system. Linecommutated, thyristor-based inverters are not recommended and will require
Supplemental Review or IRS to determine harmonic and reactive power
requirements. All interconnected inverter systems shall comply with the
harmonic current limits of IEEE Std 519-1992 (or latest version).

6. Protection, Synchronizing, and Control Requirements
a. Protection Requirements: The generating facility shall, at a minimum, provide
adequate protective devices which include over/under voltage trip, over/under
frequency trip, reverse power relay (for non-export generating facilities), and a
means for automatically disconnecting the generating facility from the utility
distribution system whenever a protective device initiates a trip. Based upon the
results of the Initial Technical Review and/or Supplemental Review by the
Company, additional protective devices may be required. Photovoltaic
generating systems are to follow the guidelines set by UL 1741 standard (or
latest version). Typical equipment and protective device requirements for large
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synchronous, induction, and inverter generators are illustrated in Figures 1, 2,
and 3 respectively in Exhibit A.
b. Suitable Eguipment: All protective devices (described in this document) for
generating facilities > 30kW shall be utility-grade (see Definition for "Utility-Grade
Protective Equipment") except for inverter-based generating facilities which shall
comply with UL 1741 standard (or latest version) and IEEE 1547 (or latest
version). The generating facility shall be responsible for identifying the specific
models of their protective devices. All protective devices shall be used in
accordance with their intended application.
c. Review of Design Drawings: The following engineering drawings/documents are
required for review and approval by the utility prior to construction of the
generating facility interconnection. Prior to being submitted to the utility, all
drawings/documents shall be approved by a Professional Electrical Engineer
registered in the State of Hawaii for generating facilities > 30kW. That approval
shall be indicated by the presence of the Engineer's Professional seal on all
drawings and documents.
•

A single-line diagram, relay list, trip scheme and settings of the generating
facility, which identifies the Point of Interconnection, circuit breakers, relays,
switches, synchronizing equipment, monitoring equipment, and control and
protective devices and schemes.

•

A three-line diagram which shows the Point of Interconnection, potential
transformer (PT) and current transformer (CT) ratios, and details of the
generating facility configuration, including relays, meters and test switches.
(Not required for generating facilities < 30kW).
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EXHIBIT A

Typical Equipment and Protective Device Requirements for
Large Synchronous, Induction, and Inverter Generators
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APPENDIX II-B
APPLICATION FOR NON-EXPORT DISTRIBUTED GENERATION FACILITIES
(NON-PARALLEL OPERATION)
This Application is considered complete when it provides all applicable and correct information required
below. Additional information to evaluate the Application may be required.
Customer Information:
Nmne:
Mailing Address:
City:

State:

Phone (Daytime): (
Fax: (

)

Zip:
Phone (Evening): (

)

)

E-Mail Address:

Electric Service Company and Account No.:
Facility Location (if different from above):
Facility Location Tax Map Key No.:
Owner of the Generating Facilit\' (if different from Customer)
Nmne:
Mailing Address:
City:

State:

Phone (Daytime): (
Fax: (

)

)

Zip:
Phone (Evening): (

)

E-Mail Address:

Operator (if different from Customer and Owner)
NMHC:

Mailing Address:
City:

State:

Phone (Daytime): (
Fax: (

)

)

Zip:
Phone (Evening): (

E-Mail Address:

HAWAIIAN ELECTRIC COMPANY, INC.
Transmittal Letter Dated June 2, 2014.
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Generating Facility Information
Inverter Manufacturer(s):

Model(s)_
(kW)

Nameplate Rating;

(kVA)

(AC Volts) (CEC-CSI)^

] Single Phase
] Three Phase
Prime Mover:

] Photovoltaic
[ ] Reciprocating Engine
] Fuel Cell
[ ] Turbine
] Other (describe)

Energy Source:

]
]
]
]

Solar
[ ] Wind
Hydro
[ ] Diesel
Natural Gas
[ ] Fuel Oil
Other (describe)

Is the equipment UL1741 Listed?

[ ] Yes
[ ]No

If Yes, attach manufacturer's cut-sheet showing UL1741 listing.
UF Trip Setting:
UF Time Delay (Seconds):
Is the system self-excited with the potential to island (i.e. will the equipment package include an onsite
storage system)?
[ ] Yes
[ ] No
If Yes, provide the following:

Total Storage Capacity:
Total Rating:
Total DC Voltage:

(Amp-hours)
(kW)
(Volts)

List components of the Generating Facility equipment package that are currently certified:
Equipment Type
1.
2.
3.
4.
5.

Certifying Entity (e.g. UL)

Additional documentation required:
^ CEC-CSI means the California Energy Commission's ratings under the Cahfornia Solar Initiative progiam.

HAWAIIAN ELECTRIC COMPANY, INC.
Transmittal Letter Dated June 2, 2014.
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1.
2.

Single line or schematic drawing of the proposed Generating Facility.
Manufacture data sheet, schematic, or specification for Generating Facility equipment that will
interconnect to the utility.

Installation Details
Installing Electrical Contractor:
Firm:

License No.:

Mailing Address:
City:

State:

Phone (Daytime): (
Fax: (

)

Zip:
Phone (Evening): (

)

)

E-Mail Address:

Estimated Installation Date (if known):
Generator/Equipment Certification
Generating systems that utilize inverter technology must be compliant with Institute of Electrical and
Electronics Engineers IEEE Std 1547 and Underwriters Laboratories UL 1741 in effect at the time this
Agreement is executed or have received written exemption from the Company from such standards,
which may be granted at Company's sole discretion. Generating systems that use a rotating machine
must be compliant with applicable National Electrical Code, Underwriters Laboratories, and Institute of
Electrical and Electronics Engineers standards and rules and orders of the Hawaii Public Utilities
Commission in effect at the time this Agreement is executed. By signing below, the Applicant
certifies that the installed generating equipment meets the appropriate preceding requirement(s)
and can supply documentation that confirms compliance.
Applicant:

Date:

Insurance
Insurance Carrier:

HAWAIIAN ELECTRIC COMPANY, INC.
Transmittal Letter Dated June 2, 2014.
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APPENDIX III
Interconnection Process Overview
The purpose of this Appendix III is to provide a general overview of the process and procedures
for interconnecting a Generating Facility that is intended to operate or has the potential to
operate in parallel with the Company's Distribution System. The general technical guidelines to
facilitate the interconnection and parallel operation of Generating Facilities with the Company's
Distribution System are set forth in Appendix I of this Rule 14H. If there is a conflict between
the technical specifications set forth in Appendix I with any technical specifications set forth
elsewhere in the Company's tariffs, the specifications of Appendix I shall prevail. Capitalized
terms used in this Appendix III are defined in Appendix I of this Rule 14H.
1.

Steps in the Interconnection Process
a. The interconnection process will be initiated when a Customer approaches or contacts the
Company to request interconnection of a Generating Facility to the Company's
Distribution System that is intended to operate or has the potential to operate in parallel
with the Company's Distribution System. The Company's Key Account Management
Division will serve as the centralized point of contact for applications to interconnect a
Generating Facility to the Company's Distribution System. (Note for HELCO and
MECO, the Engineering Department and the Renewable Energy Services Department
will serve as the Company's centralized point of contact, respectively).
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b. The following flowchart provides, for illustrative purposes, the major steps in the
interconnection process:

STEPS IN THE INTERCONNECTION PROCESS

IJpHTi ri;i|in;Ml. Ciiinpaiiv provides IiUi^rtJiiniiucltaii Appliuiitioii. tcdiniciil !iila.i]iJjiRts. yiti! HII
apprnprialL! inlcrwinnuulinii iinrooiiic-iit In the C j s k i r n t r .

Zl
CviXCfiTtci ^uhmils u i;otnplLMi;<5 InlcrHinii-jolion Applicnlioii (l"i,\hib-il A l aki;tt( w i l h
snpiuirlins! iiuLlcriiils.

u

Ccmpjiiiv wjndiiKts tcehniKul r u v i o u , w h i d i may iiii:[iidc Inilial Tudinical Review,
SLippleiiicnl;!! Rirvitw. anJ liilLTConiictliHTi Rcquircmc-nl Slinlv.
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sellings, and Ihrtc-lini; dL:igriini1ir!ii;i:di;d)scJlhal the Ciwloiiiur iraiictiniplclt F a t i l i l y
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13Company idetililics any iiilcrcorinectioii facililies llial w i l l be needed llial wil] l>e owncii I)}
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c. The activities in each step shown in the flowchart are explained below:

HAWAIIAN ELECTRIC COMPANY, INC.

Transmittal Letter

Dated June 2,

2014.

ATTACHMENT 1
PAGE 41 OF 195
Superseding REVISED SHEET NO. 34D-3
Effective December 3, 2011

REVISED SHEET NO. 34D-3
Effective

Step 1: Within five (5) business days of receiving a Customer's request to interconnect a
Generating Facility to the Company's Distribution System, the Company will provide the
Customer with: (a) the Distributed Generating Facility Interconnection Standards Technical
Requirements (Rule 14H Appendix I); (b) an appropriate interconnection agreement depending
on the Customer's intent to export or participate in a wholesale power sale arrangement; and (c)
this Interconnection Process Overview (Rule 14H Appendix III).
Step 2: The Company's interconnection review begins when a Customer submits a
completed Exhibit A to Appendix II,II-A or Appendix II-B ("Interconnection Application").
Along with the Customer's Interconnection Application, the Customer must also provide the
design drawings, operating manuals, manufacturer's brochures/instruction manual and technical
specifications, manufacturer's test reports, bill of material, protection and synchronizing relays
and settings, and protection, synchronizing, and control schemes for the Generating Facility to
the Company for its review. The Company shall have the right to specify the protection and
synchronizing relays and settings, and protection, synchronizing and control schemes, consistent
with the technical requirements of Appendix I, that affect the reliability and safety of operation
and power quality of the Company's system with which the Generating Facility seeks to
interconnect ("Facility Protection Devices/Schemes"). The Company shall maintain the
confidentiality of information the Customer deems confidential, unless and until a final, nonappealable Commission decision determines that disclosure is necessary to protect the public or
as otherwise determined by the Commission.
Within fifteen (15) business days of the receipt of an Interconnection Application and
supporting material, or such other period as is mutually agreed upon in writing by the Company
HAWAIIAN ELECTRIC COMPANY, INC.
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and the Customer, the Company shall review the Customer's Interconnection Application and
supporting material and provide written notification of its general completeness, or alternatively,
incompleteness. If an Interconnection Application is deemed incomplete, the Company shall
specify in a written notice the additional infomiation that is required. The completeness
determination cycle will be repeated as necessary until sufficient information is submitted by the
Customer to enable the Company to review the Interconnection Application.
Step 3: Within fifteen (15) business days of the date the Customer's Interconnection
Application and supporting materials are deemed complete, the Company will complete an
Initial Technical Review of the Interconnection Application. The Company shall make a
determination as to whether a Generating Facility is designed to operate in parallel or has the
potential to operate in parallel with the Company's electric system during the Initial Technical
Review. The Initial Technical Review will result in the Company providing either: (a) for
Appendix II-B Applications, if Screen 3 is passed, approval to interconnect, or if Screen 4 is
passed, the Generating Facility qualifies for interconnection subject to the conditions set forth in
Screen 4; (b) if all of the Initial Technical Review Screens are passed, the Generating Facility
qualifies for Simplified Interconnection, and an executable interconnection agreement for the
Customer's signature; or, (c) if one or more screens are not passed, notification that
Supplemental Review will be required and the results, in writing, of all Initial Technical Review
screenings.
If Supplemental Review is required, the Customer shall notify the Company, in writing,
to proceed with the Supplemental Review, or the Customer shall agree to withdraw its
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Interconnection Application. Within twenty (20) business days of notification by the Customer
that it would like to move forward with Supplemental Review, the Company shall complete a
Supplemental Review. The Supplemental Review will result in the Company providing either:
(a) Simplified Interconnection (b) interconnection requirements beyond those for a Simplified
Interconnection, and a non-binding, good faith estimate of the Company's portion of the costs to
perfomi the interconnection requirements identified by the Supplemental Review, or (c) a
determination that an Interconnection Requirements Study (IRS) is required, and a good faith
cost estimate and schedule for the completion of the IRS including an identification of the
specific analysis and/or reviews that will be performed as part of the IRS.
If an IRS is required, the Customer shall agree to pay the cost estimate for the IRS
provided by the Company, or the Customer shall withdraw its Interconnection Application. The
Company shall complete the IRS within one hundred fifty (150) calendar days of the Customer's
agreement to move forward with the IRS and payment of the IRS cost is received. The
completion of the IRS shall include the Company's proposal to the Customer of the following:
(a) interconnection requirements and a non-binding, good faith estimate of the Company's
portion of the costs to perfomi the interconnection requirements; and (b) protection and
synchronizing relays and settings, protection, synchronizing and control schemes, and any other
equipment and/or performance requirements necessary to meet the IRS requirements.
The Company, for good cause, may modify the time limits to conduct the Initial
Technical Review, the Supplemental Review, or the IRS, and shall inform the Customer in
writing of the need to modify the applicable time limit. The modified time limit shall be

HAWAIIAN ELECTRIC COMPANY, INC.
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mutually agreed upon in writing between the Company and the Customer. Final results of all
technical screenings. Supplemental Review, and IRS will be provided in writing to the Customer.
Step 4: Based on the results of the Initial Technical Review, or Supplemental Review (if
needed), or IRS (if needed), the Customer and Company will work together to finalize the singleline diagram, relay list, trip scheme and settings, and three-line diagram, which is required in the

HAWAIIAN ELECTRIC COMPANY, INC.
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circumstances set forth in the Interconnection Application. After finalization of the single-line
diagram, relay list, trip scheme and settings, and three-line diagram (if required), the Customer
will make any revisions deemed necessary to the Interconnection Application and resubmit the
Interconnection Application to the Company. Resubmission will not impact the Customer's
interconnection position. The Customer must also complete a Facility Equipment List, which
will identify equipment, space and/or data at the Generating Facility location that must be
provided by the Customer for use in conjunction with the Company's Interconnection Facilities.
The Facility Equipment List will be included as Exhibit B to an interconnection agreement
entered between the Company and the Customer. If requested, the Company will provide
assistance to the Customer to complete the Facility Equipment List.
Step 5: Within fifteen (15) business days of the completion of all activities specified in
Step 4 above, or within such other period as is mutually agreed upon in writing by the Company
and the Customer, the Company will complete an identification of Interconnection Facilities that
are necessary to complete the interconnection and that will be owned by the Company. A list and
description of the Company's Interconnection Facilities will be included as Exhibit C to the
interconnection agreement entered between the Company and the Customer. The Company and
Customer shall mutually agree in writing to a schedule by which the Interconnection Facilities
will be constructed and a determination of when the Customer's Generating Facility shall be
connected to the Company's Distribution System. The Interconnection Facilities are projectspecific, and the time to complete the facilities will depend on the complexity of the facilities
required. Consistent with Section 5 of this Appendix III, the Customer shall maintain insurance
coverage or be self insured against risks arising under the interconnection agreement. The
HAWAIIAN ELECTRIC COMPANY, INC.
D e c i s i o n a n d O r d e r D a t e d November 2 9 , 2 0 1 1 , D o c k e t No.
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Customer Insurance Coverage will be included as Exhibit D to any interconnection agreement
entered between the Company and the Customer.
Step 6: Within five (5) business days of the completion of all activities specified in Step
5 above, the Company will provide the Customer with an executable interconnection agreement,
which must be executed prior to the interconnection and parallel operation of the Customer's
Generating Facility. If requested by the Customer, the interconnection agreement may be signed
by the Customer and a third party that is the owner and/or operator of the Generating Facility.
The Company will provide a fully executed interconnection agreement to the Customer: (a)
within fifteen (15) business days of receipt of Customer's executed interconnection agreement if
all applicable City and/or County permits required for the Generating Facility have been closed
and posted, and all Customer documentation required as a part of the interconnection agreement
have been received; or (b) within fifteen (15) business days following the date upon which all
applicable City and/or County permits required for the Generating Facility have been closed and
posted, and all Customer documentation required as a part of the interconnection agreement have
been received.
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Initial Technical Review
a. The following flowchart provides, for illustrative purposes, the major steps in the Initial
Technical Review process:

TECHNICAL REVIEW PROCESS FLOW CHART
Complete applicalinn received

i

Does rot qualify
for interconnection
Under Rule IflH

Screen 1 CannEction to
DisKi&inion System?

I

•yea
yes

Screen 2: Connecliort to Network ?

Screen 3: Export power causE^s refers
flow at voltage regulation devces''

yes

TE

Screen 1. la ihe aggregate G&nerating
Facility on the line section £15%
•>f line section peak (ead?

Z I e&

Screen 5 Is voltage flicker andJot
voifege drop due Ic pro|epcE
wittim IEEE 519 limits^
yes

Perform
Supplemen^l
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screen B' DG S 10 HW^
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S.gbjscl1o reqjirementa,
If any.
determined
by Supplemental Review

Company provides
cost estimate
and schedule for fRS
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b. Explanation of the screens used in the Initial Technical Review process:
Introduction:
This Initial Technical Review process allows for the timely approval for the interconnection of
Generating Facilities that will operate in parallel with the Company's Distribution System and
those that will interconnect but not operate in parallel with the Company's Distribution System.
The Initial Technical Review process includes a screening to determine if a Generating Facility
qualifies for Simplified Interconnection, or if Supplemental Review is needed to determine
requirements, if any, beyond those of a Simplified Interconnection, or if an Interconnection
Requirement Study (IRS) is needed, to determine interconnection requirements.

Note: Failure to pass any screen of the Initial Technical Review process means only that further
review is required to determine additional requirements, if any, or if an IRS is needed before the
Generating Facility can be approved for interconnection with the Company's Distribution
System. It does not mean that the Generating Facility cannot be interconnected. Though not
explicitly covered in the review process, the Generation Facility shall be designed to meet all of
the applicable requirements in Appendix I of Rule 14H.

Purpose:
This review determines the following:
1)

Whether a Generating Facility is designed to operate in parallel with the
Company's Distribution System; or, if the Generating Facility is not designed to
operate in parallel but has the potential to do so, whether the design is sufficient to
HAWAIIAN ELECTRIC COMPANY, INC.
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ensure the Generating Facility will not, in fact, operate in parallel with the
Distribution System.
2)

If a Generating Facility qualifies for Simplified Interconnection

3)

If a Generating Facility can be made to qualify for interconnection by performing
a Supplemental Review that will be able to determine additional requirements, if
any, or

4)

If an IRS is required, the cost estimates and rough schedule for performing the
IRS.

Screen 1: Is the Point of Interconnection to a Distribution System?
If Yes, continue to Screen 2.
If No, the Generating Facility does not qualify for Simplified Interconnection and
may not interconnect under Rule 14H.
Significance: Rule 14H only applies to Customer requests to interconnect a Generating
Facility to the Company's Distribution System.
Screen 2: Is the Generating Facility designed to operate in parallel with the Distribution
System?
If Yes, continue to Screen 5.
If No, continue to Screen 3.

Screen 3: If the Generating Facility is not designed to operate in parallel with the
Distribution System, does it have the potential to do so?
If Yes, continue to screen 4.
If No, Generating Facility is not subject to Rule 14H review process.
HAWAIIAN ELECTRIC COMPANY, INC.
Transmittal Letter Dated June 2 , 2014.

ATTACHMENT 1
PAGE 50 OF 195
Superseding REVISED SHEET NO. 34D-12
Effective December 3, 2011

REVISED SHEET NO. 34D-12
Effective

Significance: Rule 14H only applies to Customer Generating Facilities that operate in
parallel or have the potential to operate in parallel with the Company's
Distribution System. However, Customer is required to register the
Generating Facility by completing and submitting an Application for NonExport Distributed Generation Facilities (Non-Parallel Operation)
provided in Appendix II-B. Registration shall satisfy the Customer's
notice requirements set forth in Tariff Rule 3B (Change In Customer's
Equipment Or Operations) and is required for purposes of determining
potential load that the Company may be required to serve.

Screen 4: If the Generating Facility has the potential to operate in parallel with the
Distribution System, is the design of the Generating Facility sufficient to
ensure the Generating Facility will not, in fact, operate in parallel with the
Distribution System?

If Yes, the Generating Facility qualifies for interconnection subject to the following
conditions:
1. Reverse Power Protection: To ensure power is never exported to the
Distribution System, the Owner shall install and maintain, at Owner's
expense, reverse power protection in the form of either: (1) Internal Transfer
Relay included within a inverter device which is UL certified to prevent
reverse power flow; or (2) an external reverse power relay.
2. Bi-Directional Advanced Meter: The Company shall install, at Company's
expense, a bi-directional advanced meter.
3. The equipment set forth above shall be included by the Customer in the
Facility Equipment List.
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4. Company shall have the right to disconnect a Generating Facility without
prior notice to the Customer pursuant to Rule 14H, Section 4.b, in the event
the Company determines that the Generating Facility is operating in parallel
with the Distribution and Customer shall pay for any and all costs incurred by
the Company in enforcing this right
If No, continue to Screen 5.
Significance: If it can be assured that the Generating Facility is designed not to operate in
parallel with the Company's Distribution System, then a Generating Facility will
be allowed to interconnect subject to the installation of the equipment set forth in
Screen 4. Such equipment is intended to monitor and prevent a reverse power
condition in which power flows from the Generating Facility to the Distribution
System. Capacity of Generating Facilities that are determined by the Company in
this Screen 4 not to operate in parallel with the Distribution System shall not be
included in the calculation of aggregate Generating Facility Capacity in this Rule
14H."
Screen 5: Is the Point of Interconnection to a Network System?

If Yes, perform Supplemental Review.
If No, continue to Screen 6.
Significance: Special considerations must be given to Generating Facilities proposed to
be installed on a Network System because of the design and operational
aspects of network protectors. There are no such considerations for radial
Distribution Systems.
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Screen 6: If exporting power across the Point of Interconnection, can the power export
cause a reversal of power flow at any voltage regulation device that is not bi-directional?
If Yes, perform Supplemental Review.
If No, continue to Screen 7.
Significance: If it can be assured that the Generating Facility will not export power, or if
exported power will not cause a reversal of power flow at a voltage
regulation device that is not designed to handle reverse power flow, the
Company's Distribution System does not need to be studied for
load-carrying capability or Generating Facility power flow effects on the
Company's voltage regulators.

Screen 7: Is the aggregate Generating Facility capacity on the Line Section less than or
equal to 15% of Line Section peak load?
If Yes, continue to Screen 8.
If No, perform Supplemental Review to determine cumulative impact on Line
Section.
Significance:

1) Low penetration of Generating Facility installations will have a
minimal impact on the operation and load restoration efforts of the
Company's Distribution System.
2) The operating requirements for a high penetration of Generating
Facilities may be different since the impact on the Company's Distribution
System will no longer be minimal, therefore requiring additional study or
controls.
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Screen 8: Is the voltage flicker and/or drops associated with the Generating Facility
within IEEE 519 or IEEE 1453 limits?
If Yes, continue to Screen 9.
If No, perform Supplemental Review.
Significance:

1) This screen addresses potential voltage fluctuation problems for
Generating Facilities that start by motoring.
2) When starting, Generating Facilities should have minimal impact on
the service voltage to other Customers.
3) This screen addresses voltage flicker at the Point of Interconnection
caused by the Generating Facility. Passing this screen does not relieve the
Customer from ensuring that its Generating Facility complies with the
flicker requirements of Rule 14H.

Screen 9: Is the gross rating of the Generating Facility 10 kW or less?
If Yes, the Generating Facility qualifies for Simplified Interconnection. Skip
remaining screens.
If No, continue to Screen 10.
Significance: The Generating Facility will have a minimal impact on fault current levels
and any potential line over-voltages from loss of the Company's
Distribution System neutral grounding.

Screen 10: Is the Generating Facility inverter-based and 250 kW or less and does it meet
IEEE 1547 andUL 1741 standards?
HAWAIIAN ELECTRIC COMPANY, INC.
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If Yes, continue to Screen 12.
If No, continue to Screen 11.
Significance:

Inverter-based generating facilities less than 250 kW interconnecting through inverters
that meet UL 1741, or latest version (the Standard for Inverters, Converters, Controllers
and Interconnection System Equipment for use with Distiibuted Energy Resources) and
IEEE 1547, or latest version (the IEEE Standard for Interconnecting Distribution
Resources with Electric Power Systems) have minimal impact to the short circuit
currents. Self excited synchronous generators present more intercoimection issues.

Screen 11: Is the Short Circuit Current Contribution Ratio within acceptable limits?
If Yes, continue to Screen 12.
If No, perform Supplemental Review.
The Short Circuit Current Contribution Ratio consists of two criteria; both of which
must be met when applicable:
1) When measured at primary side (high side) of a Dedicated Distribution
Transformer serving a Generating Facility, the sum of the short circuit
contribution ratios of all generating facilities connected to the Company's
Distribution System circuit that serves the Generating Facility must be less
than or equal to 0.1 (10%), and
2) When measured at the secondary side (low side) of a shared distribution
transformer, the short circuit contribution of the proposed Generating Facility
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must be less than or equal to 2.5% of the interrupting rating of the Customer's
service equipment.

Significance: If the Generating Facility passes this screen it can be expected that it will
have no significant impact on the Company's Distribution System's short
circuit duty, fault detection sensitivity, relay coordination or fuse-saving
schemes.

Note: The ampere rating of the Customer's service equipment to be used in this
evaluation will be that rating for which the customer's utility service was originally
sized or for which an upgrade has been approved. It is not the intent of this provision
to allow increased export simply by increasing the size of the customer's service
panel, without separate approval for the resize.

Screen 12: Is the Line Configuration Screen (see below) acceptable for Simplified
Interc onne ction?
If Yes, the Generating Facility qualifies for Simplified Interconnection.
If No, perform Supplemental Review.

Line Configuration Screen: Identify primary distribution line configuration that will
serve the Generating Facility. Based on the type of interconnection to be used for the
Generating Facility, determine from the table below if the proposed Generating
Facility passes the screen.
HAWAIIAN ELECTRIC COMPANY, INC.
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Primary Distribution Line
Type Configuration

Table
Type of Interconnection to be Made to Primary
Distribution Line

Three-phase, three wire

Any type

Pass Screen

Three-phase, four wire

Single-phase, line-to-neutral

Pass Screen

All others

To pass, aggregate Generating
Facility nameplate rating must
be less than or equal to 10% of
Line Section peak load

Three-phase, four wire
(For any line that has such
a section OR mixed three
wire and four wire)

Results/Criteria

Significance: If the primary distribution line serving the Generating Facility is of a
"three-wire" configuration, or if the Generating Facility's distribution
transformer is single-phase and connected in a line-to-neutral
configuration, then there is no concern about overvoltages to the
Company's or other Customer's equipment caused by loss of system
neutral grounding during the operating time of the non-islanding
protective function,
c. Within fifteen (15) business days of the date the Customer's Interconnection Application
is deemed complete, the Company will complete the Initial Technical Review. The
Company, for good cause, may modify the time limits to conduct the Initial Technical
Review and shall inform the Customer in writing of the need to modify the applicable
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time limits. The modified time limit shall be mutually agreed upon in writing between
the Company and the Customer,
d. The Initial Technical Review will result in the Company providing either: (a) if all of the
Initial Technical Review Screens are passed, the Generating Facility qualifies for
Simplified Interconnection, and an executable interconnection agreement for the
Customer's signature; or, (b) if one or more screens are not passed, notification that
Supplemental Review will be required and the results, in writing, of all Initial Technical
Review screenings.

3.

Supplemental Review
a. If a Generating Facility has failed to meet one or more of the Initial Technical Review
screens for Simplified Interconnection as proposed, the Company will notify the
Customer and perform a Supplemental Review as described in this section. The intent of
the Supplemental Review is to provide a slightly more detailed review of only the
conditions that cause the Generating Facility to fail the Initial Technical Review.
b. If Supplemental Review is required, the Customer shall notify the Company, in writing,
to proceed with the Supplemental Review, or the Customer shall agree to withdraw the
Interconnection Application. If the Customer does not notify the Company within fifteen
(15) business days, the Interconnection Application shall be deemed to be withdrawn.
c. The Supplemental Review shall be completed, absent any extraordinary circumstances,
within twenty (20) business days of receipt of the Customer's approval, in writing, to
proceed with the Supplemental Review. The Company, for good cause, without
HAWAIIAN ELECTRIC COMPANY, INC.
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extraordinary circumstances, may modify the time limits to conduct the Supplemental
Review and shall inform the Customer in writing of the need to modify the applicable
time limits. The modified time limit shall be mutually agreed upon in writing between
the Company and the Customer,
d. The Supplemental Review will result in the Company providing either: (a) Simplified
Interconnection, (b) interconnection requirements beyond those for a Simplified
Interconnection, and a non-binding, good faith estimate of the Company's portion of the
costs to perform the interconnection requirements identified by the Supplemental
Review, or (c) a determination that an IRS is required, and a good faith cost estimate and
schedule for the completion of the IRS including an identification of the specific analysis
and/or reviews that will be performed as part of the IRS. An IRS shall not be required for
UL 1741 inverter systems when (1) in the event that Supplemental Review is triggered by
Screen 7 above, the aggregate generating capacity per Line Section is below 50% of the
Line Section minimum kW load during the period when the proposed generation is
available (including noon on Sunday for solar photovoltaic systems); and (2) in the event
that Supplemental Review is triggered by Screen 12 above, a feasible solution from a preidentified list of solutions maintained by the Company has been identified and agreed
upon between the Company and the Customer. The exclusions from the IRS process,
when conditions (1) or (2) above are met, shall not exclude review under the other Initial
Technical Review screens, and shall not apply if there are exceptional circumstances,
such as impacts to reliability and/or safety that cannot feasibly be addressed without an
IRS.
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e. If the Supplemental Review results in interconnection requirements beyond those for a
Simplified Interconnection, the Customer must also complete a Facility Equipment List,
which will identify equipment, space and/or data at the Generating Facility location to be
provided by the Customer for use in conjunction with the Company's Interconnection
Facilities. The Facility Equipment List will be included as Exhibit B to any
interconnection agreement entered between the Company and the Customer. If
requested, the Company will provide assistance to the Customer to complete the Facility
Equipment List.

4.

Interconnection Requirements Study ("IRS")

If the Supplemental Review process fails to determine interconnection requirements, then an IRS
shall be performed as follows:
a. If an IRS is necessary, the Company will provide the Customer with a good faith cost
estimate and schedule for the completion of the IRS including an identification of the
specific analysis and/or reviews that will be performed as part of the IRS. A cost estimate
and schedule for the analyses will be provided to the Customer before the overall study is
started. This generally would be done when the Company responds to the Customer with
the findings of the Supplemental Review.
b. If an IRS is required, the Customer shall agree to pay the cost estimate for the IRS
provided by the Company, or the Customer shall withdraw its Interconnection
Application. If the Customer does not agree to perform an IRS or agree to pay the cost
estimate for the IRS within fifteen (15) business days, the Interconnection Application
HAWAIIAN ELECTRIC COMPANY, INC.
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shall be deemed to be withdrawn. Customers with existing Generating Facilities already
operating in parallel with the Company's system on March 21, 2003, will not be charged
for any IRS.
c. The scope and cost of the IRS will depend on the complexity of the Company's
Distribution System to which the Generating Facility is requesting to interconnect, which
must be modeled, and the degree to which the Generating Facility will affect the
Company's system. Examples of the analyses and/or reviews that fall within an IRS
include: (1) Feeder Load Flow; (2) Dynamic Stability Analysis; (3) Transient
Overvoltage; and (4) Short Circuit and Relay Coordination.
d. The Company may perform the analyses included in the IRS. The Company may also
contract the analyses or parts of the analyses to an outside consultant specializing in such
analyses for complex situations, or in situations where the Company does not have
available resources to conduct the analyses in a time frame mutually agreeable to both the
Company and the Customer.
e. The Company shall complete or have a consultant complete the IRS within one hundred
fifty (150) calendar days of the Customer's payment of the IRS. The Company, for good
cause, without extraordinary circumstances, may modify the time limits to conduct the
IRS and shall inform the Customer in writing of the need to modify the applicable time
limit. The modified time limit shall be mutually agreed upon in writing between the
Company and the Customer. The Company, shall provide a written letter to the
Customer to explain all delays in completing the IRS beyond the completion schedule of
one hundred fifty (150) calendar days.
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f

The Customer and Company may agree (to be documented in writing) to have the IRS
performed by a qualified third-party consultant, or by a qualified employee, contractor, or
agent of the Customer at the Customer's sole cost so long as the employee, consultant,
contractor, or agent meets the following qualifications: (1) experience and familiarity
with electric utility system modeling, feeder load flow analyses, dynamic stability
analyses, transient overvoltage analyses, and short circuit and relay coordination; (2)
knowledge of electric utility system operation, transmission and distribution system
planning and protection, and distributed generation interconnection issues; and (3)
knowledge of the unique characteristics and needs of small, non-interconnected island
electric grids and the unique challenges and operational requirements of such systems. In
addition, the scope of work of the third-party consultant's study shall be mutually
agreeable to both the Company and the Customer. Elements of the study scope of work
may include items such as: (1) Feeder Load Flow; (2) Dynamic Stability Analysis; (3)
Transient Overvoltage; and (4) Short Circuit and Relay Coordination. All study
recommendations by the Customer's consultant shall be reviewed and approved by the
Company.

g. The Company may consolidate more than one Generating Facility in an IRS if the
Generating Facilities are on the same Distribution System feeder that is the subject of the
IRS, provided that the Customers consent to consolidation and the sharing of technical
information between them. Parties to a consolidated IRS shall pay study and upgrade
costs on a pro rata basis as agreed by the parties that desire to share the costs for the IRS.
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The cost may be prorated based upon the expected annual electricity output of the
respective facilities or the capacity of the Generating Facility.
h. The IRS may identify the need for Company Interconnection Facilities required to
facilitate interconnection of the Generating Facility. The Customer will be responsible
for the cost of any Company Interconnection Facilities associated with the
interconnection of its Generating Facility. An identification of the Company
Interconnection Facilities and an estimated cost of the Company Interconnection
Facilities shall be listed in Exhibit C (Interconnection Facilities Owned by the Company)
to the interconnection agreement entered between the Company and the Customer. The
Customer will be responsible for the cost of any Company Interconnection Facilities
associated with the interconnection of its Generating Facility.
i.

If the Company determines that there are benefits to the utility system due to the
Company Interconnection Facilities, a credit reflecting these benefits shall be provided to
the Customer, subject to Commission approval. For example, if there is a planned
Distribution System addition that may be deferred or displaced due to the addition of the
Company Interconnection Facilities associated with interconnection of a Generating
Facility, the dollar value of the deferral or displacement would be determined and
proposed to be credited to the Customer (subject to Hawaii Public Utility Commission's
approval) as a line item in Exhibit C to the interconnection agreement (Interconnection
Facilities Owned by the Company), Section 2 (Customer Payment to Company for
Company Interconnection Facilities, Review of Facility, and Review of Verification
Testing). The calculation of the benefits to the utility system will be examined on a caseHAWAIIAN ELECTRIC COMPANY, INC.
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by-case basis taking into account what Distribution System addition(s) would have been
deferred or displaced by the Company Interconnection Facilities that resulted from the
interconnection of a Generation Facility. The Company would then calculate a dollar
value of the deferral or displacement, and propose to credit the Customer for that deferral
or displacement value. The Company shall file a letter providing the Commission with
sufficient information to document the proposed credit to be provided to the Customer for
said deferral or displacement value. The proposed deferral or displacement value would
not be credited to the Customer until the Commission approves such credit.

5.

Insurance Coverage
a. In accordance with Commission Decision and Order No. 22248, Docket No. 03-0371, the
Company will not impose a standardized insurance requirement for distributed generation
projects. However, the Customer is obligated to carry adequate insurance in forms and
amounts that are commercially reasonable for each particular situation. The Customer
bears responsibility for determining its insurance requirements. Prior to execution of the
standard interconnection agreement, the Customer shall disclose if it will be self-insured
(and if so its means and capability to self insure) or if it will obtain an insurance policy
(and if so in what forms and amounts). The Customer shall provide evidence of such
insurance, including insurer's acknowledgement that coverage applies with respect to the
standard interconnection agreement, by providing certificates of insurance to the
Company prior to any parallel interconnection, or, if insurance is being modified, within
30 days of any change.
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b. As general guidance, the Company recommends consideration of a commercial general
liability policy, covering bodily injury and property damage. The Company also
recommends that coverage amounts be considered relative to the nameplate rating of the
generator, with higher amounts of coverage for larger generators. Additionally, the
Company recommends consideration of the following insurance provisions: (1) naming
the Company, its directors, officers, agents, and employees as additional insureds; (2)
inclusion of contractual liability coverage for written contracts and agreements including
the standard interconnection agreement; (3) inclusion of provisions stating that the
insurance will respond to claims or suits by additional insureds against the Customer or
any other insured thereunder; and (4) inclusion of provisions that the insurance is primary
with respect to the Customer and the Company. The adequacy of the coverage afforded
by the insurance should be reviewed by the Customer from time to time, and if it appears
in such review that risk exposures require an increase in the coverages and/or limits of
this insurance, the Customer should make such increase to that extent.

6.

Resolution of Disputes
a. If there is a dispute between the Customer and the Company as to whether an IRS is
required, or as to the scope and cost of the study, then the Company generally would use
the following procedures: (1) the Company's Contact Pei^on would inform the Customer
of the reasons for and scope of the study required; (2) if the Customer disagrees with the
conclusion, then the Customer would meet with representatives from the Company to
discuss the matter; (3) if the Customer continues to disagree with the conclusion, then the
HAWAIIAN ELECTRIC COMPANY, INC.
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Customer would write to the Company's Contact Person explaining the position of the
Customer, and the Company's Contact Person would respond in writing within fifteen
(15) business days (so that any dispute is reduced to writing); (4) if the parties continue
to have a dispute, then authorized representatives from the Company and Customer
(having full authority to settle the dispute) would meet in Hawaii (or by telephone
conference) with the meeting to be scheduled within fifteen (15) business days of a
written request and attempt in good faith to resolve the dispute; and (5) if the parties
continue to have a dispute, then the parties may engage in a form of alternative dispute
resolution agreeable to both parties, or a party may request that the Commission resolve
the matter by filing a written request with the Commission attaching the relevant
information and correspondence, and serving the request on the other party and the
Division of Consumer Advocacy of the Department of Commerce and Consumer Affairs
of the State of Hawaii,
b. If there is a dispute as to the need for interconnection equipment, protective devices or
control systems, then the Company generally would use the following procedures: (1) the
Company's Contact Person would inform the Customer of the reasons for the
interconnection equipment/protective devices/control systems; (2) if the Customer
disagrees with the conclusion, then the Customer would meet with representatives from
the Company to discuss the matter; (3) additional analyses may be conducted by the
Company at the request of a Customer that questions the need for particular

The Company, for good cause, may modify the time limit. If the Company modifies the time limit, it shall notify
the Customer in writing of the modification and tlie cause for the modification.
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interconnection equipment/protective devices/control systems if the Customer pays for
the analyses; (4) if the Customer continues to disagree with the conclusion, then the
Customer would write to the Company's Contact Person explaining the position of the
Customer, and the Company's Contact Person would respond in writing within fifteen
(15) business days (so that any dispute is reduced to writing); (5) if the parties continue
to have a dispute, then authorized representatives from the Company and Customer
(having full authority to settle the dispute), would meet in Hawaii (or by telephone
conference) with the meeting to be scheduled within fifteen (15) business days of a
written request and attempt in good faith to resolve the dispute; and (6) if the parties
continue to have a dispute, then the parties may engage in a form of alternative dispute
resolution agreeable to both parties, or a party may request that the Commission resolve
the matter by filing a written request with the Commission attaching the relevant
information and correspondence, and serving the request on the other party and the
Division of Consumer Advocacy of the Department of Commerce and Consumer Affairs
of the State of Hawaii,
c. Customers are not required to exhaust the Company's dispute resolution procedures set
forth above before proceeding under provisions applicable to informal or formal
complaints or other provisions contained under the Rules of Practice and Procedure
before the Public Utilities Commission, currently codified in Title 6, Chapter 61,
Subchapter 5 of the Hawaii Administrative Rules, or any other applicable statutes, orders.

2

The Company, for good cause, may modify the time limit. If tlie Company modifies the time limit, it shall notify
tlie Customer in writing of the modification and tlie cause for the modification.
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rules, or regulations. If any such proceeding is initiated, the Customer shall notify the
Company's Contact Person in writing that it does not desire to continue the Company's
dispute resolution procedures.
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RULE No. 14 (Continued)
Service Connections and Facilities on Customer's Premises
H.

INTERCONNECTION OF DISTRIBUTED GENERATING FACILITIES
INTENDED TO OPERATE IN PARALLEL WITH THE COMPANY'S
ELECTRICAL SYSTEM OR THAT HAVE THE POTENTIAL TO OPERATE IN
PARALLEL WITH THE COMPANY'S DISTRIBUTION SYSTEM
1.

2.

Interconnection Standards
a.

Distributed generating facilities intended to
operate in parallel with the Company's Distribution
System or that have the potential to operate in
parallel with the Company's Distribution System
shall satisfy the Company's Interconnection
Standards.

b.

The Company's Interconnection Standards are
included as Appendix I to Rule 14.

Definitions

For purposes of this Rule 14H, the following definitions
shall apply:
a. "Distributed Generation Facility": A Generating
Facility located on a Customer's premises that is
interconnected with the Distribution System.
b.
"Distribution System": All electrical wires,
equipment, and other facilities at the distribution
voltage levels (such as 25kV-HECO only, 12kV, 4kV or
2.4kV) owned or provided by the utility, through which
the utility provides electrical service to its customers.
c.
"Generating Facility": Customer or utility-owned
electrical power generation that is interconnected to the
utility.
d.
"Interconnect" or "interconnected" or
"interconnection": The physical connection of any
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Distributed Generating Facility to the Distribution
System, including the facilities required to provide the
electric distribution service to a Customer, using
electrical wires, switches, and related equipment located
on either side of the point of common coupling as
appropriate to their purpose and design to allow the
physical connection of a Distributed Generating Facility
to the Distribution System.

e.
"Parallel operation": The operation of a
Distributed Generating Facility, while interconnected,
such that customer load can be fed by the Distributed
Generating Facility and Distribution System
simultaneously.
f.
"Potential to operate in parallel": A Distributed
Generating Facility has the potential to operate in
parallel with the Distribution System when such
Distributed Generating Facility is interconnected and
has the capability (whether by design or otherwise) of
operating in parallel with the Distribution System.
3.

Interconnection Agreement
a.

Customers, on whose premises Distributed Generating
Facilities that are intended to operate in
parallel, or have the potential to operate in
parallel, with the Company's Distribution System
are located, shall complete and execute a Standard
Interconnection Agreement with the Company provided
in Appendix II or Appendix II-A, or an Application
for Non-Export Distributed Generation Facilities
{Non-Parallel Operation) provided in Appendix II-B
of this Rule, prior to interconnecting or operating
the Distributed Generating Facilities in parallel
with the Company's Distribution System, or within
one hundred fifty (150) days after the effective
date of this Rule if the distributed generating
facilities are already operating in parallel with
the Company's system as of such date, provided that
following the expiration of such one hundred fifty
(150) days period. Customers shall have thirty (30)
days to file a request for an extension of such one
hundred fifty (150) days period with the Commission
for good cause shown. The Company shall not deem
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the Customer to be in violation of Rule 14H while
the Customer's request for extension of time to
complete and execute the Standard Interconnection
Agreement is under consideration by the Commission.
Nothing in this provision shall affect the
Company's right to refuse or discontinue service as
provided in Rules 7.A.1 and 2.
b.

Distributed Generating Facilities may be
interconnected and operated in parallel with the
Company's Distribution System in accordance with
the terms and conditions of the Standard
Interconnection Agreement.

c.

The Standard Interconnection Agreement does not
apply when (1) the Customer enters into a power
purchase agreement for the sale to the Company of
electric energy generated by the distributed
generating facility, or (2) the Customer enters
into a standard agreement providing for net energy
metering pursuant to Rule No. 18. A customer that
has an executed interconnection agreement with the
Company as of the effective date of this rule shall
not be required to enter into the Standard
Interconnection Agreement until such time as the
existing interconnection agreement is terminated.

d.

Customers with Distributed Generating Facilities
that are eligible for net energy metering pursuant
to Chapter 269 of the Hawaii Revised Statutes,
shall follow the rules and requirements set forth
in Rule No. 18 for Net Energy Metering and this
Rule No. 14H, as applicable.

e.

Distributed Generating Facilities that incorporate
the use of an energy storage device, e.g. battery
storage, shall obtain an interconnection review by
the Company pursuant to this Rule 14H and satisfy
the Company's Interconnection Standards to the
extent that such distributed generating facilities
operate in parallel or have the potential to
operate in parallel with the Company's Distribution
System.
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Interconnection Process

Customer requests to: (1) interconnect and operate
Distributed Generating Facilities in parallel with
the Company's Distribution System under the Standard
Interconnection Agreement provided in Appendix II or
Appendix II-A of this Rule or (2) interconnect and
operate Distributed Generation Facilities that are
not intended to operate in parallel but have the
potential to operate in parallel with the Company's
Distribution System under the Application For NonExport Distributed Generation Facilities (NonParallel Operation) provided in Appendix II-B, will
be processed in accordance with the procedures in
the Interconnection Process Overview, which is
included in Appendix III of this Rule.

b.

The Interconnection Process Overview addresses the
steps in the interconnection process, the technical
review process, the need for additional study, and
the resolution of disputes.

c.

Distributed Generating Facilities that are
interconnected but have no potential to operate in
parallel with the Company's Distribution System,
are not subject to the interconnection review
process under this Rule 14H except that Customer
shall register such Distributed Generation
Facilities by completing and submitting an
Application for Non-Export Distributed Generation
Facilities (Non-Parallel Operation) provided in
Appendix II-B to this Rule 14H. Such registration
shall satisfy the Customer's notice requirements
set forth in Tariff Rule 3B (Change In Customer's
Equipment Or Operations) and is required for
purposes of determining potential load that the
Company may be required to serve.

d.

Distributed Generating Facilities that are not
interconnected with the Company's Distribution
System are not subject to the interconnection
review process under this Rule 14H and are not
required to be registered with the Company.
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APPENDIX I
D i s t r i b u t e d Generating Facility I n t e r c o n n e c t i o n Standards
Technical Requirements
The following interconnection standards are intended to provide general teclinical
guidelines and procedures to facilitate the interconnection and parallel operation of
distributed generating facilities with Hawaii Electric Light Company, Inc.'s (HELCO,
Company or utility) electrical distribution system. If there is a conflict between the
technical specifications set forth in this Appendix I with any technical specifications set
forth elsewhere in HELCO's Distributed Generating Facility Interconnection tariff, the
specifications of this Appendix I shall prevail. The specific characteristics or needs of
each distributed generating facility may reduce or increase its interconnection
requirements. The degree of technical review required for a request for interconnection,
and the extent to which an Interconnection Requirements Study (IRS) will be needed,
will depend on factors such as the size of the generating facility, the type of technology
and the point on the utility's system at which the generating facility will be
interconnected. (See Interconnection Process Overview, Appendix III.) These technical
interconnection requirements have been established to maintain safety, reliability, and
power quality standards for all utility customers and personnel under the objectives
described below:
Objectives of Good Interconnection Practice
•
•
•
•
•
•
•
•

Safety - To protect the safety of utility personnel, utility customers, and the
public.
Reliability - To maintain the reliability of the utility system for all utility
customers.
Power Quality - To provide for acceptable power quality^ and voltage regulation
on the utility system and for all utility customers.
Restoration - To facilitate restoration of power on the utility system.
Protect Utility and Customer Equipment - To protect utility and customer
equipment during steady state and faulted system operating conditions.
Protect Generating Facilities - To protect generating facilities from operation of
utility protective and voltage regulation equipment.
Utility System Overcurrent Devices - To maintain proper operation of the utility
system's overcurrent protection equipment.
Utility S y s t e m O p e r a t i n g E f f i c i e n c y - To ensure operation at appropriate
power factors and minimize system losses.

^ "Acceptable" power quality is power delivered to customers that does not impair operation of the
customers' equipment or cause visible light flickering due to voltage fluctuations under normal operating
conditions. One element of power quality is voltage flicker, which is a function of the magnitude of
voltage fluctuation and the frequency at which the fluctuation occurs. Voltage flicker is described in
Section 4.n. of this Appendix I.
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Consistency with IEEE Standards
These technical interconnection standards are based on the requirements of lEEE^
1547-2003 Standard for Interconnecting Distributed Resources with Electric Power
Systems. HELCO intends to maintain consistency between its requirements for
interconnection of distributed generating facilities and IEEE interconnection standards to
the extent feasible, considering the specific design and operating requirements of
HELCO's electric power system.^ Except as otherwise provided herein, HELCO will
evaluate all future revisions to IEEE standards directly related to interconnection of
distributed generating facilities, if any, and update its Distributed Generating Facility
Interconnection Standards Technical Requirements accordingly. If, as a result of
reviewing such revised or new IEEE standards HELCO determines that an update to its
Rule 14H is required, HELCO shall file a request with the Commission to modify its
interconnection tariff. If, as a result of reviewing such revised or new IEEE standards
HELCO determines that an update to its Rule 14H is not required, HELCO will provide a
written explanation of its determination in its Rule 14H annual report to the Commission.
HELCO will also provide a written explanation of its determinations concerning IEEE
distributed generation interconnection standards to interested parties upon request, or
will make such information available on a publicly accessible website.
Customers are encouraged to review and discuss these technical interconnection
standards with the utility before proceeding with their design and procurement of
distributed generating facility equipment.

^ IEEE- Institute of Electrical and Electronic Engineers.
^ IEEE 1547-2003 does not address planning, designing, operating, or maintaining the area electric power
system (IEEE 1547-2003, Section 1.3).
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1. Definitions
a. Active Anti-lslanding Scheme: A control scheme installed with the generating
facility that prevents the formation of an unintended island by accelerating the
drift in voltage and/or frequency to the respective trip points when the utility is not
connected.
b. Clearing Time: The time between the abnormal voltage being applied and the
generating facility ceasing to energize the utility distribution system.
c. Customer insurance coverage: Consistent with Appendix III, Section 5, the
Customer shall maintain insurance coverage or be self insured against risks
arising under the interconnection agreement. Proof of Customer Insurance
Coverage will be included as Exhibit D to an interconnection agreement entered
between the Company and the Customer.
d. Dedicated Transformer: A transformer that provides electrical service to a single
customer.
e. Distributed Generation Facility: A Generating Facility situated on a Customer's
Premises that is interconnected with the Distribution System.
f.

Distribution System: All electrical wires, equipment, and other facilities at the
distribution voltage levels (such as 25kV-HECO only, 12kV, 4kV, or 2.4kV)
owned or provided by the utility, through which the utility provides electrical
service to its customers.

g. Direct Transfer Trip: Automatic remote trip of a generating facility's circuit
breaker or interrupting device by means of a communication channel that is
acceptable to the utility."^
h. Facilitv Equipment List: Identifies equipment, space, and/or data at the
Generating Facility location to be provided by the Customer for use in
conjunction with the Company's Interconnection Facilities. The Facility
Equipment List will be included as Exhibit B to any interconnection agreement
entered between the Company and the Customer.

'^ Acceptance of the communications channel depends upon the speed of the operation, availability (up
time), reliability, security, and type of electrical interface equipment used. The criteria for selecting the
type of acceptable communications are the levels of guaranteed priority for restoration response,
maintenance, and system upgrades in order to maximize availability, reliability, and security. Other
technical communications channel requirements are determined by the manufacturers of the electrical
interface equipment used.
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i.

Generating Facilitv: Customer or utility-owned electrical power generation that is
interconnected to the utility.

j.

Induction Generator: A rotating machine generator that converts mechanical
power to electrical power, in which the rotor current creating the magnetic field is
supplied by an external AC source, usually the electric utility system.

k. Initial Technical Review: Pursuant to Appendix III, Section 2, the review by the
Company following receipt of an Interconnection Application to determine the
following: a) if the Generating Facility qualifies for Simplified Interconnection; or
b) if the Generating Facility can be made to qualify for interconnection with a
Supplemental Review determining additional requirements, if any.
1.

Interconnect or Interconnected or Interconnection: The physical connection of
any Distributed Generating Facility to the Distribution System, including the
facilities required to provide the electric distribution service to a Customer, using
electrical wires, switches, and related equipment located on either side of the
point of common coupling as appropriate to their purpose and design to allow the
physical connection of an Distributed Generating Facility to the Distribution
System.

m. Interconnection Application: Completion of one of the three (3) applicable
Commission-approved forms in Exhibit A of Appendix II or II-A, or Appendix II-B,
submitted to the Company for interconnection of a Generating Facility.
n. Interconnection Facilities: The electrical wires, switches and related equipment
that are required in addition to the facilities required to provide electric distribution
service to a Customer to allow interconnection. Interconnection Facilities may be
located on either side of the Point of Interconnection as appropriate to their
purpose and design. Interconnection Facilities may be integral to a Generating
Facility or provided separately.
o. Interconnection Requirements Study (or "IRS"): Pursuantto Appendix III,
Section 4, a study to establish the requirements for interconnection of a
Generating Facility with the Company's Distribution System.
p. Inverter System: A machine, device, or system that changes direct-current
power to alternating-current power.
q. Line Section: The portion of the Company's Distribution System connected to a
Customer bounded by automatic sectionalizing devices, or the end of a
distribution line. Where a radial distribution circuit does not have automatic
sectionalizing devices, the whole circuit is considered one line section. A fuse
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must be manually replaced and is therefore not considered an automatic
sectionalizing device.
r.

Network System: An electrical system in which two or more utility feeder sources
are electrically tied together on the primary or secondary voltage level to form
one power source for one or more customers. The network system is designed
to provide higher reliability for customers connected to it.

s. Parallel Operation: The operation of a Distributed Generating Facility, while
interconnected, such that customer load can be fed by the Distributed Generating
Facility and Distribution System simultaneously.
t.

Point of Interconnection: The point at which the utility and the customer interface
occurs.

u. Potential to operate in parallel: A Distributed Generating Facility has the potential
to operate in parallel with the Distribution System when such Distributed
Generating Facility is interconnected and has the capability (whether by design
or otherwise) of operating in parallel with the Distribution System.
v. Short Circuit Contribution Ratio (SCCR): The SCCR evaluates the short circuit
current contribution of the Generating Facility in two ways. First the SCCR looks
at the ratio of the Generating Facility short circuit contribution to the short circuit
contribution of the utility system for a three-phase fault at the high voltage side of
the customer or utility transformer connecting the generating facility to the utility
(aggregate SCCR must be less than or equal to 10%). Second, it compares the
Generating Facility short circuit current to the interrupt rating of the customer's
service panel to ensure that the customer's equipment will not be overloaded.
w. Simplified Interconnection: Interconnection conforming to the Initial Technical
Review requirements of Appendix 111, Section 2 and 3.
X. Subtransmission System: All electrical wires, equipment, and other facilities at
the subtransmission voltage levels (such as 46kV, 35kV, or 23kV) owned or
provided by the utility, through which the utility provides electrical service to its
customers.
y. Supervisory Control: Remote monitoring and/or control of a generating facility's
power output and interrupting device status by means of a communication
channel (see footnote number 2) that is acceptable to the utility.
z. Supplemental Review: Pursuant to Appendix III, Section 3, a process wherein
the Company further reviews an Interconnection Application that fails one or
more of the Initial Technical Review screens. The intent of the Supplemental
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Review is to provide a slightly more detailed review of only the conditions that
cause the Generating Facility generator to fail the Initial Technical Review. The
Supplemental Review may result in one of the following: a) approval of
interconnection; b) approval of interconnection with additional requirements; or c)
cost and schedule for an Interconnection Requirements Study.
aa. Synchronous Generator: A rotating machine generator that converts mechanical
power into electrical power, in which the rotor current creating the magnetic field
comes from a separate DC source or the generator itself.
bb.Transmission System: All electrical wires, equipment, and other facilities at the
transmission voltage levels (such as 138kV or 69kV) owned or provided by the
utility, through which the utility provides electrical service to its customers.
cc. Unintended Islanding: Islanding is a condition in which one or more generating
facilities deliver power to a utility customer or customers using a portion of the
utility's distribution system that is electrically isolated from the remainder of the
utility's distribution system. Unintended islanding may occur following an
unanticipated loss of a portion of the utility distribution system.
dd. Utility-grade Protective Eguipment: Protective equipment that meet requirements
defined by:
• ANSI/IEEE C37.90-1989 IEEE Standards for Relays and Relay Systems
Associated with Electric Power Apparatus
• IEEE C37.90.1 IEEE Standard Surge Withstand Capability (SWC) Tests for
Protective Relays and Relay Systems
• IEEE C37.90.2 IEEE Trial-Use Standard Withstand Capability of Relay
Systems to Radiated Electromagnetic Interference from Transceivers

HAWAII ELECTRIC LIGHT COMPANY, INC

Transmittal Letter Dated June 2, 2014.

