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Hawai‘i Electric Light Company, Inc.

Docket No. 2015-0170
Application for Approval of General Rate Case and
Revised Rate Schedules and Rules

DIRECT TESTIMONIES AND EXHIBIT SPONSORSHIP [LIST

HELCO T-1 Jay M. Ignacio

TESTIMONY Policy Statement

HELCO-100 Educational Background and Experience

HELCO-101 Application

HELCO-102 Balance Sheet (Unaudited) as of June 30, 2016

Statement of Income (Unaudited) For the Six Months Ended June 30,
2016
Statement of Retained Earnings (Unaudited) For the Six Months Ended

June 30, 2016

HELCO-103 Schedule of Outstanding Issues of Preferred Stock, Long-Term Debt and
Hybrid Securities for Incorporation by Reference as of June 30, 2016

HELCO-104 Notice of 2016 Annual Meeting & Proxy Statement, dated March 22, 2016

HELCO-105 Present Table of Contents and Rate Schedules

HELCO-106 Proposed Table of Contents and Rate Schedules

HELCO-107 Present Table of Contents and Rule Nos. 7 and 8

HELCO-108 Proposed Table of Contents and Rule Nos. 7 and &

HELCO-109 Summaries of Revenues at Current Effective and Proposed Rates, HEP as
IPP-Owned at Proposed, HEP as Utility-Owned at Proposed

HELCO-110 Estimated Earnings and Return on Average Rate Base, Revenues at
Current Effective and Present Rates with HEP IPP-Owned

HELCO-111 Estimated Earnings and Return on Average Rate Base, Revenues at
Current Effective and Present Rates with HEP Utility-Owned

HELCO-112 Resource Planning

HELCO-113 Summary of Cost Containment, Productivity/Efficiency, Cost Avoidance,

and Other Measures
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HELCO T-2 Jon Havashida

TESTIMONY Electricity Sales and Customer Test Year Estimates

HELCO-200 Educational Background and Experience

HELCO-201 Test Year 2016 Electricity Sales Forecast

HELCO-202 Test Year 2016 Average Customer Forecast

HELCO-203 Process for the March 2016 Forecast Update

HELCO-204 Forecast Methodology

HELCO-205 Explanation of Rate Schedules

HELCO-206 Economic Outlook and Recent Sales Performance

HELCO-207 Residential Sector Electricity Sales and Customers

HELCO-208 Commercial Sector Electricity Sales and Customers

HELCO-209 Schedule R - Residential Service

HELCO-210 Total Commercial Sales

HELCO-211 Schedule G/J - General Service

HELCO-212 Schedule P - Large Power Service

HELCO-213 Schedule F - Street Lighting

HELCO-214 Total System Sales

HELCO-215 Energy Efficiency Impacts 2001-2016

HELCO-216 Distributed Generation Impacts 2001-2016

HELCO-217 Electric Vehicle Impacts 2001-2016

HELCO-218 Comparison of Recorded Electricity Sales (GWH) to Current Year
Forecast 2009-2015

HELCO-219 Comparison of Average Customer Count to Current Year Forecast
2009-2015

HELCO-220 Year Over Year Comparisons

HELCO-221 Comparison of TY2016 Sales Forecast Update, Recorded 2015 Sales, and

YTD Recorded 2016 Sales
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HELCO T-3 Alvin J. Goto
TESTIMONY Total Operating Revenues (Present and Current Effective Rates),
Energy Cost Adjustment Clause
HELCO-300 Background and Experience
HELCO-301 Summary of Total Operating Revenues at Present and Current Effective
Rates, HEP IPP-Owned
HELCO-302 Summary of Electric Revenues at Present and Current Effective Rates,
HEP IPP-Owned
2016 Test Year Revenue Balancing Account (RBA) and Rate Adjustment
Mechanism (RAM) by Class, HEP IPP-Owned
Comparison of Electric Sales Revenue by Class, HEP IPP-Owned
2016 Test Year Rate Adjustment Mechanism (RAM) By Class, HEP
IPP-Owned
HELCO-303 Derivation of Revenues at Current Effective Rates, HEP IPP-Owned
HELCO-304 Energy Cost Adjustment Factors, HEP IPP-Owned
HELCO-305 Base Fuel Energy Charge and Fixed Efficiency Factor (or Sales Heat
Rate)
HELCO-306 Energy Cost Adjustment (ECA) Filing — Present Rates , HEP IPP-Owned
HELCO-307 Energy Cost Adjustment (ECA) Filing — Proposed Rates, HEP IPP-Owned
HELCO-308 Composite Cost of Generation — Central Station with Wind/Hydro, HEP
IPP-Owned
HELCO-309 Fixed and Weighted Efficiency Factors at Proposed Rates, HEP
IPP-Owned
HELCO-310 Avoided Energy Cost Rates, Adjusted for TY2016 Fuel Prices, HEP
IPP-Owned
HELCO-311 Derivation of Schedule Q Payment Rates, TY2016, HEP IPP-Owned
HELCO-312 Derivation of Purchased Power Adjustment Clause Revenues at Present

HELCO-313-350

HELCO-351

HELCO-352

HELCO-353
HELCO-354
HELCO-355

Rates, HEP IPP-Owned

Cost-Recovery of Purchased Power Expenses, HEP IPP-Owned

Not Used

Summary of Total Operating Revenues at Present and Current Effective
Rates, HEP Utility-Owned

Summary of Electric Revenues at Present and Current Effective Rates,
HEP Utility-Owned

2016 Test Year Revenue Balancing Account (RBA) and Rate Adjustment
Mechanism (RAM) by Class, HEP Utility-Owned

Comparison of Electric Sales Revenue by Class, HEP Utility-Owned

2016 Test Year Rate Adjustment Mechanism (RAM) By Class, HEP
Utility-Owned

Derivation of Revenues at Current Effective Rates, HEP Utility-Owned

Energy Cost Adjustment Factors, HEP Utility-Owned

Base Fuel Energy Charge and Fixed Efficiency Factor (or Sales Heat
Rate)



INDEX
DOCKET NO. 2015-0170

PAGE 4 OF 23

HELCO T-3 Alvin J. Goto (continued)

HELCO-356 Energy Cost Adjustment (ECA) Filing — Present Rates , HEP
Utility-Owned

HELCO-357 Energy Cost Adjustment (ECA) Filing — Proposed Rates, HEP
Utility-Owned

HELCO-358 Composite Cost of Generation — Central Station with Wind/Hydro, HEP
Utility-Owned

HELCO-359 Fixed and Weighted Efficiency Factors at Proposed Rates, HEP
Utility-Owned

HELCO-360 Avoided Energy Cost Rates, Adjusted for TY2016 Fuel Prices, HEP
Utility-Owned

HELCO-361 Derivation of Schedule Q Payment Rates, TY2016, HEP Utility-Owned

HELCO-362 Derivation of Purchased Power Adjustment Clause Revenues at Present
Rates, HEP IPP-Owned

Cost-Recovery of Purchased Power Expenses, HEP Utility-Owned

HELCO T-4 Robert Uyeunten

TESTIMONY Fuel Expense, Purchased Energy, and Generation Efficiency (Net Heat
Rate)

HELCO-400 Educational Background and Experience

HELCO-401 Test Year 2016 Fuel Expenses

HELCO-402 Test Year 2016 Net Generation

HELCO-403 Test Year 2016 Fuel Oil Expense Summary

HELCO-404 Test Year 2016 Fuel Efficiency

HELCO-405 Historical Fuel Efficiency

HELCO-406 Determination of Hawai‘i Electric Light Test Year Fuel Consumption and
Use of Computer Production Simulation Model

HELCO-407 Analysis of Heat Rate Variability and Heat Rate Deadband

HELCO-408 Not Used

HELCO-409 Not Used

HELCO-410 Not Used

HELCO-411 Test Year 2016 Fuel Expenses - HEP Utility-Owned

HELCO-412 Test Year 2016 Net Generation - HEP Utility-Owned

HELCO-413 Test Year 2016 Fuel Oil Expense Summary - HEP Utility-Owned

HELCO-414 Test Year 2016 Fuel Efficiency - HEP Utility-Owned

HELCO-415 Historical Fuel Efficiency - HEP Utility-Owned
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HELCO T-5 Cecily A. Barnes
TESTIMONY Fuel Price, Fuel-Related Expense, Fuel Inventory, and Other Fuel Matters
HELCO-500 Educational Background and Experience
HELCO-501 Exhibit Index
HELCO-502 Test Year 2016 Fuel Oil Prices
HELCO-502A Determination of Test Year Fuel Prices
HELCO-503 Test Year 2016 Fuel-Related Expenses - HEP IPP-Owned
HELCO-503A Determination of Test Year Fuel-Related Expenses
HELCO-504 Test Year 2016 Fuel Inventory - HEP IPP-Owned
HELCO-504A Determination of Test Year Fuel Inventory Requirements
HELCO-505 Test Year and Historical Average Fuel Inventory and Historical