ATTACHMENT 1
PAGE 84 OF 195
Superseding REVISED SHEET No. 38B-9
Effective May 27, 2010

REVISED SHEET NO. 38B-9
Effective December 3, 2011

2. General Interconnection Guidelines
a. Compliance with Laws and Codes: The generating facility, protection,
interconnection equipment, design, and design drawings shall meet all applicable
national, state, and local laws, including construction and safety codes. The
following construction and safety codes shall be followed for the design and
construction of all distributed generating facility installations to ensure the safety
of the public, customer, and utility personnel. These codes include, but are not
limited to, the following:
• National Electric Code (NEC)
• National Electrical Safety Code (NESC)
• National Fire Protection Association (NFPA) Building Code
• Hawaii County Building Code
• Uniform Building Code (UBC)
• American Concrete Institute (ACl)
• American Institute of Steel Construction (AISC)
• American Association of State Highways & Transportation Officials
(AASHTO)
b. Notification for Supplemental Review: With regard to the potential need for
Supplemental Review referenced in various sections of this Appendix I, as
described in section 1 of Appendix III (Interconnection Process Overview) to Rule
14H, upon Company's determination that Supplemental Review will be required
based on the results of the Initial Technical Review, the Company shall notify the
customer in writing within fifteen (15) business days, or such other period as is
mutually agreed upon in writing between the Company and the customer,
following the Initial Technical Review or any Supplemental Review required and
the reasons for such review.
c. Export of Power: Generating facilities intending to export power to the utility that
will cause a reversal of power flow at any voltage regulation device that is not bidirectional may require Supplemental Review or an IRS that will be completed by
the Company to evaluate the impacts on equipment ratings and protective relay
settings. If an IRS is required, analyses such as a Feeder Load Flow, Dynamic
Stability Analysis, Transient Overvoltage, Short Circuit and Relay Coordination
may need to be performed in order to evaluate the impacts of the export of power
on equipment ratings and protective relay settings. Generating facilities that
export power to the utility system may change the direction of power flow on the
utility system. The magnitude of the change in power flow will be a function of
the aggregate amount of export power on a feeder, the location of the generating
facilities exporting power on a feeder, the feeder load, and the location of loads
on a feeder. The need for an IRS will depend on these factors.
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d. Utility Feeder Penetration: As the penetration of generating capacity increases
on the utility distribution feeder, there is increased risk of voltage regulation
problems, adverse interactions with the utility's protection system, and
unintended islanding. Therefore, Supplemental Review to examine the risk of
voltage regulation problems, protection malfunction from reverse power flow, and
unintended islanding may be required when the aggregate generating capacity
per distribution line section exceeds 15% of the annual peak KVA load of the line
section. If an IRS is required, analyses such as a Feeder Load Flow, Dynamic
Stability Analysis, Transient Overvoltage, Short Circuit and Relay Coordination
may need to be performed in order to evaluate the risk of voltage regulation
problems, protection malfunction from reverse power flow and unintended
islanding. The need for an IRS will be identified by the Company during
Supplemental Review.
To avoid excessive unbalanced loading on the utility distribution feeder,
interconnection of 1-phase generating facilities with a capacity greater than lOkW
shall be reviewed by the Company in its Initial Technical Review. Based upon
the results of the Initial Technical Review, the Company may determine that
Supplemental Review is necessary.
e. Short Circuit Contribution Ratio (SCCR): A generating facility's short circuit
current contribution to the utility distribution feeder can affect operation of existing
utility protective devices. A good indicator of the potential impact of a generating
facility's short circuit contribution is the Short Circuit Contribution Ratio. To
ensure the operation of existing utility protective devices are not compromised.
Supplemental Review will be required if the sum of the SCCR of all Generating
Facilities on the Distribution System circuit exceeds 10% when measured at the
primary side of a dedicated distribution transformer, or the short circuit
contribution of the proposed generating facility is greater than 2.5% of the
interrupting rating of the Producer's Service Equipment when measured at
secondary side of a shared distribution transformer. Analyses such as Short
Circuit and Relay Coordination may need to be performed. The need for such
analysis will be identified by the Company during Supplemental Review.
f.

Network Interconnection: Connection of generating facilities on utility distribution
network systems shall be reviewed by the Company in its Initial Technical
Review of the impact of the distributed generating facility on the Company's
system. Based upon the results of the Initial Technical Review, the Company
may determine that Supplemental Review of the network interconnection is
necessary.
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3. Design Requirements
a. Integration with Utility Grounding and Ground System Protection: The grounding
scheme and the ground fault protection of the generating facility shall be
coordinated with the utility system to ensure a ground fault is properly cleared on
the utility system. Any ground faults detected by the utility protection scheme (for
faults on the utility feeder between the utility substation and the generating
facility) must also be detected by the protection scheme of the generating facility.
For a single line to ground fault on the connecting utility feeder, the generating
facility's ground fault protection must be sufficient to prevent damage to the utility
system and other customer equipment due to overvoltage caused by
ferroresonance, displaced neutral, or self-excitation. The generating facility must
disconnect before the utility breaker recloses automatically.
b. Transformer Winding Configuration: The transformer winding configuration of the
customer or utility distribution transformer serving the generating facility shall be
reviewed by the Company in its Initial Technical Review to determine the
potential impact to the utility system and generating facility, and subsequent
interconnection requirements. Refer to typical single-line diagrams in Figures 13. Based upon the results of the Line Configuration Screen of the Initial
Technical Review, the Company may determine that Supplemental Review of the
transformer winding configuration is necessary.
c. Isolation Device: The customer shall furnish and install a manual isolation device
that has a visible break to isolate their generating facility from the utility
distribution system. The isolation device shall either be a disconnect switch or a
breaker with rack-out capability. The device must be accessible to utility
personnel and be capable of being locked by utility personnel in the open
position. For generating facilities that do not have a circuit breaker or interrupting
device, the isolation device must be capable of interrupting load. An existing
service disconnect device may be used if it meets these requirements. Attach a
label indicating "Customer Generating Facility" to the generator isolation device.
d. Interrupting Device: Applicable circuit breakers or interrupting devices at the
generating facility must be capable of interrupting the maximum available fault
current at the site, including any contribution from the generating facility. For
generating facilities that are greater than lOkW, the interrupting device must be
accessible to utility personnel at all times.
e. Dedicated Transformer: The utility may require the generating facility to install a
dedicated transformer, where the generating facility is served from the same
transformer secondary as another utility customer and if inverter-based
technology is used that does not meet IEEE 519-1992 (or latest versions)
specifications. A dedicated transformer or other current-limiting device is needed
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for any type of generating facility where the increase in available short circuit
current could adversely impact other utility customers on the same secondary
circuit (i.e., the short circuit contribution of the generating facility must not
increase the available short circuit current to the other utility customers on the
same secondary circuit such that the ratings of their equipment and protective
devices are exceeded). Based upon the results of the Initial Technical Review or
Supplemental Review, the Company shall determine whether an adverse impact
may occur and whether a dedicated transformer is necessary. In accordance
with Section l.c of Appendix 111, the Company shall provide the customer with
final results of all technical screenings and Supplemental Review in writing, and
shall notify the customer of such determination and the reasons for such
determination as part of the written results.
f.

Supervisory Control: For generating facilities with an aggregate capacity greater
than 1 MW, computerized supervisory control may be required to ensure the
safety of working personnel and prompt response to system abnormalities in
case of islanding of the generating facility. Based upon the results of the initial
technical screening or additional technical study, the Company shall determine
whether supervisory control is necessary. In accordance with Section 2.c of
Appendix III, the Company shall provide the customer with final results of all
technical screenings and studies in writing, and shall notify the customer of such
determination and the reasons for such determination as part of the written
results.
Supervisory control shall include monitoring of: (a) gross generation by the
generating facility; (b) feedback of Watts, Vars, WattHours, current and voltage;
(c) Vars furnished by the utility; and (d) status of the interrupting device. In
addition, the supervisory control will allow the utility to trip the interrupting device
during emergency conditions.^ Monitoring will be performed by system
dispatchers or operators at the Company's control center.

^ Emergency conditions refer to the need for immediate action in response to a situation that has caused
injury, loss of life or property damage. Emergency conditions include, but are not limited to:
A system emergency or forced outage;
A potential hazard to Company personnel or the general public;
A hazardous condition relating to the generating facility;
The generating facility is interfering with the Company's equipment or equipment belonging to
other customers (including non-utility generating equipment);
The generating facility's protective devices have been tampered with by the customer and/or
owner and/or operator of the generating facility; or
A need for immediate action in response to a situation that has caused (or has the potential to
cause) injury, loss of life or property damage.
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g. Surge Capability: The generating facility interconnection equipment and relays
shall have the capability to withstand voltage and current surges in accordance
with IEEE/ANSI Standard C62.41 or IEEE Standard C37.90.1 as appropriate.
h. Eguipment Testing: The generating facility shall provide to the utility the
manufacturer's brochures/instruction manuals and technical specifications of
their proposed generating facility equipment, and test reports for evaluation by
the utility.
In addition, verification tests of customer-owned equipment shall be performed
on-site by customer to verify protective settings and functionality to ensure that
the equipment will not adversely affect the utility distribution system and that it
will cease providing power to the system under abnormal conditions. A
verification test shall be performed upon initial parallel operation of the
generating facility, or whenever interface hardware or software is changed that
can affect the protective functions. These tests shall be done by a qualified
individual (hired or employed by the customer) in accordance with the
manufacturer's recommended test procedure and in concurrence with the utility.
Qualified individuals include professional engineers, factory trained and certified
technicians, and licensed electricians with experience in testing protective
equipment.® To ensure that verification tests of customer-owned equipment are
performed correctly, the utility may request to witness the tests and receive
written certification of the results from the qualified individual. The customer
must inform the Company in writing of proposed changes in the customer's
interconnection hardware or software that are related to the performance,
operation, or timing of the protective functions not later than fifteen (15) business
days prior to implementation of such changes. Upon receiving notice of such
proposed changes from the customer, the Company must notify the customer in
writing of any concerns regarding the proposed changes within fifteen (15)
business days, in which case the changes shall not be implemented until the
customer and Company resolve the concerns to their mutual satisfaction and
document the resolution in writing.
All interconnection-related protective functions and transfer trip schemes, if
applicable, shall be periodically tested at intervals specified by the manufacturer,
or in accordance with industry practice. (When the interval is not specified by the
manufacturer or by the Company, protective functions should be tested every
four years.) The customer shall submit or make available for inspection by the
utility, test reports of such testing. Periodic testing conforming to the utility test
intervals for the particular line section can be specified by the utility under special
circumstances (e.g., where the generating facility is connected to a utility feeder
that has experienced high frequency of outages due to natural or unnatural
^ Also see the Standard Interconnection Agreement, Exhibit B, paragraph 2.a. (Sheet No. 38C-19).
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causes such as in coastal areas where there are high winds). The Company will
determine whether special circumstances exist, and must inform the customer in
writing of any such determination and the reasons for that determination. A
system that depends upon a battery for trip power shall be checked and logged
once per month for proper voltage, or monitored continuously.

4. Operating Requirements
a. Disconnection of Generating Facility for Utility Reasons: Upon providing
reasonable notice (generally not to be less than ten (10) business days for
scheduled work), the utility may require the generating facility to temporarily
disconnect from the utility's system when necessary for the utility to construct,
install, maintain, repair, replace, remove, investigate, test, or inspect any of its
equipment or other utility customer's equipment, or any part of its system. The
generating facility shall not energize a de-energized utility line under any
circumstances, but may operate isolated from the utility system with an open tie
point in accordance with Section 4.1.
If the utility determines that such disconnection is necessary because of
unexpected system emergencies, forced outages, operating conditions on the
utility's system, or compliance with good engineering practices as determined by
the Company's engineers and/or operations personnel, the Company will
immediately attempt to notify, in person, by telephone, by electronic mail, or by
facsimile, the customer's designated representatives of the need to disconnect
the customer's generating facility. Unless the emergency condition requires
immediate disconnection as determined by the utility, the Company shall allow
sufficient time for the generating facility operator to manually disconnect the
generator. (As stated in Section 4.b below, there are circumstances where the
utility may disconnect the generating facility without prior notice to the Customer.)
Following the completion of work and/or rectification of the emergency conditions
by the utility, the utility shall reset the Customer's isolation device, if open, as
soon as practicable and shall provide, within fifteen (15) business days or such
other period as is mutually agreed upon in writing by the utility and the customer,
written documentation of the occurrence and nature of the utility's work and/or
emergency condition, and the disconnection of the customer's generating facility.
The utility shall take reasonable steps to minimize the number and duration of
such disconnections. The utility may disconnect the customer from the utility's
system for failure by the customer to disconnect their generating facility under
this Section 4.a, until such time that the utility work or emergency condition has
been corrected and the normal system condition has been restored.
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b. Personnel and System Safety: The utility may disconnect the generating facility
from the utility's system, without prior notice to the customer: (a) to eliminate
conditions that constitute a potential hazard to the utility's personnel or the
general public; (b) if pre-emergency'' or emergency conditions^ exist on the utility
system; (c) if a hazardous condition relating to the generating facility is observed
by the utility's inspection; (d) if the generating facility interferes with the utility's
equipment or equipment belonging to other utility customers (including non-utility
generating equipment); or (e) if the customer or a party with whom the customer
has contracted for ownership and/or operation of the generating facility has
tampered with any protective device. The generating facility shall remain
disconnected until such time as the utility is satisfied that the endangering
condition(s) has been corrected, and the utility shall not be obligated to allow
parallel operation of the generating facility during such period. If the utility
disconnects the generating facility under this Section 4.b, it shall as soon as
practicable notify the customer in person, by telephone, by electronic mail, or by
facsimile and provide the reason(s) why the generating facility was disconnected
from the Company's system. Following the rectification of the endangering
conditions, the utility shall provide, within fifteen (15) business days or such other
period as is mutually agreed upon in writing by the utility and the customer,
written documentation of the occurrence and nature of the endangering
conditions, and the disconnection of the customer's generating facility.
c. Synchronization: Upon connection, the generating facility shall synchronize with
the utility distribution system. Synchronization means that at the Point of
Interconnection, the frequency difference shall be less than 0.2 Hz from rated
frequency, the voltage difference shall be less than 5% of nominal voltage, and
the phase angle difference shall be less than 10 degrees.
d. Voltage Regulation: Unless specifically requested by the utility, the generating
facility shall not attempt to control or regulate the utility system voltage while
operating in parallel with the utility distribution system.
The generating facility shall not degrade the normal voltage provided by the utility
outside the limits stated in the utility tariff (± 5% of nominal voltage).
e. Unintended Islanding: For public and utility personnel safety and to prevent
possible damage to customer equipment, the generating facility shall be
equipped with protective equipment designed to prevent the generating facility
from being connected in parallel with a de-energized utility line. The generating
facility must automatically disconnect from the utility distribution system upon
loss of utility source, and remain disconnected until the voltage and frequency
'' Pre-emergency conditions refer to the need for immediate action in response to a situation that has the
potential to cause injury, loss of life, or property damage.
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have stabilized (see Section 4.j). Protective device requirements, such as direct
transfer trip, grounding bank, or active anti-islanding scheme, shall be
determined by the Company based upon the results of the Initial Technical
Review and/or Supplemental Review.
f.

Disconnect for Faults: The generating facility shall be equipped with protective
equipment designed to automatically disconnect the generating facility from the
utility distribution system for faults on the utility distribution circuit to which it is
connected, and remain disconnected until the voltage and frequency have
stabilized (see Section 4.j).

g. Voltage Disturbances: The generating facility shall be equipped with protective
equipment designed to automatically disconnect the generating facility from the
utility distribution system for voltages outside the normal operating range within
the clearing time as indicated in the table below, and remain disconnected until
the voltage and frequency have stabilized (see Section 4.j). The protective
equipment shall measure the RMS (root-mean-square) voltage at the Point of
Interconnection.
Voltage (% of base voltage)
V < 50%
50% < V < 88%
88% < V < 110%
110% < V < 120%
120% < V

Voltage (120V base)
V < 60 volts
60 volts < V < 106 volts
106 volts < V < 132 volts
132 volts < V < 144 volts
144 volts < V

Clearing Time
10 cycles
120 cycles
Normal Range
60 cycles
10 cycles

For generating facilities > 30kW, the voltage set points and clearing times shall
be adjustable to accommodate utility system requirements.
h. Freguencv Disturbances: The generating facility shall be equipped with
protective equipment designed to automatically disconnect the generating facility
from the utility distribution system when the frequency at the Point of
Interconnection deviates outside the utility specified operating range set forth
below, and remain disconnected until the voltage and frequency have stabilized
(see Section 4.j).
All generating facilities, including those with an aggregate capacity less than 30
kW, shall have frequency setpoints and clearing times selected by the utility and
provided below, to coordinate with the utility's system relay settings.
The generating facilities shall set protective equipment to (1) disconnect the
generating facility within 10 cycles if the frequency exceeds 60.5 Hz, (2) be
capable of time delayed disconnection of 300 seconds with the adjustable
underfrequency setting set to 57.0 Hz, and (3) disconnect the generating facility
within 10 cycles if the frequency is less than 57.0 Hz.
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i.

REVISED SHEET NO. 38B-17
Effective

Inadvertent Energization. Operation During Utility System Outage: The
generating facility shall not energize a de-energized utility circuit for any reason.
The generating facility may be operated isolated from the utility system during a
utility outage or system emergency only with an open tie breaker or disconnect
device which isolates the generating facility from the utility system. This shall
generally be done through manual opening and lockout of the Customer's service
breaker or isolation device (required under Section 3.c) by utility personnel prior
to starting the generating facility.
Where customers desire the ability to manually or automatically isolate their
generating facility from the utility system by themselves, the utility will consider
alternative designs proposed by the Customer that will prevent inadvertent
energization of a de-energized utility circuit. Such alternative design proposals
shall be reviewed and approved in writing by the Company prior to
implementation. The utility shall not unreasonably withhold such approval. Upon
implementation of an alternative design approved by the Company, the Customer
may isolate itself from the utility system during a utility outage and operate its
generating facility. Customers' alternative designs may, subject to review and
approval by the Company, enable customers to manually or automatically
reconnect back to the utility system upon restoration of utility system power,
provided that the utility has not locked out the customers' service as described
below and subject to the delay requirements specified in Section 4.j.
In certain situations, including any time that utility personnel will be performing
work on the distribution system serving the point of interconnection between the
utility and Customer, the utility may determine the need to actively verify the open
tie point, and to install a Company lock to ensure the safety of utility personnel.
The Customer shall provide access to the isolation device required under Section
3.C for utility personnel to visually confirm the open tie point and install a
Company lock if necessary. Following restoration of grid power or rectification of
the emergency condition, the utility personnel shall, as soon as practicable,
remove the Company lock to allow reconnection of the generating facility with the
utility system.
Generators that are not interconnected or are interconnecting but have no
potential to operate in parallel with the utility's distribution system at any time and
which are therefore not covered under an interconnection agreement may be
operated by Customer at their discretion.

j.

Required Delay on Reconnection: The generating facility shall be equipped with
automatic means to prevent reconnection of the generating facility with the utility
distribution system until the utility service voltage and frequency are within the
HAWAII ELECTRIC LIGHT COMPANY, INC.
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utility tariff normal operating ranges and stable for at least 5 minutes, unless
earlier directed by the utility.
k. Loss of Protection: Failure of the generating facility interconnection protection
equipment, including loss of control power, shall result in the automatic
disconnection of the generating facility from the utility distribution system until
such time that the interconnection protection equipment has been restored.
Such failure shall initiate a signal to trip a generating facility circuit breaker or
shutdown an inverter. In the case of failure of Company-owned protection
equipment, following the rectification of the loss of protection, the utility shall
provide, within fifteen (15) business days or such other period as is mutually
agreed upon in writing by the utility and the customer, written documentation of
the occurrence, and the disconnection of the customer's generating facility.
I.

Reclosing Coordination: The generating facility shall be coordinated with the
utility system reclosing devices, by disconnecting from the utility distribution
system within the first reclose interval and remaining disconnected until the
voltage and frequency have stabilized (see Section 4.j).

m. Power Factor: The generating facility shall not adversely impact the power factor
at the Point of Interconnection. Generating facilities shall operate at a power
factor > 0.85 (lagging or leading).
Operation outside this range is acceptable provided the reactive power of the
generating facility is used to meet the reactive power needs of the customer's
internal loads or that reactive power is otherwise provided under utility tariff, and
it does not adversely impact the utility system voltage as specified in Section 4.d.
above.
n. Voltage Flicker: Any voltage flicker at the Point of Interconnection caused by the
generating facility shall not exceed the limits defined by the "Borderline of
Visibility Curve" identified in IEEE Standard 519-1992 "Recommended Practices
and Requirements for Harmonic Control in Electrical Power Systems" (or latest
version). This requirement is necessary to minimize the adverse voltage effects
upon other utility customers on the utility distribution system.
o. Harmonics: Harmonic distortion at the Point of Interconnection caused by the
generating facility shall not exceed the limits stated in IEEE Standard 519-1992
"Recommended Practices and Requirements for Harmonic Control in Electrical
Power Systems" (or latest version). The customer is responsible for the
installation of any necessary controls or hardware to limit the voltage and current
harmonics generated from their generating facility to levels defined in IEEE
Standard 519-1992.
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p. Direct Current Iniection: The generating facility shall not inject DC current
greater than 0.5% of the full rated output current into the utility distribution system
at the Point of Interconnection under either normal or abnormal operating
conditions. This applies primarily to generating facilities that use an inverter to
interconnect with the utility system.
q. Protection from Electromagnetic Interference (Immunity Protection): The
influence of electromagnetic interference (EMI) shall not result in a change in
state or misoperation of the generating facility interconnection system.
r.

Disconnection of Customer Generating Facilities: Except as otherwise provided
herein, the disconnection of a customer's generating facility shall not be subject
to standby charges provided that the disconnection was caused by the utility or
by the failure of the utility's equipment, or the disconnection was requested or
required by the utility due to reasons other than problems caused by the
customer's generating facility. The procedure for determining the applicability of
standby charges to a disconnection event shall be specified in the Company's
Schedule SS Standby Service tariff.

5. Technology Specific Requirements
a. Three-Phase Synchronous Generators: The generating facility circuit breakers
shall be 3-phase devices with electronic or electromechanical control. The
customer shall be responsible for properly synchronizing its generating facility
with the utility distribution system by means of either a manual or automatic
synchronizing function. Automatic synchronizing is required for all synchronous
generators which have an SCCR greater than 5%. For a generating facility
whose SCCR exceeds 5%, the customer shall provide protective equipment
suitable for detecting loss of synchronism and automatically disconnecting the
generating facility from the utility distribution system. Unless otherwise agreed to
in writing between the utility and customer, synchronous generators shall
automatically regulate power factor, not voltage, while operating in parallel with
the utility system.
b. Induction Generators: Induction generators may be connected and brought up to
synchronous speed (as an induction motor) if it can be demonstrated that the
initial voltage drop measured at the Point of Interconnection is within the visible
flicker limits as defined by IEEE 519-1992 (or latest version). The same
requirements also apply to induction generation connected at or near
synchronous speed because a similar voltage dip is present due to an inrush
magnetizing current. The customer shall submit number of starts per specific
time period and maximum starting kVA draw data for the utility to verify that the
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voltage dip due to starting is within the visible flicker limits and does not degrade
the normal voltage provided by the utility.
Induction generators do not require separate synchronizing equipment. Starting
or rapid load fluctuations on induction generators can adversely impact the
utility's system voltage. Corrective step-switched capacitors or other techniques
may be necessary if the voltage fluctuations measured at the Point of
Interconnection are not within the visible flicker limits as defined by IEEE 5191992 (or latest version). These measures can, in turn, cause ferroresonance. If
these measures (additional capacitors) are installed on the customer's side of the
Point of Interconnection, the utility will review these measures and may require
the customer to install additional protective relaying equipment, provided that the
utility provides the customer with written notice of the additional equipment
required and the reasons for such determination. The Company will determine
whether additional equipment is required to protect the Company's system.
c. Inverter Systems: Inverter interfaced distributed generators that are to be
installed in parallel with the utility distribution system must employ a nonislanding synchronous inverter. The inverter design shall comply with the
requirements of IEEE Std 1547 and UL 1741 standards (or latest versions) and
be certified to have anti-islanding protection such that the synchronous inverter
will automatically disconnect upon a utility system interruption.
Self-commutated inverters of the utility-interactive type shall synchronize to the
utility. Inverters capable of stand-alone operation shall not attempt to control the
voltage while operating in parallel with the utility distribution system. Linecommutated, thyristor-based inverters are not recommended and will require
Supplemental Review or IRS to determine harmonic and reactive power
requirements. All interconnected inverter systems shall comply with the
harmonic current limits of IEEE Std 519-1992 (or latest version).

6. Protection, Synchronizing, and Control Requirements
a. Protection Requirements: The generating facility shall, at a minimum, provide
adequate protective devices which include over/under voltage trip, over/under
frequency trip, reverse power relay (for non-export generating facilities), and a
means for automatically disconnecting the generating facility from the utility
distribution system whenever a protective device initiates a trip. Based upon the
results of the Initial Technical Review and/or Supplemental Review by the
Company, additional protective devices may be required. Photovoltaic
generating systems are to follow the guidelines set by UL 1741 standard (or
latest version). Typical equipment and protective device requirements for large
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synchronous, induction, and inverter generators are illustrated in Figures 1, 2,
and 3 respectively in Exhibit A.
b. Suitable Equipment: All protective devices (described in this document) for
generating facilities > 30kW shall be utility-grade (see Definition for "Utility-Grade
Protective Equipment") except for inverter-based generating facilities which shall
comply with UL 1741 standard (or latest version) and IEEE 1547 (or latest
version). The generating facility shall be responsible for identifying the specific
models of their protective devices. All protective devices shall be used in
accordance with their intended application.
c. Review of Desiqn Drawinqs: The following engineering drawings/documents are
required for review and approval by the utility prior to construction of the
generating facility interconnection. Prior to being submitted to the utility, all
drawings/documents shall be approved by a Professional Electrical Engineer
registered in the State of Hawaii for generating facilities > 30kW. That approval
shall be indicated by the presence of the Engineer's Professional seal on all
drawings and documents.
•

A single-line diagram, relay list, trip scheme and settings of the generating
facility, which identifies the Point of Interconnection, circuit breakers, relays,
switches, synchronizing equipment, monitoring equipment, and control and
protective devices and schemes.

•

A three-line diagram which shows the Point of Interconnection, potential
transformer (PT) and current transformer (CT) ratios, and details of the
generating facility configuration, including relays, meters and test switches.
(Not required for generating facilities < 30kW).
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EXHIBIT A

Typical Equipment and Protective Device Requirements for
Large Synchronous, Induction, and Inverter Generators
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APPENDIX II-B
APPTICATION FOR NON-EXPORT DISTRIBUTED GENERATION FACILITIES
(NON-PARALLEL OPERATION)
This Application is considered complete when it provides all applicable and correct information required
below. Additional information to evaluate the Application may be required.
Customer Information:
Nmne:
Mailing Address:
City:

State:

Phone (Daytime): (
Fax: (

)

)

Zip:
Phone (Evening): (

)

E-Mail Address:

Electric Service Company and Account No.:
Facility Location (if different from above):
Facility Location Tax Map Key No.:
Owner of the Generating Facilit\' (if different from Customer)
Nmne:
Mailing Address:
City:

State:

Phone (Daytime): (
Fax: (

)

)

Zip:
Phone (Evening): (

)

E-Mail Address:

Operator (if different from Customer and Owner)
NMHC:

Mailing Address:
City:

State:

Phone (Daytime): (
Fax: (

)

)

Zip:
Phone (Evening): (

)

E-Mail Address:
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Generating Facility Information
Inverter Manufacturer(s):

Model(s)_
(kW)

Nameplate Rating:

(kVA)

(AC Volts) (CEC-CSI)^

] Single Phase
] Three Phase
Prime Mover:

] Photovoltaic
[ ] Reciprocating Engine
] Fuel Cell
[ ] Turbine
] Other (describe)

Energy Source:

]
]
]
]

Solar
[ ] Wind
Hydro
[ ] Diesel
Natural Gas
[ ] Fuel Oil
Other (describe)

Is the equipment UL1741 Listed?

[ ] Yes
[ ]No

If Yes, attach manufacturer's cut-sheet showing UL1741 listing.
UF Trip Setting:
UF Time Delay (Seconds):
Is the system self-excited with the potential to island (i.e. will the equipment package include an onsite
storage system)?
[ ] Yes
[ ] No
If Yes, provide the following:

Total Storage Capacity:
Total Rating:
Total DC Voltage:

(Amp-hours)
(kW)
(Volts)

List components of the Generating Facility equipment package that are currently certified:
Equipment Type
1.
2.
3.
4.
5.

Certifying Entity (e.g. UL)

Additional documentation required:
^ CEC-CSI means the California Energy Commission's ratings under the Cahfornia Solar hiitiative progiam.
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Single line or schematic drawing of the proposed Generating Facility.
Manufacture data sheet, schematic, or specification for Generating Facility equipment that will
interconnect to the utility.

Installation Details
Installing Electrical Contractor:
Firm:

License No.:

Mailing Address:
City:

State:

Phone (Daytime): (
Fax: (

)

)

Zip:
Phone (Evening): (

)

E-Mail Address:

Estimated Installation Date (if known):
Generator/Equipment Certification
Generating systems that utilize inverter technology must be compliant with Institute of Electrical and
Electronics Engineers IEEE Std 1547 and Underwriters Laboratories UL 1741 in effect at the time this
Agreement is executed or have received written exemption from the Company from such standards,
which may be granted at Company's sole discretion. Generating systems that use a rotating machine
must be compliant with applicable National Electrical Code, Underwriters Laboratories, and Institute of
Electrical and Electronics Engineers standards and rules and orders of the Hawaii Public Utilities
Commission in effect at the time this Agreement is executed. By signing below, the Applicant
certifies that the installed generating equipment meets the appropriate preceding requirement(s)
and can supply documentation that confirms compliance.
Applicant:

Date:

Insurance
Insurance Carrier:
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APPENDIX III
Interconnection Process Overview
The purpose of this Appendix III is to provide a general overview of the process and procedures
for interconnecting a Generating Facility that is intended to operate or has the potential to
operate in parallel with the Company's Distribution System. The general technical guidelines to
facilitate the interconnection and parallel operation of Generating Facilities with the Company's
Distribution System are set forth in Appendix I of this Rule 14H. If there is a conflict between
the technical specifications set forth in Appendix I with any technical specifications set forth
elsewhere in the Company's tariffs, the specifications of Appendix I shall prevail. Capitalized
terms used in this Appendix III are defined in Appendix I of this Rule 14H.
1.

Steps in the Interconnection Process
a. The interconnection process will be initiated when a Customer approaches or contacts the
Company to request interconnection of a Generating Facility to the Company's
Distribution System that is intended to operate or has the potential to operate in parallel
with the Company's Distribution System. The Company's Key Account Management
Division will serve as the centralized point of contact for applications to interconnect a
Generating Facility to the Company's Distribution System. (Note for HELCO and
MECO, the Engineering Department and the Renewable Energy Services Department
will serve as the Company's centralized point of contact, respectively).
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b. The following flowchart provides, for illustrative purposes, the major steps in the
interconnection process:

STEPS IN THE INTERCONNECTION PROCESS
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apprnprialL! inlcrwinnuulinii iinrooiiic-iit In the C j s k i r n t r .

Zl
CviXCfiTtci ^uhmils u i;otnplLMi;<5 InlcrHinii-jolion Applicnlioii (l"i,\hib-il A l aki;tt( w i l h
snpiuirlins! iiuLlcriiils.

u
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c. The activities in each step shown in the flowchart are explained below:
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Step 1: Within five (5) business days of receiving a Customer's request to interconnect a
Generating Facility to the Company's Distribution System, the Company will provide the
Customer with: (a) the Distributed Generating Facility Interconnection Standards Technical
Requirements (Rule 14H Appendix I); (b) an appropriate interconnection agreement depending
on the Customer's intent to export or participate in a wholesale power sale arrangement; and (c)
this Interconnection Process Overview (Rule 14H Appendix III).
Step 2: The Company's interconnection review begins when a Customer submits a
completed Exhibit A of Appendix II, II-A or Appendix II-B ("Interconnection Application").
Along with the Customer's Interconnection Application, the Customer must also provide the
design drawings, operating manuals, manufacturer's brochures/instruction manual and technical
specifications, manufacturer's test reports, bill of material, protection and synchronizing relays
and settings, and protection, synchronizing, and control schemes for the Generating Facility to
the Company for its review. The Company shall have the right to specify the protection and
synchronizing relays and settings, and protection, synchronizing and control schemes, consistent
with the technical requirements of Appendix I, that affect the reliability and safety of operation
and power quality of the Company's system with which the Generating Facility seeks to
interconnect ("Facility Protection Devices/Schemes"). The Company shall maintain the
confidentiality of information the Customer deems confidential, unless and until a final, nonappealable Commission decision determines that disclosure is necessary to protect the public or
as otherwise determined by the Commission.
Within fifteen (15) business days of the receipt of an Interconnection Application and
supporting material, or such other period as is mutually agreed upon in writing by the Company
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and the Customer, the Company shall review the Customer's Interconnection Application and
supporting material and provide written notification of its general completeness, or alternatively,
incompleteness. If an Interconnection Application is deemed incomplete, the Company shall
specify in a written notice the additional infomiation that is required. The completeness
determination cycle will be repeated as necessary until sufficient information is submitted by the
Customer to enable the Company to review the Interconnection Application.
Step 3: Within fifteen (15) business days of the date the Customer's Interconnection
Application and supporting materials are deemed complete, the Company will complete an
Initial Technical Review of the Interconnection Application. The Company shall make a
determination as to whether a Generating Facility is designed to operate in parallel or has the
potential to operate in parallel with the Company's electric system during the Initial Technical
Review. The Initial Technical Review will result in the Company providing either: (a) for
Appendix II-B Applications, if Screen 3 is passed, approval to interconnect, or if Screen 4 is
passed, the Generating Facility qualifies for interconnection subject to the conditions set forth in
Screen 4; (b) if all of the Initial Technical Review Screens are passed, the Generating Facility
qualifies for Simplified Interconnection, and an executable interconnection agreement for the
Customer's signature; or, (c) if one or more screens are not passed, notification that
Supplemental Review will be required and the results, in writing, of all Initial Technical Review
screenings.

If Supplemental Review is required, the Customer shall notify the Company, in writing,
to proceed with the Supplemental Review, or the Customer shall agree to withdraw its
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Interconnection Application. Within twenty (20) business days of notification by the Customer
that it would like to move forward with Supplemental Review, the Company shall complete a
Supplemental Review. The Supplemental Review will result in the Company providing either:
(a) Simplified Interconnection (b) interconnection requirements beyond those for a Simplified
Interconnection, and a non-binding, good faith estimate of the Company's portion of the costs to
perform the interconnection requirements identified by the Supplemental Review, or (c) a
determination that an Interconnection Requirements Study (IRS) is required, and a good faith
cost estimate and schedule for the completion of the IRS including an identification of the
specific analysis and/or reviews that will be performed as part of the IRS.
If an IRS is required, the Customer shall agree to pay the cost estimate for the IRS
provided by the Company, or the Customer shall withdraw its Interconnection Application. The
Company shall complete the IRS within one hundred fifty (150) calendar days of the Customer's
agreement to move forward with the IRS and payment of the IRS cost is received. The
completion of the IRS shall include the Company's proposal to the Customer of the following:
(a) interconnection requirements and a non-binding, good faith estimate of the Company's
portion of the costs to perform the interconnection requirements; and (b) protection and
synchronizing relays and settings, protection, synchronizing and control schemes, and any other
equipment and/or performance requirements necessary to meet the IRS requirements.
The Company, for good cause, may modify the time limits to conduct the Initial
Technical Review, the Supplemental Review, or the IRS, and shall inform the Customer in
writing of the need to modify the applicable time limit. The modified time limit shall be
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mutually agreed upon in writing between the Company and the Customer. Final results of all
technical screenings. Supplemental Review, and IRS will be provided in writing to the Customer.
Step 4: Based on the results of the Initial Technical Review, or Supplemental Review (if
needed), or IRS (if needed), the Customer and Company will work together to finalize the singleline diagram, relay list, trip scheme and settings, and three-line diagram, which is required in the
circumstances set forth in the Interconnection Application. After finalization of the single-line
diagram, relay list, trip scheme and settings, and three-line diagram (if required), the Customer
will make any revisions deemed necessary to the Interconnection Application and resubmit the
Interconnection Application to the Company. Resubmission will not impact the Customer's
interconnection position. The Customer must also complete a Facility Equipment List, which
will identify equipment, space and/or data at the Generating Facility location that must be
provided by the Customer for use in conjunction with the Company's Interconnection Facilities.
The Facility Equipment List will be included as Exhibit B to an interconnection agreement
entered between the Company and the Customer. If requested, the Company will provide
assistance to the Customer to complete the Facility Equipment List.
Step 5: Within fifteen (15) business days of the completion of all activities specified in
Step 4 above, or within such other period as is mutually agreed upon in writing by the Company
and the Customer, the Company will complete an identification of Interconnection Facilities that
are necessary to complete the interconnection and that will be owned by the Company. A list and
description of the Company's Interconnection Facilities will be included as Exhibit C to the
interconnection agreement entered between the Company and the Customer. The Company and
Customer shall mutually agree in writing to a schedule by which the Interconnection Facilities
HAWAII ELECTRIC LIGHT COMPANY, INC.
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will be constructed and a detennination of when the Customer's Generating Facility shall be
connected to the Company's Distribution System. The Interconnection Facilities are projectspecific, and the time to complete the facilities will depend on the complexity of the facilities
required. Consistent with Section 5 of this Appendix III, the Customer shall maintain insurance
coverage or be self insured against risks arising under the interconnection agreement. The
Customer Insurance Coverage will be included as Exhibit D to any interconnection agreement
entered between the Company and the Customer.

Step 6: Within five (5) business days of the completion of all activities specified in Step
5 above, the Company will provide the Customer with an executable interconnection agreement,
which must be executed prior to the interconnection and parallel operation of the Customer's
Generating Facility. If requested by the Customer, the interconnection agreement may be signed
by the Customer and a third party that is the owner and/or operator of the Generating Facility.
The Company will provide a fully executed interconnection agreement to the Customer: (a)
within fifteen (15) business days of receipt of Customer's executed interconnection agreement if
all applicable City and/or County permits required for the Generating Facility have been closed
and posted, and all Customer documentation required as a part of the interconnection agreement
have been received; or (b) within fifteen (15) business days following the date upon which all
applicable City and/or County permits required for the Generating Facility have been closed and
posted, and all Customer documentation required as a part of the interconnection agreement have
been received.
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Initial Technical Review
a. The following flowchart provides, for illustrative purposes, the major steps in the Initial
Technical Review process:

TECHNICAL REVIEW PROCESS FLOW CHART
Conipl9le application received
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b. Explanation of the screens used in the Initial Technical Review process:
Introduction:
This Initial Technical Review process allows for the timely approval for the interconnection of
Generating Facilities that will operate in parallel with the Company's Distribution System and
those that will interconnect but not operate in parallel with the Company's Distribution System.
The Initial Technical Review process includes a screening to determine if a Generating Facility
qualifies for Simplified Interconnection, or if Supplemental Review is needed to determine
requirements, if any, beyond those of a Simplified Interconnection, or if an Interconnection
Requirement Study (IRS) is needed, to determine interconnection requirements.

Note: Failure to pass any screen of the Initial Technical Review process means only that further
review is required to determine additional requirements, if any, or if an IRS is needed before the
Generating Facility can be approved for interconnection with the Company's Distribution
System. It does not mean that the Generating Facility cannot be interconnected. Though not
explicitly covered in the review process, the Generation Facility shall be designed to meet all of
the applicable requirements in Appendix I of Rule 14H.

Purpose:
This review determines the following:
1)

Whether a Generating Facility is designed to operate in parallel with the
Company's Distribution System; or, if the Generating Facility is not designed to
operate in parallel but has the potential to do so, whether the design is sufficient to
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ensure the Generating Facility will not, in fact, operate in parallel with the
Distribution System.
2)

If a Generating Facility qualifies for Simplified Interconnection

3)

If a Generating Facility can be made to qualify for interconnection by performing
a Supplemental Review that will be able to determine additional requirements, if
any, or

4)

If an IRS is required, the cost estimates and rough schedule for performing the
IRS.

Screen 1: Is the Point of Interconnection to a Distribution System?
If Yes, continue to Screen 2.
If No, the Generating Facility does not qualify for Simplified Interconnection and
may not interconnect under Rule 14H.
Significance: Rule 14H only applies to Customer requests to interconnect a Generating
Facility to the Company's Distribution System.
Screen 2: Is the Generating Facility designed to operate in parallel with the Distribution
System?
If Yes, continue to Screen 5.
If No, continue to Screen 3.
Screen 3: If the Generating Facility is not designed to operate in parallel with the
Distribution System, does it have the potential to do so?
If Yes, continue to screen 4.
If No, Generating Facility is not subject to Rule 14H review process.
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Significance: Rule 14H only applies to Customer Generating Facilities that operate in
parallel or have the potential to operate in parallel with the Company's
Distribution System. However, Customer is required to register the
Generating Facility by completing and submitting an Application for NonExport Distributed Generation Facilities {Non-Parallel Operation)
provided in Appendix II-B. Registration shall satisfy the Customer's
notice requirements set forth in Tariff Rule 3B {Change In Customer's
Equipment Or Operations) and is required for purposes of determining
potential load that the Company may be required to serve.
Screen 4: If the Generating Facility has the potential to operate in parallel with the
Distribution System, is the design of the Generating Facility sufficient to
ensure the Generating Facility will not, in fact, operate in parallel with the
Distribution System?
If Yes, the Generating Facility qualifies for interconnection subject to the following
conditions:
1. Reverse Power Protection: To ensure power is never exported to the
Distribution System, the Owner shall install and maintain, at Owner's
expense, reverse power protection in the form of either: {1) Internal Transfer
Relay included within a inverter device which is UL certified to prevent
reverse power flow; or {2) an external reverse power relay.
2. Bi-Directional Advanced Meter: The Company shall install, at Company's
expense, a bi-directional advanced meter.
3. The equipment set forth above shall be included by the Customer in the
Facility Equipment List.
4. Company shall have the right to disconnect a Generating Facility without
prior notice to the Customer pursuant to Rule 14H, Section 4.b, in the event
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the Company determines that the Generating Facility is operating in parallel
with the Distribution and Customer shall pay for any and all costs incurred by
the Company in enforcing this right
If No, continue to Screen 5.
Significance: If it can be assured that the Generating Facility is designed not to operate in
parallel with the Company's Distribution System, then a Generating Facility will
be allowed to interconnect subject to the installation of the equipment set forth in
Screen 4. Such equipment is intended to monitor and prevent a reverse power
condition in which power flows from the Generating Facility to the Distribution
System. Capacity of Generating Facilities that are determined by the Company in
this Screen 4 not to operate in parallel with the Distribution System shall not be
included in the calculation of aggregate Generating Facility Capacity in this Rule
14H."
Screen 5: Is the Point of Interconnection to a Network System?
If Yes, perfomi Supplemental Review.
If No, continue to Screen 6.
Significance: Special considerations must be given to Generating Facilities proposed to
be installed on a Network System because of the design and operational
aspects of network protectors. There are no such considerations for radial
Distribution Systems.
Screen 6 If exporting power across the Point of Interconnection, can the power export cause a
reversal of power flow at any voltage regulation device that is not bi-directional?
If Yes, perform Supplemental Review.
If No, continue to Screen 7.
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Significance: If it can be assured that the Generating Facility will not export power, or if
exported power will not cause a reversal of power flow at a voltage
regulation device that is not designed to handle reverse power flow, the
Company's Distribution System does not need to be studied for
load-carrying capability or Generating Facility power flow effects on the
Company's voltage regulators.

Screen 7: Is the aggregate Generating Facility capacity on the Line Section less than or equal to
15% of Line Section peak load?
If Yes, continue to Screen 8.
If No, perform Supplemental Review to determine cumulative impact on Line
Section.
Significance:

1) Low penetration of Generating Facility installations will have a
minimal impact on the operation and load restoration efforts of the
Company's Distribution System.
2) The operating requirements for a high penetration of Generating
Facilities may be different since the impact on the Company's Distribution
System will no longer be minimal, therefore requiring additional study or
controls.

Screen 8: Is the voltage flicker and/or drops associated with the Generating Facility within
IEEE 519 or IEEE 1453 limits?
If Yes, continue to Screen 9.
If No, perfomi Supplemental Review.
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Significance:

1) This screen addresses potential voltage fluctuation problems for
Generating Facilities that start by motoring.
2) When starting. Generating Facilities should have minimal impact on
the service voltage to other Customers.
3) This screen addresses voltage flicker at the Point of Interconnection
caused by the Generating Facility. Passing this screen does not relieve the
Customer from ensuring that its Generating Facility complies with the
flicker requirements of Rule 14H.

Screen 9: Is the gross rating of the Generating Facility 10 kW or less?
If Yes, the Generating Facility qualifies for Simplified Interconnection. Skip
remaining screens.
If No, continue to Screen 10.
Significance: The Generating Facility will have a minimal impact on fault current levels
and any potential line over-voltages from loss of the Company's
Distribution System neutral grounding.
Screen 10: Is the Generating Facility inverter-based and 250 kW or less and does it meet IEEE
1547 andUL 1741 standards?
If Yes, continue to Screen 12.
If No, continue to Screen 11.
Significance:

Inverter-based generating facilities less than 250 kW interconnecting through inverters
that meet UL 1741, or latest version (the Standard for Inverters, Converters, Controllers
and Interconnection System Equipment for use with Distributed Energy Resources) and
IEEE 1547, or latest version (the IEEE Standard for Interconnecting Distribution
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Resources with Electric Power Systems) have minimal impact to the short circuit
currents. Self excited synchronous generators present more interconnection issues.

Screen 11: Is the Short Circuit Current Contribution Ratio within acceptable limits?
If Yes, continue to Screen 12.
If No, perfomi Supplemental Review.
The Short Circuit Current Contribution Ratio consists of two criteria; both of which
must be met when applicable:
1) When measured at primary side {high side) of a Dedicated Distribution
Transformer serving a Generating Facility, the sum of the short circuit
contribution ratios of all generating facilities connected to the Company's
Distribution System circuit that serves the Generating Facility must be less
than or equal to 0.1 {10%), and
2) When measured at the secondary side {low side) of a shared distribution
transformer, the short circuit contribution of the proposed Generating Facility
must be less than or equal to 2.5% of the interrupting rating of the Customer's
service equipment.

Significance: If the Generating Facility passes this screen it can be expected that it will
have no significant impact on the Company's Distribution System's short
circuit duty, fault detection sensitivity, relay coordination or fuse-saving
schemes.

Note: The ampere rating of the Customer's service equipment to be used in this
evaluation will be that rating for which the customer's utility service was originally
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sized or for which an upgrade has been approved. It is not the intent of this provision
to allow increased export simply by increasing the size of the customer's service
panel, without separate approval for the resize.

Screen 12: Is the Line Configuration Screen {see below) acceptable for Simplified
Interconnection?
If Yes, the Generating Facility qualifies for Simplified Interconnection.
If No, perfomi Supplemental Review.
Line Configuration Screen: Identify primary distribution line configuration that will
serve the Generating Facility. Based on the type of interconnection to be used for the
Generating Facility, determine from the table below if the proposed Generating
Facility passes the screen.

Primary Distribution Line
Type Configuration

Table I
Type of Interconnection to be Made to Primary
Distribution Line

Three-phase, three wire

Any type

Pass Screen

Three-phase, four wire

Single-phase, line-to-neutral

Pass Screen

All others

To pass, aggregate Generating
Facility nameplate rating must
be less than or equal to 10% of
Line Section peak load

Three-phase, four wire
(For any line that has such
a section OR mixed three
wire and four wire)

Results/Criteria

Significance: If the primary distribution line serving the Generating Facility is of a
"three-wire" configuration, or if the Generating Facility's distribution
transformer is single-phase and connected in a line-to-neutral
configuration, then there is no concern about overvoltages to the
Company's or other Customer's equipment caused by loss of system
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neutral grounding during the operating time of the non-islanding
protective function.
c. Within fifteen {15) business days of the date the Customer's Interconnection Application
is deemed complete, the Company will complete the Initial Technical Review. The
Company, for good cause, may modify the time limits to conduct the Initial Technical
Review and shall inform the Customer in writing of the need to modify the applicable
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time limits. The modified time limit shall be mutually agreed upon in writing between
the Company and the Customer,
d. The Initial Technical Review will result in the Company providing either: {a) if all of the
Initial Technical Review Screens are passed, the Generating Facility qualifies for
Simplified Interconnection, and an executable interconnection agreement for the
Customer's signature; or, {b) if one or more screens are not passed, notification that
Supplemental Review will be required and the results, in writing, of all Initial Technical
Review screenings.

3.

Supplemental Review
a. If a Generating Facility has failed to meet one or more of the Initial Technical Review
screens for Simplified Interconnection as proposed, the Company will notify the
Customer and perfomi a Supplemental Review as described in this section. The intent of
the Supplemental Review is to provide a slightly more detailed review of only the
conditions that cause the Generating Facility to fail the Initial Technical Review.
b. If Supplemental Review is required, the Customer shall notify the Company, in writing,
to proceed with the Supplemental Review, or the Customer shall agree to withdraw the
Interconnection Application. If the Customer does not notify the Company within fifteen
{15) business days, the Interconnection Application shall be deemed to be withdrawn.
c. The Supplemental Review shall be completed, absent any extraordinary circumstances,
within twenty {20) business days of receipt of the Customer's approval, in writing, to
proceed with the Supplemental Review. The Company, for good cause, without
HAWAII ELECTRIC LIGHT COMPANY, INC.
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extraordinary circumstances, may modify the time limits to conduct the Supplemental
Review and shall inform the Customer in writing of the need to modify the applicable
time limits. The modified time limit shall be mutually agreed upon in writing between
the Company and the Customer,
d. The Supplemental Review will result in the Company providing either: {a) Simplified
Interconnection, {b) interconnection requirements beyond those for a Simplified
Interconnection, and a non-binding, good faith estimate of the Company's portion of the
costs to perfomi the interconnection requirements identified by the Supplemental
Review, or {c) a determination that an IRS is required, and a good faith cost estimate and
schedule for the completion of the IRS including an identification of the specific analysis
and/or reviews that will be performed as part of the IRS. An IRS shall not be required for
UL 1741 inverter systems when {1) in the event that Supplemental Review is triggered by
Screen 7 above, the aggregate generating capacity per Line Section is below 50% of the
Line Section minimum kW load during the period when the proposed generation is
available (including noon on Sunday for solar photovoltaic systems); and (2) in the event
that Supplemental Review is triggered by Screen 12 above, a feasible solution from a preidentified list of solutions maintained by the Company has been identified and agreed
upon between the Company and the Customer. The exclusions from the IRS process,
when conditions {1) or (2) above are met, shall not exclude review under the other Initial
Technical Review screens, and shall not apply if there are exceptional circumstances,
such as impacts to reliability and/or safety that cannot feasibly be addressed without an
IRS.
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e. If the Supplemental Review results in interconnection requirements beyond those for a
Simplified Interconnection, the Customer must also complete a Facility Equipment List,
which will identify equipment, space and/or data at the Generating Facility location to be
provided by the Customer for use in conjunction with the Company's Interconnection
Facilities. The Facility Equipment List will be included as Exhibit B to any
interconnection agreement entered between the Company and the Customer. If
requested, the Company will provide assistance to the Customer to complete the Facility
Equipment List.

4.

Interconnection Requirements Study ("IRS")

If the Supplemental Review process fails to determine interconnection requirements, then an IRS
shall be performed as follows:
a. If an IRS is necessary, the Company will provide the Customer with a good faith cost
estimate and schedule for the completion of the IRS including an identification of the
specific analysis and/or reviews that will be performed as part of the IRS. A cost estimate
and schedule for the analyses will be provided to the Customer before the overall study is
started. This generally would be done when the Company responds to the Customer with
the findings of the Supplemental Review.
b. If an IRS is required, the Customer shall agree to pay the cost estimate for the IRS
provided by the Company, or the Customer shall withdraw its Interconnection
Application. If the Customer does not agree to perfomi an IRS or agree to pay the cost
estimate for the IRS within fifteen (15) business days, the Interconnection Application
HAWAII ELECTRIC LIGHT COMPANY, INC.
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shall be deemed to be withdrawn. Customers with existing Generating Facilities already
operating in parallel with the Company's system on March 21, 2003, will not be charged
for any IRS.
c. The scope and cost of the IRS will depend on the complexity of the Company's
Distribution System to which the Generating Facility is requesting to interconnect, which
must be modeled, and the degree to which the Generating Facility will affect the
Company's system. Examples of the analyses and/or reviews that fall within an IRS
include: (1) Feeder Load Flow; (2) Dynamic Stability Analysis; (3) Transient
Overvoltage; and (4) Short Circuit and Relay Coordination.
d. The Company may perfomi the analyses included in the IRS. The Company may also
contract the analyses or parts of the analyses to an outside consultant specializing in such
analyses for complex situations, or in situations where the Company does not have
available resources to conduct the analyses in a time frame mutually agreeable to both the
Company and the Customer.
e. The Company shall complete or have a consultant complete the IRS within one hundred
fifty (150) calendar days of the Customer's payment of the IRS. The Company, for good
cause, without extraordinary circumstances, may modify the time limits to conduct the
IRS and shall inform the Customer in writing of the need to modify the applicable time
limit. The modified time limit shall be mutually agreed upon in writing between the
Company and the Customer. The Company, shall provide a written letter to the
Customer to explain all delays in completing the IRS beyond the completion schedule of
one hundred fifty {150) calendar days.
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f.

The Customer and Company may agree (to be documented in writing) to have the IRS
performed by a qualified third-party consultant, or by a qualified employee, contractor, or
agent of the Customer at the Customer's sole cost so long as the employee, consultant,
contractor, or agent meets the following qualifications: (1) experience and familiarity
with electric utility system modeling, feeder load flow analyses, dynamic stability
analyses, transient overvoltage analyses, and short circuit and relay coordination; (2)
knowledge of electric utility system operation, transmission and distribution system
planning and protection, and distributed generation interconnection issues; and (3)
knowledge of the unique characteristics and needs of small, non-interconnected island
electric grids and the unique challenges and operational requirements of such systems. In
addition, the scope of work of the third-party consultant's study shall be mutually
agreeable to both the Company and the Customer. Elements of the study scope of work
may include items such as: (1) Feeder Load Flow; (2) Dynamic Stability Analysis; (3)
Transient Overvoltage; and (4) Short Circuit and Relay Coordination. All study
recommendations by the Customer's consultant shall be reviewed and approved by the
Company.

g. The Company may consolidate more than one Generating Facility in an IRS if the
Generating Facilities are on the same Distribution System feeder that is the subject of the
IRS, provided that the Customers consent to consolidation and the sharing of technical
infomiation between them. Parties to a consolidated IRS shall pay study and upgrade
costs on a pro rata basis as agreed by the parties that desire to share the costs for the IRS.
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The cost may be prorated based upon the expected annual electricity output of the
respective facilities or the capacity of the Generating Facility.
h. The IRS may identify the need for Company Interconnection Facilities required to
facilitate interconnection of the Generating Facility. The Customer will be responsible
for the cost of any Company Interconnection Facilities associated with the
interconnection of its Generating Facility. An identification of the Company
Interconnection Facilities and an estimated cost of the Company Interconnection
Facilities shall be listed in Exhibit C (Interconnection Facilities Owned by the Company)
to the interconnection agreement entered between the Company and the Customer. The
Customer will be responsible for the cost of any Company Interconnection Facilities
associated with the interconnection of its Generating Facility.
i.