Distributed Generators Fuel Consumption

HELCO-506 HELCO Fuel Inventory Study
HELCO-507 Test Year 2016 Fuel-Related Expenses - HEP Utility-Owned
HELCO-508 Test Year 2016 Fuel Inventory - HEP Utility-Owned
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HELCO T-6 Lisa C. Dangelmaier

TESTIMONY System Operations and Planning Department Operation and Maintenance
Expense and Plant Additions, Integrating Renewable Energy,
Purchased Power Expense

HELCO-600 Educational Background and Experience

HELCO-601 System Operations and Planning Department O&M Expense by NARUC
Block

HELCO-602 System Operations and Planning Department Labor and Non-Labor O&M
Expenses by RA

HELCO-603 Not Used

HELCO-604 Not Used

HELCO-605 System Operations and Planning Department Staffing as of May 31, 2016

HELCO-606 System Operations and Planning Department O&M Expenses by NARUC
Blocks of Accounts

HELCO-607 System Operations and Planning Department Plant Additions Narrative

HELCO-608A Purchased Power Expense - HEP IPP-Owned

HELCO-608B Purchased Power Expense Determination

HELCO-609 Purchased Power Expense - HEP Utility-Owned

HELCO-610 Planning Costs Narrative

HELCO-611 Geothermal RFP Narrative

HELCO-612 Generation Commitment and Economic Dispatch Review

HELCO-613 Daily Generation Dispatch Process and Inputs

HELCO-614 System Operations Policies and Procedures Overview

HELCO-615 Overview of the Energy Management System

HELCO-616 Summary of Operational and Security Requirements for System Operators

HELCO-617 Major Initiatives Timeline

HELCO-618 Hawaiian Electric Renewable Energy Planning Division Grant Fund
Tracking

HELCO-619 Hamakua Energy Partners Energy Production Comparison with HEP

Purchase Application
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HELCO T-7 Norman M. Uchida

TESTIMONY Production Department O&M Expense, Production Materials Inventory,
Production Department Plant Additions

HELCO-700 Educational Background and Experience

HELCO-701 Production Department O&M Expense by NARUC Block

HELCO-702 Production Department Labor and Non-Labor O&M expenses by RA

HELCO-703 Production O&M Expense by NARUC Account — HEP IPP-Owned

HELCO-703A Production O&M Expense by NARUC Account — HEP Utility-Owned

HELCO-704 Production Department 2016 Test Year O&M Expense Primary Drivers

HELCO-705 Production Department Employee Count, Organization Chart

HELCO-706 Production Department Generation Fleet and Major Independent Power
Producers

HELCO-707 Hawai‘i Electric Light Weighted Equivalent Availability Factor and
Weighted Equivalent Forced Outage Factor

HELCO-709 Production Department Maintenance Expense, Overhaul Normalization
Methodology

HELCO-709 Production Materials Inventory

HELCO T-8 Miles Nagato

TESTIMONY Hawai‘i Electric Light Transmission and Distribution Operation and
Maintenance Expense, Distribution Department O&M Expense,
Distribution Department Plant Additions, T&D Materials Inventory

HELCO-800 Educational Background and Experience

HELCO-801 Distribution Department O&M Expense by NARUC Block

HELCO-802 Distribution Department Labor and Non-Labor O&M expenses by RA

HELCO-803 Transmission and Distribution NARUC Expense

HELCO-804 Distribution Department Cost Savings

HELCO-804A Pole Installation Unit Cost

HELCO-804B Test and Treat Unit Cost

HELCO-805 Distribution Department Staffing as of May 31, 2016

HELCO-805A Distribution Department Staffing Narrative

HELCO-806 Distribution Department O&M Expense Narrative

HELCO-807 Distribution T&D Inventory

HELCO-808 Distribution Department Capital Narrative

HELCO-809 Vegetation Management Costs

HELCO-810 Description of System

HELCO-811 East West Distribution of Firm Capacity

HELCO-812 Transmission System Map

HELCO-813 Vegetation Management Study

HELCO-814 Albizia Tree Mitigation Program and Management Plan
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HELCO T-8 Miles Nagato (continued)
HELCO-815 Underground Line Inspection Costs
HELCO-816 Substation Inspection Costs
HELCO-817 Overhead Line Inspection Costs
HELCO-818 Substation Maintenance Costs
HELCO-819 2014 Annual Service Reliability Report
HELCO-820 Asset Management Narrative
HELCO-821 Asset Strategy- Wood Poles
HELCO-822 Asset Strategy- Cable Replacement
HELCO-823 Asset Strategy- Transmission Breakers
HELCO-824 Asset Strategy- Substation Transformers
HELCO-825 Asset Strategy- Cellon Poles
HELCO-826 Cellon Hardware Pole Replacement Program
HELCO-827 Substation Preventative Maintenance Program
HELCO-828 Substation Averted Failures
HELCO-829 Substation Averted Consequence Table
HELCO-830 Pole Test and Treat Program
HELCO-831 Interruption Cause Charts
HELCO-831A YTD 2016 Reliability Statistics
HELCO-832 System Reliability
HELCO-833 Albizia Articles
HELCO-834 Effects of Tree Trimming and Herbicide
HELCO-835 Smart Grid
HELCO-835A Estimated Smart Grid Costs
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HELCO T-9 Natalie A. Epenesa

TESTIMONY Customer Accounts Expense, Other Operating Revenues, Customer
Deposits & Interest on Customer Deposits, Revenue Collection Lag
Days, Customer Services Department Staffing

HELCO-900 Education Background and Experience

HELCO-901 Customer Service Department O&M Expense by NARUC Block

HELCO-902 Customer Service Department Labor and Non-Labor O&M expenses by
RA

HELCO-903 Customer Accounts NARUC Expense

HELCO-904 Customer Service Department Cost Control Summary

HELCO-904A Customer Service Department Cost Containment Narrative

HELCO-905 Customer Service Department Staffing as of April 30, 2016

HELCO-905A Customer Service Department Staffing Narrative

HELCO-905B Customer Service Department Reorganization Narrative

HELCO-906 Customer Service Department O&M NARUC Expense Narrative

HELCO-907 Other Operating Revenues

HELCO-908 Uncollectible Accounts

HELCO-909 Customer Deposits on Hand and Interest

HELCO-910 Revenue Collection Lag Days

HELCO-911 Customer Relations (HC1) Narrative

HELCO-912 Field Services (HC2) Narrative

HELCO-913 Revenue Management (HC3) Narrative

HELCO-914 General (HC4) Narrative

HELCO-915 Estimate of CBRE Program Costs
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HELCO T-10 Thomas W. Cummins

TESTIMONY Support Services: Functions: Administration, Fleet, Land, Survey,
Safety, Information Technologies; O&M Expense; Cost Drivers; Cost
Control Measures

HELCO-1000 Educational Background and Experience

HELCO-1001 Operation and Maintenance Expenses

HELCO-1002 Total Operation and Maintenance Expenses by Responsibility Area

HELCO-1003 Not Used

HELCO-1004 Not Used

HELCO-1005 Support Services Department Staffing as of May 31, 2016

HELCO-1006 Support Services Organizational Chart

HELCO-1007 Main Facilities as of May 31, 2016

HELCO-1008 Company Safety Program

HELCO-1009 Centralized IT Services provided by Hawaiian Electric, Cost Allocation,
Clearing Costs

HELCO-1010 Facilities Costs by Department, 2008-2015

HELCO-1011 Fleet Division Statistics

HELCO-1011 Company Safety Statistics

HELCO T-11 Paul C. Franklin

TESTIMONY A&G Operations and Maintenance, and Other Accounting Matters

HELCO-1100 Educational Background and Experience

HELCO-1101 Operations & Maintenance Expenses — HEP IPP-Owned

HELCO-1101A
HELCO-1101B
HELCO-1101C
HELCO-1102

HELCO-1102A

HELCO-1102B

HELCO-1102C

HELCO-1103
HELCO-1104

HELCO-1105
HELCO-1105A
HELCO-1105B
HELCO-1106

Accounting Department Operation and Maintenance Expenses

President’s Office Operation and Maintenance Expenses

GL Code Entries and Miscellaneous Operation and Maintenance Expenses

Total Operation and Maintenance Expenses by Department

Accounting Department Total Operation and Maintenance Expenses by
Responsibility Area

President’s Office Operation and Maintenance Expenses by Responsibility
Area

GL Code Entries and Miscellaneous Operation and Maintenance Expenses
by Responsibility Area

Administrative and General O&M Expense by NARUC Account

Cost Control and Efficiency Measures — President’s Office and
Accounting Department

Accounting Department Staffing as of May 31, 2016

Accounting Department Organization and Staffing

Finance Re-organization and Cost Allocation

Departmental O&M Budget Detail
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Paul C. Franklin (continued)

HELCO-1107-1110

HELCO-1111

HELCO-1111A
HELCO-1112
HELCO-1112A
HELCO-1113
HELCO-1114
HELCO-1115

HELCO-1116-1120

HELCO-1121

HELCO-1122
HELCO-1123
HELCO-1124

HELCO-1125
HELCO-1126

HELCO-1127-1129

HELCO-1130
HELCO-1131
HELCO-1132
HELCO-1133

HELCO-1134
HELCO-1135

HELCO-1136

HELCO-1137-1139

HELCO-1140

HELCO-1141
HELCO-1142

Not Used

Prepaid Pension Asset/Liability Balances and Amortization

Regulatory Asset — NPPC vs. NPPC in Rates

Contribution in Excess of NPPC

Pension Tracking Mechanism

OPEB Balances

OPEB Tracking Mechanism

Administrative Expenses Transferred to Construction

Power Supply Clearing

O&M Expenses Associated with Capital Projects (“OMAC™)

Not Used

Listing of Standard Labor Rates

Listing of On-Cost Rates

On-Cost Pool and Rates

Deferred System Development & Other Costs

Summary of Abandoned Projects

Preliminary Engineering Charges Transferred to Clearing and Resulting
O&M Expense

General Accounting Guidelines: Accounting for Capital Project Costs

Accounting for Pension and Postretirement Benefits Other Than Pensions

Not Used

Effect of General Wage Increase

Account 923.01 Outside Services — Legal

Account 923.020 Other Outside Services

Account 923.030 Outside Services — Associated Companies

Accounts 924 and 925 Insurance Premium, Absorbed Losses, and Safety
Expenses

Employee Benefits Transfer

Account 928 — Regulatory Commission Expenses

Account 9302 — Miscellaneous General Expenses

Account 930.21 — Community Service Activity

Account 930.220 — Company Memberships

Account 930.240 — Research & Development Expenses

Account 932.00 A&G Maintenance Expense

Not Used

O&M Labor Cost Breakdown — BU vs non-BU for revenue Decoupling
RAM Calculations

Operation & Maintenance Non-labor Costs Use of General Inflator

Payroll & Benefits — Vacancy Rate Adjustment
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HELCO T-12 Liuone Faagai

TESTIMONY A&G Expense - Employee Benefits, Total Compensation

HELCO-1200 Educational Background and Experience

HELCO-1201 Administration and General Expenses - Employee Benefits, 2010-2016

HELCO-1202 2013 Total Compensation Review

HELCO-1203 Not Used

HELCO-1204 Not Used

HELCO-1205 2012 Total Compensation Review

HELCO-1206 2015 Cash Compensation Study

HELCO-1207 5 Year Average of Premium Rates

HELCO-1208 Calculation of Flex and Life Credits

HELCO-1209 Plan Premiums and Pricing

HELCO-1210 Calculation of Medical Expense, 2016

HELCO-1211 Calculation of Dental Expense, 2016

HELCO-1212 Calculation of Vision Expense, 2016

HELCO-1213 Benefits Valuation Study

HELCO-1214 Calculation Long Term Care and Long Term Disability

HELCO-1215 Administration and General Expenses, Employee Benefits, Labor
Summary

HELCO-1216 Not Used

HELCO-1217 Summary of Changes to Bargaining Agreement, HECO/HELCO/MECO
and IBEW Local 1260 July 1, 2013-Oct 31, 2018

HELCO-1218 Collective Bargaining Agreement, HELCO and IBEW Local 1260 July 1,
2013-Oct 31, 2018

HELCO-1219 Salary Survey

HELCO-1220 Towers Watson 2014 Global Workforce Study

HELCO-1221 PUEI Survey

HELCO-1222 2011 Total Compensation Review

HELCO-1223 Administration and General Expenses, Employee Benefits, Non Labor

Summary
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HELCO T-13 Leonard E. Smothermon

TESTIMONY Pension Benefit Expenses

HELCO-1300 Resume

HELCO-1301 Pension Annual Comparison of Hawai’1 Electric Light’s NPPC
Components, 2010 — 2016

HELCO-1302 Pension Annual Comparison of Hawai’i Electric Light’s NPBC
Components, 2010 — 2016

HELCO-1303 Towers Watson’s 2013/2014 Global Benefits Attitudes Survey - Brief #3

HELCO-1304 Pension in Transition: Retirement Plan Changes and Employer
Motivations, Towers Watson, 2012 Report

HELCO-1305 [lustrative Comparison of Retirement Benefits under the New versus
Legacy Benefits Structure, as of January 1, 2016

HELCO-1306 Attraction and Retention: What Employees Value Most, Towers Watson,
March 2012

HELCO-1307 Components of Net Periodic Pension Costs and Net Periodic Benefit Costs

HELCO-1307A Factors Underlying Pension and Benefit Cost

HELCO-1308 Review of Retirement and Post Retirement Benefit Plan Valuations

HELCO-1309 Union Negotiations 2010
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HELCO T-14 Malcom Tajiri

TESTIMONY Group Medical, Prescription Drug, Dental, Vision, Life and Long-Term
Disability Insurance Employee Benefits

HELCO-1400 Educational Background and Experience

HELCO-1400 General Summary of Services

HELCO-1401 2015 Employee Benefit Plans in Hawaii, Research Report Number 4448,
March 2016, Hawaii Employers Council

HELCO-1402 Employer vs. Employee Contributions — 2015, 2016, 2017, 2018 Previous
CBA vs. New CBA

HELCO-1403 About Prepaid Healthcare

HELCO-1404 Prevalent Plans PPO and HMO

HELCO-1405 DOL Letters

HELCO-1406 Hawai‘i Electric Light Subscriber Counts

HELCO-1407 EUTF Reference Guide

HELCO-1408 Hawai‘i Electric Light vs. EUTF Plan Offerings

HELCO-1409 EUTF Plans Comparison

HELCO-1410 Life - Disability Market Study Analysis

HELCO-1411 HMSA Renewal Worksheet 2016 with Early Termination Fee

HELCO-1412 Benchmarking Premiums with SPI Large Employers

HELCO-1413 Medical Benefit Contributions

HELCO-1414 Contributions After Flex Credits

HELCO-1415 Family and Dependent Premium Cost

HELCO-1416 ACA Fees

HELCO-1417 EUTF Retirees Reference Guide — Abbreviated

HELCO-1418 Summary of Benefits

HELCO-1419 Summary of Eligibility Requirements for Retirees
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HELCO T-15 Rhea R. I.ee-Moku
TESTIMONY Employee Count, Customer Service Operation and Maintenance Expense,
Administration Department Operation and Maintenance Expense,

HELCO-1500 Educational Background and Experience

HELCO-1501 Administration Department O&M Expense by NARUC Block

HELCO-1502 Administration Department Labor and Non-Labor O&M expenses by RA

HELCO-1503 Customer Service Expense NARUC

HELCO-1504 Administration Department Cost Savings

HELCO-1505 Administration Department and President's Office Staffing

HELCO-1505A Administration Department Narrative

HELCO-1506 Administration Department O&M Expense Narrative

HELCO-1507 Not Used

HELCO-1508 Hawai‘i Electric Light 2016 Test Year Organizational Chart

HELCO-1509 Hawai‘i Electric Light District Boundaries Map

HELCO-1510 Hawai‘i Electric Light 5-31-16 Organizational Chart

HELCO-1511 Hawai‘i Electric Light 2013 Organizational Chart

HELCO-1512 2016 Company Detailed Organizational Chart

HELCO-1513 Hawai‘i Electric Light Employee Count Summary 2016 - Monthly
Breakdown

HELCO-1514 Employee Definitions Narrative

HELCO-1515 Average Number of Days to Fill Position

HELCO-1516 Hawai‘i Electric Light Historical Average Employee Count

HELCO-1517 Retirement Projections

HELCO-1518 Retirement Actuals

HELCO-1519 Vacancy Rate Calculation

HELCO-1520 Recruitment Training Narrative

HELCO-1521 Hawai‘i Electric Light Employee Count Summary 2010-2016

HELCO-1522

Historical Overtime Hours
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HELCO T-16 Michelle Kovanagi

TESTIMONY Depreciation Expense and Accumulated Depreciation

HELCO-1600 Educational Background and Experience

HELCO-1601 Depreciation and Amortization Expense for Years 2011-2016

HELCO-1602 Accumulated Depreciation for Years 2011-2016

HELCO-1603 Depreciation and Amortization Accrual by Functional Category for Years
2015-2016

HELCO-1604 Negative Net Salvage in Excess of Cost of Removal for Years 2015-2016

HELCO-1605 Summary of Plant Balances, Accumulated Depreciation and Annual
Depreciation and Amortization Accruals for Years 2011-2016