If the Company determines that there are benefits to the utility system due to the
Company Interconnection Facilities, a credit reflecting these benefits shall be provided to
the Customer, subject to Commission approval. For example, if there is a planned
Distribution System addition that may be deferred or displaced due to the addition of the
Company Interconnection Facilities associated with interconnection of a Generating
Facility, the dollar value of the deferral or displacement would be determined and
proposed to be credited to the Customer (subject to Hawaii Public Utility Commission's
approval) as a line item in Exhibit C to the interconnection agreement (Interconnection
Facilities Owned by the Company), Section 2 (Customer Payment to Company for
Company Interconnection Facilities, Review of Facility, and Review of Verification
Testing). The calculation of the benefits to the utility system will be examined on a caseHAWAII ELECTRIC LIGHT COMPANY, INC.
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by-case basis taking into account what Distribution System addition{s) would have been
deferred or displaced by the Company Interconnection Facilities that resulted from the
interconnection of a Generation Facility. The Company would then calculate a dollar
value of the deferral or displacement, and propose to credit the Customer for that deferral
or displacement value. The Company shall file a letter providing the Commission with
sufficient information to document the proposed credit to be provided to the Customer for
said deferral or displacement value. The proposed deferral or displacement value would
not be credited to the Customer until the Commission approves such credit.

5.

Insurance Coverage
a. In accordance with Commission Decision and Order No. 22248, Docket No. 03-0371, the
Company will not impose a standardized insurance requirement for distributed generation
projects. However, the Customer is obligated to carry adequate insurance in forms and
amounts that are commercially reasonable for each particular situation. The Customer
bears responsibility for determining its insurance requirements. Prior to execution of the
standard interconnection agreement, the Customer shall disclose if it will be self-insured
(and if so its means and capability to self insure) or if it will obtain an insurance policy
(and if so in what forms and amounts). The Customer shall provide evidence of such
insurance, including insurer's acknowledgement that coverage applies with respect to the
standard interconnection agreement, by providing certificates of insurance to the
Company prior to any parallel interconnection, or, if insurance is being modified, within
30 days of any change.
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b. As general guidance, the Company recommends consideration of a commercial general
liability policy, covering bodily injury and property damage. The Company also
recommends that coverage amounts be considered relative to the nameplate rating of the
generator, with higher amounts of coverage for larger generators. Additionally, the
Company recommends consideration of the following insurance provisions: (1) naming
the Company, its directors, officers, agents, and employees as additional insureds; (2)
inclusion of contractual liability coverage for written contracts and agreements including
the standard interconnection agreement; (3) inclusion of provisions stating that the
insurance will respond to claims or suits by additional insureds against the Customer or
any other insured thereunder; and (4) inclusion of provisions that the insurance is primary
with respect to the Customer and the Company. The adequacy of the coverage afforded
by the insurance should be reviewed by the Customer from time to time, and if it appears
in such review that risk exposures require an increase in the coverages and/or limits of
this insurance, the Customer should make such increase to that extent.

6.

Resolution of Disputes
a. If there is a dispute between the Customer and the Company as to whether an IRS is
required, or as to the scope and cost of the study, then the Company generally would use
the following procedures: (1) the Company's Contact Pei^on would inform the Customer
of the reasons for and scope of the study required; (2) if the Customer disagrees with the
conclusion, then the Customer would meet with representatives from the Company to
discuss the matter; (3) if the Customer continues to disagree with the conclusion, then the
HAWAII ELECTRIC LIGHT COMPANY, INC.
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Customer would write to the Company's Contact Person explaining the position of the
Customer, and the Company's Contact Person would respond in writing within fifteen
(15) business days (so that any dispute is reduced to writing); (4) if the parties continue
to have a dispute, then authorized representatives from the Company and Customer
(having full authority to settle the dispute) would meet in Hawaii (or by telephone
conference) with the meeting to be scheduled within fifteen (15) business days of a
written request and attempt in good faith to resolve the dispute; and (5) if the parties
continue to have a dispute, then the parties may engage in a form of alternative dispute
resolution agreeable to both parties, or a party may request that the Commission resolve
the matter by filing a written request with the Commission attaching the relevant
infomiation and correspondence, and serving the request on the other party and the
Division of Consumer Advocacy of the Department of Commerce and Consumer Affairs
of the State of Hawaii,
b. If there is a dispute as to the need for interconnection equipment, protective devices or
control systems, then the Company generally would use the following procedures: (1) the
Company's Contact Person would inform the Customer of the reasons for the
interconnection equipment/protective devices/control systems; (2) if the Customer
disagrees with the conclusion, then the Customer would meet with representatives from
the Company to discuss the matter; (3) additional analyses may be conducted by the
Company at the request of a Customer that questions the need for particular

The Company, for good cause, may modify the time limit. If the Company modifies the time limit, it shall notify
the Customer in writing of the modification and tlie cause for the modification.
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interconnection equipment/protective devices/control systems if the Customer pays for
the analyses; (4) if the Customer continues to disagree with the conclusion, then the
Customer would write to the Company's Contact Person explaining the position of the
Customer, and the Company's Contact Person would respond in writing within fifteen
(15) business days (so that any dispute is reduced to writing); (5) if the parties continue
to have a dispute, then authorized representatives from the Company and Customer
(having full authority to settle the dispute), would meet in Hawaii (or by telephone
conference) with the meeting to be scheduled within fifteen (15) business days of a
written request and attempt in good faith to resolve the dispute; and (6) if the parties
continue to have a dispute, then the parties may engage in a form of alternative dispute
resolution agreeable to both parties, or a party may request that the Commission resolve
the matter by filing a written request with the Commission attaching the relevant
infomiation and correspondence, and serving the request on the other party and the
Division of Consumer Advocacy of the Department of Commerce and Consumer Affairs
of the State of Hawaii.

c. Customers are not required to exhaust the Company's dispute resolution procedures set
forth above before proceeding under provisions applicable to informal or formal
complaints or other provisions contained under the Rules of Practice and Procedure
before the Public Utilities Commission, currently codified in Title 6, Chapter 61,

2

The Company, for good cause, may modify the time limit. If the Company modifies the time limit, it shall notify
the Customer in writing of tlie modification and the cause for tlie modification.
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Subchapter 5 of the Hawaii Administrative Rules, or any other applicable statutes, orders,
rules, or regulations. If any such proceeding is initiated, the Customer shall notify the
Company's Contact Person in writing that it does not desire to continue the Company's
dispute resolution procedures.
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RULE No. 14 (Continued)
Service Connections and Facilities on Customer's Premises
H.

INTERCONNECTION OF DISTRIBUTED GENERATING FACILITIES
INTENDED TO OPERATE IN PARALLEL WITH THE COMPANY'S
ELECTRICAL SYSTEM OR THAT HAVE THE POTENTIAL TO OPERATE IN
PARALLEL WITH THE COMPANY'S DISTRIBUTION SYSTEM

1.

2.

Interconnection Standards
a.

Distributed Generating Facilities intended to
operate in parallel with the Company's Distribution
System or that have the potential to operate in
parallel with the Company's Distribution System
shall satisfy the Company's Interconnection
Standards.

b.

The Company's Interconnection Standards are
included as Appendix I to Rule 14.

Definitions

For purposes of this Rule 14H, the following definitions
shall apply:
a.
"Distributed Generation Facility": A Generating
Facility located on a Customer's premises that is
interconnected with the Distribution System.
b.
"Distribution System": All electrical wires,
equipment, and other facilities at the distribution
voltage levels (such as 25kV-HECO only, 12kV, 4kV or
2.4kV) owned or provided by the utility, through which
the utility provides electrical service to its customers
c.
"Generating Facility": Customer or utility-owned
electrical power generation that is interconnected to
the utility.

MAUI ELECTRIC COMPANY, LIMITED

Transmittal Letter Dated June 2, 2014.

ATTACHMENT 1
PAGE 136 OF 195
Superseding Revised Sheet No. 36A-2
Effective May 27, 2010

REVISED SHEET NO. 36A-2
Effective

d.
"Interconnect" or "interconnected" or
"interconnection": The physical connection of any
Distributed Generating Facility to the Distribution
System, including the facilities required to provide the
electric distribution service to a Customer, using
electrical wires, switches, and related equipment
located on either side of the point of common coupling
as appropriate to their purpose and design to allow the
physical connection of a Distributed Generating Facility
to the Distribution System.

e.
"Parallel operation": The operation of a
Distributed Generating Facility, while interconnected,
such that customer load can be fed by the Distributed
Generating Facility and Distribution System
simultaneously.
f.
"Potential to operate in parallel": A Distributed
Generating Facility has the potential to operate in
parallel with the Distribution System when such
Distributed Generating Facility is interconnected and
has the capability (whether by design or otherwise) of
operating in parallel with the Distribution System.

3.

Interconnection Agreement
Customers, on whose premises Distributed Generating
Facilities that are intended to operate in
parallel, or have the potential to operate in
parallel, with the Company's Distribution System
are located, shall complete and execute a Standard
Interconnection Agreement with the Company provided
in Appendix II or Appendix II-A, or an Application
for Non-Export Distributed Generation Facilities
{Non-Parallel Operation) provided in Appendix II-B
of this Rule, prior to operating the Distributed
Generating Facilities in parallel with the
Company's Distribution System, or within one
hundred fifty (150) days after the effective date
of this Rule if the distributed generating
facilities are already operating in parallel with
the Company's system as of such date, provided that
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following the expiration of such one hundred fifty
(150) days period. Customers shall have thirty (30)
days to file a request for an extension of such one
hundred fifty (150) days period with the Commission
for good cause shown. The Company shall not deem
the Customer to be in violation of Rule 14H while
the Customer's request for extension of time to
complete and execute the Standard Interconnection
Agreement is under consideration by the Commission.
Nothing in this provision shall affect the
Company's right to refuse or discontinue service as
provided in Rules 7.A.1 and 2.
b.

Distributed Generating Facilities may be
interconnected and operated in parallel with the
Company's Distribution System in accordance with
the terms and conditions of the Standard
Interconnection Agreement.

c.

The Standard Interconnection Agreement does not
apply when (1) the Customer enters into a power
purchase agreement for the sale to the Company of
electric energy generated by the distributed
generating facility, or (2) the Customer enters
into a standard agreement providing for net energy
metering pursuant to Rule No. 18. A customer that
has an executed interconnection agreement with the
Company as of the effective date of this rule shall
not be required to enter into the Standard
Interconnection Agreement until such time as the
existing interconnection agreement is terminated.

d.

Customers with Distributed Generating Facilities
that are eligible for net energy metering pursuant
to Chapter 269 of the Hawaii Revised Statutes,
shall follow the rules and requirements set forth
in Rule No. 18 for Net Energy Metering and this
Rule No. 14H, as applicable.

e.

Distributed Generating Facilities that incorporate
the use of an energy storage device, e.g. battery
storage, shall obtain an interconnection review by
the Company pursuant to this Rule 14H and satisfy
the Company's Interconnection Standards to the
extent that such distributed generating facilities
operate in parallel or have the potential to
operate in parallel with the Company's Distribution
System.
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Interconnection Process

a.

Customer requests to: (1) interconnect and operate
Distributed Generating Facilities in parallel with
the Company's Distribution System under the
Standard Interconnection Agreement provided in
Appendix II or Appendix II-A of this Rule or (2)
interconnect and operate Distributed Generation
Facilities that are not intended to operate in
parallel but have the potential to operate in
parallel with the Company's Distribution System
under the Application For Non-Export Distributed
Generation Facilities (Non-Parallel Operation)
provided in Appendix II-B, will be processed in
accordance with the procedures in the
Interconnection Process Overview, which is included
in Appendix III of this Rule.

b.

The Interconnection Process Overview addresses the
steps in the interconnection process, the technical
review process, the need for additional study, and
the resolution of disputes.

c.

Distributed Generating Facilities that are
interconnected but have no potential to operate in
parallel with the Company's Distribution System,
are not subject to the interconnection review
process under this Rule 14H except that Customer
shall register such Distributed Generation
Facilities by completing and submitting an
Application for Non-Export Distributed Generation
Facilities {Non-Parallel Operation) provided in
Appendix II-B to this Rule 14H. Such registration
shall satisfy the Customer's notice requirements
set forth in Tariff Rule 3B (Change In Customer's
Equipment Or Operations) and is required for
purposes of determining potential load that the
Company may be required to serve.

d.

Distributed Generating Facilities that are not
interconnected with the Company's Distribution
System are not subject to the interconnection
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review process under this Rule 14H and are not
required to be registered with the Company.
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APPENDIX I
D i s t r i b u t e d Generating Facility I n t e r c o n n e c t i o n Standards
Technical Requirements
The following interconnection standards are intended to provide general technical
guidelines and procedures to facilitate the interconnection and parallel operation of
distributed generating facilities with Maui Electric Company, Limited's (MECO,
Company or utility) electrical distribution system. If there is a conflict between the
technical specifications set forth in this Appendix I with any technical specifications set
forth elsewhere in MECO's Distributed Generating Facility Interconnection tariff, the
specifications of this Appendix I shall prevail. The specific characteristics or needs of
each distributed generating facility may reduce or increase its interconnection
requirements. The degree of technical review required for a request for interconnection,
and the extent to which an Interconnection Requirements Study (IRS) will be needed,
will depend on factors such as the size of the generating facility, the type of technology
and the point on the utility's system at which the generating facility will be
interconnected. (See Interconnection Process Overview, Appendix III.) These technical
interconnection requirements have been established to maintain safety, reliability, and
power quality standards for all utility customers and personnel under the objectives
described below:
Objectives of Good Interconnection Practice
•
•
•
•
•
•
•
•

Safety - To protect the safety of utility personnel, utility customers, and the
public.
Reliability - To maintain the reliability of the utility system for all utility
customers.
Power Quality - To provide for acceptable power quality^ and voltage regulation
on the utility system and for all utility customers.
Restoration - To facilitate restoration of power on the utility system.
Protect Utility and Customer Equipment - To protect utility and customer
equipment during steady state and faulted system operating conditions.
Protect Generating Facilities - To protect generating facilities from operation of
utility protective and voltage regulation equipment.
Utility System Overcurrent Devices - To maintain proper operation of the utility
system's overcurrent protection equipment.
Utility S y s t e m O p e r a t i n g E f f i c i e n c y - To ensure operation at appropriate
power factors and minimize system losses.

^ "Acceptable" power quality is power delivered to customers that does not impair operation of the
customers' equipment or cause visible light flickering due to voltage fluctuations under normal operating
conditions. One element of power quality is voltage flicker, which is a function of the magnitude of
voltage fluctuation and the frequency at which the fluctuation occurs. Voltage flicker is described in
Section 4.n. of this Appendix I.
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Consistencv with IEEE Standards
These technical interconnection standards are based on the requirements of lEEE^
1547-2003 Standard for Interconnecting Distributed Resources with Electric Power
Systems. MECO intends to maintain consistency between its requirements for
interconnection of distributed generating facilities and IEEE interconnection standards to
the extent feasible, considering the specific design and operating requirements of
MECO's electric power system.^ Except as otherwise provided herein, MECO will
evaluate all future revisions to IEEE standards directly related to interconnection of
distributed generating facilities, if any, and update its Distributed Generating Facility
Interconnection Standards Technical Requirements accordingly. If, as a result of
reviewing such revised or new IEEE standards MECO determines that an update to its
Rule 14H is required, MECO shall file a request with the Commission to modify its
interconnection tariff. If, as a result of reviewing such revised or new IEEE standards
MECO determines that an update to its Rule 14H is not required, MECO will provide a
written explanation of its determination in its Rule 14H annual report to the Commission.
MECO will also provide a written explanation of its determinations concerning IEEE
distributed generation interconnection standards to interested parties upon request, or
will make such information available on a publicly accessible website.
Customers are encouraged to review and discuss these technical interconnection
standards with the utility before proceeding with their design and procurement of
distributed generating facility equipment.

^ IEEE- Institute of Electrical and Electronic Engineers.
^ IEEE 1547-2003 does not address planning, designing, operating, or maintaining the area electric power
system (IEEE 1547-2003, Section 1.3).

MAUI ELECTRIC COMPANY, LIMITED
PUC D&O No. 24159 Dated April li i, 2008, Docket No. 2006-0497
Transmittal Letter Dated May 8, 2008.

ATTACHMENT 1
PAGE 142 OF 195
Superseding REVISED SHEET No. 36B-3
Effective April 18, 2008

REVISED SHEET NO. 36B-3
Effective December 3, 2011

Table o f C o n t e n t s
1. Definitions

5

2. General Interconnection Guidelines
a. Compliance with Laws and Codes
b. Notification for Additional Technical Study
c. Export of Power
d. Utility Feeder Penetration
e. Short Circuit Contribution Ratio (SCCR)
f. Network Interconnection

9
9
9
9
10
10
10

3. Design Requirements
a. Integration with Utility Grounding and Ground System Protection
b. Transformer Winding Configuration
c. Isolation Device
d. Interrupting Device
e. Dedicated Transformer
f. Supervisory Control
g. Surge Capability
h. Equipment Testing

11
11
11
11
12
12
12
13
13

4. Operating Requirements
a. Disconnection of Generating Facility for Utility Reasons
b. Personnel and System Safety
c. Synchronization
d. Voltage Regulation
e. Unintended Islanding
f. Disconnect for Faults
g. Voltage Disturbances
h. Frequency Disturbances
i. Inadvertent Energization, Operation During Utility System Outage
j . Required Delay on Reconnection
k. Loss of Protection
I. Reclosing Coordination.....
m. Power Factor
n. Voltage Flicker
o. Harmonics
p. Direct Current Injection
q. Protection from Electromagnetic Interference
r. Disconnection of Customer Generating Facilities

14
14
15
16
16
16
.........16
16
17
.....17
18
18
19
19
19
19
19
19
19

5. Technology Specific Requirements
a. Three-Phase Synchronous Generators
b. Induction Generators
c. Inverter Systems

20
20
20
21

6. Protection, Synchronizing, and Control Requirements

21

MAUI ELECTRIC COMPANY, LIMITED
Decision and Order Dated November 29, 2011, Docket No. 2010-0015
Transmittal Letter Dated December 2, 2011.

ATTACHMENT 1
PAGE 143 OF 195
Superseding REVISED SHEET No. 36B-4
Effective May 27, 2010

REVISED SHEET NO. 36B-4
Effective December 3, 2011

a. Protection Requirements
b. Suitable Equipment
c. Review of Design Drawings

21
21
21

Exhibit A - Typical Equipment & Protective Device Requirements for Large Synchronous,
Induction, and inverter Generators
23

MAUI ELECTRIC COMPANY, LIMITED
Decision and Order Dated November 29, 2011, Docket No. 2010-0015
Transmittal Letter Dated December 2, 2011.

ATTACHMENT 1
PAGE 144 OF 195
Superseding REVISED SHEET No. 36B-5
Effective December 3, 2011

REVISED SHEET NO. 36B-5
Effective

1. Definitions
a. Active Anti-lslanding Scheme: A control scheme installed with the generating
facility that prevents the formation of an unintended island by accelerating the
drift in voltage and/or frequency to the respective trip points when the utility is not
connected.
b. Clearing Time: The time between the abnormal voltage being applied and the
generating facility ceasing to energize the utility distribution system.
c. Customer insurance coverage: Consistent with Appendix III, Section 5, the
Customer shall maintain insurance coverage or be self insured against risks
arising under the interconnection agreement. Proof of Customer Insurance
Coverage will be included as Exhibit D to an interconnection agreement entered
between the Company and the Customer.
d. Dedicated Transformer: A transformer that provides electrical service to a single
customer.
e. Distributed Generation Facilitv: A Generating Facility situated on a Customer's
Premises that is interconnected with the Distribution System.
f.

Distribution System: All electrical wires, equipment, and other facilities at the
distribution voltage levels (such as 25kV-HECO only, 12kV, 4kV, or 2.4kV)
owned or provided by the utility, through which the utility provides electrical
service to its customers

g. Direct Transfer Trip: Automatic remote trip of a generating facility's circuit
breaker or interrupting device by means of a communication channel that is
acceptable to the utility."^
h. Facilitv Equipment List: Identifies equipment, space, and/or data at the
Generating Facility location to be provided by the Customer for use in
conjunction with the Company's Interconnection Facilities. The Facility
Equipment List will be included as Exhibit B to any interconnection agreement
entered between the Company and the Customer.

'^ Acceptance of the communications channel depends upon the speed of the operation, availability (up
time), reliability, security, and type of electrical interface equipment used. The criteria for selecting the
type of acceptable communications are the levels of guaranteed priority for restoration response,
maintenance, and system upgrades in order to maximize availability, reliability, and security. Other
technical communications channel requirements are determined by the manufacturers of the electrical
interface equipment used.
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i.

Generating Facilitv: Customer or utility-owned electrical power generation that is
interconnected to the utility.

j.

Induction Generator: A rotating machine generator that converts mechanical
power to electrical power, in which the rotor current creating the magnetic field is
supplied by an external AC source, usually the electric utility system.

k. Initial Technical Review: Pursuant to Appendix III, Section 2, the review by the
Company following receipt of an Interconnection Application to determine the
following: a) if the Generating Facility qualifies for Simplified Interconnection; or
b) if the Generating Facility can be made to qualify for interconnection with a
Supplemental Review determining additional requirements, if any.
I.

Interconnect or Interconnected or Interconnection: The physical connection of
any Distributed Generating Facility to the Distribution System, including the
facilities required to provide the electric distribution service to a Customer, using
electrical wires, switches, and related equipment located on either side of the
point of common coupling as appropriate to their purpose and design to allow the
physical connection of an Distributed Generating Facility to the Distribution
System.

m. Interconnection Application: Completion of one of the three (3) applicable
Commission-approved forms in Exhibit A of Appendix II or II-A, or Appendix II-B,
submitted to the Company for interconnection of a Generating Facility.
n. Interconnection Facilities: The electrical wires, switches and related equipment
that are required in addition to the facilities required to provide electric distribution
service to a Customer to allow interconnection. Interconnection Facilities may be
located on either side of the Point of Interconnection as appropriate to their
purpose and design. Interconnection Facilities may be integral to a Generating
Facility or provided separately.
o. Interconnection Requirements Study (or "IRS"): Pursuantto Appendix III,
Section 4, a study to establish the requirements for interconnection of a
Generating Facility with the Company's Distribution System.
p. Inverter System: A machine, device, or system that changes direct-current
power to alternating-current power.
q. Line Section: The portion of the Company's Distribution System connected to a
Customer bounded by automatic sectionalizing devices, or the end of a
distribution line. Where a radial distribution circuit does not have automatic
sectionalizing devices, the whole circuit is considered one line section. A fuse
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must be manually replaced and is therefore not considered an automatic
sectionalizing device.
r.

Network System: An electrical system in which two or more utility feeder sources
are electrically tied together on the primary or secondary voltage level to form
one power source for one or more customers. The network system is designed
to provide higher reliability for customers connected to it.

s. Parallel Operation: The operation of a Distributed Generating Facility, while
interconnected, such that customer load can be fed by the Distributed Generating
Facility and Distribution System simultaneously.
t.

Point of Interconnection: The point at which the utility and the customer interface
occurs.

u. Potential to operate in parallel: A Distributed Generating Facility has the
potential to operate in parallel with the Distribution System when such Distributed
Generating Facility is interconnected and has the capability (whether by design
or otherwise) of operating in parallel with the Distribution System.
v. Short Circuit Contribution Ratio (SCCR): The SCCR evaluates the short circuit
current contribution of the Generating Facility in two ways. First the SCCR looks
at the ratio of the Generating Facility short circuit contribution to the short circuit
contribution of the utility system for a three-phase fault at the high voltage side of
the customer or utility transformer connecting the generating facility to the utility
(aggregate SCCR must be less than or equal to 10%). Second, it compares the
Generating Facility short circuit current to the interrupt rating of the customer's
service panel to ensure that the customer's equipment will not be overloaded.
w. Simplified Interconnection: Interconnection conforming to the Initial Technical
Review requirements of Appendix 111, Section 2 and 3.
X. Subtransmission System: All electrical wires, equipment, and other facilities at
the subtransmission voltage levels (such as 46kV, 35kV, or 23kV) owned or
provided by the utility, through which the utility provides electrical service to its
customers.
y. Supervisory Control: Remote monitoring and/or control of a generating facility's
power output and interrupting device status by means of a communication
channel (see footnote number 2) that is acceptable to the utility.
z. Supplemental Review: Pursuant to Appendix III, Section 3, a process wherein
the Company further reviews an Interconnection Application that fails one or
more of the Initial Technical Review screens. The intent of the Supplemental
MAUI ELECTRIC COMPANY, LIMITED

Transmittal Letter Dated June 2, 2014.

ATTACHMENT 1
PAGE 147 OF 195
Superseding REVISED SHEET No. 36B-8
Effective December 3, 2011

REVISED SHEET NO. 36B-i
Effective

Review is to provide a slightly more detailed review of only the conditions that
cause the Generating Facility generator to fail the Initial Technical Review. The
Supplemental Review may result in one of the following: a) approval of
interconnection; b) approval of interconnection with additional requirements; or c)
cost and schedule for an Interconnection Requirements Study.
aa. Synchronous Generator: A rotating machine generator that converts mechanical
power into electrical power, in which the rotor current creating the magnetic field
comes from a separate DC source or the generator itself.
bb. Transmission System: All electrical wires, equipment, and other facilities at the
transmission voltage levels (such as 138kV or 69kV) owned or provided by the
utility, through which the utility provides electrical service to its customers.
cc. Unintended Islanding: Islanding is a condition in which one or more generating
facilities deliver power to a utility customer or customers using a portion of the
utility's distribution system that is electrically isolated from the remainder of the
utility's distribution system. Unintended islanding may occur following an
unanticipated loss of a portion of the utility distribution system.
dd. Utility-grade Protective Eguipment: Protective equipment that meet
requirements defined by:
• ANSI/IEEE C37.90-1989 IEEE Standards for Relays and Relay Systems
Associated with Electric Power Apparatus
• IEEE C37.90.1 IEEE Standard Surge Withstand Capability (SWC) Tests for
Protective Relays and Relay Systems
• IEEE C37.90.2 IEEE Trial-Use Standard Withstand Capability of Relay
Systems to Radiated Electromagnetic Interference from Transceivers
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2. General Interconnection Guidelines
a. Compliance with Laws and Codes: The generating facility, protection,
interconnection equipment, design, and design drawings shall meet all applicable
national, state, and local laws, including construction and safety codes. The
following construction and safety codes shall be followed for the design and
construction of all distributed generating facility installations to ensure the safety
of the public, customer, and utility personnel. These codes include, but are not
limited to, the following:
• National Electric Code (NEC)
• National Electrical Safety Code (NESC)
• National Fire Protection Association (NFPA) Building Code
• Maui County Building Code
• Uniform Building Code (UBC)
• American Concrete Institute (ACl)
• American Institute of Steel Construction (AISC)
• American Association of State Highways & Transportation Officials
(AASHTO)
b. Notification for Supplemental Review: With regard to the potential need for
Supplemental Review referenced in various sections of this Appendix I, as
described in section 1 of Appendix III (Interconnection Process Overview) to Rule
14H, upon Company's determination that Supplemental Review will be required
based on the results of the Initial Technical Review, the Company shall notify the
customer in writing within fifteen (15) business days, or such other period as is
mutually agreed upon in writing between the Company and the customer,
following the Initial Technical Review or any Supplemental Review required and
the reasons for such review.
c. Export of Power: Generating facilities intending to export power to the utility that
will cause a reversal of power flow at any voltage regulation device that is not bidirectional may require Supplemental Review or an IRS that will be completed by
the Company to evaluate the impacts on equipment ratings and protective relay
settings. If an IRS is required, analyses such as a Feeder Load Flow, Dynamic
Stability Analysis, Transient Overvoltage, Short Circuit and Relay Coordination
may need to be performed in order to evaluate the impacts of the export of power
on equipment ratings and protective relay settings. Generating facilities that
export power to the utility system may change the direction of power flow on the
utility system. The magnitude of the change in power flow will be a function of
the aggregate amount of export power on a feeder, the location of the generating
facilities exporting power on a feeder, the feeder load, and the location of loads
on a feeder. The need for an IRS will depend on these factors.
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d. Utility Feeder Penetration: As the penetration of generating capacity increases
on the utility distribution feeder, there is increased risk of voltage regulation
problems, adverse interactions with the utility's protection system, and
unintended islanding. Therefore, Supplemental Review to examine the risk of
voltage regulation problems, protection malfunction from reverse power flow, and
unintended islanding may be required when the aggregate generating capacity
per distribution line section exceeds 15% of the annual peak KVA load of the line
section. If an IRS is required, analyses such as a Feeder Load Flow, Dynamic
Stability Analysis, Transient Overvoltage, Short Circuit and Relay Coordination
may need to be performed in order to evaluate the risk of voltage regulation
problems, protection malfunction from reverse power flow and unintended
islanding. The need for an IRS will be identified by the Company during
Supplemental Review.
To avoid excessive unbalanced loading on the utility distribution feeder,
interconnection of 1-phase generating facilities with a capacity greater than lOkW
shall be reviewed by the Company in its Initial Technical Review. Based upon
the results of the Initial Technical Review, the Company may determine that
Supplemental Review is necessary.
e. Short Circuit Contribution Ratio (SCCR): A generating facility's short circuit
current contribution to the utility distribution feeder can affect operation of existing
utility protective devices. A good indicator of the potential impact of a generating
facility's short circuit contribution is the Short Circuit Contribution Ratio. To
ensure the operation of existing utility protective devices are not compromised.
Supplemental Review will be required if the sum of the SCCR of all Generating
Facilities on the Distribution System circuit exceeds 10% when measured at the
primary side of a dedicated distribution transformer, or the short circuit
contribution of the proposed generating facility is greater than 2.5% of the
interrupting rating of the Producer's Service Equipment when measured at
secondary side of a shared distribution transformer. Analyses such as Short
Circuit and Relay Coordination may need to be performed. The need for such
analysis will be identified by the Company during Supplemental Review.
f.

Network Interconnection: Connection of generating facilities on utility distribution
network systems shall be reviewed by the Company in its Initial Technical
Review of the impact of the distributed generating facility on the Company's
system. Based upon the results of the Initial Technical Review, the Company
may determine that Supplemental Review of the network interconnection is
necessary.

MAUI ELECTRIC COMPANY, LIMITED
Decision and Order Dated November 29, 2011, Docket No. 2010-0015
Transmittal Letter Dated December 2, 2011.

ATTACHMENT 1
PAGE 150 OF 195
Superseding REVISED SHEET No. 36B-11
Effective May 27, 2010

REVISED SHEET NO. 36B-11
Effective December 3, 2011

3. Desiqn Requirements
a. Integration with Utility Grounding and Ground System Protection: The grounding
scheme and the ground fault protection of the generating facility shall be
coordinated with the utility system to ensure a ground fault is properly cleared on
the utility system. Any ground faults detected by the utility protection scheme (for
faults on the utility feeder between the utility substation and the generating
facility) must also be detected by the protection scheme of the generating facility.
For a single line to ground fault on the connecting utility feeder, the generating
facility's ground fault protection must be sufficient to prevent damage to the utility
system and other customer equipment due to overvoltage caused by
ferroresonance, displaced neutral, or self-excitation. The generating facility must
disconnect before the utility breaker recloses automatically.
b. Transformer Winding Configuration: The transformer winding configuration of the
customer or utility distribution transformer serving the generating facility shall be
reviewed by the Company in its Initial Technical Review to determine the
potential impact to the utility system and generating facility, and subsequent
interconnection requirements. Refer to typical single-line diagrams in Figures 13. Based upon the results of the Line Configuration Screen of the Initial
Technical Review, the Company may determine that Supplemental Review of the
transformer winding configuration is necessary.
c. Isolation Device: The customer shall furnish and install a manual isolation device
that has a visible break to isolate their generating facility from the utility
distribution system. The isolation device shall either be a disconnect switch or a
breaker with rack-out capability. The device must be accessible to utility
personnel and be capable of being locked by utility personnel in the open
position. For generating facilities that do not have a circuit breaker or interrupting
device, the isolation device must be capable of interrupting load. An existing
service disconnect device may be used if it meets these requirements. Attach a
label indicating "Customer Generating Facility" to the generator isolation device.
d. Interrupting Device: Applicable circuit breakers or interrupting devices at the
generating facility must be capable of interrupting the maximum available fault
current at the site, including any contribution from the generating facility. For
generating facilities that are greater than lOkW, the interrupting device must be
accessible to utility personnel at all times.
e. Dedicated Transformer: The utility may require the generating facility to install a
dedicated transformer, where the generating facility is served from the same
transformer secondary as another utility customer and if inverter-based
technology is used that does not meet IEEE 519-1992 (or latest versions)
specifications. A dedicated transformer or other current-limiting device is needed
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for any type of generating facility where the increase in available short circuit
current could adversely impact other utility customers on the same secondary
circuit (i.e., the short circuit contribution of the generating facility must not
increase the available short circuit current to the other utility customers on the
same secondary circuit such that the ratings of their equipment and protective
devices are exceeded). Based upon the results of the Initial Technical Review or
Supplemental Review, the Company shall determine whether an adverse impact
may occur and whether a dedicated transformer is necessary. In accordance
with Section l.c of Appendix 111, the Company shall provide the customer with
final results of all technical screenings and Supplemental Review in writing, and
shall notify the customer of such determination and the reasons for such
determination as part of the written results.
f.

Supervisory Control: For generating facilities with an aggregate capacity greater
than 250 kW, computerized supervisory control shall be required to ensure the
safety of working personnel and prompt response to system abnormalities in
case of islanding of the generating facility. Based upon the results of the initial
technical screening or additional technical study, the Company shall determine
whether supervisory control is necessary. In accordance with Section 1 .c of
Appendix III, the Company shall provide the customer with final results of all
technical screenings and studies in writing, and shall notify the customer of such
determination and the reasons for such determination as part of the written
results.
Supervisory control shall include monitoring of: (a) gross generation by the
generating facility; (b) feedback of Watts, Vars, WattHours, current and voltage;
(c) Vars furnished by the utility; and (d) status of the interrupting device. In
addition, the supervisory control will allow the utility to trip the interrupting device
during emergency conditions.^ Monitoring will be performed by system
dispatchers or operators at the Company's control center.

^ Emergency conditions refer to the need for immediate action in response to a situation that has caused
injury, loss of life or property damage. Emergency conditions include, but are not limited to:
A system emergency or forced outage;
A potential hazard to Company personnel or the general public;
A hazardous condition relating to the generating facility;
The generating facility is interfering with the Company's equipment or equipment belonging to
other customers (including non-utility generating equipment);
The generating facility's protective devices have been tampered with by the customer and/or
owner and/or operator of the generating facility; or
A need for immediate action in response to a situation that has caused (or has the potential to
cause) injury, loss of life or property damage.
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g. Surge Capability: The generating facility interconnection equipment and relays
shall have the capability to withstand voltage and current surges in accordance
with IEEE/ANSI Standard C62.41 or IEEE Standard C37.90.1 as appropriate.
h. Eguipment Testing: The generating facility shall provide to the utility the
manufacturer's brochures/instruction manuals and technical specifications of
their proposed generating facility equipment, and test reports for evaluation by
the utility.
In addition, verification tests of customer-owned equipment shall be performed
on-site by customer to verify protective settings and functionality to ensure that
the equipment will not adversely affect the utility distribution system and that it
will cease providing power to the system under abnormal conditions. A
verification test shall be performed upon initial parallel operation of the
generating facility, or whenever interface hardware or software is changed that
can affect the protective functions. These tests shall be done by a qualified
individual (hired or employed by the customer) in accordance with the
manufacturer's recommended test procedure and in concurrence with the utility.
Qualified individuals include professional engineers, factory trained and certified
technicians, and licensed electricians with experience in testing protective
equipment.® To ensure that verification tests of customer-owned equipment are
performed correctly, the utility may request to witness the tests and receive
written certification of the results from the qualified individual. The customer
must inform the Company in writing of proposed changes in the customer's
interconnection hardware or software that are related to the performance,
operation, or timing of the protective functions not later than fifteen (15) business
days prior to implementation of such changes. Upon receiving notice of such
proposed changes from the customer, the Company must notify the customer in
writing of any concerns regarding the proposed changes within fifteen (15)
business days, in which case the changes shall not be implemented until the
customer and Company resolve the concerns to their mutual satisfaction and
document the resolution in writing.
All interconnection-related protective functions and transfer trip schemes, if
applicable, shall be periodically tested at intervals specified by the manufacturer,
or in accordance with industry practice. (When the interval is not specified by the
manufacturer or by the Company, protective functions should be tested every
four years.) The customer shall submit or make available for inspection by the
utility, test reports of such testing. Periodic testing conforming to the utility test
intervals for the particular line section can be specified by the utility under special
circumstances (e.g., where the generating facility is connected to a utility feeder
that has experienced high frequency of outages due to natural or unnatural
^ Also see the Standard Interconnection Agreement, Exhibit B, paragraph 2.a. (Sheet No. 38C-19).
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causes such as in coastal areas where there are high winds). The Company will
determine whether special circumstances exist, and must inform the customer in
writing of any such determination and the reasons for that determination. A
system that depends upon a battery for trip power shall be checked and logged
once per month for proper voltage, or monitored continuously.

4. Operating Requirements
a. Disconnection of Generating Facilitv for Utility Reasons: Upon providing
reasonable notice (generally not to be less than ten (10) business days for
scheduled work), the utility may require the generating facility to temporarily
disconnect from the utility's system when necessary for the utility to construct,
install, maintain, repair, replace, remove, investigate, test, or inspect any of its
equipment or other utility customer's equipment, or any part of its system. The
generating facility shall not energize a de-energized utility line under any
circumstances, but may operate isolated from the utility system with an open tie
point in accordance with Section 4.1.
If the utility determines that such disconnection is necessary because of
unexpected system emergencies, forced outages, operating conditions on the
utility's system, or compliance with good engineering practices as determined by
the Company's engineers and/or operations personnel, the Company will
immediately attempt to notify, in person, by telephone, by electronic mail, or by
facsimile, the customer's designated representatives of the need to disconnect
the customer's generating facility. Unless the emergency condition requires
immediate disconnection as determined by the utility, the Company shall allow
sufficient time for the generating facility operator to manually disconnect the
generator. (As stated in Section 4.b below, there are circumstances where the
utility may disconnect the generating facility without prior notice to the Customer.)
Following the completion of work and/or rectification of the emergency conditions
by the utility, the utility shall reset the Customer's isolation device, if open, as
soon as practicable and shall provide, within fifteen (15) business days or such
other period as is mutually agreed upon in writing by the utility and the customer,
written documentation of the occurrence and nature of the utility's work and/or
emergency condition, and the disconnection of the customer's generating facility.
The utility shall take reasonable steps to minimize the number and duration of
such disconnections. The utility may disconnect the customer from the utility's
system for failure by the customer to disconnect their generating facility under
this Section 4.a, until such time that the utility work or emergency condition has
been corrected and the normal system condition has been restored.
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b. Personnel and System Safety: The utility may disconnect the generating facility
from the utility's system, without prior notice to the customer: (a) to eliminate
conditions that constitute a potential hazard to the utility's personnel or the
general public; (b) if pre-emergency'' or emergency conditions^ exist on the utility
system; (c) if a hazardous condition relating to the generating facility is observed
by the utility's inspection; (d) if the generating facility interferes with the utility's
equipment or equipment belonging to other utility customers (including non-utility
generating equipment); or (e) if the customer or a party with whom the customer
has contracted for ownership and/or operation of the generating facility has
tampered with any protective device. The generating facility shall remain
disconnected until such time as the utility is satisfied that the endangering
condition(s) has been corrected, and the utility shall not be obligated to allow
parallel operation of the generating facility during such period. If the utility
disconnects the generating facility under this Section 4.b, it shall as soon as
practicable notify the customer in person, by telephone, by electronic mail, or by
facsimile and provide the reason(s) why the generating facility was disconnected
from the Company's system. Following the rectification of the endangering
conditions, the utility shall provide, within fifteen (15) business days or such other
period as is mutually agreed upon in writing by the utility and the customer,
written documentation of the occurrence and nature of the endangering
conditions, and the disconnection of the customer's generating facility.
c. Synchronization: Upon connection, the generating facility shall synchronize with
the utility distribution system. Synchronization means that at the Point of
Interconnection, the frequency difference shall be less than 0.2 Hz from rated
frequency, the voltage difference shall be less than 5% of nominal voltage, and
the phase angle difference shall be less than 10 degrees.
d. Voltage Regulation: Unless specifically requested by the utility, the generating
facility shall not attempt to control or regulate the utility system voltage while
operating in parallel with the utility distribution system.
The generating facility shall not degrade the normal voltage provided by the utility
outside the limits stated in the utility tariff (± 5% of nominal voltage).
e. Unintended Islanding: For public and utility personnel safety and to prevent
possible damage to customer equipment, the generating facility shall be
equipped with protective equipment designed to prevent the generating facility
from being connected in parallel with a de-energized utility line. The generating
facility must automatically disconnect from the utility distribution system upon
loss of utility source, and remain disconnected until the voltage and frequency
'' Pre-emergency conditions refer to the need for immediate action in response to a situation that has the
potential to cause injury, loss of life, or property damage.
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have stabilized (see Section 4.j). Protective device requirements, such as direct
transfer trip, grounding bank, or active anti-islanding scheme, shall be
determined by the Company based upon the results of the Initial Technical
Review and/or Supplemental Review.
Disconnect for Faults: The generating facility shall be equipped with protective
equipment designed to automatically disconnect the generating facility from the
utility distribution system for faults on the utility distribution circuit to which it is
connected, and remain disconnected until the voltage and frequency have
stabilized (see Section 4.j).
g- Voltage Disturbances: The generating facility shall be equipped with protective
equipment designed to automatically disconnect the generating facility from the
utility distribution system for voltages outside the normal operating range within
the clearing time as indicated in the table below, and remain disconnected until
the voltage and frequency have stabilized (see Section 4.j). The protective
equipment shall measure the RMS (root-mean-square) voltage at the Point of
Interconnection.
Voltage (% of base voltage)
V < 50%
50% < V < 88%
88%<V<110%
110%<V<120%
120% <V

Voltage (120V base)
V < 60 volts
60 volts <V< 106 volts
106 volts <V< 132 volts
132 volts<V< 144 volts
144 volts <V

Clearing Time
10 cycles
120 cycles
Normal Range
60 cycles
10 cycles

For generating facilities > 30kW, the voltage set points and clearing times shall
be adjustable to accommodate utility system requirements.
h. Freguencv Disturbances: The generating facility shall be equipped with
protective equipment designed to automatically disconnect the generating facility
from the utility distribution system when the frequency at the Point of
Interconnection deviates outside the utility specified operating range set forth
below, and remain disconnected until the voltage and frequency have stabilized
(see Section 4.j).
All generating facilities, including those with an aggregate capacity less than 30
kW, shall have frequency setpoints and clearing times selected by the utility and
provided below, to coordinate with the utility's system relay settings.
The generating facilities shall set protective equipment to (1) disconnect the
generating facility within 10 cycles if the frequency exceeds 60.5 Hz, (2) be
capable of time delayed disconnection of 300 seconds with the adjustable
MAUI ELECTRIC COMPANY, LIMITED
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underfrequency setting set to 57.0 Hz, and (3) disconnect the generating facility
within 10 cycles if the frequency is less than 57.0 Hz.
Inadvertent Energization. Operation During Utility System Outage: The
generating facility shall not energize a de-energized utility circuit for any reason.
The generating facility may be operated isolated from the utility system during a
utility outage or system emergency only with an open tie breaker or disconnect
device which isolates the generating facility from the utility system. This shall
generally be done through manual opening and lockout of the Customer's service
breaker or isolation device (required under Section 3.c) by utility personnel prior
to starting the generating facility.
Where customers desire the ability to manually or automatically isolate their
generating facility from the utility system by themselves, the utility will consider
alternative designs proposed by the Customer that will prevent inadvertent
energization of a de-energized utility circuit. Such alternative design proposals
shall be reviewed and approved in writing by the Company prior to
implementation. The utility shall not unreasonably withhold such approval. Upon
implementation of an alternative design approved by the Company, the Customer
may isolate itself from the utility system during a utility outage and operate its
generating facility. Customers' alternative designs may, subject to review and
approval by the Company, enable customers to manually or automatically
reconnect back to the utility system upon restoration of utility system power,
provided that the utility has not locked out the customers' service as described
below and subject to the delay requirements specified in Section 4.j.
In certain situations, including any time that utility personnel will be performing
work on the distribution system serving the point of interconnection between the
utility and Customer, the utility may determine the need to actively verify the open
tie point, and to install a Company lock to ensure the safety of utility personnel.
The Customer shall provide access to the isolation device required under Section
3.C for utility personnel to visually confirm the open tie point and install a
Company lock if necessary. Following restoration of grid power or rectification of
the emergency condition, the utility personnel shall, as soon as practicable,
remove the Company lock to allow reconnection of the generating facility with the
utility system.
Generators that are not interconnected or are interconnecting but have no
potential to operate in parallel with the utility's distribution system at any time and
which are therefore not covered under an interconnection agreement may be
operated by Customer at their discretion.
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Required Delay on Reconnection: The generating facility shall be equipped with
automatic means to prevent reconnection of the generating facility with the utility
distribution system until the utility service voltage and frequency are within the
utility tariff normal operating ranges and stable for at least 5 minutes, unless
earlier directed by the utility.

k. Loss of Protection: Failure of the generating facility interconnection protection
equipment, including loss of control power, shall result in the automatic
disconnection of the generating facility from the utility distribution system until
such time that the interconnection protection equipment has been restored.
Such failure shall initiate a signal to trip a generating facility circuit breaker or
shutdown an inverter. In the case of failure of Company-owned protection
equipment, following the rectification of the loss of protection, the utility shall
provide, within fifteen (15) business days or such other period as is mutually
agreed upon in writing by the utility and the customer, written documentation of
the occurrence, and the disconnection of the customer's generating facility.
I.

Reclosing Coordination: The generating facility shall be coordinated with the
utility system reclosing devices, by disconnecting from the utility distribution
system within the first reclose interval and remaining disconnected until the
voltage and frequency have stabilized (see Section 4.j).

m. Power Factor: The generating facility shall not adversely impact the power factor
at the Point of Interconnection. Generating facilities shall operate at a power
factor > 0.85 (lagging or leading).
Operation outside this range is acceptable provided the reactive power of the
generating facility is used to meet the reactive power needs of the customer's
internal loads or that reactive power is otherwise provided under utility tariff, and
it does not adversely impact the utility system voltage as specified in Section 4.d.
above.
n. Voltage Flicker: Any voltage flicker at the Point of Interconnection caused by the
generating facility shall not exceed the limits defined by the "Borderline of
Visibility Curve" identified in IEEE Standard 519-1992 "Recommended Practices
and Requirements for Harmonic Control in Electrical Power Systems" (or latest
version). This requirement is necessary to minimize the adverse voltage effects
upon other utility customers on the utility distribution system.
o. Harmonics: Harmonic distortion at the Point of Interconnection caused by the
generating facility shall not exceed the limits stated in IEEE Standard 519-1992
"Recommended Practices and Requirements for Harmonic Control in Electrical
Power Systems" (or latest version). The customer is responsible for the
installation of any necessary controls or hardware to limit the voltage and current
harmonics generated from their generating facility to levels defined in IEEE
Standard 519-1992.
MAUI ELECTRIC COMPANY, LIMITED
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p. Direct Current Iniection: The generating facility shall not inject DC current
greater than 0.5% of the full rated output current into the utility distribution system
at the Point of Interconnection under either normal or abnormal operating
conditions. This applies primarily to generating facilities that use an inverter to
interconnect with the utility system.
q. Protection from Electromagnetic Interference (Immunity Protection): The
influence of electromagnetic interference (EMI) shall not result in a change in
state or misoperation of the generating facility interconnection system.
r.

Disconnection of Customer Generating Facilities: Except as otherwise provided
herein, the disconnection of a customer's generating facility shall not be subject
to standby charges provided that the disconnection was caused by the utility or
by the failure of the utility's equipment, or the disconnection was requested or
required by the utility due to reasons other than problems caused by the
customer's generating facility. The procedure for determining the applicability of
standby charges to a disconnection event shall be specified in the Company's
Schedule SS Standby Service tariff.

5. Technology Specific Requirements
a. Three-Phase Synchronous Generators: The generating facility circuit breakers
shall be 3-phase devices with electronic or electromechanical control. The
customer shall be responsible for properly synchronizing its generating facility
with the utility distribution system by means of either a manual or automatic
synchronizing function. Automatic synchronizing is required for all synchronous
generators which have an SCCR greater than 5%. For a generating facility
whose SCCR exceeds 5%, the customer shall provide protective equipment
suitable for detecting loss of synchronism and automatically disconnecting the
generating facility from the utility distribution system. Unless otherwise agreed to
in writing between the utility and customer, synchronous generators shall
automatically regulate power factor, not voltage, while operating in parallel with
the utility system.
b. Induction Generators: Induction generators may be connected and brought up to
synchronous speed (as an induction motor) if it can be demonstrated that the
initial voltage drop measured at the Point of Interconnection is within the visible
flicker limits as defined by IEEE 519-1992 (or latest version). The same
requirements also apply to induction generation connected at or near
synchronous speed because a similar voltage dip is present due to an inrush
magnetizing current. The customer shall submit number of starts per specific
time period and maximum starting kVA draw data for the utility to verify that the
MAUI ELECTRIC COMPANY, LIMITED
Decision and Order Dated November 29, 2011, Docket No. 2010-0015
Transmittal Letter Dated December 2, 2011.

ATTACHMENT 1
PAGE 159 OF 195
Superseding REVISED SHEET No. 36B-20
Effective April 18, 2008

REVISED SHEET NO. 36B-20
Effective December 3, 2011

c. voltage dip due to starting is within the visible flicker limits and does not degrade
the normal voltage provided by the utility.
Induction generators do not require separate synchronizing equipment. Starting
or rapid load fluctuations on induction generators can adversely impact the
utility's system voltage. Corrective step-switched capacitors or other techniques
may be necessary if the voltage fluctuations measured at the Point of
Interconnection are not within the visible flicker limits as defined by IEEE 5191992 (or latest version). These measures can, in turn, cause ferroresonance. If
these measures (additional capacitors) are installed on the customer's side of the
Point of Interconnection, the utility will review these measures and may require
the customer to install additional protective relaying equipment, provided that the
utility provides the customer with written notice of the additional equipment
required and the reasons for such determination. The Company will determine
whether additional equipment is required to protect the Company's system.
c. Inverter Systems: Inverter interfaced distributed generators that are to be
installed in parallel with the utility distribution system must employ a nonislanding synchronous inverter. The inverter design shall comply with the
requirements of IEEE Std 1547 and UL 1741 standards (or latest versions) and
be certified to have anti-islanding protection such that the synchronous inverter
will automatically disconnect upon a utility system interruption.
Self-commutated inverters of the utility-interactive type shall synchronize to the
utility. Inverters capable of stand-alone operation shall not attempt to control the
voltage while operating in parallel with the utility distribution system. Linecommutated, thyristor-based inverters are not recommended and will require
Supplemental Review or IRS to determine harmonic and reactive power
requirements. All interconnected inverter systems shall comply with the
harmonic current limits of IEEE Std 519-1992 (or latest version).

6. Protection, Synchronizinq, and Control Requirements
a. Protection Requirements: The generating facility shall, at a minimum, provide
adequate protective devices which include over/under voltage trip, over/under
frequency trip, reverse power relay (for non-export generating facilities), and a
means for automatically disconnecting the generating facility from the utility
distribution system whenever a protective device initiates a trip. Based upon the
results of the Initial Technical Review and/or Supplemental Review by the
Company, additional protective devices may be required. Photovoltaic
generating systems are to follow the guidelines set by UL 1741 standard (or
latest version). Typical equipment and protective device requirements for large
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synchronous, induction, and inverter generators are illustrated in Figures 1, 2,
and 3 respectively in Exhibit A.
b. Suitable Equipment: All protective devices (described in this document) for
generating facilities > 30kW shall be utility-grade (see Definition for "Utility-Grade
Protective Equipment") except for inverter-based generating facilities which shall
comply with UL 1741 standard (or latest version) and IEEE 1547 (or latest
version). The generating facility shall be responsible for identifying the specific
models of their protective devices. All protective devices shall be used in
accordance with their intended application.
c. Review of Design Drawings: The following engineering drawings/documents are
required for review and approval by the utility prior to construction of the
generating facility interconnection. Prior to being submitted to the utility, all
drawings/documents shall be approved by a Professional Electrical Engineer
registered in the State of Hawaii for generating facilities > 30kW. That approval
shall be indicated by the presence of the Engineer's Professional seal on all
drawings and documents.
•

A single-line diagram, relay list, trip scheme and settings of the generating
facility, which identifies the Point of Interconnection, circuit breakers, relays,
switches, synchronizing equipment, monitoring equipment, and control and
protective devices and schemes.

•

A three-line diagram which shows the Point of Interconnection, potential
transformer (PT) and current transformer (CT) ratios, and details of the
generating facility configuration, including relays, meters and test switches.
(Not required for generating facilities < 30kW).
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EXHIBIT A

Typical Equipment and Protective Device Requirements for
Large Synchronous, Induction, and Inverter Generators
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APPENDIX II-B
APPTICATION FOR NON-EXPORT DISTRIBUTED GENERATION FACILITIES
(NON-PARALLEL OPERATION)
This Application is considered complete when it provides all applicable and correct information required
below. Additional information to evaluate the Application may be required.
Customer Information:
Nmne:
Mailing Address:
City:

State:

Phone (Daytime): (
Fax: (

)

Zip:
Phone (Evening): (

)

)

E-Mail Address:

Electric Service Company and Account No.:
Facility Location (if different from above):
Facility Location Tax Map Key No.:
Owner of the Generating Facilit\' (if different from Customer)
Nmne:
Mailing Address:
City:

State:

Phone (Daytime): (
Fax: (

)

)

Zip:
Phone (Evening): (

)

E-Mail Address:

Operator (if different from Customer and Owner)
NMHC:

Mailing Address:
City:

State:

Phone (Daytime): (
Fax: (

)

)

Zip:
Phone (Evening): (

E-Mail Address:

MAUI ELECTRIC COMPANY, LIMITED
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Generating Facilitv Information
Inverter Manufacturer(s):

Model(s)_
(kW)

Nameplate Rating:

(kVA)

(AC Volts) (CEC-CSI)^

] Single Phase
] Three Phase
Prime Mover:

] Photovoltaic
[ ] Reciprocating Engine
] Fuel Cell
[ ] Turbine
] Other (describe)

Energy Source:

]
]
]
]

Solar
[ ] Wind
Hydro
[ ] Diesel
Natural Gas
[ ] Fuel Oil
Other (describe)

Is the equipment UL1741 Listed?

[ ] Yes
[ ]No

If Yes, attach manufacturer's cut-sheet showing UL1741 listing.
UF Trip Setting:

UF Time Delay (Seconds):

Is the system self-excited with the potential to island (i.e. will the equipment package include an onsite
storage system)?
[ ] Yes
[ ] No
If Yes, provide the following:

Total Storage Capacity:
Total Rating:
Total DC Voltage:

(Amp-hours)
(kW)
(Volts)

List components of the Generating Facility equipment package that are currently certified:
Equipment Type
1.
2.
3.
4.
5.

Certifying Entity (e.g. UL)

Additional documentation required:
^ CEC-CSI means the California Energy Commission's ratings under the Cahfornia Solar hiitiative progiam.
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1.
2.

Single line or schematic drawing of the proposed Generating Facility.
Manufacture data sheet, schematic, or specification for Generating Facility equipment that will
interconnect to the utility.

Installation Details
Installing Electrical Contractor:,
Firm:

License No.:

Mailing Address:
City:

State:

Phone (Daytiine): (
Fax: (

)

Zip:
Phone (Evening): (

)

)

E-Mail Address:

Estimated Installation Date (if known):
Generator/Equipment Certification
Generating systems that utilize inverter technology must be compliant with Institute of Electrical and
Electronics Engineers IEEE Std 1547 and Underwriters Laboratories UL 1741 in effect at the time this
Agreement is executed or have received written exemption from the Company from such standards,
which may be granted at Company's sole discretion. Generating systems that use a rotating machine
must be compliant with applicable National Electrical Code, Underwriters Laboratories, and Institute of
Electrical and Electronics Engineers standards and rules and orders of the Hawaii Public Utilities
Commission in effect at the time this Agreement is executed. By signing below, the Applicant
certifies that the installed generating equipment meets the appropriate preceding requirement(s)
and can supply documentation that confirms compliance.
Applicant:

Date:

Insurance
Insurance Carrier:
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APPENDIX III
Interconnection Process Overview
The purpose of this Appendix III is to provide a general overview of the process and procedures
for interconnecting a Generating Facility that is intended to operate or has the potential to
operate in parallel with the Company's Distribution System. The general technical guidelines to
facilitate the interconnection and parallel operation of Generating Facilities with the Company's
Distribution System are set forth in Appendix I of this Rule 14H. If there is a conflict between
the technical specifications set forth in Appendix I with any technical specifications set forth
elsewhere in the Company's tariffs, the specifications of Appendix I shall prevail. Capitalized
terms used in this Appendix III are defined in Appendix I of this Rule 14H.
1.