HELCO T-17 Lon K. Okada

TESTIMONY Taxes Other Than Income Taxes, Income Tax Expense, Unamortized Net
ASC 740 Regulatory Asset, Unamortized Investment Tax Credits,
Accumulated Deferred Income Taxes, Recent Tax Developments

HELCO-1700 Educational and Experience Background

HELCO-1701 Taxes Other Than Income Taxes Charged To Operations, Test Year 2016

HELCO-1702 Computation of Income Tax Expense, Test Year 201

HELCO-1703 Accumulated Deferred Federal ITC, for the Years 2012-2016

HELCO-1704 Accumulated Deferred State ITC, for the Years 2012-2016

HELCO-1705 Summary of Deferred Income Tax Balances for Rate Base Purposes

HELCO-1706 Regulatory Assets and Liabilities — ASC 740

HELCO-1707 Reconciliation of ASC 740 Regulatory Assets/Liabilities and Deferred

Taxes
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HELCO T-18 Dave Okamura
TESTIMONY Plant Additions, Plant Retirements, Property Held for Future Use,
Contributions in Aid of Construction, Customer Advances,
Engineering Department, Renewable Energy Integration
HELCO-1800 Educational Background and Experience
HELCO-1801 Engineering Department O&M Expense by NARUC Block
HELCO-1802 Engineering Department Labor and Non-Labor O&M Expenses by RA
HELCO-1803 Not Used
HELCO-1804 Not Used
HELCO-1805 Engineering Department Staffing as of May 31, 2016
HELCO-1806 Engineering Department O&M Budget Detail
HELCO-1807 Not Used
HELCO-1808 Plant Additions
Plant Addition Factor
Summary of Plant Additions
HELCO-1809 Development of Test Year 2016 Plant Addition Estimates
HELCO-1810 Specific Projects Over $2.5M Scheduled to be Added to Plant
HELCO-1811 Specific Projects over $1M and less than $2.5M Scheduled to be Added
to Plant
HELCO-1812 Plant Retirements
HELCO-1813 H1007000 Minor Other Overhead Additions
HELCO-1814 Gross Plant in Service
HELCO-1814A Gross Plant in Service (With HEP as Utility-Owned)
HELCO-1815 Summary of Contributions in Aid of Construction
HELCO-1816 Summary of Customer Advances
HELCO-1817 Property Held for Future Use
HELCO-1818 Functions/Activities of the Engineering Department’s Divisions
HELCO-1919 Not Used
HELCO-1820 Telecommunications Planning Division
HELCO-1821 Renewable Energy Integration Costs
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HELCO T-19 Teri Kam

TESTIMONY Rate Base

HELCO-1900 Educational Background and Experience

HELCO-1901 2016 Test Year Average Rate Base (Present Rates), HEP IPP-Owned

HELCO-1901A

HELCO-1902
HELCO-1902A
HELCO-1903
HELCO-1904
HELCO-1905
HELCO-1906
HELCO-1906A
HELCO-1907
HELCO-1907A
HELCO-1908
HELCO-1908A

HELCO-1909
HELCO-1910

HELCO-1910A

HELCO-1911
HELCO-1912

2016 Test Year Average Rate Base (Current Effective Rates), HEP
IPP-Owned

2016 Test Year Average Rate Base (Present Rates), HEP Utility-Owned

2016 Test Year Average Rate Base (Current Effective Rates), HEP
Utility-Owned

Net Cost of Plant in Service, HEP IPP-Owned

Net Cost of Plant in Service, HEP Utility-Owned

Materials & Supplies Inventories

Rate Base Summary

Unamortized Contributions in Aid of Construction

Working Cash Calculation (Present Rates), HEP IPP-Owned

Working Cash Calculation (Current Effective Rates), HEP IPP-Owned

Working Cash Calculation (Present Rates), HEP Utility-Owned

Working Cash Calculation (Current Effective Rates), HEP Utility-Owned

Calculation of Composite Payment LLag Days — Fuel Purchases, HEP
IPP-Owned

Calculation of Composite Payment Lag Days — Fuel Purchases, HEP
Utility-Owned

Calculation of the Composite Payment Lag Days — Purchased Power, HEP
IPP-Owned

Calculation of the Composite Payment Lag Days — Purchased Power, HEP
Utility-Owned

Calculation of Composite Payment Lag Days — O&M Labor

Payment Lag Calculation - O&M Non-Labor and Other Expenses, HEP
IPP-Owned

Payment Lag Calculation - O&M Non-Labor and Other Expenses, HEP
Utility-Owned

Composite Payment Lag Calculation - Revenue Taxes

Composite Payment Lag Calculation - Income Taxes
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HELCO T-20 Robert B. Hevert

TESTIMONY Rate of Return on Common Equity

HELCO-2000 Resume of Robert B. Hevert

HELCO-2001 Constant Growth Discounted Cash Flow Model
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EXECUTIVE SUMMARY
Policy Statement

For the case in which Hamakua Energy Partners, L.P. (“HEP”") owns and operates the HEP
power facility (“HEP Facility”), Hawai‘i Electric Light requests approval to revise its rates
based on a revenue requirement of $314,791,000 for a normalized 2016 test year. The
Company’s proposed increase is $19,291,000 (6.5%) over revenues at current effective rates.
For the case in which the HEP Facility is owned and operated by Hawai‘i Electric Light, as
proposed in the Company’s pending application to acquire the HEP Facility, Hawai‘i Electric
Light requests approval to revise its rates based on a revenue requirement of $312,413,000
for a normalized 2016 test year. This revenue requirement is $2,378,000 less than the
revenue requirement with the HEP Facility owned and operated by the HEP IPP. The
revenue increase to achieve this revenue requirement is $34,748,000 (12.5%) over revenues
at current effective rates. This increase reflects the shifting of recovery from HEP purchased
power expenses through the PPAC and the ECAC to the required recovery of the HEP
Facility investment, and O&M and fuel expenses through an increase in base rates. This
causes the increase for the HEP Facility owned and operated by the Company to be greater
than the increase over revenues at current effective rates with the HEP Facility owned and
operated by the HEP IPP. However, the higher revenue increase does not reflect a higher
cost to the customer. In fact, the overall cost to the customer would be less in the 2016 test
year because the revenue requirement with the HEP Facility as utility-owned is less by
$2,378,000.

The obligations the Company is incurring to help meet the State’s energy goals and provide

safe and reliable service to its customers are increasing. The State of Hawai‘i recently
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implemented one of the most progressive energy policies in the nation by enacting a 100%
Renewable Portfolio Standard goal by 2045. The Company’s obligation to serve all
customers on its grid remains. The Company faces significant challenges in concurrently
meeting the State’s energy goals, reliably integrating more renewable energy sources,
reducing reliance on fossil fuel-fired generation while also maintaining the reliability of the
grid. Accordingly, despite cost containment measures that have been implemented, the cost
of providing service has increased from Hawai‘i Electric Light’s last 2010 test year rate case
and 1t is necessary to recover additional revenues to keep the Company financially sound.
The proposed revenue increase is primarily driven by the following:
o The higher costs of operating and maintaining the Company’s existing utility
infrastructure;
o The costs of transforming the Company’s business and supporting achievement of
the State’s clean energy objectives;
o The costs of adding the new facilities necessary to meet the Company’s obligation
to provide secure and reliable service to our customers;
o The costs to provide expanded and diversified customer energy options and to
improve customer service;
o The need to attract and retain the necessary work force; and
o The need to maintain the Company’s financial integrity.
The Company is well aware of the economic hardship that many of its customers face. The
Company understands that the Commission and the Consumer Advocate are concerned about
its efforts to control costs. The 2016 test year estimates reflect significant savings due to cost
containment, efficiency measures and productivity improvements. The Company’s

i
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testimonies show that Hawai‘i Electric Light has achieved operational efficiencies and
productivity improvements through various methods such as (1) long and short range
planning that examines all aspects of the Company from resource planning and operational
practices to employee compensation and benefits, (2) leveraging consolidated purchasing
power opportunities and other purchasing arrangements, (3) reorganizing internal resources,
(4) implementing technology improvements, (5) repurposing internal resources to meet the
changing way the Company serves its customers, and reexamining work processes across the
departments to help lower costs, and (6) leveraging available grants to reduce the cost of

research and development projects.

il



HELCO T-1

DOCKET NO. 2015-0170
TABLE OF CONTENTS
INTRODUGCTION ...t ettt e e ae e es e sae e es e sae e esseesae e es e eneeenseeeaeeenseeenes 1
BACKGROUND ...ttt et ettt ea e e he e eb e sae s e eae e e e s 30
REQUESTED REVENUE INCREASE .......oiiiiii et 37
Timing Of Rate INCIEASE ... ..coouiiiiiiie ettt ene e eeeaeans 42
INEETIM TNCTEASE ....cee ittt e eae e 43
Rate Desigt CHaNges easmnmmuunmeanmnsniimess s mas e s 45
Allocation of Revenue Merease coumwensunimmsmsmmsssnspmsssammemsesssssmusssemmsss 46
Implemeniation of Rafe INCIRASE s msesssomomwsssosas s s ossomsess 46
POLICNE BEATTIER .. cousossesassssossonsssssosessensssossmss s s s s s s 5 47
BB RN T I . comsusmsosasaissssososssesssosrsesssnsss o2 a8 K 47
Hawai‘l ENergy POLICY ....cc.ooiiiiiiie e 47
Role of Hawai‘1 Electric Light and the other Hawaiian Electric Companies.................... 49
Hawai‘1 Electric Light’s Transformation..............c.cooooiiiiiii i 54
REGULATORY POLICY ...ttt et et es e esse e eae e e saeeenneas 76
Approach to Preparing TeStMONY ......c..eeiiiieiiiie e eeae e enee e s 76
COST CONTAINMENT msasnmnmmummessmnms e e s s sess 81
Operational Savings Resulting from Long and Short Range Planning................cccco....... 87
Leveraging Purchasing Power and Other Purchasing Arrangements ...............ccccecceeeuie. 90
Reorganizing and More Efficiently Managing Internal Resources .........cccccoocveeenieenn. 91
Technology IMPIOVEMENTS ......c..oiiiiiiii ittt ettt eee e ene e enaeaae 95
Repurpose Internal RESOUICES.......ccoueiiiieieiie et e e s 98
Leveraging Available GIants ............ococooiioiiiiiiiiie ettt 99
INTERNAL ORGANIZATIONAL CHANGES ... 100

CONCLUSITON .. .. e et ettt et et st et et e s ee e e eaae e eanaan 104



10

11

12

13

14

15

16

17

18

19

20

HELCO T-1
DOCKET NO. 2015-0170
PAGE 1 OF 104

INTRODUCTION

Please state your name and business address.
My name is Jay M. Ignacio and my business address is 1200 Kilauea Avenue, Hilo,
Hawai‘1.
By whom are you employed and in what capacity?
I am the President of Hawai‘i Electric Light Company, Inc. (“Hawai‘i Electric
Light,” “Company”).l HELCO-100 provides my educational background and work
experience.
What are your areas of responsibility in this testimony?
In this testimony, I will:

e Describe Hawai‘i Electric Light’s request in its application in this docket;

¢ Briefly summarize why there is a need for rate relief;, and

e Discuss certain policy matters related to this case.
Why has Hawai‘i Electric Light filed this rate case application at this time?
Hawai‘i Electric Light files this application in accordance with the three-year rate
case cycle established by the Final Decision and Order in the decoupling proceeding,
Docket No. 2008-0274 (“Decoupling Final D&O”). The Decoupling Final D&O
states: “So that the commission and the Consumer Advocate have a regular
opportunity to evaluate decoupling and re-calibrate RAM [i.e., rate adjustment

mechanism] inputs using commission approved values, the HECO Companies shall

! Hawai‘i Electric Light is also sometimes referred to as “HELCO.”
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file staggered rate cases every three years, unless otherwise ordered by the
commission, commencing as proposed in the Amended Joint Proposal, with HECO’s
2011 test year rate case, followed by either MECO’s or HELCO’s test year rate
cases of 2012 and then MECO’s or HELCO’s test year rate cases of 2013.”*® The
next general rate case in the 3-year general rate case cycle was filed on August 16,
2012 (using a 2013 test year), but was suspended on March &, 2013" pending the
Commission’s issuance of its written decision on the global settlement agreement
letter filed by the Hawaiian Electric Companies and the Consumer Advocate on
January 28, 2013,” and was withdrawn on March 22, 2013, following approval of the
global settlement agreement letter, subject to certain clarifications and conditions, on
March 19, 2013.° The next rate case in the triennial rate case cycle for Hawai‘i

Electric Light is this 2016 test year.

Q. Did the Commission grant an extension for the Company to file its 2016 test year

rate case?

A. Yes. Order No. 33342, issued on November 19, 2015, in Docket No. 2015-0170,

granted Hawai‘i Electric Light’s motion to extend its rate case filing to no later than

December 30, 2016 and its request for a waiver from HAR § 6-61-87(4), thus

Section IV.4.1., page 129. See also section II.B.3.¢.(1) at 73 and section I11.7.(1), pages 124-125.

The “HECO Companies” or “Hawaiian Electric Companies” or “Companies” are Hawaiian Electric
Company, Inc. (“Hawaiian Electric”), Maui Electric Company, Limited (“Maui Electric”), and Hawai‘i
Electric Light.

Order No. 31097, Approving the Parties’ Request to Suspend the Proceeding, filed on March 8, 2013.
The global settlement agreement letter was filed in In re Hawaiian Elec. Co., Docket No. 2008-0083,
Hawaiian Electric’s 2009 test year rate case.

Order No. 31126, Approving, with Clarifications, Stipulated Settlement Agreement, filed on January 28,
2013, filed on March 19, 2013 in Docket No. 2008-0083.
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allowing the Company to utilize a calendar year 2016 test period for this rate case
filing.

Q. Did Order No. 33342 specify any requirements for the Company to address in its
2016 rate case?

A. Yes. Order No. 33342 imposed the following conditions on the Company’s rate case
filing:

a. HELCO shall remove all HEI non-incentive executive
compensation that is currently included in HELCO’s base
rates, consistent with the regulatory treatment in HECO’s and
MECQO?’s last rate cases;

b. HELCO shall demonstrate that it utilized the rate case filing
extension period to substantially reduce its cost structure and
base revenue requirements;

c. HELCO shall propose for the commission’s consideration a
set of economic incentive and cost recovery mechanisms, as
appropriate, consistent with the provisions of Act 37 of 2013
Hawaii Session Laws in order to further encourage reductions
in its electric rates and accelerate its clean energy
transformation; and

d. HELCO shall propose for commission consideration potential
modifications to its Energy Cost Adjustment Clause
mechanism in order to provide appropriate economic
incentives to accelerate reductions in fuel and purchased
power expenses.’

Mr. Franklin in HELCO T-11 discusses item “a,” the removal of HEI non-incentive
executive compensation from test year expense. I along with a number of the other

witnesses discuss item “b,” the cost containment efforts implemented by the

7 Order No. 33342 at 13.
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Company. Proposed economic incentive and cost recovery mechanisms are
discussed in HELCO T-25 (Mr. Viola), HELCO-2501 (parts of The Brattle Group
report entitled Targeted Performance Incentives: Recommendations to the Hawaiian
Electric Companies®), HELCO T-26 (Mr. Gale), and HELCO T-22 (Mr. Y oung).
Potential changes to the ECAC proposed for Commission consideration are
discussed in HELCO T-25 (Mr. Viola), HELCO T-22 (Mr. Young), HELCO T-23
(Mr. Strunk) and HEL.CO-2301 (the NERA Economic Consulting Report on Power
Cost Adjustments and Act 162 Compliance).
Is the Company requesting an increase in revenues?
Yes.
Please discuss the requested increase in revenues.
As discussed by Mr. Viola in HELCO T-27, in this rate case, Hawai‘i Electric Light
presents its revenue requirement for cases in which the Hamakua Energy Partners,
L.P. (“HEP”) power facility (“HEP Facility™) is still owned and operated as an
independent power producer (“IPP”) facility, and in which the HEP Facility is
owned and operated by Hawai‘i Electric Light, as proposed in its pending
application to acquire the HEP Facility in Docket No. 2016-0033.

For the case in which HEP owns and operates the HEP Facility, Hawai‘i

Electric Light requests approval to revise its rates based on a revenue requirement of

$314,791,000 for a normalized 2016 test year. The requested revenue requirement is

¢ The report was attached as Exhibit F to the Companies’ Reply Statement of Position (“RSOP”), filed
September 15, 2014, in Docket 2013-0141 (the Decoupling Reexamination).
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based on fuel oil prices in 2016 and an 8.44% rate of return (which incorporates a
return on common equity (“ROE”) of 10.60%) on Hawai‘i Electric Light’s average
rate base. The Company’s proposed increase is $19,291,000 (6.5%) over revenues at
current effective rates.

For the case in which the HEP Facility is owned and operated by Hawai‘i
Electric Light, as proposed in the Company’s pending application to acquire the
HEP Facility, Hawai‘i Electric Light requests approval to revise its rates based on a
revenue requirement of $312,413,000 for a normalized 2016 test year, based on fuel
oil prices in 2016 and an 8.44% rate of return (which incorporates an ROE of
10.60%) on Hawai‘i Electric Light’s average rate base. This revenue requirement is
$2,378,000 less than the revenue requirement with the HEP Facility owned and
operated by the HEP IPP. The revenue increase to achieve this revenue requirement
is $34,748,000 (12.5%) over revenues at current effective rates.

Why has the Company requested an increase in revenues?