Steps in the Interconnection Process
a. The interconnection process will be initiated when a Customer approaches or contacts the
Company to request interconnection of a Generating Facility to the Company's
Distribution System that is intended to operate or has the potential to operate in parallel
with the Company's Distribution System. The Company's Key Account Management
Division will serve as the centralized point of contact for applications to interconnect a
Generating Facility to the Company's Distribution System. (Note for HELCO and
MECO, the Engineering Department and the Renewable Energy Services Department
will serve as the Company's centralized point of contact, respectively).
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b. The following flowchart provides, for illustrative purposes, the major steps in the
interconnection process:

STEPS IN THE INTERCONNECTION PROCESS

IJpHTi ri;i|in;Ml. Ciiinpaiiv provides IiUi^rtJiiniiucltaii Appliuiitioii. tcdiniciil !iila.i]iJjiRts. yiti! HII
apprnprialL! inlcrwinnuulinii iinrooiiic-iit [o the C j s k i r n t r .

Zl
CviXCfiTici ^uhmils u i;otnplLMi;<5 InlcrHinii-jolion Applicnlioii (l"i,\hib-il A l aki;tt( w i l h
snpiuirlins! iiuLlcriiils.

u

Ccmpjiiiv wjndiiKts tcehniKul r u v i o u , w h i d i may iiii:[iidc Inilial Tudinical Review,
SLippleiiicnl;!! Rirvitw. anJ liilLTConiictliHTi Rcquircmc-nl Slinlv.

TT
Ciisltmncr \\nrksi *vilh CmiipaHV I D lliiali/.c si]i{ik'-lim; d]iig.riini. rL'lay liiil. Irip stliijiii-c and
sellings, and Ihrtc-lini; dL:igriini1ir!ii;i:di;d)scJ thai the Ciwloiiiur iraiictiniplclt F a t i h l y
E'.qiiipiTieiil l,isl, wtiiuh w i l l hecnme l^xhihit H IniKe iiilerconiieclioii agrecineiil.

JT
Company idetililics any iiilcreorinectioii laeililics Ihal w i l l be needed llial wij] l>e owned h}
the Company and lisls aitd describes those on Ehe Company inlereoniieelioii l a e i l i l y Lisl.
iviiich w i l l beconw lishibiL C lo ihe inlBrconnutilinn agiucmciil: Cusslomeralso CDinplelus
Ex.hibil D ^Ctlalt)^nl;r Insiiriinci; Coverall;).

TT
Ctis-luin-criind CL>i5ip;snS' cvceiili; an iniLirconnotlion ;igrueiiiei3l

c. The activities in each step shown in the flowchart are explained below:
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Step 1: Within five (5) business days of receiving a Customer's request to interconnect a
Generating Facility to the Company's Distribution System, the Company will provide the
Customer with: (a) the Distributed Generating Facility Interconnection Standards Technical
Requirements (Rule 14H Appendix I); (b) an appropriate interconnection agreement depending
on the Customer's intent to export or participate in a wholesale power sale arrangement; and (c)
this Interconnection Process Overview (Rule 14H Appendix III).
Step 2: The Company's interconnection review begins when a Customer submits a
completed Exhibit A of Appendix II, II-A or Appendix II-B ("Interconnection Application").
Along with the Customer's Interconnection Application, the Customer must also provide the
design drawings, operating manuals, manufacturer's brochures/instruction manual and technical
specifications, manufacturer's test reports, bill of material, protection and synchronizing relays
and settings, and protection, synchronizing, and control schemes for the Generating Facility to
the Company for its review. The Company shall have the right to specify the protection and
synchronizing relays and settings, and protection, synchronizing and control schemes, consistent
with the technical requirements of Appendix I, that affect the reliability and safety of operation
and power quality of the Company's system with which the Generating Facility seeks to
interconnect ("Facility Protection Devices/Schemes"). The Company shall maintain the
confidentiality of information the Customer deems confidential, unless and until a final, nonappealable Commission decision determines that disclosure is necessary to protect the public or
as otherwise determined by the Commission.
Within fifteen (15) business days of the receipt of an Interconnection Application and
supporting material, or such other period as is mutually agreed upon in writing by the Company
MAUI ELECTRIC COMPANY, LIMITED
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and the Customer, the Company shall review the Customer's Interconnection Application and
supporting material and provide written notification of its general completeness, or alternatively,
incompleteness. If an Interconnection Application is deemed incomplete, the Company shall
specify in a written notice the additional infomiation that is required. The completeness
determination cycle will be repeated as necessary until sufficient information is submitted by the
Customer to enable the Company to review the Interconnection Application.
Step 3: Within fifteen (15) business days of the date the Customer's Interconnection
Application and supporting materials are deemed complete, the Company will complete an
Initial Technical Review of the Interconnection Application. The Company shall make a
determination as to whether a Generating Facility is designed to operate in parallel or has the
potential to operate in parallel with the Company's electric system during the Initial Technical
Review. The Initial Technical Review will result in the Company providing either: (a) for
Appendix II-B Applications, if Screen 3 is passed, approval to interconnect, or if Screen 4 is
passed, the Generating Facility qualifies for interconnection subject to the conditions set forth in
Screen 4; (b)if all of the Initial Technical Review Screens are passed, the Generating Facility
qualifies for Simplified Interconnection, and an executable interconnection agreement for the
Customer's signature; or, (c) if one or more screens are not passed, notification that
Supplemental Review will be required and the results, in writing, of all Initial Technical Review
screenings.
If Supplemental Review is required, the Customer shall notify the Company, in writing,
to proceed with the Supplemental Review, or the Customer shall agree to withdraw its
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Interconnection Application. Within twenty (20) business days of notification by the Customer
that it would like to move forward with Supplemental Review, the Company shall complete a
Supplemental Review. The Supplemental Review will result in the Company providing either:
(a) Simplified Interconnection (b) interconnection requirements beyond those for a Simplified
Interconnection, and a non-binding, good faith estimate of the Company's portion of the costs to
perform the interconnection requirements identified by the Supplemental Review, or (c) a
determination that an Interconnection Requirements Study (IRS) is required, and a good faith
cost estimate and schedule for the completion of the IRS including an identification of the
specific analysis and/or reviews that will be performed as part of the IRS.
If an IRS is required, the Customer shall agree to pay the cost estimate for the IRS
provided by the Company, or the Customer shall withdraw its Interconnection Application. The
Company shall complete the IRS within one hundred fifty (150) calendar days of the Customer's
agreement to move forward with the IRS and payment of the IRS cost is received. The
completion of the IRS shall include the Company's proposal to the Customer of the following:
(a) interconnection requirements and a non-binding, good faith estimate of the Company's
portion of the costs to perform the interconnection requirements; and (b) protection and
synchronizing relays and settings, protection, synchronizing and control schemes, and any other
equipment and/or performance requirements necessary to meet the IRS requirements.
The Company, for good cause, may modify the time limits to conduct the Initial
Technical Review, the Supplemental Review, or the IRS, and shall inform the Customer in
writing of the need to modify the applicable time limit. The modified time limit shall be
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mutually agreed upon in writing between the Company and the Customer. Final results of all
technical screenings. Supplemental Review, and IRS will be provided in writing to the Customer.
Step 4: Based on the results of the Initial Technical Review, or Supplemental Review (if
needed), or IRS (if needed), the Customer and Company will work together to finalize the singleline diagram, relay list, trip scheme and settings, and three-line diagram, which is required in the
circumstances set forth in the interconnection Application. After finalization of the single-line
diagram, relay list, trip scheme and settings, and three-line diagram (if required), the Customer
will make any revisions deemed necessary to the Interconnection Application and resubmit the
Interconnection Application to the Company. Resubmission will not impact the Customer's
interconnection position. The Customer must also complete a Facility Equipment List, which
will identify equipment, space and/or data at the Generating Facility location that must be
provided by the Customer for use in conjunction with the Company's Interconnection Facilities.
The Facility Equipment List will be included as Exhibit B to an interconnection agreement
entered between the Company and the Customer. If requested, the Company will provide
assistance to the Customer to complete the Facility Equipment List.
Step 5: Within fifteen (15) business days of the completion of all activities specified in
Step 4 above, or within such other period as is mutually agreed upon in writing by the Company
and the Customer, the Company will complete an identification of Interconnection Facilities that
are necessary to complete the interconnection and that will be owned by the Company. A list and
description of the Company's Interconnection Facilities will be included as Exhibit C to the
interconnection agreement entered between the Company and the Customer. The Company and
Customer shall mutually agree in writing to a schedule by which the Interconnection Facilities
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will be constructed and a detenuination of when the Customer's Generating Facility shall be
connected to the Company's Distribution System. The Interconnection Facilities are projectspecific, and the time to complete the facilities will depend on the complexity of the facilities
required. Consistent with Section 5 of this Appendix III, the Customer shall maintain insurance
coverage or be self insured against risks arising under the interconnection agreement. The
Customer Insurance Coverage will be included as Exhibit D to any interconnection agreement
entered between the Company and the Customer.

Step 6: Within five (5) business days of the completion of all activities specified in Step
5 above, the Company will provide the Customer with an executable interconnection agreement,
which must be executed prior to the interconnection and parallel operation of the Customer's
Generating Facility. If requested by the Customer, the interconnection agreement may be signed
by the Customer and a third party that is the owner and/or operator of the Generating Facility.
The Company will provide a fully executed interconnection agreement to the Customer: (a)
within fifteen (15) business days of receipt of Customer's executed interconnection agreement if
all applicable City and/or County permits required for the Generating Facility have been closed
and posted, and all Customer documentation required as a part of the interconnection agreement
have been received; or (b) within fifteen (15) business days following the date upon which all
applicable City and/or County permits required for the Generating Facility have been closed and
posted, and all Customer documentation required as a part of the interconnection agreement have
been received.
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Initial Technical Review
a. The following flowchart provides, for illustrative purposes, the major steps in the Initial
Technical Review process:
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b. Explanation of the screens used in the Initial Technical Review process:
Introduction:
This Initial Technical Review process allows for the timely approval for the interconnection of
Generating Facilities that will operate in parallel with the Company's Distribution System and
those that will interconnect but not operate in parallel with the Company's Distribution System.
The Initial Technical Review process includes a screening to determine if a Generating Facility
qualifies for Simplified Interconnection, or if Supplemental Review is needed to determine
requirements, if any, beyond those of a Simplified Interconnection, or if an Interconnection
Requirement Study (IRS) is needed, to determine interconnection requirements.

Note: Failure to pass any screen of the Initial Technical Review process means only that further
review is required to determine additional requirements, if any, or if an IRS is needed before the
Generating Facility can be approved for interconnection with the Company's Distribution
System. It does not mean that the Generating Facility cannot be interconnected. Though not
explicitly covered in the review process, the Generation Facility shall be designed to meet all of
the applicable requirements in Appendix I of Rule 14H.

Purpose:
This review determines the following:
1)

Whether a Generating Facility is designed to operate in parallel with the
Company's Distribution System; or, if the Generating Facility is not designed to
operate in parallel but has the potential to do so, whether the design is sufficient to
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ensure the Generating Facility will not, in fact, operate in parallel with the
Distribution System.
2)

If a Generating Facility qualifies for Simplified Interconnection

3)

If a Generating Facility can be made to qualify for interconnection by performing
a Supplemental Review that will be able to determine additional requirements, if
any, or

4)

If an IRS is required, the cost estimates and rough schedule for performing the
IRS.

Screen 1: Is the Point of Interconnection to a Distribution System?
If Yes, continue to Screen 2.
If No, the Generating Facility does not qualify for Simplified Interconnection and
may not interconnect under Rule 14H.
Significance: Rule 14H only applies to Customer requests to interconnect a Generating
Facility to the Company's Distribution System.
Screen 2: Is the Generating Facility designed to operate in parallel with the Distribution
System?
If Yes, continue to Screen 5.
If No, continue to Screen 3.
Screen 3: If the Generating Facility is not designed to operate in parallel with the
Distribution System, does it have the potential to do so?
If Yes, continue to screen 4.
If No, Generating Facility is not subject to Rule 14H review process.
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Significance: Rule 14H only applies to Customer Generating Facilities that operate in
parallel or have the potential to operate in parallel with the Company's
Distribution System. However, Customer is required to register the
Generating Facility by completing and submitting an Application for NonExport Distributed Generation Facilities (Non-Parallel Operation)
provided in Appendix II-B. Registration shall satisfy the Customer's
notice requirements set forth in Tariff Rule 3B (Change In Customer's
Equipment Or Operations) and is required for purposes of determining
potential load that the Company may be required to serve.

Screen 4: If the Generating Facility has the potential to operate in parallel with the
Distribution System, is the design of the Generating Facility sufficient to
ensure the Generating Facility will not, in fact, operate in parallel with the
Distribution System?
If Yes, the Generating Facility qualifies for interconnection subject to the following
conditions:
1. Reverse Power Protection: To ensure power is never exported to the
Distribution System, the Owner shall install and maintain, at Owner's
expense, reverse power protection in the form of either: (1) Internal Transfer
Relay included within a inverter device which is UL certified to prevent
reverse power flow; or (2) an external reverse power relay.
2. Bi-Directional Advanced Meter: The Company shall install, at Company's
expense, a bi-directional advanced meter.
3. The equipment set forth above shall be included by the Customer in the
Facility Equipment List.
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4. Company shall have the right to disconnect a Generating Facility without
prior notice to the Customer pursuant to Rule 14H, Section 4.b, in the event
the Company determines that the Generating Facility is operating in parallel
with the Distribution and Customer shall pay for any and all costs incurred by
the Company in enforcing this right
If No, continue to Screen 5.
Significance: If it can be assured that the Generating Facility is designed not to operate
in parallel with the Company's Distribution System, then a Generating
Facility will be allowed to interconnect subject to the installation of the
equipment set forth in Screen 4. Such equipment is intended to monitor
and prevent a reverse power condition in which power flows from the
Generating Facility to the Distribution System. Capacity of Generating
Facilities that are determined by the Company in this Screen 4 not to
operate in parallel with the Distribution System shall not be included in
the calculation of aggregate Generating Facility Capacity in this Rule
14H."
Screen 5: Is the Point of Interconnection to a Network System?
If Yes, perform Supplemental Review.
If No, continue to Screen 6.
Significance: Special considerations must be given to Generating Facilities proposed to
be installed on a Network System because of the design and operational
aspects of network protectors. There are no such considerations for radial
Distribution Systems.
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Screen 6: If exporting power across the Point of Interconnection, can the power export
cause a reversal of power flow at any voltage regulation device that is not bi-directional?
If Yes, perform Supplemental Review.
If No, continue to Screen 7.
Significance: If it can be assured that the Generating Facility will not export power, or if
exported power will not cause a reversal of power flow at a voltage
regulation device that is not designed to handle reverse power flow, the
Company's Distribution System does not need to be studied for
load-carrying capability or Generating Facility power flow effects on the
Company's voltage regulators.

Screen 7: Is the aggregate Generating Facility capacity on the Line Section less than or
equal to 15% of Line Section peak load?
If Yes, continue to Screen 8.
If No, perform Supplemental Review to determine cumulative impact on Line
Section.
Significance:

1) Low penetration of Generating Facility installations will have a
minimal impact on the operation and load restoration efforts of the
Company's Distribution System.
2) The operating requirements for a high penetration of Generating
Facilities may be different since the impact on the Company's Distribution
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System will no longer be minimal, therefore requiring additional study or
controls.
Screen 8: Is the voltage flicker and/or drops associated with the Generating Facility
within IEEE 519 or IEEE 1453 limits?
If Yes, continue to Screen 9.
If No, perform Supplemental Review.
Significance:

1) This screen addresses potential voltage fluctuation problems for
Generating Facilities that start by motoring.
2) When starting. Generating Facilities should have minimal impact on
the service voltage to other Customers.
3) This screen addresses voltage flicker at the Point of Interconnection
caused by the Generating Facility. Passing this screen does not relieve the
Customer from ensuring that its Generating Facility complies with the
flicker requirements of Rule 14H.

Screen 9: Is the gross rating of the Generating Facility 10 kW or less?
If Yes, the Generating Facility qualifies for Simplified Interconnection. Skip
remaining screens.
If No, continue to Screen 10.
Significance: The Generating Facility will have a minimal impact on fault current levels
and any potential line over-voltages from loss of the Company's
Distribution System neutral grounding.

MAUI ELECTRIC COMPANY, LIMITED

Transmittal Letter Dated June 2 , 2014.

ATTACHMENT 1
PAGE 182 OF 195
Superseding REVISED SHEETNO. 36D-15
Effective December 3, 2011

REVISED SHEET NO. 36D-15
Effective

Screen 10: Is the Generating Facility inverter-based and 250 kW or less and does it meet
IEEE 1547 and UL 1741 standards?
If Yes, continue to Screen 12.
If No, continue to Screen 11.
Significance:

Inverter-based generating facilities less than 250 kW intercormecting through inverters
that meet UL 1741, or latest version (the Standard for Inverters, Converters, Controllers
and Interconnection System Equipment for use with Distributed Energy Resources) and
IEEE 1547, or latest version (the IEEE Standard for Interconnecting Distribution
Resources with Electric Power Systems) have minimal impact to tlie short circuit
currents. Self excited synchronous generators present more intercoimection issues.

Screen 11: Is the Short Circuit Current Contribution Ratio within acceptable limits?
If Yes, continue to Screen 12.
If No, perform Supplemental Review.
The Short Circuit Current Contribution Ratio consists of two criteria; both of which
must be met when applicable:
1) When measured at primary side (high side) of a Dedicated Distribution
Transformer serving a Generating Facility, the sum of the short circuit
contribution ratios of all generating facilities connected to the Company's
Distribution System circuit that serves the Generating Facility must be less
than or equal to 0.1 (10%), and
2) When measured at the secondary side (low side) of a shared distribution
transformer, the short circuit contribution of the proposed Generating Facility
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must be less than or equal to 2.5% of the interrupting rating of the Customer's
service equipment.

Significance: If the Generating Facility passes this screen it can be expected that it will
have no significant impact on the Company's Distribution System's short
circuit duty, fault detection sensitivity, relay coordination or fuse-saving
schemes.

Note: The ampere rating of the Customer's service equipment to be used in this
evaluation will be that rating for which the customer's utility service was originally
sized or for which an upgrade has been approved. It is not the intent of this provision
to allow increased export simply by increasing the size of the customer's service
panel, without separate approval for the resize.

Screen 12: Is the Line Configuration Screen (see below) acceptable for Simplified
Interc onne ction ?
If Yes, the Generating Facility qualifies for Simplified Interconnection.
If No, perform Supplemental Review.
Line Configuration Screen: Identify primary distribution line configuration that will
serve the Generating Facility. Based on the type of interconnection to be used for the
Generating Facility, determine from the table below if the proposed Generating
Facility passes the screen.
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Primary Distribution Line
Type Configuration

Table
Type of Interconnection to be Made to Primary
Distribution Line

Three-phase, three wire

Any type

Pass Screen

Three-phase, four wire

Single-phase, line-to-neutral

Pass Screen

All others

To pass, aggregate Generating
Facility nameplate rating must
be less than or equal to 10% of
Line Section peak load

Three-phase, four wire
(For any line that has such
a section OR mixed three
wire and four wire)

Results/Criteria

Significance: If the primary distribution line serving the Generating Facility is of a
"three-wire" configuration, or if the Generating Facility's distribution
transformer is single-phase and connected in a line-to-neutral
configuration, then there is no concern about overvoltages to the
Company's or other Customer's equipment caused by loss of system
neutral grounding during the operating time of the non-islanding
protective function,
c. Within fifteen (15) business days of the date the Customer's Interconnection Application
is deemed complete, the Company will complete the Initial Technical Review. The
Company, for good cause, may modify the time limits to conduct the Initial Technical
Review and shall inform the Customer in writing of the need to modify the applicable
time limits. The modified time limit shall be mutually agreed upon in writing between
the Company and the Customer.
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The Initial Technical Review will result in the Company providing either: (a) if all of the
Initial Technical Review Screens are passed, the Generating Facility qualifies for
Simplified Interconnection, and an executable interconnection agreement for the
Customer's signature; or, (b) if one or more screens are not passed, notification that
Supplemental Review will be required and the results, in writing, of all Initial Technical
Review screenings.

3.

Supplemental Review
a. If a Generating Facility has failed to meet one or more of the Initial Technical Review
screens for Simplified Interconnection as proposed, the Company will notify the
Customer and perform a Supplemental Review as described in this section. The intent of
the Supplemental Review is to provide a slightly more detailed review of only the
conditions that cause the Generating Facility to fail the Initial Technical Review.
b. If Supplemental Review is required, the Customer shall notify the Company, in writing,
to proceed with the Supplemental Review, or the Customer shall agree to withdraw the
Interconnection Application. If the Customer does not notify the Company within fifteen
(15) business days, the Interconnection Application shall be deemed to be withdrawn.
c. The Supplemental Review shall be completed, absent any extraordinary circumstances,
within twenty (20) business days of receipt of the Customer's approval, in writing, to
proceed with the Supplemental Review. The Company, for good cause, without
extraordinary circumstances, may modify the time limits to conduct the Supplemental
Review and shall inform the Customer in writing of the need to modify the applicable
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time limits. The modified time limit shall be mutually agreed upon in writing between
the Company and the Customer.
d. The Supplemental Review will result in the Company providing either: (a) Simplified
Interconnection, (b) interconnection requirements beyond those for a Simplified
Interconnection, and a non-binding, good faith estimate of the Company's portion of the
costs to perform the interconnection requirements identified by the Supplemental
Review, or (c) a determination that an IRS is required, and a good faith cost estimate and
schedule for the completion of the IRS including an identification of the specific analysis
and/or reviews that will be performed as part of the IRS. An IRS shall not be required for
UL 1741 inverter systems when (1) in the event that Supplemental Review is triggered by
Screen 7 above, the aggregate generating capacity per Line Section is below 50% of the
Line Section minimum kW load during the period when the proposed generation is
available (including noon on Sunday for solar photovoltaic systems); and (2) in the event
that Supplemental Review is triggered by Screen 12 above, a feasible solution from a preidentified list of solutions maintained by the Company has been identified and agreed
upon between the Company and the Customer. The exclusions from the IRS process,
when conditions (1) or (2) above are met, shall not exclude review under the other Initial
Technical Review screens, and shall not apply if there are exceptional circumstances,
such as impacts to reliability and/or safety that cannot feasibly be addressed without an
IRS.
e. If the Supplemental Review results in interconnection requirements beyond those for a
Simplified Interconnection, the Customer must also complete a Facility Equipment List,
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which will identify equipment, space and/or data at the Generating Facility location to be
provided by the Customer for use in conjunction with the Company's Interconnection
Facilities. The Facility Equipment List will be included as Exhibit B to any
interconnection agreement entered between the Company and the Customer. If
requested, the Company will provide assistance to the Customer to complete the Facility
Equipment List.

4.

Interconnection Requirements Study ("IRS")

If the Supplemental Review process fails to determine interconnection requirements, then an IRS
shall be performed as follows:
a. If an IRS is necessary, the Company will provide the Customer with a good faith cost
estimate and schedule for the completion of the IRS including an identification of the
specific analysis and/or reviews that will be performed as part of the IRS. A cost estimate
and schedule for the analyses will be provided to the Customer before the overall study is
started. This generally would be done when the Company responds to the Customer with
the findings of the Supplemental Review.
b. If an IRS is required, the Customer shall agree to pay the cost estimate for the IRS
provided by the Company, or the Customer shall withdraw its Interconnection
Application. If the Customer does not agree to perform an IRS or agree to pay the cost
estimate for the IRS within fifteen (15) business days, the Interconnection Application
shall be deemed to be withdrawn. Customers with existing Generating Facilities already

MAUI ELECTRIC COMPANY, LIMITED
Decision and Order Dated November 29, 2011, Docket No. 2010-0015
Transmittal Letter Dated December 2, 2011.

ATTACHMENT 1
PAGE 188 OF 195
SHEETNO. 36D-21
Effective December 3, 2011
operating in parallel with the Company's system on March 21, 2003, will not be charged
for any IRS.
c. The scope and cost of the IRS will depend on the complexity of the Company's
Distribution System to which the Generating Facility is requesting to interconnect, which
must be modeled, and the degree to which the Generating Facility will affect the
Company's system. Examples of the analyses and/or reviews that fall within an IRS
include: (1) Feeder Load Flow; (2) Dynamic Stability Analysis; (3) Transient
Overvoltage; and (4) Short Circuit and Relay Coordination.
d. The Company may perform the analyses included in the IRS. The Company may also
contract the analyses or parts of the analyses to an outside consultant specializing in such
analyses for complex situations, or in situations where the Company does not have
available resources to conduct the analyses in a time frame mutually agreeable to both the
Company and the Customer.
e. The Company shall complete or have a consultant complete the IRS within one hundred
fifty (150) calendar days of the Customer's payment of the IRS. The Company, for good
cause, without extraordinary circumstances, may modify the time limits to conduct the
IRS and shall inform the Customer in writing of the need to modify the applicable time
limit. The modified time limit shall be mutually agreed upon in writing between the
Company and the Customer. The Company, shall provide a written letter to the
Customer to explain all delays in completing the IRS beyond the completion schedule of
one hundred fifty (150) calendar days.
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The Customer and Company may agree (to be documented in writing) to have the IRS
performed by a qualified third-party consultant, or by a qualified employee, contractor, or
agent of the Customer at the Customer's sole cost so long as the employee, consultant,
contractor, or agent meets the following qualifications: (1) experience and familiarity
with electric utility system modeling, feeder load flow analyses, dynamic stability
analyses, transient overvoltage analyses, and short circuit and relay coordination; (2)
knowledge of electric utility system operation, transmission and distribution system
planning and protection, and distributed generation interconnection issues; and (3)
knowledge of the unique characteristics and needs of small, non-interconnected island
electric grids and the unique challenges and operational requirements of such systems. In
addition, the scope of work of the third-party consultant's study shall be mutually
agreeable to both the Company and the Customer. Elements of the study scope of work
may include items such as: (1) Feeder Load Flow; (2) Dynamic Stability Analysis; (3)
Transient Overvoltage; and (4) Short Circuit and Relay Coordination. All study
recommendations by the Customer's consultant shall be reviewed and approved by the
Company.

g. The Company may consolidate more than one Generating Facility in an IRS if the
Generating Facilities are on the same Distribution System feeder that is the subject of the
IRS, provided that the Customers consent to consolidation and the sharing of technical
information between them. Parties to a consolidated IRS shall pay study and upgrade
costs on a pro rata basis as agreed by the parties that desire to share the costs for the IRS.
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The cost may be prorated based upon the expected annual electricity output of the
respective facilities or the capacity of the Generating Facility.
h. The IRS may identify the need for Company Interconnection Facilities required to
facilitate interconnection of the Generating Facility. The Customer will be responsible
for the cost of any Company Interconnection Facilities associated with the
interconnection of its Generating Facility. An identification of the Company
Interconnection Facilities and an estimated cost of the Company Interconnection
Facilities shall be listed in Exhibit C (Interconnection Facilities Owned by the Company)
to the interconnection agreement entered between the Company and the Customer. The
Customer will be responsible for the cost of any Company Interconnection Facilities
associated with the interconnection of its Generating Facility.
i.

If the Company determines that there are benefits to the utility system due to the
Company Interconnection Facilities, a credit reflecting these benefits shall be provided to
the Customer, subject to Commission approval. For example, if there is a planned
Distribution System addition that may be deferred or displaced due to the addition of the
Company Interconnection Facilities associated with interconnection of a Generating
Facility, the dollar value of the deferral or displacement would be determined and
proposed to be credited to the Customer (subject to Hawaii Public Utility Commission's
approval) as a line item in Exhibit C to the interconnection agreement (Interconnection
Facilities Owned by the Company), Section 2 (Customer Payment to Company for
Company Interconnection Facilities, Review of Facility, and Review of Verification
Testing). The calculation of the benefits to the utility system will be examined on a caseMAUI ELECTRIC COMPANY, LIMITED
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by-case basis taking into account what Distribution System addition(s) would have been
deferred or displaced by the Company Interconnection Facilities that resulted from the
interconnection of a Generation Facility. The Company would then calculate a dollar
value of the deferral or displacement, and propose to credit the Customer for that deferral
or displacement value. The Company shall file a letter providing the Commission with
sufficient information to document the proposed credit to be provided to the Customer for
said deferral or displacement value. The proposed deferral or displacement value would
not be credited to the Customer until the Commission approves such credit.

5.

Insurance Coverage
a. In accordance with Commission Decision and Order No. 22248, Docket No. 03-0371, the
Company will not impose a standardized insurance requirement for distributed generation
projects. However, the Customer is obligated to carry adequate insurance in forms and
amounts that are commercially reasonable for each particular situation. The Customer
bears responsibility for determining its insurance requirements. Prior to execution of the
standard interconnection agreement, the Customer shall disclose if it will be self-insured
(and if so its means and capability to self insure) or if it will obtain an insurance policy
(and if so in what forms and amounts). The Customer shall provide evidence of such
insurance, including insurer's acknowledgement that coverage applies with respect to the
standard interconnection agreement, by providing certificates of insurance to the
Company prior to any parallel interconnection, or, if insurance is being modified, within
30 days of any change.
MAUI ELECTRIC COMPANY, LIMITED
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b. As general guidance, the Company recommends consideration of a commercial general
liability policy, covering bodily injury and property damage. The Company also
recommends that coverage amounts be considered relative to the nameplate rating of the
generator, with higher amounts of coverage for larger generators. Additionally, the
Company recommends consideration of the following insurance provisions: (1) naming
the Company, its directors, officers, agents, and employees as additional insureds; (2)
inclusion of contractual liability coverage for written contracts and agreements including
the standard interconnection agreement; (3) inclusion of provisions stating that the
insurance will respond to claims or suits by additional insureds against the Customer or
any other insured thereunder; and (4) inclusion of provisions that the insurance is primary
with respect to the Customer and the Company. The adequacy of the coverage afforded
by the insurance should be reviewed by the Customer from time to time, and if it appears
in such review that risk exposures require an increase in the coverages and/or limits of
this insurance, the Customer should make such increase to that extent.

6.

Resolution of Disputes
a. If there is a dispute between the Customer and the Company as to whether an IRS is
required, or as to the scope and cost of the study, then the Company generally would use
the following procedures: (1) the Company's Contact Person would inform the Customer
of the reasons for and scope of the study required; (2) if the Customer disagrees with the
conclusion, then the Customer would meet with representatives from the Company to
discuss the matter; (3) if the Customer continues to disagree with the conclusion, then the
MAUI ELECTRIC COMPANY, LIMITED
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Customer would write to the Company's Contact Person explaining the position of the
Customer, and the Company's Contact Person would respond in writing within fifteen
(15) business days (so that any dispute is reduced to writing); (4) if the parties continue
to have a dispute, then authorized representatives from the Company and Customer
(having full authority to settle the dispute) would meet in Hawaii (or by telephone
conference) with the meeting to be scheduled within fifteen (15) business days of a
written request and attempt in good faith to resolve the dispute; and (5) if the parties
continue to have a dispute, then the parties may engage in a form of alternative dispute
resolution agreeable to both parties, or a party may request that the Commission resolve
the matter by filing a written request with the Commission attaching the relevant
information and correspondence, and serving the request on the other party and the
Division of Consumer Advocacy of the Department of Commerce and Consumer Affairs
of the State of Hawaii.
b. If there is a dispute as to the need for interconnection equipment, protective devices or
control systems, then the Company generally would use the following procedures: (1) the
Company's Contact Person would inform the Customer of the reasons for the
interconnection equipment/protective devices/control systems; (2) if the Customer
disagrees with the conclusion, then the Customer would meet with representatives from
the Company to discuss the matter; (3) additional analyses may be conducted by the
Company at the request of a Customer that questions the need for particular
interconnection equipment/protective devices/control systems if the Customer pays for
The Company, for good cause, may modify the time limit. If the Company modifies the time limit, it shall notify
the Customer in writing of the modification and tlie cause for the modification.
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the analyses; (4) if the Customer continues to disagree with the conclusion, then the
Customer would write to the Company's Contact Person explaining the position of the
Customer, and the Company's Contact Person would respond in writing within fifteen
(15) business days (so that any dispute is reduced to writing); (5) if the parties continue
to have a dispute, then authorized representatives from the Company and Customer
(having full authority to settle the dispute), would meet in Hawaii (or by telephone
conference) with the meeting to be scheduled within fifteen (15) business days of a
written request and attempt in good faith to resolve the dispute; and (6) if the parties
continue to have a dispute, then the parties may engage in a form of alternative dispute
resolution agreeable to both parties, or a party may request that the Commission resolve
the matter by filing a written request with the Commission attaching the relevant
information and correspondence, and serving the request on the other party and the
Division of Consumer Advocacy of the Department of Commerce and Consumer Affairs
of the State of Hawaii.

c. Customers are not required to exhaust the Company's dispute resolution procedures set
forth above before proceeding under provisions applicable to informal or formal
complaints or other provisions contained under the Rules of Practice and Procedure
before the Public Utilities Commission, currently codified in Title 6, Chapter 61,
Subchapter 5 of the Hawaii Administrative Rules, or any other applicable statutes, orders,
rules, or regulations. If any such proceeding is initiated, the Customer shall notify the
2

The Company, for good cause, may modify the time limit. If tlie Company modifies the time limit, it shall notify
tlie Customer in writing of the modification and tlie cause for the modification.
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Company's Contact Person in writing that it does not desire to continue the Company's
dispute resolution procedures.
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RULE No. 14 (Continued)
Service Connections and Facilities on Customer's Premises
H.

INTERCONNECTION OF DISTRIBUTED GENERATING FACILITIES
INTENDED TQ OPERATE IN PARALLEL WITH THE COMPANY'S
ELECTRICAL SYSTEM OR THAT HAVE THE POTENTIAL TO OPERATING
OPERATE IN PARALLEL WITH THE COMPANY'S ELECTRIC
SYSTEMDISTRIBUTION SYSTEM
1.

2.

Interconnection Standards
a.

Distributed generating facilities intended to
operate in parallel with the Company's Distribution
System or that have the potential to operateing in
parallel with the Company's electric
systemDistribution System shall satisfy the
Company's Interconnection Standards.

b.

The Company's Interconnection Standards are
included as Appendix I to Rule 14.

Definitions

For purposes of this Rule 14H, the following definitions
shall apply:
a.
"Distributed Generation Facility": A Generating
Facility located on a Customer's premises that is
interconnected with the Distribution System.
b.
"Distribution System": All electrical wires,
equipment, and other facilities at the distribution
voltage levels (such as 25kV-HECO only, 12kV, 4kV or
2.4kV) owned or provided by the utility, through which
the utility provides electrical service to its customers
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c.
"Generating Facility": Customer or utility-owned
electrical power generation that is interconnected to
the utility.
d.
"Interconnect" or "interconnected" or
'"interconnection": The physical connection of any
Distributed Generating Facility to the Distribution
System, including the facilities required to provide the
electric distribution service to a Customer, using
electrical wires, switches, and related equipment
located on either side of the point of common coupling
as appropriate to their purpose and design to allow the
physical connection of a Distributed Generating Facility
to the Distribution System.

e.
"Parallel operation": The operation of a
Distributed Generating Facility, while interconnected,
such that customer load can be fed by the Distributed
Generating Facility and Distribution System
simultaneously.

f.
"Potential to operate in parallel": A Distributed
Generating Facility has the potential to operate in
parallel with the Distribution System when such
Distributed Generating Facility is interconnected and
has the capability (whether by design or otherwise) of
operating in parallel with the Distribution System.
5-^3 . Interconnection Agreement
a.

Customers, on whose premises distributed
Distributed gonerating Generating facilitios
Facilities that are intended to operate in
parallel, or have the potential to operate in
parallel, with the Company's electric—system
Distribution System are located, shall complete and
execute a_Standard Interconnection Agreement with
the Company provided in Appendix II or Appendix II-

HAWAIIAN ELECTRIC COMPANY, INC.
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A,or an Application for Non-Export Distributed
Generation Facilities (Non-Parallel Operation)
provided in Appendix II-B of this Rule, prior to
interconnecting or operating the distributed
Distributed generating Generating facilities
Facilities in parallel with the Company's clectrie
systemDistribution System, or within one hundred
fifty (150) days after the effective date of this
Rule if the distributed generating facilities are
already operating in parallel with the Company's
system as of such date, provided that following the
expiration of such one hundred fifty (150) days
period. Customers shall have thirty (30) days to
file a request for an extension of such one hundred
fifty (150) days period with the Commission for
good cause shown. The Company shall not deem the
Customer to be in violation of Rule 14H while the
Customer's request for extension of time to
complete and execute the Standard Interconnection
Agreement is under consideration by the Commission.
Nothing in this provision shall affect the
Company's right to refuse or discontinue service as
provided in Rules 7.A.1 and 2.
b.

Distributed generating Generating facilities
Facilities may be interconnected and operated in
parallel with the Company's Distribution System in
accordance with the terms and conditions of the
Standard Interconnection Agreement.

c.

The Standard Interconnection Agreement does not
apply when (1) the Customer enters into a power
purchase agreement for the sale to the Company of
electric energy generated by the distributed
generating facility, or (2) the Customer enters
into a standard agreement providing for net energy
metering pursuant to Rule No. 18. A customer that
has an executed interconnection agreement with the
Company as of the effective date of this rule shall
not be required to enter into the Standard
Interconnection Agreement until such time as the
existing interconnection agreement is terminated.
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d.

Customers with distributed Distributed generating
Generating facilities Facilities that are eligible
for net energy metering pursuant to Chapter 269 of
the Hawaii Revised Statutes, shall follow the rules
and requirements set forth in Rule No. 18 for Net
Energy Metering and this Rule No. 14H, as
applicable.
Distributed Generating Facilities that incorporate
the use of an energy storage device, e.g. battery
storage, shall obtain an interconnection review by
the Company pursuant to this Rule 14H and satisfy
the Company's Interconnection Standards to the
extent that such distributed generating facilities
operate in parallel or have the potential to
operate in parallel with the Company's Distribution
System.

e.

HAWAIIAN ELECTRIC COMPANY, INC.
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3-^4 . Interconnection Process

•a-:

Customer requests to: (1) interconnect and operate
distributed generating facilities in parallel with
the Company's electric systemDistribution System
under the Standard Interconnection Agreement
provided in Appendix II or Appendix II-A of this
Rule or (2) interconnect and operate distributed
generation facilities that are not intended to
operate in parallel but have the potential to
operate in parallel with the Company's Distribution
System under the Application For Non-Export
Distributed Generation Facilities (Non-Parallel
Operation) provided in Appendix II-B, will be
processed in accordance with the procedures in the
Interconnection Process Overview, which is included
in Appendix III of this Rule.

^.
•e-:

d^a.
b.

The Interconnection Process Overview addresses the
steps in the interconnection process, the technical
review process, the need for additional study, and
the resolution of disputes.

c.

Distributed Generating Facilities that are
interconnected but have no potential to operate in
parallel with the Company's Distribution System,
are not subject to the interconnection review
process under this Rule 14H except that Customer
shall register such Distributed Generation
Facilities by completing and submitting an
Application for Non-Export Distributed Generation
Facilities (Non-Parallel Operation) provided in
Appendix II-B to this Rule 14H. Such registration
shall satisfy the Customer's notice requirements
set forth in Tariff Rule 3B (Change In Customer's
Equipment Or Operations) and is required for
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purposes of determining potential load that the
Company may be required to serve.
d.

Distributed Generating Facilities that are not
interconnected with the Company'' s Distribution
System are not subject to the interconnection
review process under this Rule 14H and are not
required to be registered with the Company.
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APPENDIX I
D i s t r i b u t e d Generating Facility I n t e r c o n n e c t i o n Standards
Technical Requirements
The following interconnection standards are intended to provide general technical
guidelines and procedures to facilitate the interconnection and parallel operation of
distributed generating facilities with Hawaiian Electric Company, Inc.'s (HECO,
Company or utility) electrical distribution system. If there is a conflict between the
technical specifications set forth in this Appendix I with any technical specifications set
forth elsewhere in HECO's Distributed Generating Facility Interconnection tariff, the
specifications of this Appendix I shall prevail. The specific characteristics or needs of
each distributed generating facility may reduce or increase its interconnection
requirements. The degree of technical review required for a request for interconnection,
and the extent to which an Interconnection Requirements Study (IRS) will be needed,
will depend on factors such as the size of the generating facility, the type of technology
and the point on the utility's system at which the generating facility will be
interconnected. (See Interconnection Process Overview, Appendix III.) These technical
interconnection requirements have been established to maintain safety, reliability, and
power quality standards for all utility customers and personnel under the objectives
described below:
Objectives of Good Interconnection Practice
•
•
•
•
•
•
•
•

Safety - To protect the safety of utility personnel, utility customers, and the
public.
Reliability - To maintain the reliability of the utility system for all utility
customers.
Power Quality - To provide for acceptable power quality^ and voltage regulation
on the utility system and for all utility customers.
Restoration - To facilitate restoration of power on the utility system.
Protect Utility and Customer Equipment - To protect utility and customer
equipment during steady state and faulted system operating conditions.
Protect Generating Facilities - To protect generating facilities from operation of
utility protective and voltage regulation equipment.
Utility System Overcurrent Devices - To maintain proper operation of the utility
system's overcurrent protection equipment.
Utility S y s t e m O p e r a t i n g E f f i c i e n c y - To ensure operation at appropriate
power factors and minimize system losses.

^ "Acceptable" power quality is power delivered to customers that does not impair operation of the
customers' equipment or cause visible light flickering due to voltage fluctuations under normal operating
conditions. One element of power quality is voltage flicker, which is a function of the magnitude of
voltage fluctuation and the frequency at which the fluctuation occurs. Voltage flicker is described in
Section 4.n. of this Appendix I.
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Consistencv with IEEE Standards
These technical interconnection standards are based on the requirements of lEEE^
1547-2003 Standard for interconnecting Distributed Resources with Electric Power
Systems. HECO intends to maintain consistency between its requirements for
interconnection of distributed generating facilities and IEEE interconnection standards to
the extent feasible, considering the specific design and operating requirements of
HECO's electric power system.^ Except as otherwise provided herein, HECO will
evaluate all future revisions to IEEE standards directly related to interconnection of
distributed generating facilities, if any, and update its Distributed Generating Facility
Interconnection Standards Technical Requirements accordingly. If, as a result of
reviewing such revised or new IEEE standards HECO determines that an update to its
Rule 14H is required, HECO shall file a request with the Commission to modify its
interconnection tariff. If, as a result of reviewing such revised or new IEEE standards
HECO determines that an update to its Rule 14H is not required, HECO will provide a
written explanation of its determination in its Rule 14H annual report to the Commission.
HECO will also provide a written explanation of its determinations concerning IEEE
distributed generation interconnection standards to interested parties upon request, or
will make such information available on a publicly accessible website.
Customers are encouraged to review and discuss these technical interconnection
standards with the utility before proceeding with their design and procurement of
distributed generating facility equipment.

^ IEEE- Institute of Electrical and Electronic Engineers.
^ IEEE 1547-2003 does not address planning, designing, operating, or maintaining the area electric power
system (IEEE 1547-2003, Section 1.3).
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1. Definitions
a.

Active Anti-lslanding Scheme: A control scheme installed with the generating
facility that prevents the formation of an unintended island by accelerating the
drift in voltage and/or frequency to the respective trip points when the utility is
not connected.

b.

Clearing Time: The time between the abnormal voltage being applied and the
generating facility ceasing to energize the utility distribution system.

c.

Customer insurance coverage: Consistent with Appendix III, Section 5, the
Customer shall maintain insurance coverage or be self insured against risks
arising under the interconnection agreement. Proof of Customer Insurance
Coverage will be included as Exhibit D to an interconnection agreement
entered between the Company and the Customer.

d.

Dedicated Transformer: A transformer that provides electrical service to a
single customer.

e.

Distributed Generation Facilitv: A Generating Facilitv situated on a
Customer's Premises that is interconnected with the Distribution System.

f.

Distribution System: All electrical wires, equipment, and other facilities at the
distribution voltage levels (such as 25kV-HECO only, 12kV, eMkV, or2.4kV)
owned or provided by the utility, through which the utility provides electrical
service to its customers.

fg.

Direct Transfer Trip: Automatic remote trip of a generating facility's circuit
breaker or interrupting device by means of a communication channel that is
acceptable to the utility."^

§h.

Facilitv Eguipment List: Identifies equipment, space, and/or data at the
Generating Facility location to be provided by the Customer for use in
conjunction with the Company's Interconnection Facilities. The Facility
Equipment List will be included as Exhibit B to any interconnection agreement
entered between the Company and the Customer.

"^ Acceptance of the communications channel depends upon the speed of the operation, availability (up
time), reliability, security, and type of electrical interface equipment used. The criteria for selecting the
type of acceptable communications are the levels of guaranteed priority for restoration response,
maintenance, and system upgrades in order to maximize availability, reliability, and security. Other
technical communications channel requirements are determined by the manufacturers of the electrical
interface equipment used.
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h[.

Generating Facilitv: Customer or utility-owned electrical power generation
that is interconnected to the utility.

tk.

Induction Generator: A rotating machine generator that converts mechanical
power to electrical power, in which the rotor current creating the magnetic
field is supplied by an external AC source, usually the electric utility system.

jl.

Initial Technical Review: Pursuant to Appendix III, Section 2, the review by
the Company following receipt of an Interconnection Application to determine
the following: a) if the Generating Facility qualifies for Simplified
Interconnection; or b) if the Generating Facility can be made to qualify for
interconnection with a Supplemental Review determining additional
requirements, if any.

m.

Interconnect or Interconnected or Interconnection: The physical connection
of any Distributed Generating Facility to the Distribution System, including the
facilities reguired to provide the electric distribution service to a Customer,
using electrical wires, switches, and related eguipment located on either side
of the point of common coupling as appropriate to their purpose and design to
allow the physical connection of an Distributed Generating Facilitv to the
Distribution System.

kn.

Interconnection Application: Completion of one of the three (3) applicable
Commission-approved forms in Exhibit A of Appendix 11 or II-A. or Appendix
II-B. submitted to the Company for interconnection of a Generating Facility.

\o.

Interconnection Facilities: The electrical wires, switches and related
equipment that are required in addition to the facilities required to provide
electric distribution service to a Customer to allow interconnection.
Interconnection Facilities may be located on either side of the Point of
Interconnection as appropriate to their purpose and design. Interconnection
Facilities may be integral to a Generating Facility or provided separately.

m^.

Interconnection Reguirements Study (or "IRS"): Pursuant to Appendix III,
Section 4, a study to establish the requirements for interconnection of a
Generating Facility with the Company's Distribution System.

fig.

Inverter System: A machine, device, or system that changes direct-current
power to alternating-current power.
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er.

Line Section: The portion of the Company's Distribution System connected to
a Customer bounded by automatic sectionalizing devices, or the end of a
distribution line. Where a radial distribution circuit does not have automatic
sectionalizing devices, the whole circuit is considered one line section. A fuse
must be manually replaced and is therefore not considered an automatic
sectionalizing device.

ps.

Network System: An electrical system in which two or more utility feeder
sources are electrically tied together on the primary or secondary voltage
level to form one power source for one or more customers. The network
system is designed to provide higher reliability for customers connected to it.

t.

Parallel Operation: The operation of a Distributed Generating Facilitv. while
interconnected, such that customer load can be fed by the Distributed
Generating Facilitv and Distribution System simultaneously.

qu.

Point of Interconnection: The point at which the utility and the customer
interface occurs.

y.

Potential to operate in parallel: A Distributed Generating Facility has the
potential to operate in parallel with the Distribution System when such
Distributed Generating Facilitv is interconnected and has the capability
(whether by design or otherwise) of operating in parallel with the Distribution
System.
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fw.

Short Circuit Contribution Ratio (SCCR): The SCCR evaluates the short
circuit current contribution of the Generating Facility in two ways. First the
SCCR looks at the ratio of the Generating Facility short circuit contribution to
the short circuit contribution of the utility system for a three-phase fault at the
high voltage side of the customer or utility transformer connecting the
generating facility to the utility (aggregate SCCR must be less than or equal to
10%). Second, it compares the Generating Facility short circuit current to the
interrupt rating of the customer's service panel to ensure that the customer's
equipment will not be overioaded.

sx.

Simplified Interconnection: Interconnection conforming to the Initial Technical
Review requirements of Appendix III, Section 2 and 3.

ty.

Subtransmission System: All electrical wires, equipment, and other facilities
at the subtransmission voltage levels (such as 46kV, 35kV, or 23kV) owned
or provided by the utility, through which the utility provides electrical service to
its customers.

«z.

Supervisory Control: Remote monitoring and/or control of a generating
facility's power output and interrupting device status by means of a
communication channel (see footnote number 2) that is acceptable to the
utility.

^gaa. Supplemental Review: Pursuant to Appendix III, Section 3, a process
wherein the Company further reviews an Interconnection Application that fails
one or more of the Initial Technical Review screens. The intent of the
Supplemental Review is to provide a slightly more detailed review of only the
conditions that cause the Generating Facility generator to fail the Initial
Technical Review. The Supplemental Review may result in one of the
following: a) approval of interconnection; b) approval of interconnection with
additional requirements; or c) cost and schedule for an Interconnection
Requirements Study.
waabb. Synchronous Generator: A rotating machine generator that converts
mechanical power into electrical power, in which the rotor current creating the
magnetic field comes from a separate DC source or the generator itself.
xbcc. Transmission System: All electrical wires, equipment, and other facilities at
the transmission voltage levels (such as 138kV or 69kV) owned or provided
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by the utility, through which the utility provides electrical service to its
customers.
yedd. Unintended Islanding: Islanding is a condition in which one or more
generating facilities deliver power to a utility customer or customers using a
portion of the utility's distribution system that is electrically isolated from the
remainder of the
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utility's distribution system. Unintended islanding may occur following an
unanticipated loss of a portion of the utility distribution system.
zadee.

Utility-grade Protective Eguipment: Protective equipment that meet
requirements defined by:
• ANSI/IEEE C37.90-1989 IEEE Standards for Relays and Relay Systems
Associated with Electric Power Apparatus
• IEEE C37.90.1 IEEE Standard Surge Withstand Capability (SWC) Tests
for Protective Relays and Relay Systems
• IEEE C37.90.2 IEEE Trial-Use Standard Withstand Capability of Relay
Systems to Radiated Electromagnetic Interference from Transceivers
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2. General Interconnection Guidelines
a. Compliance with Laws and Codes: The generating facility, protection,
interconnection equipment, design, and design drawings shall meet all applicable
national, state, and local laws, including construction and safety codes. The
following construction and safety codes shall be followed for the design and
construction of all distributed generating facility installations to ensure the safety
of the public, customer, and utility personnel. These codes include, but are not
limited to, the following:
• National Electric Code (NEC)
• National Electrical Safety Code (NESC)
• National Fire Protection Association (NFPA) Building Code
• City & County of Honolulu Building Code
• Uniform Building Code (UBC)
• American Concrete Institute (ACl)
• American Institute of Steel Construction (AISC)
• American Association of State Highways & Transportation Officials
(AASHTO)
b. Notification for Supplemental Review: With regard to the potential need for
Supplemental Review referenced in various sections of this Appendix I, as
described in section 1 of Appendix III (Interconnection Process Overview) to Rule
14H, upon Company's determination that Supplemental Review will be required
based on the results of the Initial Technical Review, the Company shall notify the
customer in writing within fifteen (15) business days, or such other period as is
mutually agreed upon in writing between the Company and the customer,
following the Initial Technical Review or any Supplemental Review required and
the reasons for such review.
c. Export of Power: Generating facilities intending to export power to the utility that
will cause a reversal of power flow at any voltage regulation device that is not bidirectional may require Supplemental Review or an IRS that will be completed by
the Company to evaluate the impacts on equipment ratings and protective relay
settings. If an IRS is required, analyses such as a Feeder Load Flow, Dynamic
Stability Analysis, Transient Overvoltage, Short Circuit and Relay Coordination
may need to be performed in order to evaluate the impacts of the export of power
on equipment ratings and protective relay settings. Generating facilities that
export power to the utility system may change the direction of power flow on the
utility system. The magnitude of the change in power flow will be a function of
the aggregate amount of export power on a feeder, the location of the generating
facilities exporting power on a feeder, the feeder load, and the location of loads
on a feeder. The need for an IRS will depend on these factors.
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d. Utility Feeder Penetration: As the penetration of generating capacity increases
on the utility distribution feeder, there is increased risk of voltage regulation
problems, adverse interactions with the utility's protection system, and
unintended islanding. Therefore, Supplemental Review to examine the risk of
voltage regulation problems, protection malfunction from reverse power flow, and
unintended islanding may be required when the aggregate generating capacity
per distribution line section exceeds 15% of the annual peak KVA load of the line
section. If an IRS is required, analyses such as a Feeder Load Flow, Dynamic
Stability Analysis, Transient Overvoltage, Short Circuit and Relay Coordination
may need to be performed in order to evaluate the risk of voltage regulation
problems, protection malfunction from reverse power flow and unintended
islanding. The need for an IRS will be identified by the Company during
Supplemental Review.
To avoid excessive unbalanced loading on the utility distribution feeder,
interconnection of 1-phase generating facilities with a capacity greater than lOkW
shall be reviewed by the Company in its Initial Technical Review. Based upon
the results of the Initial Technical Review, the Company may determine that
Supplemental Review is necessary.
e. Short Circuit Contribution Ratio (SCCR): A generating facility's short circuit
current contribution to the utility distribution feeder can affect operation of existing
utility protective devices. A good indicator of the potential impact of a generating
facility's short circuit contribution is the Short Circuit Contribution Ratio. To
ensure the operation of existing utility protective devices are not compromised.
Supplemental Review will be required if the sum of the SCCR of all Generating
Facilities on the Distribution System circuit exceeds 10% when measured at the
primary side of a dedicated distribution transformer, or the short circuit
contribution of the proposed generating facility is greater than 2.5% of the
interrupting rating of the Producer's Service Equipment when measured at
secondary side of a shared distribution transformer. Analyses such as Short
Circuit and Relay Coordination may need to be performed. The need for such
analysis will be identified by the Company during Supplemental Review.
f.