The obligations the Company is incurring to help meet the State’s energy goals and
provide safe and reliable service to our customers are increasing. Accordingly,
despite cost containment measures that have been implemented, the cost of
providing service has increased from Hawai‘i Electric Light’s last 2010 test year rate
case and it is necessary to recover additional revenues to keep the Company
financially sound.

What are the principal factors driving the need for Hawai‘i Electric Light to increase

its rates?
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The proposed revenue increase is primarily driven by the following:
1. The higher costs of operating and maintaining the Company’s existing utility
infrastructure;
2. The costs of transforming the Company’s business and supporting
achievement of the State’s clean energy objectives;
3. The costs of adding the new facilities necessary to meet the Company’s
obligation to provide secure and reliable service to our customers;
4. The costs to provide expanded and diversified customer energy options and
to improve customer service;
5. The need to attract and retain the necessary work force; and
6. The need to maintain the Company’s financial integrity.
Please discuss the Company’s efforts to maintain its transmission and distribution
system.
Hawai‘i Electric Light’s transmission and distribution system is critical today and
will remain critical in the future even with changes in our mix of generation.
Whether new resources are wind, hydroelectric, photovoltaic (“PV™), geothermal or
solar, the transmission and distribution system will remain a critical element in
providing electric service to the Company’s customers.
Transmission and distribution (“T&D”) operations and maintenance
(“O&M”) expenses include the costs to maintain the transmission and distribution
lines and switching stations through which the Company delivers energy to its

customers. Hawai‘i Electric Light has a large service territory given the number of
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customers, which means the Company has many more miles of line per customer

than its affiliated companies, Hawaiian Electric and Maui Electric.

0.008
0.007
0.006
0.005
0.004
0.003
0.002
0.001
0.000

Transmission Miles Per Customer
0.00760

0.00352

0.00251

Hawaiian Electric Hawai‘i Electric Light Maui Electric

Not surprisingly, the major causes of longer outages for our customers are
trees and branches contacting our lines, deterioration of poles and pole hardware,
and high wind conditions. The Company is focusing on vegetation management to
reduce the number and duration of outages as described by Mr. Nagato in HELCO
T-8.

To manage costs and maintain reliability the Company has adopted
technologies and techniques like aerial inspections, infrared inspections,
microprocessor relaying, pole restorations and GPS tracking. The Company has
been able to manage costs and still provide a fair level of reliability for customers.
However, to ensure the secure and reliable performance of the Company’s
transmission and distribution system that continues to age, increases in spending
primarily in the areas of pole maintenance and vegetation management are

immediately necessary.
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What is the Company doing to address the problem caused by invasive, fast-growing
Albizia trees?
To counter the impact of the Albizia, unprecedented actions are necessary to reduce
the risk of Albizia trees causing damage to the T&D facilities. These actions include
Albizia tree removals well beyond normal clearances. The Company has found that
removing and treating Albizia brush, for instance, promotes heavy herbaceous cover
that has helped reduce Albizia propagation. Also, the Company utilizes cut/stump,
basal, and foliar applications to control unwanted vegetation, particularly on Albizia
sprouts and standing brush where appropriate.
Has the Company reached out to other agencies and organizations to address the
Albizia problem?
Yes. Through the Company’s initiative, outside agencies including federal, state,
county, and the Big Island Invasive Species Committee (“BIISC”) were approached
to partner with the Company. Through these efforts, the Company will be partnering
with the State Department of Transportation (“DOT”). The Company will be
cutting/trimming Albizia trees to establish wider clearances within the DOT
rights-of-ways (“ROW?™) on selected transmission and distribution lines.
Has the Company reached a formal agreement with the State?
Yes. In June 2016, a Memorandum of Understanding (“MOU”) between the
Company and the State was signed approving initial funding of $1.5 million. The
legislation and funding for this plan have been approved. A purchase order was

received by the Company in the amount of $1,500,000 for the State’s fiscal year



10

11

12

13

14

15

16

17

18

19

20

21

22

HELCO T-1

DOCKET NO. 2015-0170

PAGE 9 OF 104
2015-2016. A second MOU will be drafted for the fiscal year 2016-2017 for a
second installment of $1,500,000. The Company will manage State funding to
remove Albizia trees along selected roads to address Company facilities as well as
keep key State roadways clear for emergencies.
As part of this effort has a plan been prepared for a coordinated approach to the
Albizia problem?
An Albizia Emergency Tree Mitigation and Management Plan (““Albizia Plan™) (See
HELCO-814) was developed by a consortium of State Representative Richard
Onishi, Hawai‘i Electric Light, the County of Hawai‘i, the Department of
Transportation, BIISC, and SSFM Engineering Consultants. Hawai‘i Electric Light,
the State of Hawai‘i, and the County of Hawai‘i, as a part of this plan, would each
fulfill a role in minimizing the risks associated with the Albizia tree infestation. The
Albizia Tree Management Plan was used to craft legislation and act as a
guide/template for Albizia mitigation. Under the Albizia Plan, Hawai‘i Electric
Light will focus on clearing several critical transmission corridors. The State of
Hawai ‘1 will focus on Albizia tree removal along several critical transportation
corridors. Hawai‘i Electric Light has distribution facilities within these ROW and
will receive the benefit of Albizia tree removal.
What is the role of the BIISC in this overall effort?
As mentioned above, the Company has also partnered with BIISC in its use of
herbicide treatments. The Company’s cooperative efforts with the State DOT and

BIISC are targeted at the areas within and outside of the traditional ROW. Albizia
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trees are being cut down on both sides of some roadways and BIISC is leading
efforts to eradicate Albizia trees in broad geographic areas where they pose a risk or
nuisance to the public. The Company has worked with BIISC at numerous locations
providing additional clearance from power lines, obtaining landowner approvals,
allowing them to use herbicide on Albizia trees and has participated in BIISC’s
community outreach workshops. BIISC organizes community efforts during
volunteer days in which the community joins together to eradicate Albizia trees from
a targeted area. This work also involves educating the public on Albizia hazards and
the proper herbicide techniques, as well as going out in the field to apply herbicide to
the stumps of trees that have been removed. See HELCO-834 illustrating the
benefits of increased clearances, overhang removals, herbicide application and
partnership with BIISC.
Has the Company worked with any other community groups?
The Company has also worked with the Ainaloa Community Association (“ACA”)
which has helped in identifying Albizia trees that could potentially damage the
Company’s facilities and provided additional clearance from facilities allowing the
ACA to safely remove and/or apply herbicide to Albizia trees.
Have these significantly enhanced work efforts required increased spending?
Yes. A large increase in vegetation management spending from $5.9 million in 2014
to $8 million in 2015 was made to support the increase of Albizia tree removals, the
removal of branch overhang, the expanded use of herbicides, and the transition to the

circuit trim process. This funding was primarily used to trim the transmission lines
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using the circuit trim process. In addition to transitioning the transmission lines to a
circuit trim process, the same transition was begun on the distribution lines. The
transition to the circuit trim process was continued in 2016 and should be complete
at the end of 2017. Mr. Miles Nagato in HELCO T-8 discussed the increased
vegetation management in greater detail.
Why is it important for the Company to invest in facilities and expend sufficient
amounts to maintain the reliability of its electrical system?
Hawai‘i Electric Light has an ongoing commitment and responsibility to the people
of Hawai‘i County, and the State, to invest in and maintain its electrical system. The
Company’s infrastructure is critical to provide the service our customers expect and
deserve. Reducing or discontinuing investment and spending would pose a major
risk to the Company’s transformation efforts including helping to achieve the State’s
clean energy objectives. Reliable electrical service is critical to the well-being of
Hawai‘i Island’s customers and businesses in the following ways:

o Reliability and stability of Hawai‘i Electric Light’s grid are key to integrating
even greater amounts of renewable energy resources, such as wind, PV and
biomass, into the Company’s system.

e Reliability of the Company’s electrical system is key to public safety and
vital to the security of the Hawai‘i County.

e Reliability is critical to the State’s economy. Industries such as tourism,
construction, and technology rely on the Company to provide the electrical

service that they need to do business in Hawai‘i.
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Reliable electric service is an integral part of the everyday lives of most Hawai‘i
County residents, supporting cooking, heating, communications, entertainment and
lighting needs.
Please discuss the Company’s efforts to transform its business and help to achieve
the State’s clean energy objectives.
As discussed later in my testimony, consistent with the direction and guidance
provided by the Commission in various orders, Hawai‘i Electric Light and the other
Hawaiian Electric Companies have started on their transformation process to change
the way the Company does business. These transformation efforts will allow
Hawai ‘i Electric Light to continue to (1) transition from a once centralized fossil
fuel-based system to an even more diverse mix of resources, technologies,
geographies and scale (utility-scale and customer-sited generation), and (2) integrate
more variable renewable resources by utilizing flexible generating units, a
modernized and intelligent grid, and energy storage technologies.