Network Interconnection: Connection of generating facilities on utility distribution
network systems shall be reviewed by the Company in its Initial Technical
Review of the impact of the distributed generating facility on the Company's
system. Based upon the results of the Initial Technical Review, the Company
may determine that Supplemental Review of the network interconnection is
necessary.
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3. Design Requirements
a. Integration with Utility Grounding and Ground System Protection: The grounding
scheme and the ground fault protection of the generating facility shall be
coordinated with the utility system to ensure a ground fault is properiy cleared on
the utility system. Any ground faults detected by the utility protection scheme (for
faults on the utility feeder between the utility substation and the generating
facility) must also be detected by the protection scheme of the generating facility.
For a single line to ground fault on the connecting utility feeder, the generating
facility's ground fault protection must be sufficient to prevent damage to the utility
system and other customer equipment due to overvoltage caused by
ferroresonance, displaced neutral, or self-excitation. The generating facility must
disconnect before the utility breaker recloses automatically.
b. Transformer Winding Configuration: The transformer winding configuration of the
customer or utility distribution transformer serving the generating facility shall be
reviewed by the Company in its Initial Technical Review to determine the
potential impact to the utility system and generating facility, and subsequent
interconnection requirements. Refer to typical single-line diagrams in Figures 13. Based upon the results of the Line Configuration Screen of the Initial
Technical Review, the Company may determine that Supplemental Review of the
transformer winding configuration is necessary.
c. Isolation Device: The customer shall furnish and install a manual isolation device
that has a visible break to isolate their generating facility from the utility
distribution system. The isolation device shall either be a disconnect switch or a
breaker with rack-out capability. The device must be accessible to utility
personnel and be capable of being locked by utility personnel in the open
position. For generating facilities that do not have a circuit breaker or interrupting
device, the isolation device must be capable of interrupting load. An existing
service disconnect device may be used if it meets these requirements. Attach a
label indicating "Customer Generating Facility" to the generator isolation device.
d. Interrupting Device: Applicable circuit breakers or interrupting devices at the
generating facility must be capable of interrupting the maximum available fault
current at the site, including any contribution from the generating facility. For
generating facilities that are greater than lOkW, the interrupting device must be
accessible to utility personnel at all times.
e. Dedicated Transformer: The utility may require the generating facility to install a
dedicated transformer, where the generating facility is served from the same
transformer secondary as another utility customer and if inverter-based
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technology is used that does not meet IEEE 519-1992 (or latest versions)
specifications. A dedicated transformer or other current-limiting device is needed
for any type of generating facility where the increase in available short circuit
current could adversely impact other utility customers on the same secondary
circuit (i.e., the short circuit contribution of the generating facility must not
increase the available short circuit current to the other utility customers on the
same secondary circuit such that the ratings of their equipment and protective
devices are exceeded). Based upon the results of the Initial Technical Review or
Supplemental Review, the Company shall determine whether an adverse impact
may occur and whether a dedicated transformer is necessary. In accordance
with Section 1 .c of Appendix III, the Company shall provide the customer with
final results of all technical screenings and Supplemental Review in writing, and
shall notify the customer of such determination and the reasons for such
determination as part of the written results.
Supervisory Control: For generating facilities with an aggregate capacity greater
than 1MW, computerized supervisory control may be required to ensure the
safety of working personnel and prompt response to system abnormalities in
case of islanding of the generating facility. Based upon the results of the initial
technical screening or additional technical study, the Company shall determine
whether supervisory control is necessary. In accordance with Section 2.c of
Appendix III, the Company shall provide the customer with final results of all
technical screenings and studies in writing, and shall notify the customer of such
determination and the reasons for such determination as part of the written
results.
Supervisory control shall include monitoring of: (a) gross generation by the
generating facility; (b) feedback of Watts, Vars, WattHours, current and voltage;
(c) Vars furnished by the utility; and (d) status of the interrupting device. In
addition, the supervisory control will allow the utility to trip the interrupting device
during emergency conditions.^ Monitoring will be performed by system
dispatchers or operators at the Company's control center.

^ Emergency conditions refer to the need for immediate action in response to a situation that has caused
injury, loss of life or property damage. Emergency conditions include, but are not limited to:
A system emergency or forced outage;
A potential hazard to Company personnel or the general public;
A hazardous condition relating to the generating facility;
The generating facility is interfering with the Company's equipment or equipment belonging to
other customers (including non-utility generating equipment);
The generating facility's protective devices have been tampered with by the customer and/or
owner and/or operator of the generating facility; or
A need for immediate action in response to a situation that has caused (or has the potential to
cause) injury, loss of life or property damage.
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g. Surge Capability: The generating facility interconnection equipment and relays
shall have the capability to withstand voltage and current surges in accordance
with IEEE/ANSI Standard C62.41 or IEEE Standard C37.90.1 as appropriate.
h. Eguipment Testing: The generating facility shall provide to the utility the
manufacturer's brochures/instruction manuals and technical specifications of
their proposed generating facility equipment, and test reports for evaluation by
the utility.
In addition, verification tests of customer-owned equipment shall be performed
on-site by customer to verify protective settings and functionality to ensure that
the equipment will not adversely affect the utility distribution system and that it
will cease providing power to the system under abnormal conditions. A
verification test shall be performed upon initial parallel operation of the
generating facility, or whenever interface hardware or software is changed that
can affect the protective functions. These tests shall be done by a qualified
individual (hired or employed by the customer) in accordance with the
manufacturer's recommended test procedure and in concurrence with the utility.
Qualified individuals include professional engineers, factory trained and certified
technicians, and licensed electricians with experience in testing protective
equipment.® To ensure that verification tests of customer-owned equipment are
performed correctly, the utility may request to witness the tests and receive
written certification of the results from the qualified individual. The customer
must inform the Company in writing of proposed changes in the customer's
interconnection hardware or software that are related to the performance,
operation, or timing of the protective functions not later than fifteen (15) business
days prior to implementation of such changes. Upon receiving notice of such
proposed changes from the customer, the Company must notify the customer in
writing of any concerns regarding the proposed changes within fifteen (15)
business days, in which case the changes shall not be implemented until the
customer and Company resolve the concerns to their mutual satisfaction and
document the resolution in writing.
All interconnection-related protective functions and transfer trip schemes, if
applicable, shall be periodically tested at intervals specified by the manufacturer,
or in accordance with industry practice. (When the interval is not specified by the
manufacturer or by the Company, protective functions should be tested every
four years.) The customer shall submit or make available for inspection by the
utility, test reports of such testing. Periodic testing conforming to the utility test
intervals for the particular line section can be specified by the utility under special
circumstances (e.g., where the generating facility is connected to a utility feeder
that has experienced high frequency of outages due to natural or unnatural
^ Also see the Standard Interconnection Agreement, Exhibit B, paragraph 2.a. (Sheet No. 340-19).
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causes such as in coastal areas where there are high winds). The Company will
determine whether special circumstances exist, and must inform the customer in
writing of any such determination and the reasons for that determination. A
system that depends upon a battery for trip power shall be checked and logged
once per month for proper voltage, or monitored continuously.

4. Operating Requirements
a. Disconnection of Generating Facility for Utility Reasons: Upon providing
reasonable notice (generally not to be less than ten (10) business days for
scheduled work), the utility may require the generating facility to temporarily
disconnect from the utility's system when necessary for the utility to construct,
install, maintain, repair, replace, remove, investigate, test, or inspect any of its
equipment or other utility customer's equipment, or any part of its system. The
generating facility shall not energize a de-energized utility line under any
circumstances, but may operate isolated from the utility system with an open tie
point in accordance with Section 4.1.
If the utility determines that such disconnection is necessary because of
unexpected system emergencies, forced outages, operating conditions on the
utility's system, or compliance with good engineering practices as determined by
the Company's engineers and/or operations personnel, the Company will
immediately attempt to notify, in person, by telephone, by electronic mail, or by
facsimile, the customer's designated representatives of the need to disconnect
the customer's generating facility. Unless the emergency condition requires
immediate disconnection as determined by the utility, the Company shall allow
sufficient time for the generating facility operator to manually disconnect the
generator. (As stated in Section 4.b below, there are circumstances where the
utility may disconnect the generating facility without prior notice to the Customer.)
Following the completion of work and/or rectification of the emergency conditions
by the utility, the utility shall reset the Customer's isolation device, if open, as
soon as practicable and shall provide, within fifteen (15) business days or such
other period as is mutually agreed upon in writing by the utility and the customer,
written documentation of the occurrence and nature of the utility's work and/or
emergency condition, and the disconnection of the customer's generating facility.
The utility shall take reasonable steps to minimize the number and duration of
such disconnections. The utility may disconnect the customer from the utility's
system for failure by the customer to disconnect their generating facility under
this Section 4.a, until such time that the utility work or emergency condition has
been corrected and the normal system condition has been restored.
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The generating facility may be disconnected by the utility at the facility location or
remotely by supervisory control, if available.
b. Personnel and System Safety: The utility may disconnect the generating facility
from the utility's system, without prior notice to the customer: (a) to eliminate
conditions that constitute a potential hazard to the utility's personnel or the
general public; (b) if pre-emergency'' or emergency conditions^ exist on the utility
system; (c) if a hazardous condition relating to the generating facility is observed
by the utility's inspection; (d) if the generating facility interferes with the utility's
equipment or equipment belonging to other utility customers (including non-utility
generating equipment); or (e) if the customer or a party with whom the customer
has contracted for ownership and/or operation of the generating facility has
tampered with any protective device. The generating facility shall remain
disconnected until such time as the utility is satisfied that the endangering
condition(s) has been corrected, and the utility shall not be obligated to allow
parallel operation of the generating facility during such period. If the utility
disconnects the generating facility under this Section 4.b, it shall as soon as
practicable notify the customer in person, by telephone, by electronic mail, or by
facsimile and provide the reason(s) why the generating facility was disconnected
from the Company's system. Following the rectification of the endangering
conditions, the utility shall provide, within fifteen (15) business days or such other
period as is mutually agreed upon in writing by the utility and the customer,
written documentation of the occurrence and nature of the endangering
conditions, and the disconnection of the customer's generating facility.

c. Synchronization: Upon connection, the generating facility shall synchronize with
the utility distribution system. Synchronization means that at the Point of
Interconnection, the frequency difference shall be less than 0.2 Hz from rated
frequency, the voltage difference shall be less than 5% of nominal voltage, and
the phase angle difference shall be less than 10 degrees.
d. Voltage Regulation: Unless specifically requested by the utility, the generating
facility shall not attempt to control or regulate the utility system voltage while
operating in parallel with the utility distribution system.
The generating facility shall not degrade the normal voltage provided by the utility
outside the limits stated in the utility tariff (± 5% of nominal voltage).
e. Unintended Islanding: For public and utility personnel safety and to prevent
possible damage to customer equipment, the generating facility shall be
equipped with protective equipment designed to prevent the generating facility
'' Pre-emergency conditions refer to the need for immediate action in response to a situation that has the
potential to cause injury, loss of life, or property damage.
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from being connected in parallel with a de-energized utility line. The generating
facility must automatically disconnect from the utility distribution system upon
loss of utility source, and remain disconnected until the voltage and frequency
have stabilized (see Section 4.j). Protective device requirements, such as direct
transfer trip, grounding bank, or active anti-islanding scheme, shall be
determined by the Company based upon the results of the Initial Technical
Review and/or Supplemental Review.
f.

Disconnect for Faults: The generating facility shall be equipped with protective
equipment designed to automatically disconnect the generating facility from the
utility distribution system for faults on the utility distribution circuit to which it is
connected, and remain disconnected until the voltage and frequency have
stabilized (see Section 4.j).

g. Voltage Disturbances: The generating facility shall be equipped with protective
equipment designed to automatically disconnect the generating facility from the
utility distribution system for voltages outside the normal operating range within
the clearing time as indicated in the table below, and remain disconnected until
the voltage and frequency have stabilized (see Section 4.j). The protective
equipment shall measure the RMS (root-mean-square) voltage at the Point of
Interconnection.
Voltage (% of base voltage)
V < 50%
50% < V < 88%
88% < V < 110%
110% < V < 120%
120% < V

Voltage (120V base)
V < 60 volts
60 volts < V < 106 volts
106 volts < V < 132 volts
132 volts < V < 144 volts
144 volts < V

Clearing Time
10 cycles
120 cycles
Normal Range
60 cycles
10 cycles

For generating facilities > 30kW, the voltage set points and clearing times shall
be adjustable to accommodate utility system requirements.
h. Freguencv Disturbances: The generating facility shall be equipped with
protective equipment designed to automatically disconnect the generating facility
from the utility distribution system when the frequency at the Point of
Interconnection deviates outside the utility specified operating range set forth
below, and remain disconnected until the voltage and frequency have stabilized
(see Section 4.j).
All generating facilities, including those with an aggregate capacity less than 30
kW, shall have frequency setpoints and clearing times selected by the utility and
provided below, to coordinate with the utility's system relay settings.
The generating facilities shall set protective equipment to (1) disconnect the
generating facility within 10 cycles if the frequency exceeds 60.5 Hz, (2) be
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capable of time delayed disconnection of 300 seconds with the adjustable
underfrequency setting set to 57.0 Hz, and (3) disconnect the generating facility
within 10 cycles if the frequency is less than 57.0 Hz.
Inadvertent Energization. Operation During Utility System Outage: The
generating facility shall not energize a de-energized utility circuit for any reason.
The generating facility may be operated isolated from the utility system during a
utility outage or system emergency only with an open tie breaker or disconnect
device which isolates the generating facility from the utility system. This shall
generally be done through manual opening and lockout of the Customer's service
breaker or isolation device (required under Section 3.c) by utility personnel prior
to starting the generating facility.
Where customers desire the ability to manually or automatically isolate their
generating facility from the utility system by themselves, the utility will consider
alternative designs proposed by the Customer that will prevent inadvertent
energization of a de-energized utility circuit. Such alternative design proposals
shall be reviewed and approved in writing by the Company prior to
implementation. The utility shall not unreasonably withhold such approval. Upon
implementation of an alternative design approved by the Company, the Customer
may isolate itself from the utility system during a utility outage and operate its
generating facility. Customers' alternative designs may, subject to review and
approval by the Company, enable customers to manually or automatically
reconnect back to the utility system upon restoration of utility system power,
provided that the utility has not locked out the customers' service as described
below and subject to the delay requirements specified in Section 4.j.
In certain situations, including anytime that utility personnel will be performing
work on the distribution system serving the point of interconnection between the
utility and Customer, the utility may determine the need to actively verify the open
tie point, and to install a Company lock to ensure the safety of utility personnel.
The Customer shall provide access to the isolation device required under Section
3.C for utility personnel to visually confirm the open tie point and install a
Company lock if necessary. Following restoration of grid power or rectification of
the emergency condition, the utility personnel shall, as soon as practicable,
remove the Company lock to allow reconnection of the generating facility with the
utility system.
Generators that are not interconnected do not operate in parallelor are
interconnecting but have no potential to operate in parallel with to-the utility's
distribution system at any time and which are therefore not covered under an
interconnection agreement may be operated by Customer at their discretion.
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Reguired Delay on Reconnection: The generating facility shall be equipped with
automatic means to prevent reconnection of the generating facility with the utility
distribution system until the utility service voltage and frequency are within the
utility tariff normal operating ranges and stable for at least 5 minutes, unless
eariier directed by the utility.

k. Loss of Protection: Failure of the generating facility interconnection protection
equipment, including loss of control power, shall result in the automatic
disconnection of the generating facility from the utility distribution system until
such time that the interconnection protection equipment has been restored.
Such failure shall initiate a signal to trip a generating facility circuit breaker or
shutdown an inverter. In the case of failure of Company-owned protection
equipment, following the rectification of the loss of protection, the utility shall
provide, within fifteen (15) business days or such other period as is mutually
agreed upon in writing by the utility and the customer, written documentation of
the occurrence, and the disconnection of the customer's generating facility.
I.

Reclosing Coordination: The generating facility shall be coordinated with the
utility system reclosing devices, by disconnecting from the utility distribution
system within the first reclose interval and remaining disconnected until the
voltage and frequency have stabilized (see Section 4.j).

m. Power Factor: The generating facility shall not adversely impact the power factor
at the Point of Interconnection. Generating facilities shall operate at a power
factor > 0.85 (lagging or leading).
Operation outside this range is acceptable provided the reactive power of the
generating facility is used to meet the reactive power needs of the customer's
internal loads or that reactive power is otherwise provided under utility tariff, and
it does not adversely impact the utility system voltage as specified in Section 4.d.
above.
n. Voltage Flicker: Any voltage flicker at the Point of Interconnection caused by the
generating facility shall not exceed the limits defined by the "Borderiine of
Visibility Curve" identified in IEEE Standard 519-1992 "Recommended Practices
and Requirements for Harmonic Control in Electrical Power Systems" (or latest
version). This requirement is necessary to minimize the adverse voltage effects
upon other utility customers on the utility distribution system.
o. Harmonics: Harmonic distortion at the Point of Interconnection caused by the
generating facility shall not exceed the limits stated in IEEE Standard 519-1992
"Recommended Practices and Requirements for Harmonic Control in Electrical
Power Systems" (or latest version). The customer is responsible for the
installation of any necessary controls or hardware to limit the voltage and current
HAWAIIAN ELECTRIC COMPANY, INC.
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harmonics generated from their generating facility to levels defined in IEEE
Standard 519-1992.
p. Direct Current Iniection: The generating facility shall not inject DC current
greater than 0.5% of the full rated output current into the utility distribution system
at the Point of Interconnection under either normal or abnormal operating
conditions. This applies primarily to generating facilities that use an inverter to
interconnect with the utility system.
q. Protection from Electromagnetic Interference (Immunity Protection): The
influence of electromagnetic interference (EMI) shall not result in a change in
state or misoperation of the generating facility interconnection system.
r.

Disconnection of Customer Generating Facilities: Except as otherwise provided
herein, the disconnection of a customer's generating facility shall not be subject
to standby charges provided that the disconnection was caused by the utility or
by the failure of the utility's equipment, or the disconnection was requested or
required by the utility due to reasons other than problems caused by the
customer's generating facility. The procedure for determining the applicability of
standby charges to a disconnection event shall be specified in the Company's
Schedule SS Standby Service tariff.

5. Technology Specific Requirements
a. Three-Phase Synchronous Generators: The generating facility circuit breakers
shall be 3-phase devices with electronic or electromechanical control. The
customer shall be responsible for properiy synchronizing its generating facility
with the utility distribution system by means of either a manual or automatic
synchronizing function. Automatic synchronizing is required for all synchronous
generators which have an SCCR greater than 5%. For a generating facility
whose SCCR exceeds 5%, the customer shall provide protective equipment
suitable for detecting loss of synchronism and automatically disconnecting the
generating facility from the utility distribution system. Unless otherwise agreed to
in writing between the utility and customer, synchronous generators shall
automatically regulate power factor, not voltage, while operating in parallel with
the utility system.
b. Induction Generators: Induction generators may be connected and brought up to
synchronous speed (as an induction motor) if it can be demonstrated that the
initial voltage drop measured at the Point of Interconnection is within the visible
flicker limits as defined by IEEE 519-1992 (or latest version). The same
requirements also apply to induction generation connected at or near
synchronous speed because a similar voltage dip is present due to an inrush
magnetizing current. The customer shall submit number of starts per specific
time period and maximum starting kVA draw data for the utility to verify that the
HAWAIIAN ELECTRIC COMPANY, INC.
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voltage dip due to starting is within the visible flicker limits and does not degrade
the normal voltage provided by the utility.
Induction generators do not require separate synchronizing equipment. Starting
or rapid load fluctuations on induction generators can adversely impact the
utility's system voltage. Corrective step-switched capacitors or other techniques
may be necessary if the voltage fluctuations measured at the Point of
Interconnection are not within the visible flicker limits as defined by IEEE 5191992 (or latest version). These measures can, in turn, cause ferroresonance. If
these measures (additional capacitors) are installed on the customer's side of the
Point of Interconnection, the utility will review these measures and may require
the customer to install additional protective relaying equipment, provided that the
utility provides the customer with written notice of the additional equipment
required and the reasons for such determination. The Company will determine
whether additional equipment is required to protect the Company's system.
c. Inverter Systems: Inverter interfaced distributed generators that are to be
installed in parallel with the utility distribution system must employ a nonislanding synchronous inverter. The inverter design shall comply with the
requirements of IEEE Std 1547 and UL 1741 standards (or latest versions) and
be certified to have anti-islanding protection such that the synchronous inverter
will automatically disconnect upon a utility system interruption.
Self-commutated inverters of the utility-interactive type shall synchronize to the
utility. Inverters capable of stand-alone operation shall not attempt to control the
voltage while operating in parallel with the utility distribution system. Linecommutated, thyristor-based inverters are not recommended and will require
Supplemental Review or IRS to determine harmonic and reactive power
requirements. All interconnected inverter systems shall comply with the
harmonic current limits of IEEE Std 519-1992 (or latest version).

6. Protection, Synchronizing, and Control Reguirements
a. Protection Reguirements: The generating facility shall, at a minimum, provide
adequate protective devices which include over/under voltage trip, over/under
frequency trip, reverse power relay (for non-export generating facilities), and a
means for automatically disconnecting the generating facility from the utility
distribution system whenever a protective device initiates a trip. Based upon the
results of the Initial Technical Review and/or Supplemental Review by the
Company, additional protective devices may be required. Photovoltaic
generating systems are to follow the guidelines set by UL 1741 standard (or
latest version). Typical equipment and protective device requirements for large
HAWAIIAN ELECTRIC COMPANY, INC.
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synchronous, induction, and inverter generators are illustrated in Figures 1, 2,
and 3 respectively in Exhibit A.
b. Suitable Eguipment: All protective devices (described in this document) for
generating facilities > 30kW shall be utility-grade (see Definition for "Utility-Grade
Protective Equipment") except for inverter-based generating facilities which shall
comply with UL 1741 standard (or latest version) and IEEE 1547 (or latest
version). The generating facility shall be responsible for identifying the specific
models of their protective devices. All protective devices shall be used in
accordance with their intended application.
c. Review of Design Drawings: The following engineering drawings/documents are
required for review and approval by the utility prior to construction of the
generating facility interconnection. Prior to being submitted to the utility, all
drawings/documents shall be approved by a Professional Electrical Engineer
registered in the State of Hawaii for generating facilities > 30kW. That approval
shall be indicated by the presence of the Engineer's Professional seal on all
drawings and documents.
•

A single-line diagram, relay list, trip scheme and settings of the generating
facility, which identifies the Point of Interconnection, circuit breakers, relays,
switches, synchronizing equipment, monitoring equipment, and control and
protective devices and schemes.

•

A three-line diagram which shows the Point of Interconnection, potential
transformer (PT) and current transformer (CT) ratios, and details of the
generating facility configuration, including relays, meters and test switches.
(Not required for generating facilities < 30kW).
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EXHIBIT A

Typical Equipment and Protective Device Requirements for
Large Synchronous, Induction, and Inverter Generators

HAWAIIAN ELECTRIC COMPANY, INC.
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APPENDIX II-B
APPLICATION FOR NON-EXPORT DISTRIBUTED GENERATION FACILITIES
(NON-PARALLEL OPERATION)
This Application is considered complete when it provides all applicable and correct information required
below. Additional information to evaluate the Application may be required.
Customer Information:
Nmne:
Mailing Address:
City:

State:

Phone (Daytime): (
Fax: (

)

Zip:
Phone (Evening): (

)

)

E-Mail Address:

Electric Service Company and Account No.:
Facility Location (if different from above):
Facility Location Tax Map Key No.:
Owner of the Generating Facilit\' (if different from Customer)
Nmne:
Mailing Address:
City:

State:

Phone (Daytime): (
Fax: (

)

)

Zip:
Phone (Evening): (

)_

E-Mail Address:

Operator (if different from Customer and Owner)
NMHC:

Mailing Address:
City:

State:

Phone (Daytime): (
Fax: (

)

)

Zip:
Phone (Evening): (

E-Mail Address:

HAWAIIAN ELECTRIC COMPANY, INC.
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Generating Facilitv Information
Inverter Manufacturer(s):

Model(s)_
(kW)

Nameplate Rating:

(kVA)

(AC Volts) (CEC-CSI)^

] Single Phase
] Three Phase
Prime Mover:

] Photovohaic
[ ] Reciprocating Engine
] Fuel Cell
[ ] Turbine
] Other (describe)

Energy Source:

]
]
]
]

Solar
[ ] Wind
Hydro
[ ] Diesel
Natural Gas
[ ] Fuel Oil
Other (describe)

Is the equipment UL1741 Listed?

[ ] Yes
[ ]No

If Yes, attach manufacturer's cut-sheet showing UL1741 listing.
UF Trip Setting:

UF Time Delay (Seconds):

Is the system self-excited with the potential to island (i.e. will the equipment package include an onsite
storage system)?
[ ] Yes
[ ] No
If Yes, provide the following:

Total Storage Capacity:
Total Rating:
Total DC Voltage:

(Amp-hours)
(kW)
(Volts)

List components of the Generating Facility equipment package that are currently certified:
Certifying Entity (e.g. UL)

Equipment Type
1.
2.
3.
4.
5.
Additional documentation required:

^ CEC-CSI means the California Energy Commission's ratings under the Cahfornia Solar hiitiative progiam.
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1.
2.

Single line or schematic drawing of the proposed Generating Facility.
Manufacture data sheet, schematic, or specification for Generating Facility equipment that will
interconnect to the utility.

Installation Details
Installing Electrical Contractor:
Firm:

License No.:

Mailing Address:
City:

State:

Phone (Daytiine): (
Fax: (

)

Zip:
Phone (Evening): (

)

)

E-Mail Address:

Estimated Installation Date (if known):
Generator/Equipment Certification
Generating systems that utilize inverter technology must be compliant with Institute of Electrical and
Electronics Engineers IEEE Std 1547 and Underwriters Laboratories UL 1741 in effect at the time this
Agreement is executed or have received written exemption from the Company from such standards,
which may be granted at Company's sole discretion. Generating systems that use a rotating machine
must be compliant with applicable National Electrical Code, Underwriters Laboratories, and Institute of
Electrical and Electronics Engineers standards and rules and orders of the Hawaii Public Utilities
Commission in effect at the time this Agreement is executed. By signing below, the Applicant
certifies that the installed generating equipment meets the appropriate preceding requirement(s)
and can supply documentation that confirms compliance.
Applicant:

Date:

Insurance
Insurance Carrier:
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APPENDIX III
Interconnection Process Overview
The purpose of this Appendix III is to provide a general overview of the process and procedures
for interconnecting a Generating Facility that wiH-is intended to operate or has the potential to
operate in parallel with the Company's Distribution System. The general technical guidelines to
facilitate the interconnection and parallel operation of Generating Facilities with the Company's
Distribution System are set forth in Appendix I of this Rule 14H. If there is a conflict between
the technical specifications set forth in Appendix I with any technical specifications set forth
elsewhere in the Company's tariffs, the specifications of Appendix I shall prevail. Capitalized
terms used in this Appendix III are defined in Appendix I of this Rule 14H.
1.

Steps in the Interconnection Process
a. The interconnection process will be initiated when a Customer approaches or contacts the
Company to request interconnection of a Generating Facility to the Company's
Distribution System that ¥i411-is intended to operate or has the potential to operate in
parallel with the Company's Distribution System. The Company's Key Account
Management Division will serve as the centralized point of contact for applications to
interconnect a Generating Facility to the Company's Distribution System. (Note for
HELCO and MECO, the Engineering Department and the Renewable Energy Services
Department will serve as the Company's centralized point of contact, respectively).

HAWAIIAN ELECTRIC COMPANY, INC.
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b. The following flowchart provides, for illustrative purposes, the major steps in the
interconnection process:

STEPS IN THE INTERCONNECTION PROCESS
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c. The activities in each step shown in the flowchart are explained below:
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Step 1: Within five (5) business days of receiving a Customer's request to interconnect a
Generating Facility to the Company's Distribution System, the Company will provide the
Customer with: (a) the Distributed Generating Facility Interconnection Standards Technical
Requirements {Rule 14H Appendix I); (b) an appropriate interconnection agreement depending
on the Customer's intent to export or participate in a wholesale power sale arrangement; and (c)
this Interconnection Process Overview {Rule 14H Appendix III).
Step 2: The Company's interconnection review begins when a Customer submits a
completed Exhibit A to Appendix II^-e^II-A or Appendix II-B CTnterconnection Application").
Along with the Customer's Interconnection Application, the Customer must also provide the
design drawings, operating manuals, manufacturer's brochures/instruction manual and technical
specifications, manufacturer's test reports, bill of material, protection and synchronizing relays
and settings, and protection, synchronizing, and control schemes for the Generating Facility to
the Company for its review. The Company shall have the right to specify the protection and
synchronizing relays and settings, and protection, synchronizing and control schemes, consistent
with the technical requirements of Appendix I, that affect the reliability and safety of operation
and power quality of the Company's system with which the Generating Facility seeks to
interconnect {"Facility Protection Devices/Schemes"). The Company shall maintain the
confidentiality of infomiation the Customer deems confidential, unless and until a final, nonappealable Commission decision determines that disclosure is necessary to protect the public or
as otherwise determined by the Commission.
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Within fifteen {15) business days of the receipt of an Interconnection Application and
supporting material, or such other period as is mutually agreed upon in writing by the Company
and the Customer, the Company shall review the Customer's Interconnection Application and
supporting material and provide written notification of its general completeness, or alternatively,
incompleteness. If an Interconnection Application is deemed incomplete, the Company shall
specify in a written notice the additional infomiation that is required. The completeness
determination cycle will be repeated as necessary until sufficient information is submitted by the
Customer to enable the Company to review the Interconnection Application.
Step 3: Within fifteen {15) business days of the date the Customer's Interconnection
Application and supporting materials are deemed complete, the Company will complete an
Initial Technical Review of the Interconnection Application. The Company shall make a
determination as to whether a Generating Facility is designed to operate in parallel or has the
potential to operate in parallel with

Companv's_electric_systeni during the Initial Technical

Review. The Initial Technical Review will result in the Company providing either: (a) for
Appendix II-B Applications, if Screen 3 is passed, approval to interconnect, or if Screen 4 is
passed, the Generating Facility qualifies for interconnection subject to the conditions set forth in
Screen 4; (b) if all of the Initial Technical Review Screens are passed, the Generating Facility
qualifies for Simplified Interconnection, and an executable interconnection agreement for the
Customer's signature; or, {be) if one or more screens are not passed, notification that
Supplemental Review will be required and the results, in writing, of all Initial Technical Review
screenings.
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If Supplemental Review is required, the Customer shall notify the Company, in writing,
to proceed with the Supplemental Review, or the Customer shall agree to withdraw its
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Interconnection Application. Within twenty {20) business days of notification by the Customer
that it would like to move forward with Supplemental Review, the Company shall complete a
Supplemental Review. The Supplemental Review will result in the Company providing either:
{a) Simplified Interconnection {b) interconnection requirements beyond those for a Simplified
Interconnection, and a non-binding, good faith estimate of the Company's portion of the costs to
perfomi the interconnection requirements identified by the Supplemental Review, or {c) a
determination that an Interconnection Requirements Study {IRS) is required, and a good faith
cost estimate and schedule for the completion of the IRS including an identification of the
specific analysis and/or reviews that will be performed as part of the IRS.
If an IRS is required, the Customer shall agree to pay the cost estimate for the IRS
provided by the Company, or the Customer shall withdraw its Interconnection Application. The
Company shall complete the IRS within one hundred fifty {150) calendar days of the Customer's
agreement to move forward with the IRS and payment of the IRS cost is received. The
completion of the IRS shall include the Company's proposal to the Customer of the following:
{a) interconnection requirements and a non-binding, good faith estimate of the Company's
portion of the costs to perfomi the interconnection requirements; and {b) protection and
synchronizing relays and settings, protection, synchronizing and control schemes, and any other
equipment and/or performance requirements necessary to meet the IRS requirements.
The Company, for good cause, may modify the time limits to conduct the Initial
Technical Review, the Supplemental Review, or the IRS, and shall inform the Customer in
writing of the need to modify the applicable time limit. The modified time limit shall be

HAWAIIAN ELECTRIC COMPANY, INC.
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mutually agreed upon in writing between the Company and the Customer. Final results of all
technical screenings. Supplemental Review, and IRS will be provided in writing to the Customer.
Step 4: Based on the results of the Initial Technical Review, or Supplemental Review {if
needed), or IRS {if needed), the Customer and Company will work together to finalize the singleline diagram, relay list, trip scheme and settings, and three-line diagram, which is required in the
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circumstances set forth in the Interconnection Application. After finalization of the single-line
diagram, relay list, trip scheme and settings, and three-line diagram {if required), the Customer
will make any revisions deemed necessary to the Interconnection Application and resubmit the
Interconnection Application to the Company. Resubmission will not impact the Customer's
interconnection position. The Customer must also complete a Facility Equipment List, which
will identify equipment, space and/or data at the Generating Facility location that must be
provided by the Customer for use in conjunction with the Company's Interconnection Facilities.
The Facility Equipment List will be included as Exhibit B to an interconnection agreement
entered between the Company and the Customer. If requested, the Company will provide
assistance to the Customer to complete the Facility Equipment List.
Step 5: Within fifteen {15) business days of the completion of all activities specified in
Step 4 above, or within such other period as is mutually agreed upon in writing by the Company
and the Customer, the Company will complete an identification of Interconnection Facilities that
are necessary to complete the interconnection and that will be owned by the Company. A list and
description of the Company's Interconnection Facilities will be included as Exhibit C to the
interconnection agreement entered between the Company and the Customer. The Company and
Customer shall mutually agree in writing to a schedule by which the Interconnection Facilities
will be constructed and a determination of when the Customer's Generating Facility shall be
connected to the Company's Distribution System. The Interconnection Facilities are projectspecific, and the time to complete the facilities will depend on the complexity of the facilities
required. Consistent with Section 5 of this Appendix III, the Customer shall maintain insurance
coverage or be self insured against risks arising under the interconnection agreement. The
HAWAIIAN ELECTRIC COMPANY, INC.
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Customer Insurance Coverage will be included as Exhibit D to any interconnection agreement
entered between the Company and the Customer.

Step 6: Within five {5) business days of the completion of all activities specified in Step
5 above, the Company will provide the Customer with an executable interconnection agreement,
which must be executed prior to the interconnection and parallel operation of the Customer's
Generating Facility. If requested by the Customer, the interconnection agreement may be signed
by the Customer and a third party that is the owner and/or operator of the Generating Facility.
The Company will provide a fully executed interconnection agreement to the Customer: {a)
within fifteen {15) business days of receipt of Customer's executed interconnection agreement if
all applicable City and/or County permits required for the Generating Facility have been closed
and posted, and all Customer documentation required as a part of the interconnection agreement
have been received; or {b) within fifteen {15) business days following the date upon which all
applicable City and/or County permits required for the Generating Facility have been closed and
posted, and all Customer documentation required as a part of the interconnection agreement have
been received.
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Initial Technical Review
a. The following flowchart provides, for illustrative purposes, the major steps in the Initial
Technical Review process:
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b. Explanation of the screens used in the Initial Technical Review process:
Introduction:
This Initial Technical Review process allows for the timely approval for the interconnection of
Generating Facilities that will operate in parallel with te-the Company's Distribution System and
those that will interconnect but not operate in parallel that will operate in parallel or have the
potential to operate in parallel-with the Company's Distribution System. The Initial Technical
Review process includes a screening to determine if a Generating Facility qualifies for
Simplified Interconnection, or if Supplemental Review is needed to determine requirements, if
any, beyond those of a Simplified Interconnection, or if an Interconnection Requirement Study
(IRS) is needed, to determine interconnection requirements.

Note: Failure to pass any screen of the Initial Technical Review process means only that further
review is required to determine additional requirements, if any, or if an IRS is needed before the
Generating Facility can be approved for interconnection with the Company's Distribution
System. It does not mean that the Generating Facility cannot be interconnected. Though not
explicitly covered in the review process, the Generation Facility shall be designed to meet all of
the applicable requirements in Appendix I of Rule 14H.

Purpose:
This review determines the following:
1)

Whether a Generating_Facilitv is designed to_op£rate_in_parallel with the
Company's Distribution System; or, if the Generating Facility is not designed to
HAWAIIAN ELECTRIC COMPANY, INC.
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operate in parallel but has the potential to do so, whether the design is sufficient to
ensure the Generating Facility will not, in fact, operate in parallel with the
Distribution System.

21

_If a Generating Facility qualifies for Simplified Interconnection

^3J

If a Generating Facility can be made to qualify for interconnection by performing
a Supplemental Review that will be able to determine additional requirements, if
any, or

34)

If an IRS is required, the cost estimates and rough schedule for performing the
IRS.

Screen 1: Is the Point of Interconnection to a Distribution System?
If Yes, continue to Screen 2.
If No, the Generating Facility does not qualify for Simplified Interconnection and
may not interconnect under Rule 14H.
Significance: Rule 14H only applies to Customer requests to interconnect a Generating
Facility to the Company's Distribution System.
Screen 2: Is the Generating Facility designed to operate in parallel with the Distribution
System?
If Yes, continue to Screen 5.
If No., continue to Screen 3.

Screen 3: If the Generating Facility is not designed to operate in parallel with the
Distribution System, does it have the potential to do so?
HAWAIIAN ELECTRIC COMPANY, INC.
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If Yes, continue to screen 4.
If No, Generating Facility is not subject to Rule 14H review process.
Significance: Rule 14H only applies to Customer Generating Facilities that operate in
parallel or have the potential to operate in parallel with the Company's
Distribution System. However, Customer is required to register the
Generating Facility by completing and submitting an Application for NonExport Distributed Generation Facilities (Non-Parallel Operation)
provided in Appendix II-B. Registration shall satisfy the Customer's
notice requirements set forth in Tariff Rule 3B (Change In Customer's
Equipment Or Operations) and is required for purposes of determining
potential load that the Company may be required to serve.

_Screen 4: If the Generating Facility_has the potential to operate in parallel with the
Distribution System, is the design of the Generating Facility sufiicient to
ensure the Generating Facility will not, in fact, operate in parallel with the
Distribution System?

If Yes, the Generating Facility qualifiesJbr_interconnection subject to the following
conditions:
1. Reverse Power Protection: To ensure power is never exported to the
Distribution System, the Owner shall install and maintain, at Owner's
expense, reverse power protection in the form of either: (1) Internal Transfer
Relay included within a inverter device which is UL certified to prevent
reverse power flow; or (2) an external reverse power relay.
HAWAIIAN ELECTRIC COMPANY, ESfC.
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2. Bi-Directional Advanced Meter: The Company shall install, at Company's
expense, a bi-directional advanced meter.
3. The equipment set forth above shall be included by the Customer in the
Facility Equipment List.
4. Company shall have the right to disconnect a Generating Facility without
prior notice to the Customer pursuant to Rule 14H, Section 4.b, in the event
the Company determines that the Generating Facility is operating in parallel
with the Distribution and Customer shall pay for any and all costs incurred by
the Company in enforcing this right

If No, continue to Screen 5.
Significance: If it can be assured that the Generating Facility is designed not to operate in
parallel with the Company's Distribution System, then a Generating Facility will
be allowed to interconnect subject to the installation of the equipment set forth in
Screen 4. Such equipment is intended to monitor and prevent a reverse power
condition in which power flows from the Generating Facility to the Distribution
System. Capacity of Generating Facilities that are determined by the Company in
this Screen 4 not to operate in parallel with the Distribution System shall not be
included in the calculation of aggregate Generating Facility Capacity in this Rule
14H."

Screen 25: Is the Point of Interconnection to a Network System?

If Yes, perform Supplemental Review.
HAWAIIAN ELECTRIC COMPANY, INC.
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If No, continue to Screen 3^6.
Significance: Special considerations must be given to Generating Facilities proposed to
be installed on a Network System because of the design and operational
aspects of network protectors. There are no such considerations for radial
Distribution Systems.

Screen ^6\_ If exporting power across the Point of Interconnection, can the power export
cause a reversal of power flow at any voltage regulation device that is not bi-directional?
If Yes, perform Supplemental Review.
If No, continue to Screen 47.
Significance: If it can be assured that the Generating Facility will not export power, or if
exported power will not cause a reversal of power flow at a voltage
regulation device that is not designed to handle reverse power flow, the
Company's Distribution System does not need to be studied for
load-carrying capability or Generating Facility power flow effects on the
Company's voltage regulators.

Screen 47: Is the aggregate Generating Facility capacity on the Line Section less than or
equal to 15% of Line Section peak load?
If Yes, continue to Screen %%_.
If No, perform Supplemental Review to determine cumulative impact on Line
Section.
HAWAIIAN ELECTRIC COMPANY, INC.
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1) Low penetration of Generating Facility installations will have a
minimal impact on the operation and load restoration efforts of the
Company's Distribution System.
2) The operating requirements for a high penetration of Generating
Facilities may be different since the impact on the Company's Distribution
System will no longer be minimal, therefore requiring additional study or
controls.

Screen 58: Is the voltage flicker and/or drops associated with the Generating Facility
within IEEE 519 or IEEE 1453 limits?
If Yes, continue to Screen 69.
If No, perform Supplemental Review.
Significance:

1) This screen addresses potential voltage fluctuation problems for
Generating Facilities that start by motoring.
2) When starting. Generating Facilities should have minimal impact on
the sersdce voltage to other Customers.
3) This screen addresses voltage flicker at the Point of Interconnection
caused by the Generating Facility. Passing this screen does not relieve the
Customer from ensuring that its Generating Facility complies with the
flicker requirements of Rule 14H.

Screen 69: Is the gross rating of the Generating Facility 10 kW or less?
If Yes, the Generating Facility qualifies for Simplified Interconnection. Skip
remaining screens.
HAWAIIAN ELECTRIC COMPANY, INC.
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If No, continue to Screen -710.
Significance: The Generating Facility will have a minimal impact on fault current levels
and any potential line over-voltages from loss of the Company's
Distribution System neutral grounding.

Screen 710: Is the Generating Facility inverter-based and 250 kW or less and does it
meet IEEE 1547 and UL 1741 standards?
If Yes, continue to Screen 912.
If No, continue to Screen •8jJ_.
Significance:

Inveiter-based generating facilities less than 250 kW interconnecting tlirougli inverters
that meet UL 1741, or latest version (the Standard for Inverters, Converters, Controllers
and Interconnection System Equipment for use with Distributed Energy Resources) and
IEEE 1547, or latest version (the IEEE Standard for Interconnecting Distribution
Resources with Electric Power Systems) have minimal impact to the short circuit
currents. Self excited synchronous generators present more interconnection issues.

Screen S l l : Is the Short Circuit Current Contribution Ratio within acceptable limits?
If Yes, continue to Screen 912.
If No, perfomi Supplemental Review.
The Short Circuit Current Contribution Ratio consists of two criteria; both of which
must be met when applicable:
1) When measured at primary side (high side) of a Dedicated Distribution
Transformer serving a Generating Facility, the sum of the short circuit
HAWAIIAN ELECTRIC COMPANY, INC.
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contribution ratios of all generating facilities connected to the Company's
Distribution System circuit that serv^es the Generating Facility must be less
than or equal to 0.1 (10%), and
2) When measured at the secondary side (low side) of a shared distribution
transformer, the short circuit contribution of the proposed Generating Facility
must be less than or equal to 2.5% of the interrupting rating of the Customer's
service equipment.

Significance: If the Generating Facility passes this screen it can be expected that it will
have no significant impact on the Company's Distribution System's short
circuit duty, fault detection sensitivity, relay coordination or fuse-saving
schemes.

Note: The ampere rating of the Customer's service equipment to be used in this
evaluation will be that rating for which the customer's utility service was originally
sized or for which an upgrade has been approved. It is not the intent of this provision
to allow increased export simply by increasing the size of the customer's service
panel, without separate approval for the resize.

Screen 912: Is the Line Configuration Screen (see below) acceptable for Simplified
Interc onne ction ?
If Yes, the Generating Facility qualifies for Simplified Interconnection.
If No, perform Supplemental Review.
HAWAIIAN ELECTRIC COMPANY, INC.
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Line Configuration Screen: Identify primary distribution line configuration that will
serve the Generating Facility. Based on the type of interconnection to be used for the
Generating Facility, determine fi^om the table below if the proposed Generating
Facility passes the screen.

Primary Distribution Line
Type Configuration

Table I
Type of Interconnection to be Made to Primary
Distribution Line

Three-phase, three wire

Any type

Pass Screen

Three-phase, four wire

Single-phase, line-to-neutral

Pass Screen

All others

To pass, aggregate Generating
Facility nameplate rating must
be less than or equal to 10% of
Line Section peak load

Three-phase, four wire
(For any line that has such
a section OR mixed three
wire and four wire)

Results/Criteria

Significance: If the primary distribution line serving the Generating Facility is of a
"three-wire" configuration, or if the Generating Facility's distribution
transformer is single-phase and connected in a line-to-neutral
configuration, then there is no concern about overvoltages to the
Company's or other Customer's equipment caused by loss of system
neutral grounding during the operating time of the non-islanding
protective function.
c. Within fifteen (15) business days of the date the Customer's Interconnection Application
is deemed complete, the Company will complete the Initial Technical Review. The
Company, for good cause, may modify the time limits to conduct the Initial Technical
Review and shall inform the Customer in writing of the need to modify the applicable
HAWAIIAN ELECTRIC COMPANY, INC.
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time limits. The modified time limit shall be mutually agreed upon in writing between
the Company and the Customer,
d. The Initial Technical Review will result in the Company providing either: (a) if all of the
Initial Technical Review Screens are passed, the Generating Facility qualifies for
Simplified Interconnection, and an executable interconnection agreement for the
Customer's signature; or, (b) if one or more screens are not passed, notification that
Supplemental Review will be required and the results, in writing, of all Initial Technical
Review screenings.

3.

Supplemental Review
a. If a Generating Facility has failed to meet one or more of the Initial Technical Review
screens for Simplified Interconnection as proposed, the Company will notify the
Customer and perform a Supplemental Review as described in this section. The intent of
the Supplemental Review is to provide a slightly more detailed review of only the
conditions that cause the Generating Facility to fail the Initial Technical Review.
b. If Supplemental Review is required, the Customer shall notify the Company, in writing,
to proceed with the Supplemental Review, or the Customer shall agree to withdraw the
Interconnection Application. If the Customer does not notify the Company within fifteen
(15) business days, the Interconnection Application shall be deemed to be withdrawn.
c. The Supplemental Review shall be completed, absent any extraordinary circumstances,
within twenty (20) business days of receipt of the Customer's approval, in writing, to
proceed with the Supplemental Review. The Company, for good cause, without
HAWAIIAN ELECTRIC COMPANY, INC.
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extraordinary circumstances, may modify the time limits to conduct the Supplemental
Review and shall inform the Customer in writing of the need to modify the applicable
time limits. The modified time limit shall be mutually agreed upon in writing between
the Company and the Customer,
d. The Supplemental Review will result in the Company providing either: (a) Simplified
Interconnection, (b) interconnection requirements beyond those for a Simplified
Interconnection, and a non-binding, good faith estimate of the Company's portion of the
costs to perform the interconnection requirements identified by the Supplemental
Review, or (c) a determination that an IRS is required, and a good faith cost estimate and
schedule for the completion of the IRS including an identification of the specific analysis
and/or reviews that will be performed as part of the IRS. An IRS shall not be required for
UL 1741 inverter systems when (1) in the event that Supplemental Review is triggered by
Screen 4-7_above, the aggregate generating capacity per Line Section is below 50% of the
Line Section minimum kW load during the period when the proposed generation is
available (including noon on Sunday for solar photovoltaic systems); and (2) in the event
that Supplemental Review is triggered by Screen 9-12 above, a feasible solution from a
pre-identified list of solutions maintained by the Company has been identified and agreed
upon between the Company and the Customer. The exclusionsfi^omthe IRS process,
when conditions (1) or (2) above are met, shall not exclude review under the other Initial
Technical Review screens, and shall not apply if there are exceptional circumstances,
such as impacts to reliability and/or safety that cannot feasibly be addressed without an
IRS.
HAWAIIAN ELECTRIC COMPANY, INC.
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e. If the Supplemental Review results in interconnection requirements beyond those for a
Simplified Interconnection, the Customer must also complete a Facility Equipment List,
which will identify equipment, space and/or data at the Generating Facility location to be
provided by the Customer for use in conjunction with the Company's Interconnection
Facilities. The Facility Equipment List will be included as Exhibit B to any
interconnection agreement entered between the Company and the Customer. If
requested, the Company will provide assistance to the Customer to complete the Facility
Equipment List.

4.

Interconnection Requirements Study ("IRS")

If the Supplemental Review process fails to determine interconnection requirements, then an IRS
shall be performed as follows:
a. If an IRS is necessary, the Company will provide the Customer with a good faith cost
estimate and schedule for the completion of the IRS including an identification of the
specific analysis and/or reviews that will be performed as part of the IRS. A cost estimate
and schedule for the analyses will be provided to the Customer before the overall study is
started. This generally would be done when the Company responds to the Customer with
the findings of the Supplemental Review.
b. If an IRS is required, the Customer shall agree to pay the cost estimate for the IRS
provided by the Company, or the Customer shall withdraw its Interconnection
Application. If the Customer does not agree to perform an IRS or agree to pay the cost
estimate for the IRS within fifteen (15) business days, the Interconnection Application
HAWAIIAN ELECTRIC COMPANY, INC.
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shall be deemed to be withdrawn. Customers with existing Generating Facilities already
operating in parallel with the Company's system on March 21, 2003, will not be charged
for any IRS.
c. The scope and cost of the IRS will depend on the complexity of the Company's
Distribution System to which the Generating Facility is requesting to interconnect, which
must be modeled, and the degree to which the Generating Facility will affect the
Company's system. Examples of the analyses and/or reviews that fall within an IRS
include: (1) Feeder Load Flow; (2) Dynamic Stability Analysis; (3) Transient
Overvoltage; and (4) Short Circuit and Relay Coordination.
d. The Company may perform the analyses included in the IRS. The Company may also
contract the analyses or parts of the analyses to an outside consultant specializing in such
analyses for complex situations, or in situations where the Company does not have
available resources to conduct the analyses in a time frame mutually agreeable to both the
Company and the Customer.
e. The Company shall complete or have a consultant complete the IRS within one hundred
fifty (150) calendar days of the Customer's payment of the IRS. The Company, for good
cause, without extraordinary circumstances, may modify the time limits to conduct the
IRS and shall inform the Customer in writing of the need to modify the applicable time
limit. The modified time limit shall be mutually agreed upon in writing between the
Company and the Customer. The Company, shall provide a written letter to the
Customer to explain all delays in completing the IRS beyond the completion schedule of
one hundred fifty (150) calendar days.
HAWAIIAN ELECTRIC COMPANY, INC.
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The Customer and Company may agree (to be documented in writing) to have the IRS
performed by a qualified third-party consultant, or by a qualified employee, contractor, or
agent of the Customer at the Customer's sole cost so long as the employee, consultant,
contractor, or agent meets the following qualifications: (1) experience and familiarity
with electric utility system modeling, feeder load flow analyses, dynamic stability
analyses, transient overvoltage analyses, and short circuit and relay coordination; (2)
knowledge of electric utility system operation, transmission and distribution system
planning and protection, and distributed generation interconnection issues; and (3)
knowledge of the unique characteristics and needs of small, non-interconnected island
electric grids and the unique challenges and operational requirements of such systems. In
addition, the scope of work of the third-party consultant's study shall be mutually
agreeable to both the Company and the Customer. Elements of the study scope of work
may include items such as: (1) Feeder Load Flow; (2) Dynamic Stability Analysis; (3)
Transient Overvoltage; and (4) Short Circuit and Relay Coordination. All study
recommendations by the Customer's consultant shall be reviewed and approved by the
Company.

g. The Company may consolidate more than one Generating Facility in an IRS if the
Generating Facilities are on the same Distribution System feeder that is the subject of the
IRS, provided that the Customers consent to consolidation and the sharing of technical
information between them. Parties to a consolidated IRS shall pay study and upgrade
costs on a pro rata basis as agreed by the parties that desire to share the costs for the IRS.
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The cost may be prorated based upon the expected annual electricity output of the
respective facilities or the capacity of the Generating Facility.
h. The IRS may identify the need for Company Interconnection Facilities required to
facilitate interconnection of the Generating Facility. The Customer will be responsible
for the cost of any Company Interconnection Facilities associated with the
interconnection of its Generating Facility. An identification of the Company
Interconnection Facilities and an estimated cost of the Company Interconnection
Facilities shall be listed in Exhibit C (Interconnection Facilities Owned by the Company)
to the interconnection agreement entered between the Company and the Customer. The
Customer will be responsible for the cost of any Company Interconnection Facilities
associated with the interconnection of its Generating Facility.
i.

If the Company determines that there are benefits to the utility system due to the
Company Interconnection Facilities, a credit reflecting these benefits shall be provided to
the Customer, subject to Commission approval. For example, if there is a planned
Distribution System addition that may be deferred or displaced due to the addition of the
Company Interconnection Facilities associated with interconnection of a Generating
Facility, the dollar value of the deferral or displacement would be determined and
proposed to be credited to the Customer (subject to Hawaii Public Utility Commission's
approval) as a line item in Exhibit C to the interconnection agreement (Interconnection
Facilities Owned by the Company), Section 2 (Customer Payment to Company for
Company Interconnection Facilities, Review of Facility, and Review of Verification
Testing). The calculation of the benefits to the utility system will be examined on a caseHAWAIIAN ELECTRIC COMPANY, INC.
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by-case basis taking into account what Distribution System addition(s) would have been
deferred or displaced by the Company Interconnection Facilities that resulted from the
interconnection of a Generation Facility. The Company would then calculate a dollar
value of the deferral or displacement, and propose to credit the Customer for that deferral
or displacement value. The Company shall file a letter providing the Commission with
sufficient information to document the proposed credit to be provided to the Customer for
said deferral or displacement value. The proposed deferral or displacement value would
not be credited to the Customer until the Commission approves such credit.

5.

Insurance Coverage
a. In accordance with Commission Decision and Order No. 22248, Docket No. 03-0371, the
Company will not impose a standardized insurance requirement for distributed generation
projects. However, the Customer is obligated to carry adequate insurance in forms and
amounts that are commercially reasonable for each particular situation. The Customer
bears responsibility for determining its insurance requirements. Prior to execution of the
standard interconnection agreement, the Customer shall disclose if it will be self-insured
(and if so its means and capability to self insure) or if it will obtain an insurance policy
(and if so in what forms and amounts). The Customer shall provide evidence of such
insurance, including insurer's acknowledgement that coverage applies with respect to the
standard interconnection agreement, by providing certificates of insurance to the
Company prior to any parallel interconnection, or, if insurance is being modified, within
30 days of any change.
HAWAIIAN ELECTRIC COMPANY, INC.
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b. As general guidance, the Company recommends consideration of a commercial general
liability policy, covering bodily injury and property damage. The Company also
recommends that coverage amounts be considered relative to the nameplate rating of the
generator, with higher amounts of coverage for larger generators. Additionally, the
Company recommends consideration of the following insurance provisions: (1) naming
the Company, its directors, officers, agents, and employees as additional insureds; (2)
inclusion of contractual liability coverage for written contracts and agreements including
the standard interconnection agreement; (3) inclusion of provisions stating that the
insurance will respond to claims or suits by additional insureds against the Customer or
any other insured thereunder; and (4) inclusion of provisions that the insurance is primary
with respect to the Customer and the Company. The adequacy of the coverage afforded
by the insurance should be reviewed by the Customer from time to time, and if it appears
in such review that risk exposures require an increase in the coverages and/or limits of
this insurance, the Customer should make such increase to that extent.

6.

Resolution of Disputes
a. If there is a dispute between the Customer and the Company as to whether an IRS is
required, or as to the scope and cost of the study, then the Company generally would use
the following procedures: (1) the Company's Contact Pei^on would inform the Customer
of the reasons for and scope of the study required; (2) if the Customer disagrees with the
conclusion, then the Customer would meet with representatives Jrom the Company to
discuss the matter; (3) if the Customer continues to disagree with the conclusion, then the
HAWAIIAN ELECTRIC COMPANY, INC.
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Customer would write to the Company's Contact Person explaining the position of the
Customer, and the Company's Contact Person would respond in writing within fifteen
(15) business days (so that any dispute is reduced to writing); (4) if the parties continue
to have a dispute, then authorized representatives from the Company and Customer
(having full authority to settle the dispute) would meet in Hawaii (or by telephone
conference) with the meeting to be scheduled within fifteen (15) business days of a
written request and attempt in good faith to resolve the dispute; and (5) if the parties
continue to have a dispute, then the parties may engage in a form of alternative dispute
resolution agreeable to both parties, or a party may request that the Commission resolve
the matter by filing a written request with the Commission attaching the relevant
information and correspondence, and serving the request on the other party and the
Division of Consumer Advocacy of the Department of Commerce and Consumer Affairs
of the State of Hawaii,
b. If there is a dispute as to the need for interconnection equipment, protective devices or
control systems, then the Company generally would use the following procedures: (1) the
Company's Contact Person would inform the Customer of the reasons for the
interconnection equipment/protective devices/control systems; (2) if the Customer
disagrees with the conclusion, then the Customer would meet with representatives from
the Company to discuss the matter; (3) additional analyses may be conducted by the
Company at the request of a Customer that questions the need for particular

The Company, for good cause, may modify the time limit. If the Company modifies the time limit, it shall notify
the Customer in writing of the modification and tlie cause for the modification.

HAWAIIAN ELECTRIC COMPANY, INC.
Decision and Order Dated November 29, 2011, Docket No. 2010-0015
Transmittal Letter Dated December 2, 2011.

ATTACHMENT 2
PAGE 71 OF 215
SHEETNO. 34D-29
Effective December 3, 2011

interconnection equipment/protective devices/control systems if the Customer pays for
the analyses; (4) if the Customer continues to disagree with the conclusion, then the
Customer would write to the Company's Contact Person explaining the position of the
Customer, and the Company's Contact Person would respond in writing within fifteen
(15) business days (so that any dispute is reduced to writing); (5) if the parties continue
to have a dispute, then authorized representatives from the Company and Customer
(having full authority to settle the dispute), would meet in Hawaii (or by telephone
conference) with the meeting to be scheduled within fifteen (15) business days of a
written request and attempt in good faith to resolve the dispute; and (6) if the parties
continue to have a dispute, then the parties may engage in a form of alternative dispute
resolution agreeable to both parties, or a party may request that the Commission resolve
the matter by filing a written request with the Commission attaching the relevant
information and correspondence, and serving the request on the other party and the
Division of Consumer Advocacy of the Department of Commerce and Consumer Affairs
of the State of Hawaii,
c. Customers are not required to exhaust the Company's dispute resolution procedures set
forth above before proceeding under provisions applicable to informal or formal
complaints or other provisions contained under the Rules of Practice and Procedure
before the Public Utilities Commission, currently codified in Title 6, Chapter 61,
Subchapter 5 of the Hawaii Administrative Rules, or any other applicable statutes, orders.

2

The Company, for good cause, may modify the time limit. If tlie Company modifies the time limit, it shall notify
tlie Customer in writing of the modification and tlie cause for the modification.
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rules, or regulations. If any such proceeding is initiated, the Customer shall notify the
Company's Contact Person in writing that it does not desire to continue the Company's
dispute resolution procedures.
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RULE No. 14 (Continued)
Service Connections and Facilities on Customer's Premises
H.

INTERCONNECTION OF DISTRIBUTED GENERATING FACILITIES
INTENDED TO OPERATE IN PARALLEL WITH THE COMPANY'S
ELECTRICAL SYSTEM OR THAT HAVE THE POTENTIAL TO OPERATE
OPERATING IN PARALLEL WITH THE COMPANY'S ELECTRIC
SYSTEMDISTRIBUTION SYSTEM
1.

2.

Interconnection Standards
a.

Distributed generating facilities intended to
operate in parallel with the Company's Distribution
System or that have the potential to operateing in
parallel with the Company's electric
sy&tefflPistribution System —shall satisfy the
Company's Interconnection Standards.

b.

The Company's Interconnection Standards are
included as Appendix I to Rule 14.

Definitions

For purposes of this Rule 14H, the following definitions
shall apply:
a. "Distributed Generation Facility": A Generating
Facility located on a Customer's premises that is
interconnected with the Distribution System.
b.
"Distribution System": All electrical wires,
equipment, and other facilities at the distribution
voltage levels (such as 25kV-HECO only, 12kV, 4kV or
2.4kV) owned or provided by the utility, through which
the utility provides electrical service to its customers.
c •
"Generating Facility": Customer or utility-owned
electrical power generation that is interconnected to the
utility.
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d.
"Interconnect" or "interconnected" or
"interconnection": The physical connection of any
Distributed Generating Facility to the Distribution
System, including the facilities required to provide the
electric distribution service to a Customer, using
electrical wires, switches, and related equipment located
on either side of the point of common coupling as
appropriate to their purpose and design to allow the
physical connection of a Distributed Generating Facility
to the Distribution System.

e.
"Parallel operation": The operation of a
Distributed Generating Facility, while interconnected,
such that customer load can be fed by the Distributed
Generating Facility and Distribution System
simultaneously.
f.
"Potential to operate in parallel": A Distributed
Generating Facility has the potential to operate in
parallel with the Distribution System when such
Distributed Generating Facility is interconnected and
has the capability (whether by design or otherwise) of
operating in parallel with the Distribution System.
g-:-3 . Interconnection Agreement
a.

Customers, on whose premises distributed generating
facilitios Distributed Generating Facilities that
are intended to operate in parallel, or have the
potential to operate in parallel, with the
Company's electric sDistribution System are
located, shall complete and execute a Standard
Interconnection Agreement with the Company provided
in Appendix II or Appendix II-A, or an Application
for Non-Export Distributed Generation Facilities
(Non-Parallel Operation) provided in Appendix II-B
of this Rule, prior to interconnecting or operating
the ^Distributed gGenerating ^Facilities in
parallel with the Company's oloctric sDistribution
System, or within one hundred fifty (150) days
after the effective date of this Rule if the
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distributed generating facilities are already
operating in parallel with the Company's system as
of such date, provided that following the
expiration of such one hundred fifty (150) days
period. Customers shall have thirty (30) days to
file a request for an extension of such one hundred
fifty (150) days period with the Commission for
good cause shown. The Company shall not deem the
Customer to be in violation of Rule 14H while the
Customer's request for extension of time to
complete and execute the Standard Interconnection
Agreement is under consideration by the Commission.
Nothing in this provision shall affect the
Company's right to refuse or discontinue service as
provided in Rules 7.A.1 and 2.
b.

Distributed goncrating Generating ^Facilities may
be interconnected and operated in parallel with the
Company' s e-Jree-fe^±-e—sDistribution System in
accordance with the terms and conditions of the
Standard Interconnection Agreement.

c.

The Standard Interconnection Agreement does not
apply when (1) the Customer enters into a power
purchase agreement for the sale to the Company of
electric energy generated by the distributed
generating facility, or (2) the Customer enters
into a standard agreement providing for net energy
metering pursuant to Rule No. 18. A customer that
has an executed interconnection agreement with the
Company as of the effective date of this rule shall
not be required to enter into the Standard
Interconnection Agreement until such time as the
existing interconnection agreement is terminated.

d.

Customers with distributed Distributed generating
Generating facilitios Facilities that are eligible
for net energy metering pursuant to Chapter 269 of
the Hawaii Revised Statutes, shall follow the rules
and requirements set forth in Rule No. 18 for Net
Energy Metering and this Rule No. 14H, as
applicable.

e.

Distributed Generating Facilities that incorporate
the use of an energy storage device, e.g. battery
storage, shall obtain an interconnection review by
the Company pursuant to this Rule 14H and satisfy
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the Company's Interconnection Standards to the
extent that such distributed generating facilities
operate in parallel or have the potential to
operate in parallel with the Company's Distribution
System.
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•3-^4 . Interconnection Process

a.

Customer requests to: (1) interconnect and operate
Ddistributed gGenerating ^Facilities in parallel
with the Company's electric sDistribution System
under the Standard Interconnection Agreement
provided in Appendix II or Appendix II-A of this
Rule or (2) interconnect and operate Distributed
Generation Facilities that are not intended to
operate in parallel but have the potential to
operate in parallel with the Company's Distribution
System under the Application For Non-Export
Distributed Generation Facilities (Non-Parallel
Operation) provided in Appendix II-B, will be
processed in accordance with the procedures in the
Interconnection Process Overview, which is included
in Appendix III of this Rule.

b•

h-. The Interconnection Process Overview addresses
the steps in the interconnection process, the
technical review process, the need for additional
study, and the resolution of disputes.

c.

Distributed Generating Facilities that are
interconnected but have no potential to operate in
parallel with the Company's Distribution System,
are not subject to the interconnection review
process under this Rule 14H except that Customer
shall register such Distributed Generation
Facilities by completing and submitting an
Application for Non-Export Distributed Generation
Facilities (Non-Parallel Operation) provided in
Appendix II-B to this Rule 14H. Such registration
shall satisfy the Customer's notice requirements
set forth in Tariff Rule 3B (Change In Customer's
Equipment Or Operations) and is required for
purposes of determining potential load that the
Company may be required to serve.

fe-^d.Distributed Generating Facilities that are not
interconnected with the Company's Distribution
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System are not subject to the interconnection
review process under this Rule 14H and are not
required to be registered with the Company.
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APPENDIX I
D i s t r i b u t e d Generating Facility I n t e r c o n n e c t i o n Standards
Technical Requirements
The following interconnection standards are intended to provide general teclinical
guidelines and procedures to facilitate the interconnection and parallel operation of
distributed generating facilities with Hawaii Electric Light Company, Inc.'s (HELCO,
Company or utility) electrical distribution system. If there is a conflict between the
technical specifications set forth in this Appendix I with any technical specifications set
forth elsewhere in HELCO's Distributed Generating Facility Interconnection tariff, the
specifications of this Appendix I shall prevail. The specific characteristics or needs of
each distributed generating facility may reduce or increase its interconnection
requirements. The degree of technical review required for a request for interconnection,
and the extent to which an Interconnection Requirements Study (IRS) will be needed,
will depend on factors such as the size of the generating facility, the type of technology
and the point on the utility's system at which the generating facility will be
interconnected. (See Interconnection Process Overview, Appendix III.) These technical
interconnection requirements have been established to maintain safety, reliability, and
power quality standards for all utility customers and personnel under the objectives
described below:
Objectives of Good Interconnection Practice
•
•
•
•
•
•
•
•

Safety - To protect the safety of utility personnel, utility customers, and the
public.
Reliability - To maintain the reliability of the utility system for all utility
customers.
Power Quality - To provide for acceptable power quality^ and voltage regulation
on the utility system and for all utility customers.
Restoration - To facilitate restoration of power on the utility system.
Protect Utility and Customer Equipment - To protect utility and customer
equipment during steady state and faulted system operating conditions.
Protect Generating Facilities - To protect generating facilities from operation of
utility protective and voltage regulation equipment.
Utility System Overcurrent Devices - To maintain proper operation of the utility
system's overcurrent protection equipment.
Utility S y s t e m O p e r a t i n g E f f i c i e n c y - To ensure operation at appropriate
power factors and minimize system losses.

^ "Acceptable" power quality is power delivered to customers that does not impair operation of the
customers' equipment or cause visible light flickering due to voltage fluctuations under normal operating
conditions. One element of power quality is voltage flicker, which is a function of the magnitude of
voltage fluctuation and the frequency at which the fluctuation occurs. Voltage flicker is described in
Section 4.n. of this Appendix I.
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Consistency with IEEE Standards
These technical interconnection standards are based on the requirements of lEEE^
1547-2003 Standard for Interconnecting Distributed Resources with Electric Power
Systems. HELCO intends to maintain consistency between its requirements for
interconnection of distributed generating facilities and IEEE interconnection standards to
the extent feasible, considering the specific design and operating requirements of
HELCO's electric power system.^ Except as otherwise provided herein, HELCO will
evaluate all future revisions to IEEE standards directly related to interconnection of
distributed generating facilities, if any, and update its Distributed Generating Facility
Interconnection Standards Technical Requirements accordingly. If, as a result of
reviewing such revised or new IEEE standards HELCO determines that an update to its
Rule 14H is required, HELCO shall file a request with the Commission to modify its
interconnection tariff. If, as a result of reviewing such revised or new IEEE standards
HELCO determines that an update to its Rule 14H is not required, HELCO will provide a
written explanation of its determination in its Rule 14H annual report to the Commission.
HELCO will also provide a written explanation of its determinations concerning IEEE
distributed generation interconnection standards to interested parties upon request, or
will make such information available on a publicly accessible website.
Customers are encouraged to review and discuss these technical interconnection
standards with the utility before proceeding with their design and procurement of
distributed generating facility equipment.

^ IEEE- Institute of Electrical and Electronic Engineers.
^ IEEE 1547-2003 does not address planning, designing, operating, or maintaining the area electric power
system (IEEE 1547-2003, Section 1.3).
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1. Definitions
a. Active Anti-lslanding Scheme: A control scheme installed with the generating
facility that prevents the formation of an unintended island by accelerating the
drift in voltage and/or frequency to the respective trip points when the utility is not
connected.
b. Clearing Time: The time between the abnormal voltage being applied and the
generating facility ceasing to energize the utility distribution system.
c. Customer insurance coverage: Consistent with Appendix ill. Section 5, the
Customer shall maintain insurance coverage or be self insured against risks
arising under the interconnection agreement. Proof of Customer Insurance
Coverage will be included as Exhibit D to an interconnection agreement entered
between the Company and the Customer.
d. Dedicated Transformer: A transformer that provides electrical service to a single
customer.
^70. Distributed Generation Facilitv: A Generating Facilitv situated on a Customer's
Premises that is interconnected with the Distribution System.
l=h-f. Distribution System: All electrical wires, equipment, and other facilities at the
distribution voltage levels (such as 25kV-HECO only, 12kV, eMkV, or2.4kV)
owned or provided by the utility, through which the utility provides electrical
service to its customers,
iv

hQ. Direct Transfer Trip: Automatic remote trip of a generating facility's circuit
breaker or interrupting device by means of a communication channel that is
acceptable to the utility.'*
kr

Irh. Facility Equipment List: Identifies equipment, space, and/or data at the
Generating Facility location to be provided by the Customer for use in
conjunction with the Company's Interconnection Facilities. The Facility
Equipment List will be included as Exhibit B to any interconnection agreement
entered between the Company and the Customer.

^ Acceptance of the communications channel depends upon the speed of the operation, availability (up
time), reliability, security, and type of electrical interface equipment used. The criteria for selecting the
type of acceptable communications are the levels of guaranteed priority for restoration response,
maintenance, and system upgrades in order to maximize availability, reliability, and security. Other
technical communications channel requirements are determined by the manufacturers of the electrical
interface equipment used.
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Gvi. Generating Facility: Customer or utility-owned electrical power generation that is
interconnected to the utility.
€bi. Induction Generator: A rotating machine generator that converts mechanical
power to electrical power, in which the rotor current creating the magnetic field is
supplied by an external AC source, usually the electric utility system.
Svk,
Initial Technical Review: Pursuant to Appendix III, Section 2, the review
by the Company following receipt of an Interconnection Application to determine
the following: a) if the Generating Facility qualifies for Simplified Interconnection;
or b) if the Generating Facility can be made to qualify for interconnection with a
Supplemental Review determining additional requirements, if any.
tJrl. Interconnect or Interconnected or Interconnection: The physical connection of
any Distributed Generating Facility to the Distribution System, including the
facilities reguired to provide the electric distribution service to a Customer, using
electrical wires, switches, and related eguipment located on either side of the
point of common coupling as appropriate to their purpose and design to allow the
physical connection of an Distributed Generating Facilitv to the Distribution
System.
VT

Wrm.
Interconnection Application: Completion of one of the three (3) applicable
Commission-approved forms in Exhibit A of Appendix II or II-A, or Appendix II-B,
submitted to the Company for interconnection of a Generating Facility.
yrrr

Interconnection Facilities: The electrical wires, switches and related
equipment that are required in addition to the facilities required to provide electric
distribution service to a Customer to allow interconnection. Interconnection
Facilities may be located on either side of the Point of Interconnection as
appropriate to their purpose and design. Interconnection Facilities may be
integral to a Generating Facility or provided separately.
ZT

aatrO.
Interconnection Reguirements Study for "IRS"): Pursuant to Appendix III,
Section 4, a study to establish the requirements for interconnection of a
Generating Facility with the Company's Distribution System.
esrP.
Inverter System: A machine, device, or system that changes directcurrent power to alternating-current power.
d4.
eeyg.
Line Section: The portion of the Company's Distribution System
connected to a Customer bounded by automatic sectionalizing devices, or the
end of a distribution line. Where a radial distribution circuit does not have
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automatic sectionalizing devices, the whole circuit is considered one line section.
A fuse must be manually replaced and is therefore not considered an automatic
sectionalizing device.
QGhT.
Network System: An electrical system in which two or more utility feeder
sources are electrically tied together on the primary or secondary voltage level to
form one power source for one or more customers. The network system is
designed to provide higher reliability for customers connected to it.
W^
lirS.Parallel Operation: The operation of a Distributed Generating Facility, while
interconnected, such that customer load can be fed by the Distributed Generating
Facility and Distribution System simultaneously.
\^\,
Point of Interconnection: The point at which the utility and the customer
interface occurs.
Hv

mfflrU.
Potential to operate in parallel: A Distributed Generating Facilitv has the
potential to operate in parallel with the Distribution System when such Distributed
Generating Facility is interconnected and has the capability (whether by design
or otherwise) of operating in parallel with the Distribution System.
ftfk

OGyV.
Short Circuit Contribution Ratio (SCCR): The SCCR evaluates the short
circuit current contribution of the Generating Facility in two ways. First the SCCR
looks at the ratio of the Generating Facility short circuit contribution to the short
circuit contribution of the utility system for a three-phase fault at the high voltage
side of the customer or utility transformer connecting the generating facility to the
utility (aggregate SCCR must be less than or equal to 10%). Second, it compares
the Generating Facility short circuit current to the interrupt rating of the
customer's service panel to ensure that the customer's equipment will not be
overloaded,
pp.
g^w.
Simplified Interconnection: Interconnection conforming to the Initial
Technical Review requirements of Appendix III, Section 2 and 3.
Subtransmission System: All electrical wires, equipment, and other
facilities at the subtransmission voltage levels (such as 46kV, 35kV, or 23kV)
owned or provided by the utility, through which the utility provides electrical
service to its customers.
tt.
UUTV.
Supervisory Control: Remote monitoring and/or control of a generating
facility's power output and interrupting device status by means of a
communication channel (see footnote number 2) that is acceptable to the utility,
w.
S&TX.
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WW.Z.
Supplemental Review: Pursuant to Appendix III, Section 3, a process
wherein the Company further reviews an Interconnection Application that fails
one or more of the Initial Technical Review screens. The intent of the
Supplemental Review is to provide a slightly more detailed review of only the
conditions that cause the Generating Facility generator to fail the Initial Technical
Review. The Supplemental Review may result in one of the following: a)
approval of interconnection; b) approval of interconnection with additional
requirements; or c) cost and schedule for an Interconnection Requirements
Study.
XXT

vvvaa.
Synchronous Generator: A rotating machine generator that converts
mechanical power into electrical power, in which the rotor current creating the
magnetic field comes from a separate DC source or the generator itself.
aaarbb. Transmission System: All electrical wires, equipment, and other facilities
at the transmission voltage levels (such as 138kV or 69kV) owned or provided by
the utility, through which the utility provides electrical service to its customers.
Unintended Islanding: Islanding is a condition in which one or more
generating facilities deliver power to a utility customer or customers using a
portion of the utility's distribution system that is electrically isolated from the
remainder of the utility's distribution system. Unintended islanding may occur
following an unanticipated loss of a portion of the utility distribution system.

CCGTCC.

eee^dd. Utility-grade Protective Eguipment: Protective equipment that meet
requirements defined by:
• ANSI/IEEE C37.90-1989 IEEE Standards for Relays and Relay Systems
Associated with Electric Power Apparatus
• IEEE C37.90.1 IEEE Standard Surge Withstand Capability (SWC) Tests for
Protective Relays and Relay Systems
• IEEE C37.90.2 IEEE Trial-Use Standard Withstand Capability of Relay
Systems to Radiated Electromagnetic Interference from Transceivers
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2. General Interconnection Guidelines
a. Compliance with Laws and Codes: The generating facility, protection,
interconnection equipment, design, and design drawings shall meet all applicable
national, state, and local laws, including construction and safety codes. The
following construction and safety codes shall be followed for the design and
construction of all distributed generating facility installations to ensure the safety
of the public, customer, and utility personnel. These codes include, but are not
limited to, the following:
• National Electric Code (NEC)
• National Electrical Safety Code (NESC)
• National Fire Protection Association (NFPA) Building Code
• Hawaii County Building Code
• Uniform Building Code (UBC)
• American Concrete Institute (ACl)
• American Institute of Steel Construction (AISC)
• American Association of State Highways & Transportation Officials
(AASHTO)
b. Notification for Supplemental Review: With regard to the potential need for
Supplemental Review referenced in various sections of this Appendix I, as
described in section 1 of Appendix III (Interconnection Process Overview) to Rule
14H, upon Company's determination that Supplemental Review will be required
based on the results of the Initial Technical Review, the Company shall notify the
customer in writing within fifteen (15) business days, or such other period as is
mutually agreed upon in writing between the Company and the customer,
following the Initial Technical Review or any Supplemental Review required and
the reasons for such review.
c. Export of Power: Generating facilities intending to export power to the utility that
will cause a reversal of power flow at any voltage regulation device that is not bidirectional may require Supplemental Review or an IRS that will be completed by
the Company to evaluate the impacts on equipment ratings and protective relay
settings. If an IRS is required, analyses such as a Feeder Load Flow, Dynamic
Stability Analysis, Transient Overvoltage, Short Circuit and Relay Coordination
may need to be performed in order to evaluate the impacts of the export of power
on equipment ratings and protective relay settings. Generating facilities that
export power to the utility system may change the direction of power flow on the
utility system. The magnitude of the change in power flow will be a function of
the aggregate amount of export power on a feeder, the location of the generating
facilities exporting power on a feeder, the feeder load, and the location of loads
on a feeder. The need for an IRS will depend on these factors.
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d. Utility Feeder Penetration: As the penetration of generating capacity increases
on the utility distribution feeder, there is increased risk of voltage regulation
problems, adverse interactions with the utility's protection system, and
unintended islanding. Therefore, Supplemental Review to examine the risk of
voltage regulation problems, protection malfunction from reverse power flow, and
unintended islanding may be required when the aggregate generating capacity
per distribution line section exceeds 15% of the annual peak KVA load of the line
section. If an IRS is required, analyses such as a Feeder Load Flow, Dynamic
Stability Analysis, Transient Overvoltage, Short Circuit and Relay Coordination
may need to be performed in order to evaluate the risk of voltage regulation
problems, protection malfunction from reverse power flow and unintended
islanding. The need for an IRS will be identified by the Company during
Supplemental Review.
To avoid excessive unbalanced loading on the utility distribution feeder,
interconnection of 1-phase generating facilities with a capacity greater than lOkW
shall be reviewed by the Company in its Initial Technical Review. Based upon
the results of the Initial Technical Review, the Company may determine that
Supplemental Review is necessary.
e. Short Circuit Contribution Ratio (SCCR): A generating facility's short circuit
current contribution to the utility distribution feeder can affect operation of existing
utility protective devices. A good indicator of the potential impact of a generating
facility's short circuit contribution is the Short Circuit Contribution Ratio. To
ensure the operation of existing utility protective devices are not compromised.
Supplemental Review will be required if the sum of the SCCR of all Generating
Facilities on the Distribution System circuit exceeds 10% when measured at the
primary side of a dedicated distribution transformer, or the short circuit
contribution of the proposed generating facility is greater than 2.5% of the
interrupting rating of the Producer's Service Equipment when measured at
secondary side of a shared distribution transformer. Analyses such as Short
Circuit and Relay Coordination may need to be performed. The need for such
analysis will be identified by the Company during Supplemental Review.
f.

Network Interconnection: Connection of generating facilities on utility distribution
network systems shall be reviewed by the Company in its Initial Technical
Review of the impact of the distributed generating facility on the Company's
system. Based upon the results of the Initial Technical Review, the Company
may determine that Supplemental Review of the network interconnection is
necessary.
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3. Desiqn Requirements
a. Integration with Utility Grounding and Ground System Protection: The grounding
scheme and the ground fault protection of the generating facility shall be
coordinated with the utility system to ensure a ground fault is properly cleared on
the utility system. Any ground faults detected by the utility protection scheme (for
faults on the utility feeder between the utility substation and the generating
facility) must also be detected by the protection scheme of the generating facility.
For a single line to ground fault on the connecting utility feeder, the generating
facility's ground fault protection must be sufficient to prevent damage to the utility
system and other customer equipment due to overvoltage caused by
ferroresonance, displaced neutral, or self-excitation. The generating facility must
disconnect before the utility breaker recloses automatically.
b. Transformer Winding Configuration: The transformer winding configuration of the
customer or utility distribution transformer serving the generating facility shall be
reviewed by the Company in its Initial Technical Review to determine the
potential impact to the utility system and generating facility, and subsequent
interconnection requirements. Refer to typical single-line diagrams in Figures 13. Based upon the results of the Line Configuration Screen of the Initial
Technical Review, the Company may determine that Supplemental Review of the
transformer winding configuration is necessary.
c. Isolation Device: The customer shall furnish and install a manual isolation device
that has a visible break to isolate their generating facility from the utility
distribution system. The isolation device shall either be a disconnect switch or a
breaker with rack-out capability. The device must be accessible to utility
personnel and be capable of being locked by utility personnel in the open
position. For generating facilities that do not have a circuit breaker or interrupting
device, the isolation device must be capable of interrupting load. An existing
service disconnect device may be used if it meets these requirements. Attach a
label indicating "Customer Generating Facility" to the generator isolation device.
d. Interrupting Device: Applicable circuit breakers or interrupting devices at the
generating facility must be capable of interrupting the maximum available fault
current at the site, including any contribution from the generating facility. For
generating facilities that are greater than 10kW, the interrupting device must be
accessible to utility personnel at all times.
e. Dedicated Transformer: The utility may require the generating facility to install a
dedicated transformer, where the generating facility is served from the same
transformer secondary as another utility customer and if inverter-based
technology is used that does not meet IEEE 519-1992 (or latest versions)
specifications. A dedicated transformer or other current-limiting device is needed
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for any type of generating facility where the increase in available short circuit
current could adversely impact other utility customers on the same secondary
circuit (i.e., the short circuit contribution of the generating facility must not
increase the available short circuit current to the other utility customers on the
same secondary circuit such that the ratings of their equipment and protective
devices are exceeded). Based upon the results of the Initial Technical Review or
Supplemental Review, the Company shall determine whether an adverse impact
may occur and whether a dedicated transformer is necessary. In accordance
with Section l.c of Appendix III, the Company shall provide the customer with
final results of all technical screenings and Supplemental Review in writing, and
shall notify the customer of such determination and the reasons for such
determination as part of the written results.
f.

Supervisory Control: For generating facilities with an aggregate capacity greater
than 1 MW, computerized supervisory control may be required to ensure the
safety of working personnel and prompt response to system abnormalities in
case of islanding of the generating facility. Based upon the results of the initial
technical screening or additional technical study, the Company shall determine
whether supervisory control is necessary. In accordance with Section 2.c of
Appendix III, the Company shall provide the customer with final results of all
technical screenings and studies in writing, and shall notify the customer of such
determination and the reasons for such determination as part of the written
results.
Supervisory control shall include monitoring of: (a) gross generation by the
generating facility; (b) feedback of Watts, Vars, WattHours, current and voltage;
(c) Vars furnished by the utility; and (d) status of the interrupting device. In
addition, the supervisory control will allow the utility to trip the interrupting device
during emergency conditions.^ Monitoring will be performed by system
dispatchers or operators at the Company's control center.

^ Emergency conditions refer to the need for immediate action in response to a situation that has caused
injury, loss of life or property damage. Emergency conditions include, but are not limited to:
A system emergency or forced outage;
A potential hazard to Company personnel or the general public;
A hazardous condition relating to the generating facility;
The generating facility is interfering with the Company's equipment or equipment belonging to
other customers (including non-utility generating equipment);
The generating facility's protective devices have been tampered with by the customer and/or
owner and/or operator of the generating facility; or
A need for immediate action in response to a situation that has caused (or has the potential to
cause) injury, loss of life or property damage.
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g. Surge Capability: The generating facility interconnection equipment and relays
shall have the capability to withstand voltage and current surges in accordance
with IEEE/ANSI Standard C62.41 or IEEE Standard C37.90.1 as appropriate.
h. Eguipment Testing: The generating facility shall provide to the utility the
manufacturer's brochures/instruction manuals and technical specifications of
their proposed generating facility equipment, and test reports for evaluation by
the utility.
In addition, verification tests of customer-owned equipment shall be performed
on-site by customer to verify protective settings and functionality to ensure that
the equipment will not adversely affect the utility distribution system and that it
will cease providing power to the system under abnormal conditions. A
verification test shall be performed upon initial parallel operation of the
generating facility, or whenever interface hardware or software is changed that
can affect the protective functions. These tests shall be done by a qualified
individual (hired or employed by the customer) in accordance with the
manufacturer's recommended test procedure and in concurrence with the utility.
Qualified individuals include professional engineers, factory trained and certified
technicians, and licensed electricians with experience in testing protective
equipment.® To ensure that verification tests of customer-owned equipment are
performed correctly, the utility may request to witness the tests and receive
written certification of the results from the qualified individual. The customer
must inform the Company in writing of proposed changes in the customer's
interconnection hardware or software that are related to the performance,
operation, or timing of the protective functions not later than fifteen (15) business
days prior to implementation of such changes. Upon receiving notice of such
proposed changes from the customer, the Company must notify the customer in
writing of any concerns regarding the proposed changes within fifteen (15)
business days, in which case the changes shall not be implemented until the
customer and Company resolve the concerns to their mutual satisfaction and
document the resolution in writing.
All interconnection-related protective functions and transfer trip schemes, if
applicable, shall be periodically tested at intervals specified by the manufacturer,
or in accordance with industry practice. (When the interval is not specified by the
manufacturer or by the Company, protective functions should be tested every
four years.) The customer shall submit or make available for inspection by the
utility, test reports of such testing. Periodic testing conforming to the utility test
intervals for the particular line section can be specified by the utility under special
circumstances (e.g., where the generating facility is connected to a utility feeder
that has experienced high frequency of outages due to natural or unnatural
^ Also see the Standard Interconnection Agreement, Exhibit B, paragraph 2.a. (Sheet No. 38C-19).
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causes such as in coastal areas where there are high winds). The Company will
determine whether special circumstances exist, and must inform the customer in
writing of any such determination and the reasons for that determination. A
system that depends upon a battery for trip power shall be checked and logged
once per month for proper voltage, or monitored continuously.

4. Operatinq Requirements
a. Disconnection of Generating Facilitv for Utility Reasons: Upon providing
reasonable notice (generally not to be less than ten (10) business days for
scheduled work), the utility may require the generating facility to temporarily
disconnect from the utility's system when necessary for the utility to construct,
install, maintain, repair, replace, remove, investigate, test, or inspect any of its
equipment or other utility customer's equipment, or any part of its system. The
generating facility shall not energize a de-energized utility line under any
circumstances, but may operate isolated from the utility system with an open tie
point in accordance with Section 4.1.
If the utility determines that such disconnection is necessary because of
unexpected system emergencies, forced outages, operating conditions on the
utility's system, or compliance with good engineering practices as determined by
the Company's engineers and/or operations personnel, the Company will
immediately attempt to notify, in person, by telephone, by electronic mail, or by
facsimile, the customer's designated representatives of the need to disconnect
the customer's generating facility. Unless the emergency condition requires
immediate disconnection as determined by the utility, the Company shall allow
sufficient time for the generating facility operator to manually disconnect the
generator. (As stated in Section 4.b below, there are circumstances where the
utility may disconnect the generating facility without prior notice to the Customer.)
Following the completion of work and/or rectification of the emergency conditions
by the utility, the utility shall reset the Customer's isolation device, if open, as
soon as practicable and shall provide, within fifteen (15) business days or such
other period as is mutually agreed upon in writing by the utility and the customer,
written documentation of the occurrence and nature of the utility's work and/or
emergency condition, and the disconnection of the customer's generating facility.
The utility shall take reasonable steps to minimize the number and duration of
such disconnections. The utility may disconnect the customer from the utility's
system for failure by the customer to disconnect their generating facility under
this Section 4.a, until such time that the utility work or emergency condition has
been corrected and the normal system condition has been restored.
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b. Personnel and System Safety: The utility may disconnect the generating facility
from the utility's system, without prior notice to the customer: (a) to eliminate
conditions that constitute a potential hazard to the utility's personnel or the
general public; (b) if pre-emergency'' or emergency conditions^ exist on the utility
system; (c) if a hazardous condition relating to the generating facility is observed
by the utility's inspection; (d) if the generating facility interferes with the utility's
equipment or equipment belonging to other utility customers (including non-utility
generating equipment); or (e) if the customer or a party with whom the customer
has contracted for ownership and/or operation of the generating facility has
tampered with any protective device. The generating facility shall remain
disconnected until such time as the utility is satisfied that the endangering
condition(s) has been corrected, and the utility shall not be obligated to allow
parallel operation of the generating facility during such period. If the utility
disconnects the generating facility under this Section 4.b, it shall as soon as
practicable notify the customer in person, by telephone, by electronic mail, or by
facsimile and provide the reason(s) why the generating facility was disconnected
from the Company's system. Following the rectification of the endangering
conditions, the utility shall provide, within fifteen (15) business days or such other
period as is mutually agreed upon in writing by the utility and the customer,
written documentation of the occurrence and nature of the endangering
conditions, and the disconnection of the customer's generating facility.
c. Synchronization: Upon connection, the generating facility shall synchronize with
the utility distribution system. Synchronization means that at the Point of
Interconnection, the frequency difference shall be less than 0.2 Hz from rated
frequency, the voltage difference shall be less than 5% of nominal voltage, and
the phase angle difference shall be less than 10 degrees.
d. Voltage Regulation: Unless specifically requested by the utility, the generating
facility shall not attempt to control or regulate the utility system voltage while
operating in parallel with the utility distribution system.
The generating facility shall not degrade the normal voltage provided by the utility
outside the limits stated in the utility tariff (± 5% of nominal voltage).
e. Unintended Islanding: For public and utility personnel safety and to prevent
possible damage to customer equipment, the generating facility shall be
equipped with protective equipment designed to prevent the generating facility
from being connected in parallel with a de-energized utility line. The generating
facility must automatically disconnect from the utility distribution system upon
loss of utility source, and remain disconnected until the voltage and frequency
'' Pre-emergency conditions refer to the need for immediate action in response to a situation that has the
potential to cause injury, loss of life, or property damage.
HAWAII ELECTRIC LIGHT COMPANY, INC.
Decision and Order Dated November 29, 2011, Docket No. 2010-0015
Transmittal Letter Dated December 2, 2011.

ATTACHMENT 2
PAGE 97 OF 215
Superseding REVISED SHEET No. 38B-16
Effective May 27, 2010

REVISED SHEET NO. 38B-16
Effective December 3, 2011

have stabilized (see Section 4.j). Protective device requirements, such as direct
transfer trip, grounding bank, or active anti-islanding scheme, shall be
determined by the Company based upon the results of the Initial Technical
Review and/or Supplemental Review.
f.

Disconnect for Faults: The generating facility shall be equipped with protective
equipment designed to automatically disconnect the generating facility from the
utility distribution system for faults on the utility distribution circuit to which it is
connected, and remain disconnected until the voltage and frequency have
stabilized (see Section 4.j).

g. Voltage Disturbances: The generating facility shall be equipped with protective
equipment designed to automatically disconnect the generating facility from the
utility distribution system for voltages outside the normal operating range within
the clearing time as indicated in the table below, and remain disconnected until
the voltage and frequency have stabilized (see Section 4.j). The protective
equipment shall measure the RMS (root-mean-square) voltage at the Point of
Interconnection.
Voltage (% of base voltage)
V < 50%
50% < V < 88%
88% < V < 110%
110% < V < 120%
120% < V

Voltage (120V base)
V < 60 volts
60 volts < V < 106 volts
106 volts < V < 132 volts
132 volts < V < 144 volts
144 volts < V

Clearing Time
10 cycles
120 cycles
Normal Range
60 cycles
10 cycles

For generating facilities > 30kW, the voltage set points and clearing times shall
be adjustable to accommodate utility system requirements.
h. Freguencv Disturbances: The generating facility shall be equipped with
protective equipment designed to automatically disconnect the generating facility
from the utility distribution system when the frequency at the Point of
Interconnection deviates outside the utility specified operating range set forth
below, and remain disconnected until the voltage and frequency have stabilized
(see Section 4.j).
All generating facilities, including those with an aggregate capacity less than 30
kW, shall have frequency setpoints and clearing times selected by the utility and
provided below, to coordinate with the utility's system relay settings.
The generating facilities shall set protective equipment to (1) disconnect the
generating facility within 10 cycles if the frequency exceeds 60.5 Hz, (2) be
capable of time delayed disconnection of 300 seconds with the adjustable
underfrequency setting set to 57.0 Hz, and (3) disconnect the generating facility
within 10 cycles if the frequency is less than 57.0 Hz.
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Inadvertent Energization. Operation During Utility System Outage: The
generating facility shall not energize a de-energized utility circuit for any reason.
The generating facility may be operated isolated from the utility system during a
utility outage or system emergency only with an open tie breaker or disconnect
device which isolates the generating facility from the utility system. This shall
generally be done through manual opening and lockout of the Customer's service
breaker or isolation device (required under Section 3.c) by utility personnel prior
to starting the generating facility.
Where customers desire the ability to manually or automatically isolate their
generating facility from the utility system by themselves, the utility will consider
alternative designs proposed by the Customer that will prevent inadvertent
energization of a de-energized utility circuit. Such alternative design proposals
shall be reviewed and approved in writing by the Company prior to
implementation. The utility shall not unreasonably withhold such approval. Upon
implementation of an alternative design approved by the Company, the Customer
may isolate itself from the utility system during a utility outage and operate its
generating facility. Customers' alternative designs may, subject to review and
approval by the Company, enable customers to manually or automatically
reconnect back to the utility system upon restoration of utility system power,
provided that the utility has not locked out the customers' service as described
below and subject to the delay requirements specified in Section 4.j.
In certain situations, including any time that utility personnel will be performing
work on the distribution system serving the point of interconnection between the
utility and Customer, the utility may determine the need to actively verify the open
tie point, and to install a Company lock to ensure the safety of utility personnel.
The Customer shall provide access to the isolation device required under Section
3.C for utility personnel to visually confirm the open tie point and install a
Company lock if necessary. Following restoration of grid power or rectification of
the emergency condition, the utility personnel shall, as soon as practicable,
remove the Company lock to allow reconnection of the generating facility with the
utility system.
Generators that are not interconnected do not operate in parallel or are
interconnecting but have no potential to operate in parallel with to-the utility's
distribution system at any time and which are therefore not covered under an
interconnection agreement may be operated by Customer at their discretion.
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j.

Reguired Delay on Reconnection: The generating facility shall be equipped with
automatic means to prevent reconnection of the generating facility with the utility
distribution system until the utility service voltage and frequency are within the
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utility tariff normal operating ranges and stable for at least 5 minutes, unless
earlier directed by the utility.
k. Loss of Protection: Failure of the generating facility interconnection protection
equipment, including loss of control power, shall result in the automatic
disconnection of the generating facility from the utility distribution system until
such time that the interconnection protection equipment has been restored.
Such failure shall initiate a signal to trip a generating facility circuit breaker or
shutdown an inverter. In the case of failure of Company-owned protection
equipment, following the rectification of the loss of protection, the utility shall
provide, within fifteen (15) business days or such other period as is mutually
agreed upon in writing by the utility and the customer, written documentation of
the occurrence, and the disconnection of the customer's generating facility.
I.

Reclosing Coordination: The generating facility shall be coordinated with the
utility system reclosing devices, by disconnecting from the utility distribution
system within the first reclose interval and remaining disconnected until the
voltage and frequency have stabilized (see Section 4.j).

m. Power Factor: The generating facility shall not adversely impact the power factor
at the Point of Interconnection. Generating facilities shall operate at a power
factor > 0.85 (lagging or leading).
Operation outside this range is acceptable provided the reactive power of the
generating facility is used to meet the reactive power needs of the customer's
internal loads or that reactive power is otherwise provided under utility tariff, and
it does not adversely impact the utility system voltage as specified in Section 4.d.
above.
n. Voltage Flicker: Any voltage flicker at the Point of Interconnection caused by the
generating facility shall not exceed the limits defined by the "Borderline of
Visibility Curve" identified in IEEE Standard 519-1992 "Recommended Practices
and Requirements for Harmonic Control in Electrical Power Systems" (or latest
version). This requirement is necessary to minimize the adverse voltage effects
upon other utility customers on the utility distribution system.
o. Harmonics: Harmonic distortion at the Point of Interconnection caused by the
generating facility shall not exceed the limits stated in IEEE Standard 519-1992
"Recommended Practices and Requirements for Harmonic Control in Electrical
Power Systems" (or latest version). The customer is responsible for the
installation of any necessary controls or hardware to limit the voltage and current
harmonics generated from their generating facility to levels defined in IEEE
Standard 519-1992.
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p. Direct Current Iniection: The generating facility shall not inject DC current
greater than 0.5% of the full rated output current into the utility distribution system
at the Point of Interconnection under either normal or abnormal operating
conditions. This applies primarily to generating facilities that use an inverter to
interconnect with the utility system.
q. Protection from Electromagnetic Interference (Immunity Protection): The
influence of electromagnetic interference (EMI) shall not result in a change in
state or misoperation of the generating facility interconnection system.
r.

Disconnection of Customer Generating Facilities: Except as otherwise provided
herein, the disconnection of a customer's generating facility shall not be subject
to standby charges provided that the disconnection was caused by the utility or
by the failure of the utility's equipment, or the disconnection was requested or
required by the utility due to reasons other than problems caused by the
customer's generating facility. The procedure for determining the applicability of
standby charges to a disconnection event shall be specified in the Company's
Schedule SS Standby Service tariff.

5. Technoloqy Specific Requirements
a. Three-Phase Synchronous Generators: The generating facility circuit breakers
shall be 3-phase devices with electronic or electromechanical control. The
customer shall be responsible for properly synchronizing its generating facility
with the utility distribution system by means of either a manual or automatic
synchronizing function. Automatic synchronizing is required for all synchronous
generators which have an SCCR greater than 5%. For a generating facility
whose SCCR exceeds 5%, the customer shall provide protective equipment
suitable for detecting loss of synchronism and automatically disconnecting the
generating facility from the utility distribution system. Unless otherwise agreed to
in writing between the utility and customer, synchronous generators shall
automatically regulate power factor, not voltage, while operating in parallel with
the utility system.
b. Induction Generators: Induction generators may be connected and brought up to
synchronous speed (as an induction motor) if it can be demonstrated that the
initial voltage drop measured at the Point of Interconnection is within the visible
flicker limits as defined by IEEE 519-1992 (or latest version). The same
requirements also apply to induction generation connected at or near
synchronous speed because a similar voltage dip is present due to an inrush
magnetizing current. The customer shall submit number of starts per specific
time period and maximum starting kVA draw data for the utility to verify that the
HAWAII ELECTRIC LIGHT COMPANY, INC.
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voltage dip due to starting is within the visible flicker limits and does not degrade
the normal voltage provided by the utility.
Induction generators do not require separate synchronizing equipment. Starting
or rapid load fluctuations on induction generators can adversely impact the
utility's system voltage. Corrective step-switched capacitors or other techniques
may be necessary if the voltage fluctuations measured at the Point of
Interconnection are not within the visible flicker limits as defined by IEEE 5191992 (or latest version). These measures can, in turn, cause ferroresonance. If
these measures (additional capacitors) are installed on the customer's side of the
Point of Interconnection, the utility will review these measures and may require
the customer to install additional protective relaying equipment, provided that the
utility provides the customer with written notice of the additional equipment
required and the reasons for such determination. The Company will determine
whether additional equipment is required to protect the Company's system.
c. Inverter Systems: Inverter interfaced distributed generators that are to be
installed in parallel with the utility distribution system must employ a nonislanding synchronous inverter. The inverter design shall comply with the
requirements of IEEE Std 1547 and UL 1741 standards (or latest versions) and
be certified to have anti-islanding protection such that the synchronous inverter
will automatically disconnect upon a utility system interruption.
Self-commutated inverters of the utility-interactive type shall synchronize to the
utility. Inverters capable of stand-alone operation shall not attempt to control the
voltage while operating in parallel with the utility distribution system. Linecommutated, thyristor-based inverters are not recommended and will require
Supplemental Review or IRS to determine harmonic and reactive power
requirements. All interconnected inverter systems shall comply with the
harmonic current limits of IEEE Std 519-1992 (or latest version).

6. Protection, Synchronizinq, and Control Requirements
a. Protection Reguirements: The generating facility shall, at a minimum, provide
adequate protective devices which include over/under voltage trip, over/under
frequency trip, reverse power relay (for non-export generating facilities), and a
means for automatically disconnecting the generating facility from the utility
distribution system whenever a protective device initiates a trip. Based upon the
results of the Initial Technical Review and/or Supplemental Review by the
Company, additional protective devices may be required. Photovoltaic
generating systems are to follow the guidelines set by UL 1741 standard (or
latest version). Typical equipment and protective device requirements for large
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synchronous, induction, and inverter generators are illustrated in Figures 1, 2,
and 3 respectively in Exhibit A.
b. Suitable Equipment: All protective devices (described in this document) for
generating facilities > 30kW shall be utility-grade (see Definition for "Utility-Grade
Protective Equipment") except for inverter-based generating facilities which shall
comply with UL 1741 standard (or latest version) and IEEE 1547 (or latest
version). The generating facility shall be responsible for identifying the specific
models of their protective devices. All protective devices shall be used in
accordance with their intended application.
c. Review of Design Drawings: The following engineering drawings/documents are
required for review and approval by the utility prior to construction of the
generating facility interconnection. Prior to being submitted to the utility, all
drawings/documents shall be approved by a Professional Electrical Engineer
registered in the State of Hawaii for generating facilities > 30kW. That approval
shall be indicated by the presence of the Engineer's Professional seal on all
drawings and documents.
•

A single-line diagram, relay list, trip scheme and settings of the generating
facility, which identifies the Point of Interconnection, circuit breakers, relays,
switches, synchronizing equipment, monitoring equipment, and control and
protective devices and schemes.

•

A three-line diagram which shows the Point of Interconnection, potential
transformer (PT) and current transformer (CT) ratios, and details of the
generating facility configuration, including relays, meters and test switches.
(Not required for generating facilities < 30kW).
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EXHIBIT A

Typical Equipment and Protective Device Requirements for
Large Synchronous, Induction, and Inverter Generators

HAWAII ELECTRIC LIGHT COMPANY, INC.
Decision and Order Dated November 29, 2011, Docket No. 2010-0015
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APPENDIX II-B
APPTICATION FOR NON-EXPORT DISTRIBUTED GENERATION FACITITIES
(NON-PARATTET OPERATION)
This Application is considered complete when it provides all applicable and correct information required
below. Additional information to evaluate the Application may be required.
Customer Information:
Nmne:
Mailing Address:
City:

State:

Phone (Daytime): (
Fax: (

)

)

Zip:
Phone (Evening): (

)

E-Mail Address:

Electric Service Company and Account No.:
Facility Tocation (if different from above):
Facility Location Tax Map Key No.:
Owner of the Generating Facilit\' (if different from Customer)
Nmne:
Mailing Address:
City:

State:

Phone (Daytime): (
Fax: (

)

)

Zip:
Phone (Evening): (

)_

E-Mail Address:

Operator (if different from Customer and Owner)
NMHC:

Mailing Address:
City:

State:

Phone (Daytime): (
Fax: (

)

)

Zip:
Phone (Evening): (

)_

E-Mail Address:

HAWAI'I ELECTRIC LIGHT COMPANY, INC.
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Generating Facilitv Information
Inverter Manufacturer(s):

Model(s)_
(kW)

Nameplate Rating:

(kVA)

(AC Volts) (CEC-CSI)^

] Single Phase
] Three Phase
Prime Mover:

] Photovoltaic
[ ] Reciprocating Engine
] Fuel Cell
[ ] Turbine
] Other (describe)

Energy Source:

]
]
]
]

Solar
[ ] Wind
Hydro
[ ] Diesel
Natural Gas
[ ] Fuel Oil
Other (describe)

Is the equipment UL1741 Listed?

[ ] Yes
[ ]No

If Yes, attach manufacturer's cut-sheet showing UL1741 listing.
UF Trip Setting:

UF Time Delay (Seconds):

Is the system self-excited with the potential to island (i.e. will the equipment package include an onsite
storage system)?
[ ] Yes
[ ] No
If Yes, provide the following:

Total Storage Capacity:
Total Rating:
Total DC Voltage:

(Amp-hours)
(kW)
(Volts)

List components of the Generating Facility equipment package that are currently certified:
Equipment Type
1.
2.
3.
4.
5.

Certifying Entity (e.g. UL)

Additional documentation required:
^ CEC-CSI means the California Energy Commission's ratings under the Cahfornia Solar hiitiative progiam.
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1.
2.

Single line or schematic drawing of the proposed Generating Facility.
Manufacture data sheet, schematic, or specification for Generating Facility equipment that will
interconnect to the utility.

Installation Details
Installing Electrical Contractor:
Firm:

License No.:

Mailing Address:
City:

State:

Phone (Daytiine): (
Fax: (

)

)

Zip:
Phone (Evening): (

)

E-Mail Address:

Estimated Installation Date (if known):
Generator/Equipment Certification
Generating systems that utilize inverter technology must be compliant with Institute of Electrical and
Electronics Engineers IEEE Std 1547 and Underwriters Laboratories UL 1741 in effect at the time this
Agreement is executed or have received written exemption from the Company from such standards,
which may be granted at Company's sole discretion. Generating systems that use a rotating machine
must be compliant with applicable National Electrical Code, Underwriters Laboratories, and Institute of
Electrical and Electronics Engineers standards and rules and orders of the Hawaii Public Utilities
Commission in effect at the time this Agreement is executed. By signing below, the Applicant
certifies that the installed generating equipment meets the appropriate preceding requirement(s)
and can supply documentation that confirms compliance.
Applicant:

Date:

Insurance
Insurance Carrier:

HAWAI'I ELECTRIC LIGHT COMPANY, INC.
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APPENDIX III
Interconnection Process Overview
The purpose of this Appendix III is to provide a general overview of the process and procedures
for interconnecting a Generating Facility that wiJ4-is intended to operate or has the potential to
operate in parallel with the Company's Distribution System. The general technical guidelines to
facilitate the interconnection and parallel operation of Generating Facilities with the Company's
Distribution System are set forth in Appendix I of this Rule 14H. If there is a conflict between
the technical specifications set forth in Appendix I with any technical specifications set forth
elsewhere in the Company's tariffs, the specifications of Appendix I shall prevail. Capitalized
terms used in this Appendix III are defined in Appendix I of this Rule 14H.
1.

Steps in the Interconnection Process
a. The interconnection process will be initiated when a Customer approaches or contacts the
Company to request interconnection of a Generating Facility to the Company's
Distribution System that will-is intended to operate or has the potential to operate in
parallel with the Company's Distribution System. The Company's Key Account
Management Division will serve as the centralized point of contact for applications to
interconnect a Generating Facility to the Company's Distribution System. (Note for
HELCO and MECO, the Engineering Department and the Renewable Energy Services
Department will serve as the Company's centralized point of contact, respectively).

HAWATI ELECTRIC LIGHT COMPANY, INC.
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b. The following flowchart provides, for illustrative purposes, the major steps in the
interconnection process:

STEPS IN THE INTERCONNECTION PROCESS

IJfHiii ro(|Ui;sl. Coinpam pruvidijs lrUcn.'i>iini;i;lian AppliuiilLoii. Itdiniijiil Sil;LiiiJ;irds. niiii iin
appropriale iiilerisonneiilioii agrtMineiil In flie CiisSiifiitr.

^
Ci]stonier ^uhmilsa i;(nnplL'li;d Irtlcrconnoolinii Applin^iiilioii (li.'vliibil A) alona. willi
sup|iiirlins! irialcrioih.

Ja
Company isoiidimts tudiniual roviou. wliidi niay ini;lLLdi! Iiiiliiil Tudiiikiil Review,
KiipplciiiBnl;)! RL'VJCW, iiiid liilfrt(imn."i;li(>ii Requirement Slud\.

-CL
Cusiomer \vt)rki> wilh L-ornpaiiv Iw llniih/.t: siin^lc-liiK diiijjiiini, rcltiy Lisl. trip iscliumc and
sellings, and llircc-lini; iii;igT;iiii(irii(;irdt;d)swlliat Llic Ciistoinui ^aii coinplclcFatiliLy
liquipmunl i.i!il. \i\lii!;h i\ill hetome I'^sliihil B In llie iiilcncoimection agreenieiil.

JJ
Conipany identifies any inlcrconneclion facilities ihal will he needed Itial will l>e owned by
tlie Cojiipaiiy an.d lisls and deseribe!! Ihwse nii the Cnnipany [iiterconneetion Taeility Lisl,
which will beuonic l''\)iibit C lo itur inlumoiinuclion agreemeni: Cusloiiier alsounmpielus
F.vttibit D (Cnslumer Insiirfnico Covtra^c).

JJ
Customer find Companv t^^iiunli; iin inlcrconneijlicii a^recniijnl.

c. The activities in each step shown in the flowchart are explained below:
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Step 1: Within five (5) business days of receiving a Customer's request to interconnect a
Generating Facility to the Company's Distribution System, the Company will provide the
Customer with: (a) the Distributed Generating Facility Interconnection Standards Technical
Requirements {Rule 14H Appendix I); (b) an appropriate interconnection agreement depending
on the Customer's intent to export or participate in a wholesale power sale arrangement; and (c)
this Interconnection Process Overview (Rule 14H Appendix III).
Step 2: The Company's interconnection review begins when a Customer submits a
completed Exhibit A of Appendix II. -e^II-A or Appendix II-B ("Interconnection Application").
Along with the Customer's Interconnection Application, the Customer must also provide the
design drawings, operating manuals, manufacturer's brochures/instruction manual and technical
specifications, manufacturer's test reports, bill of material, protection and synchronizing relays
and settings, and protection, synchronizing, and control schemes for the Generating Facility to
the Company for its review. The Company shall have the right to specify the protection and
sjTichronizing relays and settings, and protection, synchronizing and control schemes, consistent
with the technical requirements of Appendix I, that affect the reliability and safety of operation
and power quality of the Company's system with which the Generating Facility seeks to
interconnect ("Facility Protection Devices/Schemes"). The Company shall maintain the
confidentiality of information the Customer deems confidential, unless and until a final, nonappealable Commission decision determines that disclosure is necessary to protect the public or
as otherwise determined by the Commission.
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Within fifteen (15) business days of the receipt of an Interconnection Application and
supporting material, or such other period as is mutually agreed upon in writing by the Company
and the Customer, the Company shall review the Customer's Interconnection Application and
supporting material and provide written notification of its general completeness, or alternatively,
incompleteness. If an Interconnection Application is deemed incomplete, the Company shall
specify in a written notice the additional information that is required. The completeness
determination cycle will be repeated as necessary until sufficient information is submitted by the
Customer to enable the Company to review the Interconnection Application.
Step 3: Within fifteen (15) business days of the date the Customer's Interconnection
Application and supporting materials are deemed complete, the Company will complete an
Initial Technical Review of the Interconnection Application. The Company shall make a
determination as to whether a Generating Facility is designed to operate in parallel or has the
potential to operate in parallel with the Company's electric system during the Initial Technical
Review. -The Initial Technical Review will result in the Company providing either: (a) for
Appendix II-B Applications, if Screen _3_is_jiassed, approval to interconnect, or if Screen 4 is
passed, the Generating Facility qualifies for interconnection subject to the conditions set forth in
Screen 4; (b) if all of the Initial Technical Review Screens are passed, the Generating Facility
qualifies for Simplified Interconnection, and an executable interconnection agreement for the
Customer's signature; or, (be) if one or more screens are not passed, notification that
Supplemental Review will be required and the results, in writing, of all Initial Technical Review
screenings.
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If Supplemental Review is required, the Customer shall notify the Company, in writing,
to proceed with the Supplemental Review, or the Customer shall agree to withdraw its
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Interconnection Application. Within twenty (20) business days of notification by the Customer
that it would like to move forward with Supplemental Review, the Company shall complete a
Supplemental Review. The Supplemental Review will result in the Company providing either:
(a) Simplified Interconnection (b) interconnection requirements beyond those for a Simplified
Interconnection, and a non-binding, good faith estimate of the Company's portion of the costs to
perform the interconnection requirements identified by the Supplemental Review, or (c) a
determination that an Interconnection Requirements Study (IRS) is required, and a good faith
cost estimate and schedule for the completion of the IRS including an identification of the
specific analysis and/or reviews that will be performed as part of the IRS.
If an IRS is required, the Customer shall agree to pay the cost estimate for the IRS
provided by the Company, or the Customer shall withdraw its Interconnection Application. The
Company shall complete the IRS within one hundred fifty (150) calendar days of the Customer's
agreement to move forward with the IRS and payment of the IRS cost is received. The
completion of the IRS shall include the Company's proposal to the Customer of the following:
(a) interconnection requirements and a non-binding, good faith estimate of the Company's
portion of the costs to perform the interconnection requirements; and (b) protection and
synchronizing relays and settings, protection, synchronizing and control schemes, and any other
equipment and/or performance requirements necessary to meet the IRS requirements.
The Company, for good cause, may modify the time limits to conduct the Initial
Technical Review, the Supplemental Review, or the IRS, and shall inform the Customer in
writing of the need to modify the applicable time limit. The modified time limit shall be
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mutually agreed upon in writing between the Company and the Customer. Final results of all
technical screenings. Supplemental Review, and IRS will be provided in writing to the Customer.
Step 4: Based on the results of the Initial Technical Review, or Supplemental Review (if
needed), or IRS (if needed), the Customer and Company will work together to finalize the singleline diagram, relay list, trip scheme and settings, and three-line diagram, which is required in the
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circumstances set forth in the Interconnection Application. After finalization of the single-line
diagram, relay list, trip scheme and settings, and three-line diagram (if required), the Customer
will make any revisions deemed necessary to the Interconnection Application and resubmit the
Interconnection Application to the Company. Resubmission will not impact the Customer's
interconnection position. The Customer must also complete a Facility Equipment List, which
will identify equipment, space and/or data at the Generating Facility location that must be
provided by the Customer for use in conjunction with the Company's Interconnection Facilities.
The Facility Equipment List will be included as Exhibit B to an interconnection agreement
entered between the Company and the Customer. If requested, the Company will provide
assistance to the Customer to complete the Facility Equipment List.
Step 5: Within fifteen (15) business days of the completion of all activities specified in
Step 4 above, or within such other period as is mutually agreed upon in writing by the Company
and the Customer, the Company will complete an identification of Interconnection Facilities that
are necessary to complete the interconnection and that will be owned by the Company. A list and
description of the Company's Interconnection Facilities will be included as Exhibit C to the
interconnection agreement entered between the Company and the Customer. The Company and
Customer shall mutually agree in writing to a schedule by which the Interconnection Facilities
will be constructed and a determination of when the Customer's Generating Facility shall be
connected to the Company's Distribution System. The Interconnection Facilities are projectspecific, and the time to complete the facilities will depend on the complexity of the facilities
required. Consistent with Section 5 of this Appendix III, the Customer shall maintain insurance
coverage or be self insured against risks arising under the interconnection agreement. The
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Customer Insurance Coverage will be included as Exhibit D to any interconnection agreement
entered between the Company and the Customer.