The test year also includes costs for wind and solar forecasting, and
integration of the renewable energy forecasts into the operator control system.
These activities are critical to the cost-effective and reliable operation of the system
with increasing amounts of variable wind and solar, and increasing distributed
generation.

In addition, as the Company moves to a system where more and more
generation is being provided by independent power producers (“IPPs™), it is critical

that its own units perform well. The addition of more renewables is changing the
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basic operations of our system. Going forward, the Company anticipates having less
of our own steam units on-line at any one time in order to accept more renewable
energy from sources like wind, geothermal and biomass. Therefore, it is critical to
have the steam units that help to provide grid stability operating well and reliably to
prevent inadvertent trips, which would increase the risk of system instability. It is
also critical to have combustion turbines operating optimally, since their proper
operations are also critical to managing system stability.
What are the major capital projects that the Company expects to complete in 2016?
Mr. Okamura in HELCO T-18 discusses the four projects that cost more than
$2,500,000 that Hawai‘i Electric Light expects to complete in test year 2016. These
four “major projects” are summarized as follows:

1. H0002612 — 6800 Line Reconductoring, Phase 2 ($2.859.636): This project

is part of four phases (i.e., Phase 2) to rebuild and reconductor 21 miles of
the Company’s 69 kV line between the Keamuku Switching Station and the
Keahole Switching Station to meet West Hawai‘i transmission needs by
reducing the possibility of line overload and replacing aging infrastructure.
The 6800 line was built in the mid-1950s and is one of the Company’s oldest
69 kV transmission lines. Phase 2 rebuilds and reconductors 6.3 miles of the
21 mile 69 kV line up to the current National Electric Safety Code (“NESC”)
requirements. The Commission approved Phases 2-4 of this project in
Decision and Order No. 32930, issued on June 24, 2015, in Docket

No. 2013-0153 and construction is currently in progress.
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2. H0002668 — 6800 Line Reconductoring, Phase 3 ($4,639.,054): Similar to

the above-described Phase 2 project, this project (i.e., Phase 3) rebuilds and
reconductors a different segment of the 21 mile 69 kV line (i.e., 6.9 miles of
the same 6800 line ), up to the current NESC requirements. As stated above,
the Commission approved Phases 2-4 of this project in Decision and Order
No. 32930. This Phase 3 project is currently awaiting other regulatory
agency approvals before commencing construction.

3. H0002724 — CTS Zero Time ($3.227.224): This project performs a 50,000

run hour overhaul of Keahole Combustion Turbine No. 5 (“CT5”) to restore
engine efficiency and capacity to “as-new” condition. The Commission
approved the commitment of funds for the CT5 overhaul in Decision and
Order No. 31707, issued on November 26, 2013, in Docket No. 2013-0144.

4. H0003191 — Hamakua Energy Partners, L.P. (“HEP”) Facility Purchase

($86.200.000): An application to, among other things, commit funds in
excess of $2,500,000 in accordance with Paragraph 2.3(g)(2) of General
Order No. 7 (Docket No. 2016-0033) is pending before the Commission
regarding the proposed purchase of the HEP power plant.
What is the HEP purchase?
The Company’s purchase of the HEP Facility is the subject of Docket No.
2016-0033. Hawai‘i Electric Light currently purchases from HEP firm generation
capacity and electrical energy generated by the 60 MW HEP Facility pursuant to a

Commission-approved power purchase agreement (“PPA”). Hawai‘i Electric Light



10

11

12

13

14

15

16

17

18

19

20

21

22

HELCO T-1

DOCKET NO. 2015-0170

PAGE 15 OF 104
and the seller of the HEP Facility entered into an agreement for the purchase of the
HEP Facility. In general terms, under the terms of the Purchase Agreement, upon
satisfaction of certain conditions precedent, including the Commission’s approval of
the application, Hawai‘i Electric Light and the seller will terminate the PPA and the
seller will transfer the HEP Facility to the Company. The base purchase price of the
HEP Facility plus transfer taxes is $86,200,000.

The analysis provided in the application in Docket No. 2016-0033 showed
that based on the final purchase price, the purchase of the HEP Facility is financially
advantageous to Hawai‘i Electric Light customers primarily because the revenue
requirement under the existing PPA exceed the revenue requirement associated with
Hawai‘1 Electric Light’s projected costs for the purchase, the financing required to
acquire the HEP Facility, and staffing and other costs of internally operating the
HEP Facility.

In addition, the purchase of the HEP Facility will have several benefits for
the Company’s power system operations. These benefits will result from the
Company’s ability to optimally manage the electric generation from the HEP
Facility and provide greater flexibility to the Hawai‘1 Island grid to more efficiently
manage the increasing variable renewable energy entering the system.

That being said, the 2016 test year rate case production simulation forecasts
of energy from the HEP Facility are lower than the forecasts of energy shown for
2016 in the HEP acquisition Docket No. 2016-0033. The difference in HEP’s

forecasted energy is due to different assumptions for plant operation and planning
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inputs between the HEP acquisition docket analysis and the Hawai‘i Electric Light
2016 test year rate case analysis. Ms. Dangelmaier discusses this more in
HELCO-619. The Company will be submitting updated analyses in Docket
No. 2016-0033. My testimony and the testimony and exhibits of other witnesses
discuss the impact of the various HEP scenarios (dependent upon what happens in
Docket No. 2016-0033) on relief requested in this docket.
What customer service initiatives to provide expanded and diversified energy
options are included in the test year expenses?
The Company recognizes that the marketplace is rapidly changing and our customers
have many options. Competitive pricing and service offerings will help ensure that
customers will choose to stay connected to the grid over the long term, which is an
important component of achieving 100% renewables in a cost-effective manner.
Simply put, the more customers utilizing and paying for services provided by the
grid, the more cost-effective the value of the grid will be to all customers.
Ms. Epenesa discusses our efforts further in HELCO T-9.
Please explain the importance of the Company’s workforce in accomplishing these
objectives.
We cannot sufficiently meet the novel, complex and exciting challenges in front of
us without a talented and dedicated workforce. Especially in the Production,
Engineering and System Operations and Planning areas, where the Company is
moving ahead of the industry with such high penetration levels of renewable energy,

it is important to attract and retain the needed talent. Mr. Faagai in HELCO T-12
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describes in his testimony the necessary levels of wages, salaries and benefits to
attract and retain a highly skilled and experienced workforce.
What does maintaining financial integrity mean?
As explained by Ms. Tayne Sekimura in HELCO T-21, financial integrity refers to
the financial health of the Company — having sufficient funds to fulfill the electrical
needs of its customers and prudently plan for future needs, while at the same time
providing a reasonable rate of return for its shareholders and the ability to attract
new capital on reasonable terms. Maintaining reliable service, moderizing our grid
and transforming our system requires substantial investment. Thus, re-setting rates
is necessary from time to time. In filing this rate case, Hawai‘i Electric Light has
tried to strike a reasonable balance between maintaining its financial integrity and
managing the impact of a rate increase on its customers.
Why is it important for the Company to maintain its financial integrity?
Financial integrity is important for both the Company and its customers. If Hawai‘i
Electric Light’s financial integrity is maintained, the Company should be able to
attract capital on reasonable terms that it needs to provide reliable service to its
customers and enable the addition of more renewable energy.
What are some of the specific current challenges that the Company faces, which
make it particularly imperative that the Company improve (or at a minimum
maintain) its financial strength?
First, the Company faces high capital requirements to invest in modernizing the

Company’s grid and to maintain and replace aging infrastructure and to add the new
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infrastructure necessary to reliably integrate renewable energy resources. In order to
raise capital at a reasonable cost, the Company needs to demonstrate the ability to
repay investors at expected rates of return.

Second, the Company has significant power purchase obligations, which will
increase as new and renewed power purchase contracts are completed. Financial
integrity is necessary to meet current obligations and to enter into new renewable
power purchase contracts.

What steps can the Company take to maintain its financial integrity?

Under the current regulatory structure, Hawai‘i Electric Light has to manage its
O&M and capital expenses, and periodically seek general rate increases when its
current rates do not provide enough revenues to cover all of its costs (including the
return on investment). As a result, there are times when the Company has to
deliberately constrain spending, to the extent that it can do so without compromising
reliability and/or safety. However, such constraints in the level of spending cannot
continue for an indefinite period of time.

In the Company’s 2010 test year rate case, Hawai‘i Electric Light was allowed to
implement decoupling. Does the Rate Adjustment Mechanism (“RAM™) component
of decoupling allow the Company to recover cost increases between rate cases?