Step 6: Within five (5) business days of the completion of all activities specified in Step
5 above, the Company will provide the Customer with an executable interconnection agreement,
which must be executed prior to the interconnection and parallel operation of the Customer's
Generating Facility. If requested by the Customer, the interconnection agreement may be signed
by the Customer and a third party that is the owner and/or operator of the Generating Facility.
The Company will provide a fully executed interconnection agreement to the Customer: (a)
within fifteen (15) business days of receipt of Customer's executed interconnection agreement if
all applicable City and/or County permits required for the Generating Facility have been closed
and posted, and all Customer documentation required as a part of the interconnection agreement
have been received; or (b) within fifteen (15) business days following the date upon which all
applicable City and/or County permits required for the Generating Facility have been closed and
posted, and all Customer documentation required as a part of the interconnection agreement have
been received.
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Initial Technical Review
a. The following flowchart provides, for illustrative purposes, the major steps in the Initial
Technical Review process:

TECHNICAL REVIEW PROCESS FLOW CHART
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b. Explanation of the screens used in the Initial Technical Review process:
Introduction:
This Initial Technical Review process allows for the timely approval for the interconnection of
Generating Facilities that will operate in parallel with te-the Company's Distribution System and
those that will interconnect but not operate in parallel that will operate in parallel with the
Company's Distribution System. The Initial Technical Review process includes a screening to
determine if a Generating Facility qualifies for Simplified Interconnection, or if Supplemental
Review is needed to determine requirements, if any, beyond those of a Simplified
Interconnection, or if an Interconnection Requirement Study (IRS) is needed, to determine
interconnection requirements.

Note: Failure to pass any screen of the Initial Technical Review process means only that further
review is required to determine additional requirements, if any, or if an IRS is needed before the
Generating Facility can be approved for interconnection with the Company's Distribution
System. It does not mean that the Generating Facility cannot be interconnected. Though not
explicitly covered in the review process, the Generation Facility shall be designed to meet all of
the applicable requirements in Appendix I of Rule 14H.

Purpose:
This review determines the following:
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Whether a Generating Facility is designed to operate in parallel with the
Company's Distribution System; or, if the Generating Facility is not designed to
operate in parallel but has the potential to do so, whether the design is sufiicient to
ensure the Generating Facility will not, in fact, operate in parallel with the
Distribution System.4-)

If a Generating Facility qualifies for Simplified

Interconnection
442)

If a Generating Facility qualifies for Simplified Interconnection

3^3)

If a Generating Facility can be made to qualify for interconnection by performing
a Supplemental Review that will be able to determine additional requirements, if
any, or

54)

If an IRS is required, the cost estimates and rough schedule for performing the
IRS.

Screen 1: Is the Point of Interconnection to a Distribution System?
If Yes, continue to Screen 2.
If No, the Generating Facility does not qualify for Simplified Interconnection and
may not interconnect under Rule 14H.
Significance: Rule 14H only applies to Customer requests to interconnect a Generating
Facility to the Company's Distribution System.
Screen 2: Is the GeneratingXacility designed to operate in parallel with the Distribution
System?
If Yes, continue to Screen 5.
If No, continue to Screen 3.
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Screen 3: If the Generating Facility is not designed to operate in parallel with the
Distribution System, does it have the potential to do so?
If Yes, continue to screen 4.
If No, Generating Facility is not subject to Rule 14H review process.
Significance: Rule 14H only applies to Customer Generating Facilities that operate in
parallel or have the potential to operate in parallel with the Company's
Distribution System. However, Customer is required to register the
Generating Facility by completing and submitting an Application for NonExport Distributed Generation Facilities (Non-Parallel Operation)
provided in Appendix II-B. Registration shall satisfy the Customer's
notice requirements set forth in Tariff Rule 3B (Change In Customer's
Equipment Or Operations) and is required for purposes of determining
potential load that the Company may be required to serve.
Screen 4: If the Generating Facility has the potential to operate in parallel with the
Distribution System, is the design of the Generating Facility sufficient to
ensure the Generating Facility will not, in fact, operate in parallel with the
Distribution System?
If Yes, the Generating Facility qualifiesJor_interconnection subject to the following
conditions:
1. Reverse Power Protection: To ensure power is never exported to the
Distribution System, the Owner shall install and maintain, at Owner's
expense, reverse power protection in the form of either: (1) Internal Transfer
Relay included within a inverter device which is UL certified to prevent
reverse power flow; or (2) an external reverse power relay.
HAWATI ELECTRIC LIGHT COMPANY, INC.
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2. Bi-Directional Advanced Meter: The Company shall install, at Company's
expense, a bi-directional advanced meter.
3. The equipment set forth above shall be included by the Customer in the
Facility Equipment List.
4. Company shall have the right to disconnect a Generating Facility without
prior notice to the Customer pursuant to Rule 14H, Section 4.b, in the event
the Company determines that the Generating Facility is operating in parallel
with the Distribution and Customer shall pay for any and all costs incurred by
the Company in enforcing this right
If No, continue to Screen 5.
Significance: If it can be assured that the Generating Facility is designed not to operate in
parallel with the Company's Distribution System, then a Generating Facility will
be allowed to interconnect subject to the installation of the equipment set forth in
Screen 4. Such equipment is intended to monitor and prevent a reverse power
condition in which power flows from the Generating Facility to the Distribution
System. Capacity of Generating Facilities that are determined by the Company in
this Screen 4 not to operate in parallel with the Distribution System shall not be
included in the calculation of aggregate Generating Facility Capacity in this Rule
14H."
Screen 25: Is the Point of Interconnection to a Network System?
If Yes, perfomi Supplemental Review.
If No, continue to Screen 3-6.
Significance: Special considerations must be given to Generating Facilities proposed to
be installed on a Network System because of the design and operational
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aspects of network protectors. There are no such considerations for radial
Distribution Systems.

Screen 3—6 If exporting power across the Point of Interconnection, can the power export cause a
reversal of power flow at any voltage regulation device that is not bi-directional?
If Yes, perform Supplemental Review.
If No, continue to Screen 47.
Significance: If it can be assured that the Generating Facility will not export power, or if
exported power will not cause a reversal of power flow at a voltage
regulation device that is not designed to handle reverse power flow, the
Company's Distribution System does not need to be studied for
load-carrying capability or Generating Facility power flow effects on the
Company's voltage regulators.

Screen 47: Is the aggregate Generating Facility capacity on the Line Section less than or equal
to 15% of Line Section peak load?
If Yes, continue to Screen %%_.
If No, perform Supplemental Review to determine cumulative impact on Line
Section.
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1) Low penetration of Generating Facility installations will have a
minimal impact on the operation and load restoration efforts of the
Company's Distribution System.
2) The operating requirements for a high penetration of Generating
Facilities may be different since the impact on the Company's Distribution
System will no longer be minimal, therefore requiring additional study or
controls.

Screen 58: Is the voltage flicker and/or drops associated with the Generating Facility within
IEEE 519 or IEEE 1453 limits?
If Yes, continue to Screen 69.
If No, perform Supplemental Review.
Significance:

1) This screen addresses potential voltage fluctuation problems for
Generating Facilities that start by motoring.
2) When starting, Generating Facilities should have minimal impact on
the service voltage to other Customers.
3) This screen addresses voltage flicker at the Point of Interconnection
caused by the Generating Facility. Passing this screen does not relieve the
Customer from ensuring that its Generating Facility complies with the
flicker requirements of Rule 14H.

Screen 69: Is the gross rating of the Generating Facility 10 kW or less?
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If Yes, the Generating Facility qualifies for Simplified Interconnection. Skip
remaining screens.
If No, continue to Screen ?10.
Significance: The Generating Facility will have a minimal impact on fault current levels
and any potential line over-voltages from loss of the Company's
Distribution System neutral grounding.

Screen ?10: Is the Generating Facility inverter-based and 250 kW or less and does it meet IEEE
1547 and UL 1741 standards?
If Yes, continue to Screen 912.
If No, continue to Screen ^11.
Significance:

Inveiter-based generating facilities less than 250 kW interconnecting through inverters
that meet UL 1741, or latest version (the Standard for Inveiters, Converters. Controllers
and Interconnection System Equipment for use with Distributed Energy Resources) and
IEEE 1547, or latest version (the IEEE Standard for Interconnecting Distribution
Resources with Electric Power Systems) have minimal impact to the short circuit
currents. Self excited synchronous generators present more interconnection issues.

Screen 811: Is the Short Circuit Current Contribution Ratio within acceptable limits?
If Yes, continue to Screen 912.
If No, perfomi Supplemental Review.
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The Short Circuit Current Contribution Ratio consists of two criteria; both of which
must be met when applicable:
1) When measured at primary side (high side) of a Dedicated Distribution
Transformer serving a Generating Facility, the sum of the short circuit
contribution ratios of all generating facilities connected to the Company's
Distribution System circuit that serv'cs the Generating Facility must be less
than or equal to 0.1 (10%), and
2) When measured at the secondary side (low side) of a shared distribution
transformer, the short circuit contribution of the proposed Generating Facility
must be less than or equal to 2.5% of the interrupting rating of the Customer's
service equipment.

Significance: If the Generating Facility passes this screen it can be expected that it will
have no significant impact on the Company's Distribution System's short
circuit duty, fault detection sensitivity, relay coordination or fuse-saving
schemes.

Note: The ampere rating of the Customer's service equipment to be used in this
evaluation will be that rating for which the customer's utility service was originally
sized or for which an upgrade has been approved. It is not the intent of this provision
to allow increased export simply by increasing the size of the customer's service
panel, without separate approval for the resize.
HAWATI ELECTRIC LIGHT COMPANY, INC.
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Screen 912: Is the Line Configuration Screen (see below) acceptable for Simplified
Interconnection?
If Yes, the Generating Facility qualifies for Simplified Interconnection.
If No, perform Supplemental Review.

Line Configuration Screen: Identify primary distribution line configuration that will
serve the Generating Facility. Based on the ty^e of interconnection to be used for the
Generating Facility, determine from the table below if the proposed Generating
Facility passes the screen.

Primary Distribution Line
Type Configuration

Table I
Type of Interconnection to be IVIade to Primary
Distribution Line

Three-phase, three wire

Any type

Pass Screen

Three-phase, four wire

Single-phase, line-to-neutral

Pass Screen

All others

To pass, aggregate Generating
Facility nameplate rating must
be less than or equal to 10% of
Line Section peak load

Three-phase, four wire
(For any line that has such
a section OR mixed three
wire and four wire)

Results/Criteria

Significance: If the primary distribution line serving the Generating Facility is of a
"three-wire" configuration, or if the Generating Facility's distribution
transformer is single-phase and connected in a line-to-neutral
configuration, then there is no concern about overvoltages to the
Company's or other Customer's equipment caused by loss of system
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neutral grounding during the operating time of the non-islanding
protective function,
c. Within fifteen (15) business days of the date the Customer's Interconnection Application
is deemed complete, the Company will complete the Initial Technical Review. The
Company, for good cause, may modify the time limits to conduct the Initial Technical
Review and shall inform the Customer in writing of the need to modify the applicable
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time limits. The modified time limit shall be mutually agreed upon in writing between
the Company and the Customer,
d. The Initial Technical Review will result in the Company providing either: (a) if all of the
Initial Technical Review Screens are passed, the Generating Facility qualifies for
Simplified Interconnection, and an executable interconnection agreement for the
Customer's signature; or, (b) if one or more screens are not passed, notification that
Supplemental Review will be required and the results, in writing, of all Initial Technical
Review screenings.

3.

Supplemental Review
a. If a Generating Facility has failed to meet one or more of the Initial Technical Review
screens for Simplified Interconnection as proposed, the Company will notify the
Customer and perform a Supplemental Review as described in this section. The intent of
the Supplemental Review is to provide a slightly more detailed review of only the
conditions that cause the Generating Facility to fail the Initial Technical Review.
b. If Supplemental Review is required, the Customer shall notify the Company, in writing,
to proceed with the Supplemental Review, or the Customer shall agree to withdraw the
Interconnection Application. If the Customer does not notify the Company within fifteen
(15) business days, the Interconnection Application shall be deemed to be withdrawn.
c^ The Supplemental Review shall be completed, absent any extraordinary circumstances,
within twenty (20) business days of receipt of the Customer's approval, in writing, to
proceed with the Supplemental Review. The Company, for good cause, without
HAWAE ELECTRIC LIGHT COMPANY, INC.
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extraordinary circumstances, may modify the time limits to conduct the

Supplemental Review and shall inform the Customer in writing of the need to modify the
applicable time limits. The modified time limit shall be mutually agreed upon in writing
between the Company and the Customer,
d. The Supplemental Review will result in the Company providing either: (a) Simplified
Interconnection, (b) interconnection requirements beyond those for a Simplified
Interconnection, and a non-binding, good faith estimate of the Company's portion of the
costs to perform the interconnection requirements identified by the Supplemental
Review, or (c) a determination that an IRS is required, and a good faith cost estimate and
schedule for the completion of the IRS including an identification of the specific analysis
and/or reviews that will be performed as part of the IRS. An IRS shall not be required for
UL 1741 inverter systems when (1) in the event that Supplemental Review is triggered by
Screen 4-2_above, the aggregate generating capacity per Line Section is below 50% of the
Line Section minimum kW load during the period when the proposed generation is
available (including noon on Sunday for solar photovoltaic systems); and (2) in the event
that Supplemental Review is triggered by Screen 9-12 above, a feasible solution from a
pre-identified list of solutions maintained by the Company has been identified and agreed
upon between the Company and the Customer. The exclusions from the IRS process,
when conditions (1) or (2) above are met, shall not exclude review under the other Initial
Technical Review screens, and shall not apply if there are exceptional circumstances,
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such as impacts to reliability and/or safety that cannot feasibly be addressed without an

ms.
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e. If the Supplemental Review results in interconnection requirements beyond those for a
Simplified Interconnection, the Customer must also complete a Facility Equipment List,
which will identify equipment, space and/or data at the Generating Facility location to be
provided by the Customer for use in conjunction with the Company's Interconnection
Facilities. The Facility Equipment List will be included as Exhibit B to any
interconnection agreement entered between the Company and the Customer. If
requested, the Company will provide assistance to the Customer to complete the Facility
Equipment List.

4.

Interconnection Requirements Study ("IRS")

If the Supplemental Review process fails to determine interconnection requirements, then an IRS
shall be performed as follows:
a. If an IRS is necessary, the Company will provide the Customer with a good faith cost
estimate and schedule for the completion of the IRS including an identification of the
specific analysis and/or reviews that will be performed as part of the IRS. A cost estimate
and schedule for the analyses will be provided to the Customer before the overall study is
started. This generally would be done when the Company responds to the Customer with
the findings of the Supplemental Review.
b. If an IRS is required, the Customer shall agree to pay the cost estimate for the IRS
provided by the Company, or the Customer shall withdraw its Interconnection
Application. If the Customer does not agree to perform an IRS or agree to pay the cost
HAWAII ELECTRIC LIGHT COMPANY, INC.
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estimate for the IRS within fifteen (15) business days, the Interconnection Application
shall be deemed to be withdrawn. Customers with existing Generating Facilities already
operating in parallel with the Company's system on March 21, 2003, will not be charged
for any IRS.
c. The scope and cost of the IRS will depend on the complexity of the Company's
Distribution System to which the Generating Facility is requesting to interconnect, which
must be modeled, and the degree to which the Generating Facility will affect the
Company's system. Examples of the analyses and/or reviews that fall within an IRS
include: (1) Feeder Load Flow; (2) Dynamic Stability Analysis; (3) Transient
Overvoltage; and (4) Short Circuit and Relay Coordination.
d. The Company may perform the analyses included in the IRS. The Company may also
contract the analyses or parts of the analyses to an outside consultant specializing in such
analyses for complex situations, or in situations where the Company does not have
available resources to conduct the analyses in a time frame mutually agreeable to both the
Company and the Customer.
e. The Company shall complete or have a consultant complete the IRS within one hundred
fifty (150) calendar days of the Customer's payment of the IRS. The Company, for good
cause, without extraordinary circumstances, may modify the time limits to conduct the
IRS and shall inform the Customer in writing of the need to modify the applicable time
limit. The modified time limit shall be mutually agreed upon in writing between the
Company and the Customer. The Company, shall provide a written letter to the
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Customer to explain all delays in completing the IRS beyond the completion schedule of
one hundred fifty (150) calendar days.
f.

The Customer and Company may agree (to be documented in writing) to have the IRS
performed by a qualified third-party consultant, or by a qualified employee, contractor, or
agent of the Customer at the Customer's sole cost so long as the employee, consultant,
contractor, or agent meets the following qualifications: (1) experience and familiarity
with electric utility system modeling, feeder load flow analyses, dynamic stability
analyses, transient over\^oltage analyses, and short circuit and relay coordination; (2)
knowledge of electric utility system operation, transmission and distribution system
planning and protection, and distributed generation interconnection issues; and (3)
knowledge of the unique characteristics and needs of small, non-interconnected island
electric grids and the unique challenges and operational requirements of such systems. In
addition, the scope of work of the third-party consultant's study shall be mutually
agreeable to both the Company and the Customer. Elements of the study scope of work
may include items such as: (1) Feeder Load Flow; (2) Dynamic Stability Analysis; (3)
Transient Overvoltage; and (4) Short Circuit and Relay Coordination. All study
recommendations by the Customer's consultant shall be reviewed and approved by the
Company.

g. The Company may consolidate more than one Generating Facility in an IRS if the
Generating Facilities are on the same Distribution System feeder that is the subject of the
IRS, provided that the Customers consent to consolidation and the sharing of technical
information between them. Parties to a consolidated IRS shall pay study and upgrade
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costs on a pro rata basis as agreed by the parties that desire to share the costs for the IRS.
The cost may be prorated based upon the expected annual electricity output of the
respective facilities or the capacity of the Generating Facility.
h. The IRS may identify the need for Company Interconnection Facilities required to
facilitate interconnection of the Generating Facility. The Customer will be responsible
for the cost of any Company Interconnection Facilities associated with the
interconnection of its Generating Facility. An identification of the Company
Interconnection Facilities and an estimated cost of the Company Interconnection
Facilities shall be listed in Exhibit C (Interconnection Facilities Owned by the Company)
to the interconnection agreement entered between the Company and the Customer. The
Customer will be responsible for the cost of any Company Interconnection Facilities
associated with the interconnection of its Generating Facility.
i.

If the Company determines that there are benefits to the utility system due to the
Company Interconnection Facilities, a credit reflecting these benefits shall be provided to
the Customer, subject to Commission approval. For example, if there is a planned
Distribution System addition that may be deferred or displaced due to the addition of the
Company Interconnection Facilities associated with interconnection of a Generating
Facility, the dollar value of the deferral or displacement would be determined and
proposed to be credited to the Customer (subject to Hawaii Public Utility Commission's
approval) as a line item in Exhibit C to the interconnection agreement (Interconnection
Facilities Owned by the Company), Section 2 (Customer Payment to Company for
Company Interconnection Facilities, Review of Facility, and Review of Verification
HAWAII ELECTRIC LIGHT COMPANY, INC.
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Testing). The calculation of the benefits to the utility system will be examined on a caseby-case basis taking into account what Distribution System addition(s) would have been
deferred or displaced by the Company Interconnection Facilities that resulted from the
interconnection of a Generation Facility. The Company would then calculate a dollar
value of the deferral or displacement, and propose to credit the Customer for that deferral
or displacement value. The Company shall file a letter providing the Commission with
sufficient information to document the proposed credit to be provided to the Customer for
said deferral or displacement value. The proposed deferral or displacement value would
not be credited to the Customer until the Commission approves such credit.

5.

Insurance Coverage
a. In accordance with Commission Decision and Order No. 22248, Docket No. 03-0371, the
Company will not impose a standardized insurance requirement for distributed generation
projects. However, the Customer is obligated to carry adequate insurance in forms and
amounts that are commercially reasonable for each particular situation. The Customer
bears responsibility for determining its insurance requirements. Prior to execution of the
standard interconnection agreement, the Customer shall disclose if it will be self-insured
(and if so its means and capability to self insure) or if it will obtain an insurance policy
(and if so in what forms and amounts). The Customer shall provide evidence of such
insurance, including insurer's acknowledgement that coverage applies with respect to the
standard interconnection agreement, by providing certificates of insurance to the
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Company prior to any parallel interconnection, or, if insurance is being modified, within
30 days of any change,
b. As general guidance, the Company recommends consideration of a commercial general
liability policy, covering bodily injury and property damage. The Company also
recommends that coverage amounts be considered relative to the nameplate rating of the
generator, with higher amounts of coverage for larger generators. Additionally, the
Company recommends consideration of the following insurance provisions: (1) naming
the Company, its directors, officers, agents, and employees as additional insureds; (2)
inclusion of contractual liability coverage for written contracts and agreements including
the standard interconnection agreement; (3) inclusion of provisions stating that the
insurance will respond to claims or suits by additional insureds against the Customer or
any other insured thereunder; and (4) inclusion of provisions that the insurance is primary
with respect to the Customer and the Company. The adequacy of the coverage afforded
by the insurance should be reviewed by the Customer from time to time, and if it appears
in such review that risk exposures require an increase in the coverages and/or limits of
this insurance, the Customer should make such increase to that extent.

6.

Resolution of Disputes
a. If there is a dispute between the Customer and the Company as to whether an IRS is
required, or as to the scope and cost of the study, then the Company generally would use
the following procedures: (1) the Company's Contact Pei^on would inform the Customer
of the reasons for and scope of the study required; (2) if the Customer disagrees with the
HAWAII ELECTRIC LIGHT COMPANY, INC.
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conclusion, then the Customer would meet with representatives from the Company to
discuss the matter; (3) if the Customer continues to disagree with the conclusion, then the
Customer would write to the Company's Contact Person explaining the position of the
Customer, and the Company's Contact Person would respond in writing within fifteen
(15) business days (so that any dispute is reduced to writing); (4) if the parties continue
to have a dispute, then authorized representatives from the Company and Customer
(having full authority to settle the dispute) would meet in Hawaii (or by telephone
conference) with the meeting to be scheduled within fifteen (15) business days of a
written request and attempt in good faith to resolve the dispute; and (5) if the parties
continue to have a dispute, then the parties may engage in a form of alternative dispute
resolution agreeable to both parties, or a party may request that the Commission resolve
the matter by filing a written request with the Commission attaching the relevant
information and correspondence, and serving the request on the other party and the
Division of Consumer Advocacy of the Department of Commerce and Consumer Affairs
of the State of Hawaii,
b. If there is a dispute as to the need for interconnection equipment, protective devices or
control systems, then the Company generally would use the following procedures: (1) the
Company's Contact Person would inform the Customer of the reasons for the
interconnection equipment/protective devices/control systems; (2) if the Customer
disagrees with the conclusion, then the Customer would meet with representatives from

The Company, for good cause, may modify the time limit. If the Company modifies the time limit, it shall notify
the Customer in writing of the modification and tlie cause for the modification.
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the Company to discuss the matter; (3) additional analyses may be conducted by the
Company at the request of a Customer that questions the need for particular
interconnection equipment/protective devices/control systems if the Customer pays for
the analyses; (4) if the Customer continues to disagree with the conclusion, then the
Customer would write to the Company's Contact Person explaining the position of the
Customer, and the Company's Contact Person would respond in writing within fifteen
(15) business days (so that any dispute is reduced to writing); (5) if the parties continue
to have a dispute, then authorized representatives from the Company and Customer
(having full authority to settle the dispute), would meet in Hawaii (or by telephone
conference) with the meeting to be scheduled within fifteen (15) business days of a
written request and attempt in good faith to resolve the dispute; and (6) if the parties
continue to have a dispute, then the parties may engage in a form of alternative dispute
resolution agreeable to both parties, or a party may request that the Commission resolve
the matter by filing a written request with the Commission attaching the relevant
information and correspondence, and serving the request on the other party and the
Division of Consumer Advocacy of the Department of Commerce and Consumer Affairs
of the State of Hawaii.

c. Customers are not required to exhaust the Company's dispute resolution procedures set
forth above before proceeding under provisions applicable to informal or formal

2

The Company, for good cause, may modify the time limit. If the Company modifies the time limit, it shall notify
the Customer in writing of tlie modification and the cause for tlie modification.
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complaints or other provisions contained under the Rules of Practice and Procedure
before the Public Utilities Commission, currently codified in Title 6, Chapter 61,
Subchapter 5 of the Hawaii Administrative Rules, or any other applicable statutes, orders,
rules, or regulations. If any such proceeding is initiated, the Customer shall notify the
Company's Contact Person in writing that it does not desire to continue the Company's
dispute resolution procedures.
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RULE No. 14 (Continued)
Service Connections and Facilities on Customer's Premises
H.

INTERCONNECTION OF DISTRIBUTED GENERATING FACILITIES
INTENDED TO OPERATE IN PARALLEL WITH THE COMPANY^S
ELECTRICAL SYSTEM OR THAT HAVE THE POTENTIAL TO OPERATE
OPERATING IN PARALLEL WITH THE COMPANY'S ELECTRIC
DISTRIBUTION SYSTEM
1.

2.

Interconnection Standards
a.

Distributed goRe-F-ating Generating facilities
Facilities intended to operate in parallel with the
Company's Distribution System or that have the
potential to operateing in parallel with the
Company's oloctric sDistribution System shall
satisfy the Company's Interconnection Standards.

b.

The Company's Interconnection Standards are
included as Appendix I to Rule 14.

Definitions

For purposes of this Rule 14H, the following definitions
shall apply:
a.
"Distributed Generation Facility": A Generating
Facility located on a Customer's premises that is
interconnected with the Distribution System.
b.
"Distribution System": All electrical wires,
equipment, and other facilities at the distribution
voltage levels (such as 25kV-HECO only, 12kV, 4kV or
2.4kV) owned or provided by the utility, through which
the utility provides electrical service to its customers
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c.
"Generating Facility": Customer or utility-owned
electrical power generation that is interconnected to
the utility.
d.
"Interconnect" or "interconnected" or
"interconnection": The physical connection of any
Distributed Generating Facility to the Distribution
System, including the facilities required to provide the
electric distribution service to a Customer, using
electrical wires, switches, and related equipment
located on either side of the point of common coupling
as appropriate to their purpose and design to allow the
physical connection of a Distributed Generating Facility
to the Distribution System.

e.
"Parallel operation": The operation of a
Distributed Generating Facility, while interconnected,
such that customer load can be fed by the Distributed
Generating Facility and Distribution System
simultaneously.

f.
"Potential to operate in parallel": A Distributed
Generating Facility has the potential to operate in
parallel with the Distribution System when such
Distributed Generating Facility is interconnected and
has the capability (whether by design or otherwise) of
operating in parallel with the Distribution System.
Interconnection Agreemen"
Customers, on whose premises distributed
Distributed generating Generating facilities
Facilities that are intended to operate in
parallel^ or have the potential to operate in
parallel, with with the Company's electric
^Distribution System are located, shall complete
and execute a Standard Interconnection Agreement
with the Company provided in Appendix II or
Appendix II-A of this Rule, or an Application for
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Non-Export Distributed Generation Facilities (NonParallel Operation) provided in Appendix II-B of
this Rule^ prior to operating the distributed
Distributed generating Generating facilities
Facilities in parallel with the Company's electric
^Distribution System, or within one hundred fifty
(150) days after the effective date of this Rule if
the distributed generating facilities are already
operating in parallel with the Company's system as
of such date, provided that following the
expiration of such one hundred fifty (150) days
period. Customers shall have thirty (30) days to
file a request for an extension of such one hundred
fifty (150) days period with the Commission for
good cause shown. The Company shall not deem the
Customer to be in violation of Rule 14H while the
Customer's request for extension of time to
complete and execute the Standard Interconnection
Agreement is under consideration by the Commission.
Nothing in this provision shall affect the
Company's right to refuse or discontinue service as
provided in Rules 7.A.1 and 2.
b.

Distributed generating Generating facilities
Facilities may be interconnected and operated in
parallel with the Company's electric sDistribution
System in accordance with the terms and conditions
of the Standard Interconnection Agreement.

c.

The Standard Interconnection Agreement does not
apply when (1) the Customer enters into a power
purchase agreement for the sale to the Company of
electric energy generated by the distributed
generating facility, or (2) the Customer enters
into a standard agreement providing for net energy
metering pursuant to Rule No. 18. A customer that
has an executed interconnection agreement with the
Company as of the effective date of this rule shall
not be required to enter into the Standard
Interconnection Agreement until such time as the
existing interconnection agreement is terminated.

d.

Customers with distributed Distributed generating
Generating facilities Facilities that are eligible
for net energy metering pursuant to Chapter 269 of
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the Hawaii Revised Statutes, shall follow the rules
and requirements set forth in Rule No. 18 for Net
Energy Metering and this Rule No. 14H, as
applicable.
d-^e.Distributed Generating Facilities that incorporate
the use of an energy storage device, e.g. battery
storage, shall obtain an interconnection review by
the Company pursuant to this Rule 14H and satisfy
the Company's Interconnection Standards to the
extent that such distributed generating facilities
operate in parallel or have the potential to
operate in parallel with the Company's Distribution
System.
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3-^4 . Interconnection Process

a.

Customer requests to: (1) interconnect and operate
distributed Distributed generating Generating
facilities Facilities in parallel with the
Company's electric sDistribution System under the
Standard Interconnection Agreement provided in
Appendix II or Appendix II-A of this Rule or (2)
interconnect and operate Distributed Generation
Facilities that are not intended to operate in
parallel but have the potential to operate in
parallel with the Company's Distribution System
under the Application For Non-Export Distributed
Generation Facilities (Non-Parallel Operation)
provided in Appendix II-B, will be processed in
accordance with the procedures in the
Interconnection Process Overview, which is included
in Appendix III of this Rule.

b•

h-.
The Interconnection Process Overview
addresses the steps in the interconnection process,
the technical review process, the need for
additional study, and the resolution of disputes.

c.

Distributed Generating Facilities that are
interconnected but have no potential to operate in
parallel with the Company's Distribution System,
are not subject to the interconnection review
process under this Rule 14H except that Customer
shall register such Distributed Generation
Facilities by completing and submitting an
Application for Non-Export Distributed Generation
Facilities (Non-Parallel Operation) provided in
Appendix II-B to this Rule 14H. Such registration
shall satisfy the Customer's notice requirements
set forth in Tariff Rule 3B (Change In Customer's
Equipment Or Operations) and is required for
purposes of determining potential load that the
Company may be required to serve.
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-Distributed Generating Facilities that are not
interconnected with the Company's Distribution
System are not subject to the interconnection
review process under this Rule 14H and are not
required to be registered with the Company.
d.
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APPENDIX I
D i s t r i b u t e d Generating Facility I n t e r c o n n e c t i o n Standards
Technical Requirements
The following interconnection standards are intended to provide general technical
guidelines and procedures to facilitate the interconnection and parallel operation of
distributed generating facilities with Maui Electric Company, Limited's (MECO,
Company or utility) electrical distribution system. If there is a conflict between the
technical specifications set forth in this Appendix I with any technical specifications set
forth elsewhere in MECO's Distributed Generating Facility Interconnection tariff, the
specifications of this Appendix I shall prevail. The specific characteristics or needs of
each distributed generating facility may reduce or increase its interconnection
requirements. The degree of technical review required for a request for interconnection,
and the extent to which an Interconnection Requirements Study (IRS) will be needed,
will depend on factors such as the size of the generating facility, the type of technology
and the point on the utility's system at which the generating facility will be
interconnected. (See Interconnection Process Overview, Appendix III.) These technical
interconnection requirements have been established to maintain safety, reliability, and
power quality standards for all utility customers and personnel under the objectives
described below:
Objectives of Good Interconnection Practice
•
•
•
•
•
•
•
•

Safety - To protect the safety of utility personnel, utility customers, and the
public.
Reliability - To maintain the reliability of the utility system for all utility
customers.
Power Quality - To provide for acceptable power quality^ and voltage regulation
on the utility system and for all utility customers.
Restoration - To facilitate restoration of power on the utility system.
Protect Utility and Customer Equipment - To protect utility and customer
equipment during steady state and faulted system operating conditions.
Protect Generating Facilities - To protect generating facilities from operation of
utility protective and voltage regulation equipment.
Utility System Overcurrent Devices - To maintain proper operation of the utility
system's overcurrent protection equipment.
Utility S y s t e m O p e r a t i n g E f f i c i e n c y - To ensure operation at appropriate
power factors and minimize system losses.

^ "Acceptable" power quality is power delivered to customers that does not impair operation of the
customers' equipment or cause visible light flickering due to voltage fluctuations under normal operating
conditions. One element of power quality is voltage flicker, which is a function of the magnitude of
voltage fluctuation and the frequency at which the fluctuation occurs. Voltage flicker is described in
Section 4.n. of this Appendix I.
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Consistencv with IEEE Standards
These technical interconnection standards are based on the requirements of lEEE^
1547-2003 Standard for Interconnecting Distributed Resources with Electric Power
Systems. MECO intends to maintain consistency between its requirements for
interconnection of distributed generating facilities and IEEE interconnection standards to
the extent feasible, considering the specific design and operating requirements of
MECO's electric power system.^ Except as otherwise provided herein, MECO will
evaluate all future revisions to IEEE standards directly related to interconnection of
distributed generating facilities, if any, and update its Distributed Generating Facility
Interconnection Standards Technical Requirements accordingly. If, as a result of
reviewing such revised or new IEEE standards MECO determines that an update to its
Rule 14H is required, MECO shall file a request with the Commission to modify its
interconnection tariff. If, as a result of reviewing such revised or new IEEE standards
MECO determines that an update to its Rule 14H is not required, MECO will provide a
written explanation of its determination in its Rule 14H annual report to the Commission.
MECO will also provide a written explanation of its determinations concerning IEEE
distributed generation interconnection standards to interested parties upon request, or
will make such information available on a publicly accessible website.
Customers are encouraged to review and discuss these technical interconnection
standards with the utility before proceeding with their design and procurement of
distributed generating facility equipment.

^ IEEE- Institute of Electrical and Electronic Engineers.
^ IEEE 1547-2003 does not address planning, designing, operating, or maintaining the area electric power
system (IEEE 1547-2003, Section 1.3).
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1. Definitions
a. Active Anti-lslanding Scheme: A control scheme installed with the generating
facility that prevents the formation of an unintended island by accelerating the
drift in voltage and/or frequency to the respective trip points when the utility is not
connected.
b. Clearing Time: The time between the abnormal voltage being applied and the
generating facility ceasing to energize the utility distribution system.
c. Customer insurance coverage: Consistent with Appendix III, Section 5, the
Customer shall maintain insurance coverage or be self insured against risks
arising under the interconnection agreement. Proof of Customer Insurance
Coverage will be included as Exhibit D to an interconnection agreement entered
between the Company and the Customer.
d. Dedicated Transformer: A transformer that provides electrical service to a single
customer.
^e,

Distributed Generation Facilitv: A Generating Facilitv situated on a
Customer's Premises that is interconnected with the Distribution System.

f.

Distribution System: All electrical wires, equipment, and other facilities at the
distribution voltage levels (such as 25kV-HECO only, 12kV, eMkV, or 2.4kV)
owned or provided by the utility, through which the utility provides electrical
service to its customers

g. Direct Transfer Trip: Automatic remote trip of a generating facility's circuit
breaker or interrupting device bv means of a communication channel that is
acceptable to the utilitv."^
h. Facilitv Equipment List: Identifies eguipment. space, and/or data at the
Generating Facilitv location to be provided by the Customer for use in
coniunction with the Company's Interconnection Facilities. The Facilitv
Eguipment List will be included as Exhibit B to any interconnection agreement
entered between the Companv and the Customer.

" Acceptance of the communications channel depends upon the speed of the operation, availability (up
time), reliability, security, and type of electrical interface equipment used. The criteria for selecting the
type of acceptable communications are the levels of guaranteed priority for restoration response,
maintenance, and system upgrades in order to maximize availability, reliability, and security. Other
technical communications channel requirements are determined by the manufacturers of the electrical
interface equipment used.
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i.

Generating Facilitv: Customer or utility-owned electrical power generation that is
interconnected to the utility.

i.

Induction Generator: A rotating machine generator that converts mechanical
power to electrical power, in which the rotor current creating the magnetic field is
supplied by an external AC source, usually the electric utility system.

k. Initial Technical Review: Pursuant to Appendix III, Section 2. the review by the
Companv following receipt of an Interconnection Application to determine the
following: a) if the Generating Facilitv gualifies for Simplified Interconnection: or
b) if the Generating Facilitv can be made to gualifv for interconnection with a
Supplemental Review determining additional requirements, if any.
I.

Interconnect or Interconnected or Interconnection: The physical connection of
any Distributed Generating Facilitv to the Distribution System, including the
facilities required to provide the electric distribution service to a Customer, using
electrical wires, switches, and related equipment located on either side of the
point of common coupling as appropriate to their purpose and design to allow the
physical connection of an Distributed Generating Facilitv to the Distribution
System.

4-.
Dircct Transfer Trip: Automatic romoto trip of a qoncratinq facility's circuit
breaker or interrupting device by means of a communication channel that is
acceptable to tho utility.^
-§-.
Facilitv Equipment List: Identifies eguipment. space, and/or data at the
Generating Facility location to be provided by the Customer for use in
conjunction with the Company's Interconnection Facilities. The Facility
Equipment List will be included as Exhibit B to any interconnection agreement
entered between the Company and the Customer.
4h
Generating Facilitv: Customer or utility-owned electrical power generation
that is interconnected to the utility.
-h
Induction Gonorator: A rotating machine gonorator that converts
mechanical power to electrical power, in which the rotor current creating the
Acceptance of the communications channel depends upon the speed of the operation, availability (up
time), reliability, security, and type of electrical interface equipment used. The criteria for selecting the
type of acceptable communications are the levels of guaranteed priority for restoration response,
maintenance, and system upgrades in order to maximize availability, reliability, and security. Other
technical communications channel requirements are determined by the manufacturers of the electrical
interface equipment used.
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magnetic field is supplied by an external AC source, usually tho oloctric utility
system.
—^.
Initial Technical Review: Pursuant to Appendix III. Section 2. the review
by tho Company following rocoipt of an Intorconnoction Application to dotormino
the following: a) if the Generating Facility qualifies for Simplified Interconnection;
or b) if tho Gonorating Facility can bo mado to qualify for intorconnoction with a
Supplemental Review determining additional requirements, if any.
m. \(r.
Interconnection Application: Completion of one of the two-three (3)
applicable Commission-approved forms in Exhibit A of Appendix II or II-A. or
Appendix II-B, -submitted to the Company for interconnection of a Generating
Facility.
n. Interconnection Facilities: The electrical wires, switches and related eguipment
that are reguired in addition to the facilities required to provide electric distribution
service to a Customer to allow interconnection. Interconnection Facilities mav be
located on either side of the Point of Interconnection as appropriate to their
purpose and design. Interconnection Facilities mav be integral to a Generating
Facilitv or provided separately.
o. Interconnection Reguirements Study for "IRS"): Pursuant to Appendix III.
Section 4. a study to establish the requirements for interconnection of a
Generatinq Facilitv with the Company's Distribution System.
p. Inverter System: A machine, device, or system that changes direct-current
power to alternating-current power.
g. Line Section: The portion of the Company's Distribution System connected to a
Customer bounded bv automatic sectionalizing devices, or the end of a
distribution line. Where a radial distribution circuit does not have automatic
sectionalizing devices, the whole circuit is considered one line section. A fuse
must be manually replaced and is therefore not considered an automatic
sectionalizing device.
r.

Network System: An electrical system in which two or more utility feeder sources
are electrically tied together on the primary or secondary voltage level to form
one power source for one or more customers. The network system is designed
to provide higher reliability for customers connected to it.

s. Parallel Operation: The operation of a Distributed Generating Facilitv. while
interconnected, such that customer load can be fed by the Distributed Generating
Facilitv and Distribution System simultaneously.
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Point of Interconnection: The point at which the utility and the customer interface
occurs.
u. Potential to operate in parallel: A Distributed Generatinq Facilitv has the
potential to operate in parallel with the Distribution System when such Distributed
Generating Facilitv is interconnected and has the capability (whether by desiqn
or otherwise) of operating in parallel with the Distribution System.
v. Short Circuit Contribution Ratio (SCCR): The SCCR evaluates the short circuit
current contribution of the Generating Facilitv in two ways. First the SCCR looks
at the ratio of the Generating Facilitv short circuit contribution to the short circuit
contribution of the utility system for a three-phase fault at the high voltaqe side of
the customer or utility transformer connecting the generating facilitv to the utility
(agqreqate SCCR must be less than or equal to 10%). Second, it compares the
Generating Facilitv short circuit current to the interrupt rating of the customer's
service panel to ensure that the customer's equipment will not be overloaded.
w. Simplified Interconnection: Interconnection conforminq to the Initial Technical
Review reguirements of Appendix III. Section 2 and 3.
X.

Subtransmission System: All electrical wires, equipment, and other facilities at
the subtransmission voltage levels (such as 46kV. 35kV. or 23kV) owned or
provided bv the utility, through which the utility provides electrical service to its
customers.

v. Supervisory Control: Remote monitoring and/or control of a generating facility's
power output and interrupting device status by means of a communication
channel (see footnote number 2) that is acceptable to the utility.
z. Supplemental Review: Pursuant to Appendix III. Section 3. a process wherein
the Companv further reviews an Interconnection Application that fails one or
more of the Initial Technical Review screens. The intent of the Supplemental
Review is to provide a slightly more detailed review of only the conditions that
cause the Generatinq Facilitv generator to fail the Initial Technical Review. The
Supplemental Review may result in one of the following: a) approval of
interconnection: b) approval of interconnection with additional requirements: or c)
cost and schedule for an Interconnection Requirements Study.
aa. Synchronous Generator: A rotatinq machine generator that converts mechanical
power into electrical power, in which the rotor current creating the magnetic field
comes from a separate DC source or the generator itself.
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bb. Transmission System: All electrical wires, eguipment. and other facilities at the
transmission voltage levels (such as 138kV or 69kV) owned or provided bv the
utility, through which the utility provides electrical service to its customers.
cc. Unintended Islanding: Islanding is a condition in which one or more generating
facilities deliver power to a utility customer or customers using a portion of the
utility's distribution system that is electrically isolated from the remainder of the
utility's distribution system. Unintended islanding may occur following an
unanticipated loss of a portion of the utility distribution system.
dd. Utility-grade Protective Eguipment: Protective eguipment that meet
reguirements defined by:

\~.
Interconnection Facilities: The electrical wires, switches and related eguipment
that are required in addition to the facilities required to provide electric distribution
service to a Customer to allow interconnection. Interconnection Facilities may be
located on oithor sido of tho Point of Intorconnoction as appropriate to thoir purpose and
design. Interconnection Facilities may be integral to a Generating Facility or provided
separately.
fFh
Intorconnoction Roguiromonts Study (or "IRS"): Pursuant to Appendix III.
Section 4, a study to establish the requirements for interconnection of a Generating
Facility with tho Company's Distribution System.
fh
Invortor System: A machine, dovico, or system that changes direct current
power to alternating-current power.
&-.
Line Section: The portion of the Company's Distribution System connected to a
Customer bounded by automatic sectionalizing devices, or the end of a distribution lino.
Where a radial distribution circuit does not have automatic sectionalizing devices, the
whole circuit is considered one line section. A fuse must be manually replaced and is
therefore not considered an automatic sectionalizing device.
p.
Network System: An electrical system in which two or more utility feeder sources
are electrically tied together on the primary or secondary voltage level to form one
power source for ono or moro customers. Tho network system is designed to provide
higher reliability for customers connected to it.
q.
Point of Interconnection: The point at which the utility and the customer interface
occurs.
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f-.
Short Circuit Contribution Ratio fSCCR): The SCCR evaluates the short circuit
current contribution of tho Gonorating Facility in two ways. First tho SCCR looks at tho
ratio of the Generating Facility short circuit contribution to the short circuit contribution of
tho utility system for a throe phase fault at tho high voltage sido of tho customer or utility
transformer connecting the generating facility to the utility (aggregate SCCR must be
loss than or oqual to 10%). Second, it compares tho Gonorating Facility short circuit
current to the interrupt rating of the customer's service panel to ensure that the
customer's equipment will not be overloaded.
s. Simplified Interconnection: Interconnection conforming to tho Initial Technical
Review requirements of Appendix III, Section 2 and 3.
t—Subtransmission System: All electrical wires, eguipment. and other facilities at
the subtransmission voltage levels (such as 46kV, 35kV, or 23kV) owned or
provided by the utility, through which the utility provides electrical service to its
customers.
u. Supervisory Control: Remote monitoring and/or control of a generating facility's
power output and interrupting dovico status by moans of a communication
channel (see footnote number 2) that is acceptable to the utility.
v. Supplemental Review: Pursuant to Appendix III. Section 3. a process wherein
tho Company further reviews an Intorconnoction Application that fails ono or
more of the Initial Technical Review screens. The intent of the Supplemental
Review is to provide a slightly moro detailed review of only tho conditions that
cause the Generating Facility generator to fail the Initial Technical Review. The
Supplemental Review may result in one of the following: a) approval of
interconnection; b) approval of interconnection with additional requirements; or c)
cost and schedule for an Interconnection Requirements Study.
w. Synchronous Generator: A rotating machine generator that converts mechanical
power into electrical power, in which the rotor current creating the magnetic field
comes from a separate DC source or the generator itself.
X. Transmission System: All electrical wires, eguipment. and other facilities at the
transmission voltago lovols (such as 138kV or 69kV) owned or provided by tho
utility, through which the utility provides electrical service to its customers.
v. Unintended Islanding: Islanding is a condition in which one or more generatinq
facilitios dolivor powor to a utility customer or customers using a portion of tho
utility's distribution system that is electrically isolated from the remainder of the
utility's distribution system. Unintended islanding may occur following an
unanticipated loss of a portion of the utility distribution system.
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z. Utilitv-qrade Protective Eguipment: Protective eguipment that meet reguirements
defined by:
• ANSI/IEEE C37.90-1989 IEEE Standards for Relays and Relay Systems
Associated with Electric Power Apparatus
• IEEE C37.90.1 IEEE Standard Surge Withstand Capability (SWC) Tests for
Protective Relays and Relay Systems
• IEEE C37.90.2 IEEE Trial-Use Standard Withstand Capability of Relay
Systems to Radiated Electromagnetic Interference from Transceivers
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2. General Interconnection Guidelines
a. Compliance with Laws and Codes: The generating facility, protection,
interconnection equipment, design, and design drawings shall meet all applicable
national, state, and local laws, including construction and safety codes. The
following construction and safety codes shall be followed for the design and
construction of all distributed generating facility installations to ensure the safety
of the public, customer, and utility personnel. These codes include, but are not
limited to, the following:
• National Electric Code (NEC)
• National Electrical Safety Code (NESC)
• National Fire Protection Association (NFPA) Building Code
• Maui County Building Code
• Uniform Building Code (UBC)
• American Concrete Institute (ACl)
• American Institute of Steel Construction (AISC)
• American Association of State Highways & Transportation Officials
(AASHTO)
b. Notification for Supplemental Review: With regard to the potential need for
Supplemental Review referenced in various sections of this Appendix I, as
described in section 1 of Appendix III (Interconnection Process Overview) to Rule
14H, upon Company's determination that Supplemental Review will be required
based on the results of the Initial Technical Review, the Company shall notify the
customer in writing within fifteen (15) business days, or such other period as is
mutually agreed upon in writing between the Company and the customer,
following the Initial Technical Review or any Supplemental Review required and
the reasons for such review.
c. Export of Power: Generating facilities intending to export power to the utility that
will cause a reversal of power flow at any voltage regulation device that is not bidirectional may require Supplemental Review or an IRS that will be completed by
the Company to evaluate the impacts on equipment ratings and protective relay
settings. If an IRS is required, analyses such as a Feeder Load Flow, Dynamic
Stability Analysis, Transient Overvoltage, Short Circuit and Relay Coordination
may need to be performed in order to evaluate the impacts of the export of power
on equipment ratings and protective relay settings. Generating facilities that
export power to the utility system may change the direction of power flow on the
utility system. The magnitude of the change in power flow will be a function of
the aggregate amount of export power on a feeder, the location of the generating
facilities exporting power on a feeder, the feeder load, and the location of loads
on a feeder. The need for an IRS will depend on these factors.
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d. Utility Feeder Penetration: As the penetration of generating capacity increases
on the utility distribution feeder, there is increased risk of voltage regulation
problems, adverse interactions with the utility's protection system, and
unintended islanding. Therefore, Supplemental Review to examine the risk of
voltage regulation problems, protection malfunction from reverse power flow, and
unintended islanding may be required when the aggregate generating capacity
per distribution line section exceeds 15% of the annual peak KVA load of the line
section. If an IRS is required, analyses such as a Feeder Load Flow, Dynamic
Stability Analysis, Transient Overvoltage, Short Circuit and Relay Coordination
may need to be performed in order to evaluate the risk of voltage regulation
problems, protection malfunction from reverse power flow and unintended
islanding. The need for an IRS will be identified by the Company during
Supplemental Review.
To avoid excessive unbalanced loading on the utility distribution feeder,
interconnection of 1-phase generating facilities with a capacity greater than 10kW
shall be reviewed by the Company in its Initial Technical Review. Based upon
the results of the Initial Technical Review, the Company may determine that
Supplemental Review is necessary.
e. Short Circuit Contribution Ratio (SCCR): A generating facility's short circuit
current contribution to the utility distribution feeder can affect operation of existing
utility protective devices. A good indicator of the potential impact of a generating
facility's short circuit contribution is the Short Circuit Contribution Ratio. To
ensure the operation of existing utility protective devices are not compromised.
Supplemental Review will be required if the sum of the SCCR of all Generating
Facilities on the Distribution System circuit exceeds 10% when measured at the
primary side of a dedicated distribution transformer, or the short circuit
contribution of the proposed generating facility is greater than 2.5% of the
interrupting rating of the Producer's Service Equipment when measured at
secondary side of a shared distribution transformer. Analyses such as Short
Circuit and Relay Coordination may need to be performed. The need for such
analysis will be identified by the Company during Supplemental Review.
f.

Network Interconnection: Connection of generating facilities on utility distribution
network systems shall be reviewed by the Company in its Initial Technical
Review of the impact of the distributed generating facility on the Company's
system. Based upon the results of the Initial Technical Review, the Company
may determine that Supplemental Review of the network interconnection is
necessary.
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3. Desiqn Requirements
a. Integration with Utility Grounding and Ground System Protection: The grounding
scheme and the ground fault protection of the generating facility shall be
coordinated with the utility system to ensure a ground fault is properly cleared on
the utility system. Any ground faults detected by the utility protection scheme (for
faults on the utility feeder between the utility substation and the generating
facility) must also be detected by the protection scheme of the generating facility.
For a single line to ground fault on the connecting utility feeder, the generating
facility's ground fault protection must be sufficient to prevent damage to the utility
system and other customer equipment due to overvoltage caused by
ferroresonance, displaced neutral, or self-excitation. The generating facility must
disconnect before the utility breaker recloses automatically.
b. Transformer Winding Configuration: The transformer winding configuration of the
customer or utility distribution transformer serving the generating facility shall be
reviewed by the Company in its Initial Technical Review to determine the
potential impact to the utility system and generating facility, and subsequent
interconnection requirements. Refer to typical single-line diagrams in Figures 13. Based upon the results of the Line Configuration Screen of the Initial
Technical Review, the Company may determine that Supplemental Review of the
transformer winding configuration is necessary.
c. Isolation Device: The customer shall furnish and install a manual isolation device
that has a visible break to isolate their generating facility from the utility
distribution system. The isolation device shall either be a disconnect switch or a
breaker with rack-out capability. The device must be accessible to utility
personnel and be capable of being locked by utility personnel in the open
position. For generating facilities that do not have a circuit breaker or interrupting
device, the isolation device must be capable of interrupting load. An existing
service disconnect device may be used if it meets these requirements. Attach a
label indicating "Customer Generating Facility" to the generator isolation device.
d. Interrupting Device: Applicable circuit breakers or interrupting devices at the
generating facility must be capable of interrupting the maximum available fault
current at the site, including any contribution from the generating facility. For
generating facilities that are greater than lOkW, the interrupting device must be
accessible to utility personnel at all times.
e. Dedicated Transformer: The utility may require the generating facility to install a
dedicated transformer, where the generating facility is served from the same
transformer secondary as another utility customer and if inverter-based
technology is used that does not meet IEEE 519-1992 (or latest versions)
specifications. A dedicated transformer or other current-limiting device is needed
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for any type of generating facility where the increase in available short circuit
current could adversely impact other utility customers on the same secondary
circuit (i.e., the short circuit contribution of the generating facility must not
increase the available short circuit current to the other utility customers on the
same secondary circuit such that the ratings of their equipment and protective
devices are exceeded). Based upon the results of the Initial Technical Review or
Supplemental Review, the Company shall determine whether an adverse impact
may occur and whether a dedicated transformer is necessary. In accordance
with Section l.c of Appendix III, the Company shall provide the customer with
final results of all technical screenings and Supplemental Review in writing, and
shall notify the customer of such determination and the reasons for such
determination as part of the written results.
f.

Supervisory Control: For generating facilities with an aggregate capacity greater
than 250 kW, computerized supervisory control shall be required to ensure the
safety of working personnel and prompt response to system abnormalities in
case of islanding of the generating facility. Based upon the results of the initial
technical screening or additional technical study, the Company shall determine
whether supervisory control is necessary. In accordance with Section 1 .c of
Appendix III, the Company shall provide the customer with final results of all
technical screenings and studies in writing, and shall notify the customer of such
determination and the reasons for such determination as part of the written
results.
Supervisory control shall include monitoring of: (a) gross generation by the
generating facility; (b) feedback of Watts, Vars, WattHours, current and voltage;
(c) Vars furnished by the utility; and (d) status of the interrupting device. In
addition, the supervisory control will allow the utility to trip the interrupting device
during emergency conditions.® Monitoring will be performed by system
dispatchers or operators at the Company's control center.

^ Emergency conditions refer to the need for immediate action in response to a situation that has caused
injury, loss of life or property damage. Emergency conditions include, but are not limited to:
A system emergency or forced outage;
A potential hazard to Company personnel or the general public;
A hazardous condition relating to the generating facility;
The generating facility is interfering with the Company's equipment or equipment belonging to
other customers (including non-utility generating equipment);
The generating facility's protective devices have been tampered with by the customer and/or
owner and/or operator of the generating facility; or
A need for immediate action in response to a situation that has caused (or has the potential to
cause) injury, loss of life or property damage.
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g. Surge Capability: The generating facility interconnection equipment and relays
shall have the capability to withstand voltage and current surges in accordance
with IEEE/ANSI Standard C62.41 or IEEE Standard C37.90.1 as appropriate.
h. Eguipment Testing: The generating facility shall provide to the utility the
manufacturer's brochures/instruction manuals and technical specifications of
their proposed generating facility equipment, and test reports for evaluation by
the utility.
In addition, verification tests of customer-owned equipment shall be performed
on-site by customer to verify protective settings and functionality to ensure that
the equipment will not adversely affect the utility distribution system and that it
will cease providing power to the system under abnormal conditions. A
verification test shall be performed upon initial parallel operation of the
generating facility, or whenever interface hardware or software is changed that
can affect the protective functions. These tests shall be done by a qualified
individual (hired or employed by the customer) in accordance with the
manufacturer's recommended test procedure and in concurrence with the utility.
Qualified individuals include professional engineers, factory trained and certified
technicians, and licensed electricians with experience in testing protective
equipment.'^ To ensure that verification tests of customer-owned equipment are
performed correctly, the utility may request to witness the tests and receive
written certification of the results from the qualified individual. The customer
must inform the Company in writing of proposed changes in the customer's
interconnection hardware or software that are related to the performance,
operation, or timing of the protective functions not later than fifteen (15) business
days prior to implementation of such changes. Upon receiving notice of such
proposed changes from the customer, the Company must notify the customer in
writing of any concerns regarding the proposed changes within fifteen (15)
business days, in which case the changes shall not be implemented until the
customer and Company resolve the concerns to their mutual satisfaction and
document the resolution in writing.
All interconnection-related protective functions and transfer trip schemes, if
applicable, shall be periodically tested at intervals specified by the manufacturer,
or in accordance with industry practice. (When the interval is not specified by the
manufacturer or by the Company, protective functions should be tested every
four years.) The customer shall submit or make available for inspection by the
utility, test reports of such testing. Periodic testing conforming to the utility test
intervals for the particular line section can be specified by the utility under special
circumstances (e.g., where the generating facility is connected to a utility feeder
that has experienced high frequency of outages due to natural or unnatural
'' Also see the Standard Interconnection Agreement, Exhibit B, paragraph 2.a. (Sheet No. 380-19).
MAUI ELECTRIC COMPANY, LIMITED
Decision and Order Dated November 29, 2011, Docket No. 2010-0015
Transmittal Letter Dated December 2, 2011.

ATTACHMENT 2
PAGE 168 OF 215
Superseding REVISED SHEET No. 36B-17
Effective May 27, 2010

REVISED SHEET NO. 36B-17
Effective December 3, 2011

causes such as in coastal areas where there are high winds). The Company will
determine whether special circumstances exist, and must inform the customer in
writing of any such determination and the reasons for that determination. A
system that depends upon a battery for trip power shall be checked and logged
once per month for proper voltage, or monitored continuously.

4. Operating Requirements
a. Disconnection of Generating Facilitv for Utility Reasons: Upon providing
reasonable notice (generally not to be less than ten (10) business days for
scheduled work), the utility may require the generating facility to temporarily
disconnect from the utility's system when necessary for the utility to construct,
install, maintain, repair, replace, remove, investigate, test, or inspect any of its
equipment or other utility customer's equipment, or any part of its system. The
generating facility shall not energize a de-energized utility line under any
circumstances, but may operate isolated from the utility system with an open tie
point in accordance with Section 4.1.
If the utility determines that such disconnection is necessary because of
unexpected system emergencies, forced outages, operating conditions on the
utility's system, or compliance with good engineering practices as determined by
the Company's engineers and/or operations personnel, the Company will
immediately attempt to notify, in person, by telephone, by electronic mail, or by
facsimile, the customer's designated representatives of the need to disconnect
the customer's generating facility. Unless the emergency condition requires
immediate disconnection as determined by the utility, the Company shall allow
sufficient time for the generating facility operator to manually disconnect the
generator. (As stated in Section 4.b below, there are circumstances where the
utility may disconnect the generating facility without prior notice to the Customer.)
Following the completion of work and/or rectification of the emergency conditions
by the utility, the utility shall reset the Customer's isolation device, if open, as
soon as practicable and shall provide, within fifteen (15) business days or such
other period as is mutually agreed upon in writing by the utility and the customer,
written documentation of the occurrence and nature of the utility's work and/or
emergency condition, and the disconnection of the customer's generating facility.
The utility shall take reasonable steps to minimize the number and duration of
such disconnections. The utility may disconnect the customer from the utility's
system for failure by the customer to disconnect their generating facility under
this Section 4.a, until such time that the utility work or emergency condition has
been corrected and the normal system condition has been restored.
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b. Personnel and System Safety: The utility may disconnect the generating facility
from the utility's system, without prior notice to the customer: (a) to eliminate
conditions that constitute a potential hazard to the utility's personnel or the
general public; (b) if pre-emergency^ or emergency conditions® exist on the utility
system; (c) if a hazardous condition relating to the generating facility is observed
by the utility's inspection; (d) if the generating facility interferes with the utility's
equipment or equipment belonging to other utility customers (including non-utility
generating equipment); or (e) if the customer or a party with whom the customer
has contracted for ownership and/or operation of the generating facility has
tampered with any protective device. The generating facility shall remain
disconnected until such time as the utility is satisfied that the endangering
condition(s) has been corrected, and the utility shall not be obligated to allow
parallel operation of the generating facility during such period. If the utility
disconnects the generating facility under this Section 4.b, it shall as soon as
practicable notify the customer in person, by telephone, by electronic mail, or by
facsimile and provide the reason(s) why the generating facility was disconnected
from the Company's system. Following the rectification of the endangering
conditions, the utility shall provide, within fifteen (15) business days or such other
period as is mutually agreed upon in writing by the utility and the customer,
written documentation of the occurrence and nature of the endangering
conditions, and the disconnection of the customer's generating facility.
c. Synchronization: Upon connection, the generating facility shall synchronize with
the utility distribution system. Synchronization means that at the Point of
Interconnection, the frequency difference shall be less than 0.2 Hz from rated
frequency, the voltage difference shall be less than 5% of nominal voltage, and
the phase angle difference shall be less than 10 degrees.
d. Voltage Regulation: Unless specifically requested by the utility, the generating
facility shall not attempt to control or regulate the utility system voltage while
operating in parallel with the utility distribution system.
The generating facility shall not degrade the normal voltage provided by the utility
outside the limits stated in the utility tariff (± 5% of nominal voltage).
e. Unintended Islanding: For public and utility personnel safety and to prevent
possible damage to customer equipment, the generating facility shall be
equipped with protective equipment designed to prevent the generating facility
from being connected in parallel with a de-energized utility line. The generating
facility must automatically disconnect from the utility distribution system upon
loss of utility source, and remain disconnected until the voltage and frequency
^ Pre-emergency conditions refer to the need for immediate action in response to a situation that has the
potential to cause injury, loss of life, or property damage.
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have stabilized (see Section 4.j). Protective device requirements, such as direct
transfer trip, grounding bank, or active anti-islanding scheme, shall be
determined by the Company based upon the results of the Initial Technical
Review and/or Supplemental Review.
Disconnect for Faults: The generating facility shall be equipped with protective
equipment designed to automatically disconnect the generating facility from the
utility distribution system for faults on the utility distribution circuit to which it is
connected, and remain disconnected until the voltage and frequency have
stabilized (see Section 4.j).
g- Voltage Disturbances: The generating facility shall be equipped with protective
equipment designed to automatically disconnect the generating facility from the
utility distribution system for voltages outside the normal operating range within
the clearing time as indicated in the table below, and remain disconnected until
the voltage and frequency have stabilized (see Section 4.j). The protective
equipment shall measure the RMS (root-mean-square) voltage at the Point of
Interconnection.
Voltage (% of base voltage)
V < 50%
50% < V < 88%
88%<V<110%
110%<V<120%
120% <V

Voltage (120V base)
V < 60 volts
60 volts <V< 106 volts
106 volts <V< 132 volts
132 volts<V< 144 volts
144 volts <V

Clearing Time
10 cycles
120 cycles
Normal Range
60 cycles
10 cycles

For generating facilities > 30kW, the voltage set points and clearing times shall
be adjustable to accommodate utility system requirements.
h. Freguencv Disturbances: The generating facility shall be equipped with
protective equipment designed to automatically disconnect the generating facility
from the utility distribution system when the frequency at the Point of
Interconnection deviates outside the utility specified operating range set forth
below, and remain disconnected until the voltage and frequency have stabilized
(see Section 4.j).
All generating facilities, including those with an aggregate capacity less than 30
kW, shall have frequency setpoints and clearing times selected by the utility and
provided below, to coordinate with the utility's system relay settings.
The generating facilities shall set protective equipment to (1) disconnect the
generating facility within 10 cycles if the frequency exceeds 60.5 Hz, (2) be
capable of time delayed disconnection of 300 seconds with the adjustable
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underfrequency setting set to 57.0 Hz, and (3) disconnect the generating facility
within 10 cycles if the frequency is less than 57.0 Hz.
Inadvertent Energization. Operation During Utility System Outage: The
generating facility shall not energize a de-energized utility circuit for any reason.
The generating facility may be operated isolated from the utility system during a
utility outage or system emergency only with an open tie breaker or disconnect
device which isolates the generating facility from the utility system. This shall
generally be done through manual opening and lockout of the Customer's service
breaker or isolation device (required under Section 3.c) by utility personnel prior
to starting the generating facility.
Where customers desire the ability to manually or automatically isolate their
generating facility from the utility system by themselves, the utility will consider
alternative designs proposed by the Customer that will prevent inadvertent
energization of a de-energized utility circuit. Such alternative design proposals
shall be reviewed and approved in writing by the Company prior to
implementation. The utility shall not unreasonably withhold such approval. Upon
implementation of an alternative design approved by the Company, the Customer
may isolate itself from the utility system during a utility outage and operate its
generating facility. Customers' alternative designs may, subject to review and
approval by the Company, enable customers to manually or automatically
reconnect back to the utility system upon restoration of utility system power,
provided that the utility has not locked out the customers' service as described
below and subject to the delay requirements specified in Section 4.j.
In certain situations, including any time that utility personnel will be performing
work on the distribution system serving the point of interconnection between the
utility and Customer, the utility may determine the need to actively verify the open
tie point, and to install a Company lock to ensure the safety of utility personnel.
The Customer shall provide access to the isolation device required under Section
3.C for utility personnel to visually confirm the open tie point and install a
Company lock if necessary. Following restoration of grid power or rectification of
the emergency condition, the utility personnel shall, as soon as practicable,
remove the Company lock to allow reconnection of the generating facility with the
utility system.
Generators that do not operate in parallel are not interconnected or are
interconnecting but have no potential to operate in parallel with to-the utility's
distribution system at any time and which are therefore not covered under an
interconnection agreement may be operated by Customer at their discretion.
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Reguired Delay on Reconnection: The generating facility shall be equipped with
automatic means to prevent reconnection of the generating facility with the utility
distribution system until the utility service voltage and frequency are within the
utility tariff normal operating ranges and stable for at least 5 minutes, unless
earlier directed by the utility.

k. Loss of Protection: Failure of the generating facility interconnection protection
equipment, including loss of control power, shall result in the automatic
disconnection of the generating facility from the utility distribution system until
such time that the interconnection protection equipment has been restored.
Such failure shall initiate a signal to trip a generating facility circuit breaker or
shutdown an inverter. In the case of failure of Company-owned protection
equipment, following the rectification of the loss of protection, the utility shall
provide, within fifteen (15) business days or such other period as is mutually
agreed upon in writing by the utility and the customer, written documentation of
the occurrence, and the disconnection of the customer's generating facility.
I.

Reclosing Coordination: The generating facility shall be coordinated with the
utility system reclosing devices, by disconnecting from the utility distribution
system within the first reclose interval and remaining disconnected until the
voltage and frequency have stabilized (see Section 4.j).

m. Power Factor: The generating facility shall not adversely impact the power factor
at the Point of Interconnection. Generating facilities shall operate at a power
factor > 0.85 (lagging or leading).
Operation outside this range is acceptable provided the reactive power of the
generating facility is used to meet the reactive power needs of the customer's
internal loads or that reactive power is otherwise provided under utility tariff, and
it does not adversely impact the utility system voltage as specified in Section 4.d.
above.
n. Voltage Flicker: Any voltage flicker at the Point of Interconnection caused by the
generating facility shall not exceed the limits defined by the "Borderline of
Visibility Curve" identified in IEEE Standard 519-1992 "Recommended Practices
and Requirements for Harmonic Control in Electrical Power Systems" (or latest
version). This requirement is necessary to minimize the adverse voltage effects
upon other utility customers on the utility distribution system.
o. Harmonics: Harmonic distortion at the Point of Interconnection caused by the
generating facility shall not exceed the limits stated in IEEE Standard 519-1992
"Recommended Practices and Requirements for Harmonic Control in Electrical
Power Systems" (or latest version). The customer is responsible for the
installation of any necessary controls or hardware to limit the voltage and current
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harmonics generated from their generating facility to levels defined in IEEE
Standard 519-1992.
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p. Direct Current Iniection: The generating facility shall not inject DC current
greater than 0.5% of the full rated output current into the utility distribution system
at the Point of Interconnection under either normal or abnormal operating
conditions. This applies primarily to generating facilities that use an inverter to
interconnect with the utility system.
q. Protection from Electromagnetic Interference (Immunity Protection): The
influence of electromagnetic interference (EMI) shall not result in a change in
state or misoperation of the generating facility interconnection system.
r.

Disconnection of Customer Generating Facilities: Except as otherwise provided
herein, the disconnection of a customer's generating facility shall not be subject
to standby charges provided that the disconnection was caused by the utility or
by the failure of the utility's equipment, or the disconnection was requested or
required by the utility due to reasons other than problems caused by the
customer's generating facility. The procedure for determining the applicability of
standby charges to a disconnection event shall be specified in the Company's
Schedule SS Standby Service tariff.

5. Technology Specific Requirements
a. Three-Phase Synchronous Generators: The generating facility circuit breakers
shall be 3-phase devices with electronic or electromechanical control. The
customer shall be responsible for properly synchronizing its generating facility
with the utility distribution system by means of either a manual or automatic
synchronizing function. Automatic synchronizing is required for all synchronous
generators which have an SCCR greater than 5%. For a generating facility
whose SCCR exceeds 5%, the customer shall provide protective equipment
suitable for detecting loss of synchronism and automatically disconnecting the
generating facility from the utility distribution system. Unless otherwise agreed to
in writing between the utility and customer, synchronous generators shall
automatically regulate power factor, not voltage, while operating in parallel with
the utility system.
b. Induction Generators: Induction generators may be connected and brought up to
synchronous speed (as an induction motor) if it can be demonstrated that the
initial voltage drop measured at the Point of Interconnection is within the visible
flicker limits as defined by IEEE 519-1992 (or latest version). The same
requirements also apply to induction generation connected at or near
synchronous speed because a similar voltage dip is present due to an inrush
magnetizing current. The customer shall submit number of starts per specific
time period and maximum starting kVA draw data for the utility to verify that the
MAUI ELECTRIC COMPANY, LIMITED
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c. voltage dip due to starting is within the visible flicker limits and does not degrade
the normal voltage provided by the utility.
Induction generators do not require separate synchronizing equipment. Starting
or rapid load fluctuations on induction generators can adversely impact the
utility's system voltage. Corrective step-switched capacitors or other techniques
may be necessary if the voltage fluctuations measured at the Point of
Interconnection are not within the visible flicker limits as defined by IEEE 5191992 (or latest version). These measures can, in turn, cause ferroresonance. If
these measures (additional capacitors) are installed on the customer's side of the
Point of Interconnection, the utility will review these measures and may require
the customer to install additional protective relaying equipment, provided that the
utility provides the customer with written notice of the additional equipment
required and the reasons for such determination. The Company will determine
whether additional equipment is required to protect the Company's system.
c. Inverter Systems: Inverter interfaced distributed generators that are to be
installed in parallel with the utility distribution system must employ a nonislanding synchronous inverter. The inverter design shall comply with the
requirements of IEEE Std 1547 and UL 1741 standards (or latest versions) and
be certified to have anti-islanding protection such that the synchronous inverter
will automatically disconnect upon a utility system interruption.
Self-commutated inverters of the utility-interactive type shall synchronize to the
utility. Inverters capable of stand-alone operation shall not attempt to control the
voltage while operating in parallel with the utility distribution system. Linecommutated, thyristor-based inverters are not recommended and will require
Supplemental Review or IRS to determine harmonic and reactive power
requirements. All interconnected inverter systems shall comply with the
harmonic current limits of IEEE Std 519-1992 (or latest version).

6. Protection, Synchronizing, and Control Reguirements
a. Protection Requirements: The generating facility shall, at a minimum, provide
adequate protective devices which include over/under voltage trip, over/under
frequency trip, reverse power relay (for non-export generating facilities), and a
means for automatically disconnecting the generating facility from the utility
distribution system whenever a protective device initiates a trip. Based upon the
results of the Initial Technical Review and/or Supplemental Review by the
Company, additional protective devices may be required. Photovoltaic
generating systems are to follow the guidelines set by UL 1741 standard (or
latest version). Typical equipment and protective device requirements for large
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synchronous, induction, and inverter generators are illustrated in Figures 1, 2,
and 3 respectively in Exhibit A.
b. Suitable Equipment: All protective devices (described in this document) for
generating facilities > 30kW shall be utility-grade (see Definition for "Utility-Grade
Protective Equipment") except for inverter-based generating facilities which shall
comply with UL 1741 standard (or latest version) and IEEE 1547 (or latest
version). The generating facility shall be responsible for identifying the specific
models of their protective devices. All protective devices shall be used in
accordance with their intended application.
c. Review of Desiqn Drawinqs: The following engineering drawings/documents are
required for review and approval by the utility prior to construction of the
generating facility interconnection. Prior to being submitted to the utility, all
drawings/documents shall be approved by a Professional Electrical Engineer
registered in the State of Hawaii for generating facilities > 30kW. That approval
shall be indicated by the presence of the Engineer's Professional seal on all
drawings and documents.
•

A single-line diagram, relay list, trip scheme and settings of the generating
facility, which identifies the Point of Interconnection, circuit breakers, relays,
switches, synchronizing equipment, monitoring equipment, and control and
protective devices and schemes.

•

A three-line diagram which shows the Point of Interconnection, potential
transformer (PT) and current transformer (CT) ratios, and details of the
generating facility configuration, including relays, meters and test switches.
(Not required for generating facilities < 30kW).
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EXHIBIT A

Typical Equipment and Protective Device Requirements for
Large Synchronous, Induction, and Inverter Generators
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APPENDIX II-B
APPTICATION FOR NON-EXPORT DISTRIBUTED GENERATION FACITITIES
(NON-PARATTET OPERATION)
This Application is considered complete when it provides all applicable and correct information required
below. Additional information to evaluate the Application may be required.
Customer Information:
Nmne:
Mailing Address:
City:

State:

Phone (Daytime): (
Fax: (

)

Zip:
Phone (Evening): (

)

)

E-Mail Address:

Electric Service Company and Account No.:
Facility Tocation (if different from above):
Facility Tocation Tax Map Key No.:
Owner of the Generating Facilit\' (if different from Customer)
Nmne:
Mailing Address:
City:

State:

Phone (Daytime): (
Fax: (

)

)

Zip:
Phone (Evening): (

)_

E-Mail Address:

Operator (if different from Customer and Owner)
NMHC:

Mailing Address:
City:

State:

Phone (Daytime): (
Fax: (

)

)

Zip:
Phone (Evening): (

E-Mail Address:

MAUI ELECTRIC COMPANY, LIMITED
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Generating FaciUty Information
Inverter Manufacturer(s):

Model(s)_
(kW)

Nameplate Rating:

(kVA)

(AC Volts) (CEC-CSI)^

] Single Phase
] Three Phase
Prime Mover:

] Photovohaic
[ ] Reciprocating Engine
] Fuel Cell
[ ] Turbine
] Other (describe)

Energy Source:

]
]
]
]

Solar
[ ] Wind
Hydro
[ ] Diesel
Natural Gas
[ ] Fuel Oil
Other (describe)

Is the equipment UL1741 Listed?

[ ] Yes
[ ]No

If Yes, attach manufacturer's cut-sheet showing UL1741 listing.
UF Trip Setting:

UF Time Delay (Seconds):

Is the system self-excited with the potential to island (i.e. will the equipment package include an onsite
storage system)?
[ ] Yes
[ ] No
If Yes, provide the following:

Total Storage Capacity:
Total Rating:
Total DC Voltage:

(Amp-hours)
(kW)
(Volts)

List components of the Generating Facility equipment package that are currently certified:
Certifying Entity (e.g. UL)

Equipment Type
1.
2.
3.
4.
5.

^ CEC-CSI means the California Energy Commission's ratings under the Cahfornia Solar hiitiative progiam.
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Additional documentation require_d:
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1.
2.

Single line or schematic drawing of the proposed Generating Facility.
Manufacture data sheet, schematic, or specification for Generating Facility equipment that will
interconnect to the utility.

Installation Details
Installing Electrical Contractor:,
Firm:

License No.:

Mailing Address:
City:

State:

Phone (Daytime): (
Fax: (

)

Zip:
Phone (Evening): (

)

)

E-Mail Address:

Estimated Installation Date (if known):
Generator/Equipment Certification
Generating systems that utilize inverter technology must be compliant with Institute of Electrical and
Electronics Engineers IEEE Std 1547 and Underwriters Laboratories UL 1741 in effect at the time this
Agreement is executed or have received written exemption from the Company from such standards,
which may be granted at Company's sole discretion. Generating systems that use a rotating machine
must be compliant with applicable National Electrical Code, Underwriters Laboratories, and Institute of
Electrical and Electronics Engineers standards and rules and orders of the Hawaii Public Utilities
Commission in effect at the time this Agreement is executed. By signing below, the Applicant
certifies that the installed generating equipment meets the appropriate preceding requirement(s)
and can supply documentation that confirms compliance.
Applicant:

Date:

Insurance
Insurance Carrier:
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APPENDIX III
Interconnection Process Overview
The purpose of this Appendix III is to provide a general overview of the process and procedures
for interconnecting a Generating Facility that wijj-is intended to operate or has the potential to
operate in parallel with the Company's Distribution System. The general technical guidelines to
facilitate the interconnection and parallel operation of Generating Facilities with the Company's
Distribution System are set forth in Appendix I of this Rule 14H. If there is a conflict between
the technical specifications set forth in Appendix I with any technical specifications set forth
elsewhere in the Company's tariffs, the specifications of Appendix I shall prevail. Capitalized
terms used in this Appendix III are defined in Appendix I of this Rule 14H.
1.

Steps in the Interconnection Process
a. The interconnection process will be initiated when a Customer approaches or contacts the
Company to request interconnection of a Generating Facility to the Company's
Distribution System that wiH-is intended to operate or has the potential to operate in
parallel with the Company's Distribution System. The Company's Key Account
Management Division will ser\'"e as the centralized point of contact for applications to
interconnect a Generating Facility to the Company's Distribution System. (Note for
HELCO and MECO, the Engineering Department and the Renewable Energy Services
Department will serve as the Company's centralized point of contact, respectively).
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b. The following flowchart provides, for illustrative purposes, the major steps in the
interconnection process:

STEPS IN THE INTERCONNECTION PROCESS

IJfHiii ro(|Ui;sl. Coinpam pruvidijs lrUcn.'i>iini;i;lian AppliwilLoii. Itdiniijiil Sil;LiiiJ;irds. niiii iin
appropriale iiilerisonneiilioii agrtMineiil In flie CiisSiifiitr.

^
Ci]stonier ^uhmilsa i;(nnplL'li;d Irtlcrconnoolinii Applin^iiilioii (li.'vliibil A) alona. wilh
sup|iiirlins! irialcrioih.

la
Company isoiidimts tudiniual roviou. wliidi niay ini;lLLdi! Iiiiliiil Tudiiikiil Review,
KiipplcniBnl;)! RL'VJCW, inid lnlfrt(imn."i;li(>ii Requirement Slud\.

-CL
Cusiomer \vt)rki> wilh L-ornpaiiv Iw llniih/.c siin^lc-liiK djiijjiiini, rcltiy Lisl. trip iscliumc and
sellings, and llircc-lini; iii;igT;iiii(irii(;irdt;d)swlliat Llic Ciistoniui ^aii coinplclcFatiliLy
liquipmunl Liiil. ^^Iiiuh i\ill hetome I'^sliihil B In Ihe iiilc neon lie ction agreemeni.

JJ
Conipany identifies any inlcrconneclion facilities ihal will he needed Itial will l>e owned by
tlie Cojiipany and lisls and describe!! Ihwse nn the Cnnipany [nterconnection Taeility Lisl,
which will beuonic h:\)iibit C lo itur inlumoiinuclion agreemeni: Cusiomer alsoenrnplelus
F.vtiibit D (Ciislumer Insiirfnico Covtra^c).

JJ
Customer find Companv t^^iiunli; iiii inlcrconneijlicii a^recniijnl.

c. The activities in each step shown in the flowchart are explained below:
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Step 1: Within five (5) business days of receiving a Customer's request to interconnect a
Generating Facility to the Company's Distribution System, the Company will provide the
Customer with: (a) the Distributed Generating Facility Interconnection Standards Technical
Requirements (Rule 14H Appendix I); (b) an appropriate interconnection agreement depending
on the Customer's intent to export or participate in a wholesale power sale arrangement; and (c)
this Interconnection Process Overview (Rule 14H Appendix III).
Step 2: The Company's interconnection review begins when a Customer submits a
completed Exhibit A of Appendix II^-e^II-A or Appendix II-B ("'Tnterconnection Application").
Along with the Customer's Interconnection Application, the Customer must also provide the
design drawings, operating manuals, manufacturer's brochures/instruction manual and technical
specifications, manufacturer's test reports, bill of material, protection and synchronizing relays
and settings, and protection, synchronizing, and control schemes for the Generating Facility to
the Company for its review. The Company shall have the right to specify the protection and
synchronizing relays and settings, and protection, sjoichronizing and control schemes, consistent
with the technical requirements of Appendix I, that affect the reliability and safety of operation
and power quality of the Company's system with which the Generating Facility seeks to
interconnect ("Facility Protection Devices/Schemes"). The Company shall maintain the
confidentiality of information the Customer deems confidential, unless and until a final, nonappealable Commission decision determines that disclosure is necessary to protect the public or
as otherwise determined by the Commission.
Within fifteen (15) business days of the receipt of an Interconnection Application and
supporting material, or such other period as is mutually agreed upon in writing by the Company
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and the Customer, the Company shall review the Customer's Interconnection Application and
supporting material and provide written notification of its general completeness, or alternatively,
incompleteness. If an Interconnection Application is deemed incomplete, the Company shall
specify in a written notice the additional information that is required. The completeness
determination cycle will be repeated as necessary until sufficient information is submitted by the
Customer to enable the Company to review the Interconnection Application.
Step 3: Within fifteen (15) business days of the date the Customer's Interconnection
Application and supporting materials are deemed complete, the Company will complete an
Initial Technical Review of the Interconnection Application. The Company shall make a
determination as to whether a Generating Facility is designed to operate in parallel or has the
potential to operate in parallel with the Company's electric system during the Initial Technical
Review. The Initial Technical Review will result in the Company providing either: (a) for
Appendix II-B Applications, if Screen 3 is passed, approval to interconnect, or if Screen 4 is
passed, the Generating Facility qualifies for interconnection subject to the conditions set forth in
Screen 4; (b)if all of the Initial Technical Review Screens are passed, the Generating Facility
qualifies for Simplified Interconnection, and an executable interconnection agreement for the
Customer's signature; or, (be) if one or more screens are not passed, notification that
Supplemental Review will be required and the results, in writing, of all Initial Technical Review
screenings.
If Supplemental Review is required, the Customer shall notify the Company, in writing,
to proceed with the Supplemental Review, or the Customer shall agree to withdraw its
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Interconnection Application. Within twenfy (20) business days of notification by the Customer
that it would like to move forward with Supplemental Review, the Company shall complete a
Supplemental Review. The Supplemental Review will result in the Company providing either:
(a) Simplified Interconnection (b) interconnection requirements beyond those for a Simplified
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Interconnection, and a non-binding, good faith estimate of the Company's portion of the costs to
perfomi the interconnection requirements identified by the Supplemental Review, or (c) a
determination that an Interconnection Requirements Study (IRS) is required, and a good faith
cost estimate and schedule for the completion of the IRS including an identification of the
specific analysis and/or reviews that will be performed as part of the IRS.
If an IRS is required, the Customer shall agree to pay the cost estimate for the IRS
provided by the Company, or the Customer shall withckaw its Interconnection Application. The
Company shall complete the IRS within one hundred fifty (150) calendar days of the Customer's
agreement to move forward with the IRS and payment of the IRS cost is received. The
completion of the IRS shall include the Company's proposal to the Customer of the following:
(a) interconnection requirements and a non-binding, good faith estimate of the Company's
portion of the costs to perform the interconnection requirements; and (b) protection and
synchronizing relays and settings, protection, synchronizing and control schemes, and any other
equipment and/or performance requirements necessary to meet the IRS requirements.
The Company, for good cause, may modify the time limits to conduct the Initial
Technical Review, the Supplemental Review, or the IRS, and shall inform the Customer in
writing of the need to modify the applicable time limit. The modified time limit shall be
mutually agreed upon in writing between the Company and the Customer. Final results of all
technical screenings. Supplemental Review, and IRS will be provided in writing to the Customer.
Step 4: Based on the results of the Initial Technical Review, or Supplemental Review (if
needed), or IRS (if needed), the Customer and Company will work together to finalize the singleline diagram, relay list, trip scheme and settings, and three-line diagram, which is required in the
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circumstances set forth in the interconnection Application. After finalization of the single-line
diagram, relay list, trip scheme and settings, and three-line diagram (if required), the Customer
will make any revisions deemed necessary to the Interconnection Application and resubmit the
Interconnection Application to the Company. Resubmission will not impact the Customer's
interconnection position. The Customer must also complete a Facility Equipment List, which
will identify equipment, space and/or data at the Generating Facility location that must be
provided by the Customer for use in conjunction with the Company's Interconnection Facilities.
The Facility Equipment List will be included as Exhibit B to an interconnection agreement
entered between the Company and the Customer. If requested, the Company will provide
assistance to the Customer to complete the Facility Equipment List.
Step 5: Within fifteen (15) business days of the completion of all activities specified in
Step 4 above, or within such other period as is mutually agreed upon in writing by the Company
and the Customer, the Company will complete an identification of Interconnection Facilities that
are necessary to complete the interconnection and that will be owned by the Company. A list and
description of the Company's Interconnection Facilities will be included as Exhibit C to the
interconnection agreement entered between the Company and the Customer. The Company and
Customer shall mutually agree in writing to a schedule by which the Interconnection Facilities
will be constructed and a determination of when the Customer's Generating Facility shall be
connected to the Company's Distribution System. The Interconnection Facilities are projectspecific, and the time to complete the facilities will depend on the complexity of the facilities
required. Consistent with Section 5 of this Appendix III, the Customer shall maintain insurance
coverage or be self insured against risks arising under the interconnection agreement. The
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Customer Insurance Coverage will be included as Exhibit D to any interconnection agreement
entered between the Company and the Customer.

Step 6: Within five (5) business days of the completion of all activities specified in Step
5 above, the Company will provide the Customer with an executable interconnection agreement,
which must be executed prior to the interconnection and parallel operation of the Customer's
Generating Facility. If requested by the Customer, the interconnection agreement may be signed
by the Customer and a third party that is the owner and/or operator of the Generating Facility.
The Company will provide a fully executed interconnection agreement to the Customer: (a)
within fifteen (15) business days of receipt of Customer's executed interconnection agreement if
all applicable City and/or County permits required for the Generating Facility have been closed
and posted, and all Customer documentation required as a part of the interconnection agreement
have been received; or (b) within fifteen (15) business days following the date upon which all
applicable City and/or County permits required for the Generating Facility have been closed and
posted, and all Customer documentation required as a part of the interconnection agreement have
been received.
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Initial Technical Review
a. The following flowchart provides, for illustrative purposes, the major steps in the Initial
Technical Review process:

TECHNICAL REVIEW PROCESS FLOW CHART
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b. Explanation of the screens used in the Initial Technical Review process:
Introduction:
This Initial Technical Review process allows for the timely approval for the interconnection of
Generating Facilities that will operate in parallel with -te-the Company's Distribution System and
those that will interconnect but not operate in parallel that will operate in parallel with the
Company's Distribution System. The Initial Technical Review process includes a screening to
determine if a Generating Facility qualifies for Simplified Interconnection, or if Supplemental
Review is needed to determine requirements, if any, beyond those of a Simplified
Interconnection, or if an Interconnection Requirement Study (IRS) is needed, to determine
interconnection requirements.

Note: Failure to pass any screen of the Initial Technical Review process means only that further
review is required to determine additional requirements, if any, or if an IRS is needed before the
Generating Facility can be approved for interconnection with the Company's Distribution
System. It does not mean that the Generating Facility cannot be interconnected. Though not
explicitly covered in the review process, the Generation Facility shall be designed to meet all of
the applicable requirements in Appendix I of Rule 14H.

Purpose:
This review determines the following:
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Whether a Generating Facility is designed to operate in parallel with the
Company's Distribution System; or, if the Generating Facility is not designed to
operate in parallel but has the potential to do so, whether the design is sufficient to
ensure the Generating Facility will not, in fact, operate in parallel with the
Distribution Systeni.4-)

If a Generating Facility qualifies for Simplified

Interconnection
2}

If a Generating Facility qualifies for Simplified Interconnection

3^3)

If a Generating Facility can be made to qualify for interconnection by performing
a Supplemental Review that will be able to determine additional requirements, if
any, or

54)

If an IRS is required, the cost estimates and rough schedule for performing the
IRS.

Screen 1: Is the Point of Interconnection to a Distribution System?
I f Yes, continue to Screen 2.
I f No, the Generating Facility does not qualify for Simplified Interconnection and
may not interconnect under Rule 14H.
Significance:

Rule 14H only applies to Customer requests to interconnect a Generating
Facility to the Company's Distribution System.

Screen 2: Is the GeneratingXacility designed to operate in parallel with the Distribution
System?
I f Yes, continue to Screen 5.
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If No, continue to Screen 3.
Screen 3: If the Generating Facility is not designed to operate in parallel with the
Distribution System, does it have the potential to do so?
If Yes, continue to screen 4.
If No, Generating Facility is not subject to Rule 14H review process.
Significance: Rule 14H only applies to Customer Generating Facilities that operate in
parallel or have the potential to operate in parallel with the Company's
Distribution System. However, Customer is required to register the
Generating Facility by completing and submitting an Application for NonExport Distributed Generation Facilities (Non-Parallel Operation)
provided in Appendix II-B. Registration shall satisfy the Customer's
notice requirements set forth in Tariff Rule 3B (Change In Customer's
Equipment Or Operations) and is required for purposes of determining
potential load that the Company may be required to serve.

Screen 4: If the Generating Facility has the potential to operate in parallel with the
Distribution System, is the design of the Generating Facility suflicient to
ensure the Generating Facility will not, in fact, operate in_parallel with the
Distribution System?
If Yes, the Generating Facility qualifies for interconnection subject to the following
conditions:
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1. Reverse Power Protection: To ensure power is never exported to the
Distribution System, the Owner shall install and maintain, at Owner's
expense, reverse power protection in the form of either: (1) Internal Transfer
Relay included within a inverter device which is UL certified to prevent
reverse power flow; or (2) an external reverse power relay.
2. Bi-Directional Advanced Meter: The Company shall install, at Company's
expense, a bi-directional advanced meter.
3. The equipment set forth above shall be included by the Customer in the
Facility Equipment List.
4. Company shall have the right to disconnect a Generating Facility without
prior notice to the Customer pursuant to Rule 14H, Section 4.b, in the event
the Company determines that the Generating Facility is operating in parallel
with the Distribution and Customer shall pay for any and all costs incurred by
the Company in enforcing this right
If No, continue to Screen 5.
Significance: If it can be assured that the Generating Facility is designed not to operate
in parallel with the Company's Distribution System, then a Generating
Facility will be allowed to interconnect subject to the installation of the
equipment set forth in Screen 4. Such equipment is intended to monitor
and prevent a reverse power condition in which power flows from the
Generating Facility to the Distribution System. Capacity of Generating
Facilities that are determined by the Company in this Screen 4 not to
operate in parallel with the Distribution System shall not be included in
the calculation of aggregate Generating Facility Capacity in this Rule
14H."
Screen 25: Is the Point of Interconnection to a Network System?

MAUI ELECTRIC COMPANY, LIMITED
Decision and Order Dated November 29, 2011, Doclcet No. 2010 0015
Transmittal Letter Dated December 2, 2011June 2, 2014.

ATTACHMENT2
PAGE 198 OF 215
Superseding REVISED SHEETNO. 36D-14
Effective May 27, 2010 December 3, 2011
2&H-

REVISED SHEET NO. 36D-14
Effective December 3,

If Yes, perfomi Supplemental Review.
If No, continue to Screen 3-6.
Significance: Special considerations must be given to Generating Facilities proposed to
be installed on a Network System because of the design and operational
aspects of network protectors. There are no such considerations for radial
Distribution Systems.

Screen 3—6: If exporting power across the Point of Interconnection, can the power
export cause a reversal of power flow at any voltage regulation device that is not bidirectional?
If Yes, perfomi Supplemental Review.
If No, continue to Screen 47.
Significance: If it can be assured that the Generating Facility will not export power, or if
exported power will not cause a reversal of power flow at a voltage
regulation device that is not designed to handle reverse power flow, the
Company's Distribution System does not need to be studied for
load-carrying capability or Generating Facility power flow effects on the
Company's voltage regulators.

Screen 47: Is the aggregate Generating Facility capacity on the Line Section less than or
equal to 15% of Line Section peak load?
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If Yes, continue to Screen 5^8.
If No, perfomi Supplemental Review to determine cumulative impact on Line
Section.
Significance:

1) Low penetration of Generating Facility installations will have a
minimal impact on the operation and load restoration efforts of the
Company's Distribution System.
2) The operating requirements for a high penetration of Generating
Facilities may be different since the impact on the Company's Distribution
System will no longer be minimal, therefore requiring additional study or
controls.

Screen 58: Is the voltage flicker and/or drops associated with the Generating Facility
within IEEE 519 or IEEE 1453 limits?
If Yes, continue to Screen ^9.
If No, perfomi Supplemental Review.
Significance:

1) This screen addresses potential voltage fluctuation problems for
Generating Facilities that start by motoring.
2) When starting. Generating Facilities should have minimal impact on
the service voltage to other Customers.
3) This screen addresses voltage flicker at the Point of Interconnection
caused by the Generating Facility. Passing this screen does not relieve the
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Customer from ensuring that its Generating Facility complies with the
flicker requirements of Rule 14H.

Screen ^9: Is the gross rating of the Generating Facility 10 kW or less?
If Yes, the Generating Facility qualifies for Simplified Interconnection. Skip
remaining screens.
If No, continue to Screen ?10.
Significance: The Generating Facility will have a minimal impact on fault current levels
and any potential line over-voltages from loss of the Company's
Distribution System neutral grounding.

Screen ?I0: Is the Generating Facility inverter-based and 250 kW or less and does it
meet IEEE 1547 and UL 1741 standards?
If Yes, continue to Screen 912.
If No, continue to Screen ^11.
Significance:

Inverter-based generating facilities less than 250 kW interconnecting through inverters
that meet UL 1741, or latest version (the Standard for Inverters, Converters, Controllers
and Interconnection System Equipment for use with Distributed Energy Resources) and
IEEE 1547, or latest version (the IEEE Standard for Interconnecting Distribution
Resources with Electric Power Systems) have minimal impact to the short circuit
currents. Self excited synchronous generators present more interconnection issues.
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Screen 811: Is the Short Circuit Current Contribution Ratio within acceptable limits?
If Yes, continue to Screen 912.
If No, perfomi Supplemental Review.
The Short Circuit Current Contribution Ratio consists of two criteria; both of which
must be met when applicable:
1) When measured at primary side (high side) of a Dedicated Distribution
Transformer serving a Generating Facility, the sum of the short circuit
contribution ratios of all generating facilities connected to the Company's
Distribution System circuit that sers'cs the Generating Facility must be less
than or equal to 0.1 (10%), and
2) When measured at the secondary side (low side) of a shared distribution
transformer, the short circuit contribution of the proposed Generating Facility
must be less than or equal to 2.5% of the interrupting rating of the Customer's
service equipment.

Significance: If the Generating Facility passes this screen it can be expected that it will
have no significant impact on the Company's Distribution System's short
circuit duty, fault detection sensitivity, relay coordination or fuse-saving
schemes.

Note: The ampere rating of the Customer's service equipment to be used in this
evaluation will be that rating for which the customer's utility service was originally
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sized or for which an upgrade has been approved. It is not the intent of this provision
to allow increased export simply by increasing the size of the customer's service
panel, without separate approval for the resize.

Screen 912: Is the Line Configuration Screen (see below) acceptable for Simplified
Interconnection?
If Yes, the Generating Facility qualifies for Simplified Interconnection.
If No, perfomi Supplemental Review.

Line Configuration Screen: Identify primary distribution line configuration that will
serve the Generating Facility. Based on the tj^e of interconnection to be used for the
Generating Facility, determine fiom the table below if the proposed Generating
Facility passes the screen.

Primary Distribution Line
Type Configuration

Table
Type of Interconnection to be Made to Primary
Distribution Line

Three-phase, three wire

Any type

Pass Screen

Three-phase, four wire

Single-phase, line-to-neutral

Pass Screen

All others

To pass, aggregate Generating
Facility nameplate rating must
be less than or equal to 10% of
Line Section peak load

Three-phase, four wire
(For any line that has such
a section OR mixed three
wire and four wire)

Results/Criteria

MAUI ELECTRIC COMPANY, LIMITED
Decision and Order Dated November 29, 2011, Doclcet No. 2010 0015
Transmittal Letter Dated December 2, 2011June 2, 2014.

ATTACHMENT2
PAGE 203 OF 215
Superseding REVISED SHEET NO. 36D-19
Effective May 27, 2010 December 3, 2011
30H-

REVISED SHEET NO. 36D-19
Effective December 3,

Significance: If the primary distribution line serving the Generating Facility is of a
"three-wire" configuration, or if the Generating Facility's distribution
transformer is single-phase and connected in a line-to-neutral
configuration, then there is no concern about overvoltages to the
Company's or other Customer's equipment caused by loss of system
neutral grounding during the operating time of the non-islanding
protective function,
c. Within fifteen (15) business days of the date the Customer's Interconnection Application
is deemed complete, the Company will complete the Initial Technical Review. The
Company, for good cause, may modify the time limits to conduct the Initial Technical
Review and shall inform the Customer in writing of the need to modify the applicable
time limits. The modified time limit shall be mutually agreed upon in writing between
the Company and the Customer.
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time limits. The modified time limit shall be mutually agreed upon in writing between the Company and
the Customer.
d.

The Initial Technical Review will result in the Company providing either: (a) if all of the
Initial Technical Review Screens are passed, the Generating Facility qualifies for
Simplified Interconnection, and an executable interconnection agreement for the
Customer's signature; or, (b) if one or more screens are not passed, notification that
Supplemental Review will be required and the results, in writing, of all Initial Technical
Review screenings.

3.

Supplemental Review
a. If a Generating Facility has failed to meet one or more of the Initial Technical Review
screens for Simplified Interconnection as proposed, the Company will notify the
Customer and perfomi a Supplemental Review as described in this section. The intent of
the Supplemental Review is to provide a slightly more detailed review of only the
conditions that cause the Generating Facility to fail the Initial Technical Review.
b. If Supplemental Review is required, the Customer shall notify the Company, in writing,
to proceed with the Supplemental Review, or the Customer shall agree to withdraw the
Interconnection Application. If the Customer does not notify the Company within fifteen
(15) business days, the Interconnection Application shall be deemed to be withdrawn.
c^ The Supplemental Review shall be completed, absent any extraordinary circumstances,
within twenty (20) business days of receipt of the Customer's approval, in writing, to
proceed with the Supplemental Review. The Company, for good cause, without
MAUI ELECTRIC COMPANY, LIMITED
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extraordinary circumstances, may modify the time limits to conduct the Supplemental
Review and shall inform the Customer in writing of the need to modify the applicable
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time limits. The modified time limit shall be mutually agreed upon in writing

between the Company and the Customer.
d. The Supplemental Review will result in the Company providing either: (a) Simplified
Interconnection, (b) interconnection requirements beyond those for a Simplified
Interconnection, and a non-binding, good faith estimate of the Company's portion of the
costs to perfomi the interconnection requirements identified by the Supplemental
Review, or (c) a determination that an IRS is required, and a good faith cost estimate and
schedule for the completion of the IRS including an identification of the specific analysis
and/or reviews that will be performed as part of the IRS. An IRS shall not be required for
UL 1741 inverter systems when (1) in the event that Supplemental Review is triggered by
Screen 4-7_above, the aggregate generating capacity per Line Section is below 50% of the
Line Section minimum kW load during the period when the proposed generation is
available (including noon on Sunday for solar photovoltaic systems); and (2) in the event
that Supplemental Review is triggered by Screen 9-12 above, a feasible solution from a
pre-identified list of solutions maintained by the Company has been identified and agreed
upon between the Company and the Customer. The exclusions from the IRS process,
when conditions (1) or (2) above are met, shall not exclude review under the other Initial
Technical Review screens, and shall not apply if there are exceptional circumstances,
such as impacts to reliability and/or safety that cannot feasibly be addressed without an
IRS.
e. If the Supplemental Review results in interconnection requirements beyond those for a
Simplified Interconnection, the Customer must also complete a Facility Equipment List,
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which will identify equipment, space and/or data at the Generating Facility location to be
provided by the Customer for use in conjunction with the Company's Interconnection
Facilities. The Facility Equipment List will be included as Exhibit B to any
interconnection agreement entered between the Company and the Customer. If
requested, the Company will provide assistance to the Customer to complete the Facility
Equipment List.

4.

Interconnection Requirements Study ("IRS")

If the Supplemental Review process fails to determine interconnection requirements, then an IRS
shall be performed as follows:
a. If an IRS is necessary, the Company will provide the Customer with a good faith cost
estimate and schedule for the completion of the IRS including an identification of the
specific analysis and/or reviews that will be performed as part of the IRS. A cost estimate
and schedule for the analyses will be provided to the Customer before the overall study is
started. This generally would be done when the Company responds to the Customer with
the findings of the Supplemental Review.
b. If an IRS is required, the Customer shall agree to pay the cost estimate for the IRS
provided by the Company, or the Customer shall withdraw its Interconnection
Application. If the Customer does not agree to perfomi an IRS or agree to pay the cost
estimate for the IRS within fifteen (15) business days, the Interconnection Application
shall be deemed to be withdrawn. Customers with existing Generating Facilities already
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operating in parallel with the Company's system on March 21, 2003, will not be charged
for any IRS.
c. The scope and cost of the IRS will depend on the complexity of the Company's
Distribution System to which the Generating Facility is requesting to interconnect, which
must be modeled, and the degree to which the Generating Facility will affect the
Company's system. Examples of the analyses and/or reviews that fall within an IRS
include: (1) Feeder Load Flow; (2) Dynamic Stability Analysis; (3) Transient
Overvoltage; and (4) Short Circuit and Relay Coordination.
d. The Company may perform the analyses included in the IRS. The Company may also
contract the analyses or parts of the analyses to an outside consultant specializing in such
analyses for complex situations, or in situations where the Company does not have
available resources to conduct the analyses in a time frame mutually agreeable to both the
Company and the Customer.
e. The Company shall complete or have a consultant complete the IRS within one hundred
fifty (150) calendar days of the Customer's payment of the IRS. The Company, for good
cause, without extraordinary circumstances, may modify the time limits to conduct the
IRS and shall inform the Customer in writing of the need to modify the applicable time
limit. The modified time limit shall be mutually agreed upon in writing between the
Company and the Customer. The Company, shall provide a written letter to the
Customer to explain all delays in completing the IRS beyond the completion schedule of
one hundred fifty (150) calendar days.
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f.

The Customer and Company may agree (to be documented in writing) to have the IRS
performed by a qualified third-party consultant, or by a qualified employee, contractor, or
agent of the Customer at the Customer's sole cost so long as the employee, consultant,
contractor, or agent meets the following qualifications: (1) experience and familiarity
with electric utility system modeling, feeder load flow analyses, dynamic stability
analyses, transient overvoltage analyses, and short circuit and relay coordination; (2)
knowledge of electric utility system operation, transmission and distribution system
planning and protection, and distributed generation interconnection issues; and (3)
knowledge of the unique characteristics and needs of small, non-interconnected island
electric grids and the unique challenges and operational requirements of such systems. In
addition, the scope of work of the third-party consultant's study shall be mutually
agreeable to both the Company and the Customer. Elements of the study scope of work
may include items such as: (1) Feeder Load Flow; (2) Dynamic Stability Analysis; (3)
Transient Overvoltage; and (4) Short Circuit and Relay Coordination. All study
recommendations by the Customer's consultant shall be reviewed and approved by the
Company.

g. The Company may consolidate more than one Generating Facility in an IRS if the
Generating Facilities are on the same Distribution System feeder that is the subject of the
IRS, provided that the Customers consent to consolidation and the sharing of technical
infomiation between them. Parties to a consolidated IRS shall pay study and upgrade
costs on a pro rata basis as agreed by the parties that desire to share the costs for the IRS.
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The cost may be prorated based upon the expected annual electricity output of the
respective facilities or the capacity of the Generating Facility.
h. The IRS may identify the need for Company Interconnection Facilities required to
facilitate interconnection of the Generating Facility. The Customer will be responsible
for the cost of any Company Interconnection Facilities associated with the
interconnection of its Generating Facility. An identification of the Company
Interconnection Facilities and an estimated cost of the Company Interconnection
Facilities shall be listed in Exhibit C (Interconnection Facilities Owned by the Company)
to the interconnection agreement entered between the Company and the Customer. The
Customer will be responsible for the cost of any Company Interconnection Facilities
associated with the interconnection of its Generating Facility.
i.

If the Company determines that there are benefits to the utility system due to the
Company Interconnection Facilities, a credit reflecting these benefits shall be provided to
the Customer, subject to Commission approval. For example, if there is a planned
Distribution System addition that may be deferred or displaced due to the addition of the
Company Interconnection Facilities associated with interconnection of a Generating
Facility, the dollar value of the deferral or displacement would be determined and
proposed to be credited to the Customer (subject to Hawaii Public Utility Commission's
approval) as a line item in Exhibit C to the interconnection agreement (Interconnection
Facilities Owned by the Company), Section 2 (Customer Payment to Company for
Company Interconnection Facilities, Review of Facility, and Review of Verification
Testing). The calculation of the benefits to the utility system will be examined on a caseMAUI ELECTRIC COMPANY, LIMITED
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by-case basis taking into account what Distribution System addition(s) would have been
deferred or displaced by the Company Interconnection Facilities that resulted from the
interconnection of a Generation Facility. The Company would then calculate a dollar
value of the deferral or displacement, and propose to credit the Customer for that deferral
or displacement value. The Company shall file a letter providing the Commission with
sufficient infomiation to document the proposed credit to be provided to the Customer for
said deferral or displacement value. The proposed deferral or displacement value would
not be credited to the Customer until the Commission approves such credit.

5.

Insurance Coverage
a. In accordance with Commission Decision and Order No. 22248, Docket No. 03-0371, the
Company will not impose a standardized insurance requirement for distributed generation
projects. However, the Customer is obligated to carry adequate insurance in forms and
amounts that are commercially reasonable for each particular situation. The Customer
bears responsibility for determining its insurance requirements. Prior to execution of the
standard interconnection agreement, the Customer shall disclose if it will be self-insured
(and if so its means and capability to self insure) or if it will obtain an insurance policy
(and if so in what forms and amounts). The Customer shall provide evidence of such
insurance, including insurer's acknowledgement that coverage applies with respect to the
standard interconnection agreement, by providing certificates of insurance to the
Company prior to any parallel interconnection, or, if insurance is being modified, within
30 days of any change.
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b. As general guidance, the Company recommends consideration of a commercial general
liability policy, covering bodily injury and property damage. The Company also
recommends that coverage amounts be considered relative to the nameplate rating of the
generator, with higher amounts of coverage for larger generators. Additionally, the
Company recommends consideration of the following insurance provisions: (1) naming
the Company, its directors, officers, agents, and employees as additional insureds; (2)
inclusion of contractual liability coverage for written contracts and agreements including
the standard interconnection agreement; (3) inclusion of provisions stating that the
insurance will respond to claims or suits by additional insureds against the Customer or
any other insured thereunder; and (4) inclusion of provisions that the insurance is primary
with respect to the Customer and the Company. The adequacy of the coverage afforded
by the insurance should be reviewed by the Customer from time to time, and if it appears
in such review that risk exposures require an increase in the coverages and/or limits of
this insurance, the Customer should make such increase to that extent.

6.

Resolution of Disputes
a. If there is a dispute between the Customer and the Company as to whether an IRS is
required, or as to the scope and cost of the study, then the Company generally would use
the following procedures: (1) the Company's Contact Pei^on would inform the Customer
of the reasons for and scope of the study required; (2) if the Customer disagrees with the
conclusion, then the Customer would meet with representatives from the Company to
discuss the matter; (3) if the Customer continues to disagree with the conclusion, then the
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Customer would write to the Company's Contact Person explaining the position of the
Customer, and the Company's Contact Person would respond in writing within fifteen
(15) business days (so that any dispute is reduced to writing); (4) if the parties continue
to have a dispute, then authorized representatives from the Company and Customer
(having full authority to settle the dispute) would meet in Hawaii (or by telephone
conference) with the meeting to be scheduled within fifteen (15) business days of a
written request and attempt in good faith to resolve the dispute; and (5) if the parties
continue to have a dispute, then the parties may engage in a form of alternative dispute
resolution agreeable to both parties, or a party may request that the Commission resolve
the matter by filing a written request with the Commission attaching the relevant
infomiation and correspondence, and serving the request on the other party and the
Division of Consumer Advocacy of the Department of Commerce and Consumer Affairs
of the State of Hawaii,
b. If there is a dispute as to the need for interconnection equipment, protective devices or
control systems, then the Company generally would use the following procedures: (1) the
Company's Contact Person would inform the Customer of the reasons for the
interconnection equipment/protective devices/control systems; (2) if the Customer
disagrees with the conclusion, then the Customer would meet with representatives from
the Company to discuss the matter; (3) additional analyses may be conducted by the
Company at the request of a Customer that questions the need for particular

The Company, for good cause, may modify the time limit. If the Company modifies the time limit, it shall notify
the Customer in writing of the modification and tlie cause for the modification.
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interconnection equipment/protective devices/control systems if the Customer pays for
the analyses; (4) if the Customer continues to disagree with the conclusion, then the
Customer would write to the Company's Contact Person explaining the position of the
Customer, and the Company's Contact Person would respond in writing within fifteen
(15) business days (so that any dispute is reduced to writing); (5) if the parties continue
to have a dispute, then authorized representatives from the Company and Customer
(having full authority to settle the dispute), would meet in Hawaii (or by telephone
conference) with the meeting to be scheduled within fifteen (15) business days of a
written request and attempt in good faith to resolve the dispute; and (6) if the parties
continue to have a dispute, then the parties may engage in a form of alternative dispute
resolution agreeable to both parties, or a party may request that the Commission resolve
the matter by filing a written request with the Commission attaching the relevant
infomiation and correspondence, and serving the request on the other party and the
Division of Consumer Advocacy of the Department of Commerce and Consumer Affairs
of the State of Hawaii.

c. Customers are not required to exhaust the Company's dispute resolution procedures set
forth above before proceeding under provisions applicable to informal or formal
complaints or other provisions contained under the Rules of Practice and Procedure
before the Public Utilities Commission, currently codified in Title 6, Chapter 61,
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Subchapter 5 of the Hawaii Administrative Rules, or any other applicable statutes, orders,
rules, or regulations. If any such proceeding is initiated, the Customer shall notify the
Company's Contact Person in writing that it does not desire to continue the Company's
dispute resolution procedures.
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President, Regulatory Affairs of Hawaiian Electric Company, Inc., Vice President Hawai'i
Electric Light Company, Inc. and Maui Electric Company, Limited, Applicants in the above
proceeding; that he makes this verification for and on behalf of Hawaiian Electric Company, Inc.,
Hawai'i Electric Light Company, Inc. and Maui Electric Company, Limited and is authorized so
to do; that he has read the foregoing application, and knows the contents thereof; and that the
same are true of his own knowledge except as to matters stated on information or belief, and that
as to those matters he believes them to be true.
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