Yes, but the RAM was created to conservatively estimate changes in the cost to
provide service. Since the initial implementation of the RAM, interim modifications
were made to the RAM. Order No. 32735 states that the RAM Revenue Adjustment

will be the lesser of (a) the RAM Revenue Adjustment calculated according to the
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existing tariffs and procedures at the time of the issuance of the order (“Original
RAM Methodology™) or (b) a RAM Cap. For the 2016 decoupling annual filing, the
Company calculated the RAM Revenue Adjustment to be marginally lower using the
Original RAM Methodology. (The Rate Base RAM component was (-$2.7) million
due to the large growth in accumulated deferred income taxes (“ADIT”), primarily
as a result of the availability of bonus depreciation.) As a result, the RAM Cap was
not applied for the 2016 RAM Revenue Adjustment.” The cap is expected to affect
Hawai‘i Electric Light in future years. Mr. Viola discusses this further in HELCO
T-25 and HELCO-2508.
Is this the right time to file a rate case?
There may never be a “right time” to file a rate case from the standpoint of the
Company’s customers. [ understand and appreciate that any increase in rates is
difficult for our customers. At the same time, recovery of sufficient revenues is
necessary to allow our Company to continue moving toward achieving the clean
energy future we all desire.

The State of Hawai‘i has adopted one of the country’s most progressive
Renewable Portfolio Standard (“RPS”) goals in the country — calling for 100% of
electricity sales to come from renewable energy resources by 2045 — in an effort to
free the State from its dependence on imported oil, to provide the State with the

energy security and independence it requires, and to address climate change issues.

® Hawai‘i Electric Light Transmittal No. 16-02 (Decoupling), filed March 31, 2016, as amended May 19,
2016. The decoupling adjustment was effective June 1, 2016 per Order No. 33724, Transmittal Nos. 16-01,
16-02 & 16-03 (Decoupling) (Consolidated).
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Hawai‘i Electric Light and the other Hawaiian Electric Companies are committed to
this effort and to comply with the laws enacted to accomplish these goals. Indeed,
the Hawaiian Electric Companies have been at the forefront of this effort and their
systems integrate some of the highest levels of renewable energy in the world. In
2015, the Hawaiian Electric Companies achieved 23.2% net electricity sales from
renewable energy resources. Hawai‘i Electric Light itself achieved 48.7% of net
electricity sales from renewable energy resources in 2015."

As discussed later in my testimony, based on guidance provided by the
Commission, Hawai‘i Electric Light and the other Hawaiian Electric Companies
have embarked on a plan that will transform the way they do business and support
achievement of the State’s clean energy objectives. The Company is mindful that
this transformation must be done in a prudent and responsible manner, but if the
State’s goals are to be achieved, these efforts should not and cannot be put aside or
deferred. The Company’s transformation efforts are described in my testimony and
in the testimonies and exhibits of other witnesses in this proceeding,.

Overlaying all of this is the Company’s obligation to provide secure and
reliable service to its customers. This is the Company’s core activity and part of the
increase sought in this proceeding is to recover costs incurred to maintain and
improve basic electrical service. The State will not be able to achieve its renewable

energy targets without a robust and reliable grid that will support the integration of

10 See the Hawaiian Electric Companies” Renewable Portfolio Standard Status Report for the year ended
December 31, 2015, filed on February 26, 2016, in Docket No. 2007-0008.
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renewable energy resources. And none of these critical activities can be
accomplished without a financially sound utility that can fund its own required
investments, while also serving as a strong counterparty to developers seeking to
build the renewable resources of the State’s energy future.

Accordingly, this 2016 rate case has been designed to simultaneously comply
with the State’s energy policies and the laws designed to effectuate those policies,
secure reliable electric service to its customers both existing and anticipated, and
accomplish these goals in a cost-effective manner while also ensuring the
Company’s financial integrity.

What are some of the significant challenges faced by the Company in providing
electrical service on Hawai‘i Island?

In order for the Company to transform its business and achieve the State’s clean
energy objectives, Hawai‘i Electric Light has to modernize its grid, and modify the
way the Company operates its generating units on the system. In order to continue
to provide safe and reliable service, the Company has to operate, maintain and
enhance its core utility infrastructure — including the aging generating units that still
generate electricity used by its customers, and the aging T&D systems that deliver
the electricity to customers. Hawai‘i Electric Light needs to expand and diversify its
customers’ options to help them manage their energy usage and bills and look for
innovative ways to improve customer service. To maintain financial integrity and
credit standing, the Company needs to be able to recover costs as it incurs, in order

to have a realistic opportunity to earn a fair and reasonable return on the investments
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in utility assets by its investors. To retain and attract the skilled employees who will
allow the Company to take on these challenges, the Company must be the employer
of choice for the skilled trades, engineers and other professionals who make up the
Company.
Please briefly describe the different types of generating sources on the Company’s
system.
There are currently 25 firm power generating units consisting of: (1) 23 Hawai‘i
Electric Light owned and operated units, (2) an IPP combined cycle power plant
owned and operated by HEP, and (3) an IPP geothermal power plant owned and
operated by Puna Geothermal Venture (“PGV™). Ms. Lisa Dangelmaier in HELCO
T-6 and Mr. Norman Uchida in HELCO T-7 have additional information regarding
these generating units and IPPs.

In addition, there is approximately 127 MW of as-available, variable
renewable energy resources on the grid as of June 2016. This includes
approximately 80 MW of distributed energy resources (mostly photovoltaic), 4 MW
from Hawai‘i Electric Light’s run-of-river hydro units, about 31 MW of IPP wind
generation, and approximately 12 MW from IPP in-line and run-of-river hydro
generation.

Please elaborate on the amount of renewable energy resources available on Hawai‘i
Island.
Hawai‘i Electric Light has achieved a substantial increase in renewable energy since

2010 from a diverse mix of renewable resources. As shown in the graph below, we
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achieved nearly 49% RPS in 2015. The graph below presents RPS compliance,

which measures the percent of sales from renewable energy.
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The second graph below presents Total Renewable Energy, which measures the

percent of total energy (instead of total sales) from renewable energy.




10

11

HELCO T-1
DOCKET NO. 2015-0170
PAGE 24 OF 104

Percent

50.0%
45.0%
40.0%
35.0%
30.0%
25.0%
20.0%
15.0%
10.0%

5.0%

0.0%

Total Renewable Energy
Hawaii Electric Light
2006-2015 Annual

S - 42.0%
37'6% 42‘3% 42.9%*41-7%
. 323% @000 3
; . . I I I
Annual Annual Annual Annual Annual Annual Annual Annual Annual Annual
2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

B Geothermal o Ut|||ty-scale Photovoltaic and Solar Thermal
m Hydro = Wind

Customer-sited, Grid-connected renewables

The largest contribution of renewable energy is from geothermal energy from PGV,

followed by wind energy. A significant change in recent years is the rapid increase

of distributed renewable energy, primarily solar PV. While contributions from

distributed solar have increased, the RPS impact of that has been offset somewhat by

PGV reductions related to well productivity.

Please describe the amount of distributed resources systems connected to the

Company’s system.

Below is an illustration of the increasing contribution of distributed resources to the

total system generation. As you can see from the figures below, in 2015

customer-sited renewable generation made up about 7% of the Company’s total

generation.
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Figure 1. Increase in DER systems connected participants and installed MW capacity

Customer-sited Renewable Generation % of Total Generation
Hawaii Electric Light
2010-2015Annual

7.3%
5.6%
3.9%
2.4%
1.5%
1'0% -

Annual Annual Annual Annual Annual Annual

2010 2011 2012 2013 2014 2015

Figure 2. Increase in contribution of total generation energy from customer-sited generation
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Q. Please discuss the operational challenges of operating the Company’s grid with the

nearly 49% RPS level.

A. As discussed further by Ms. Dangelmaier in HELCO T-6, the operation of the grid is

more complex now due to increasing levels of renewable energy sources on the
system. And the growth of renewable energy sources on its system has been very
fast, from 91 MW interconnected in 2010 to 162 MW interconnected in June 2016,
an increase of 71 MW. In Order No. 33795 issued on July 15, 2016, in Docket No.
2015-0022 (“Order No. 33795), the Commission acknowledged the complexity of
System Planning and System Operations:

Electric utility system planning and operation has become

increasingly complex and challenging as more rooftop solar, utility

scale solar, wind, geothermal, and other renewable energy sources

have been developed. The current electric system (the “grid”’) must

be updated and reconfigured so as to integrate these variable

renewable energy sources. Moreover, the State has established an
ambitious goal of achieving 100% renewable energy by 2045."

As aresult of the increasing level of renewable energy resources on its
system, balancing of generation is more complex, with a greater number of unit
commitment decisions resulting from the retirement of units, offline cycling of units,
and connection of approximately 80 MW of distributed generation, most of which is
variable solar PV. There are generally fewer conventional plants online, replaced by
geothermal and variable renewable energy. The increasing integration of variable

resources results in system security and stability challenges.

' Order No. 33795 at 1-2.
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How is the Company meeting these challenges?
The Company is at the forefront of meeting these challenges. Effective management
of these power system conditions requires adoption of new tools, mitigation
measures and systems in the control room to facilitate the greater number of real
time decisions that system operators now need to accomplish. The integration of
new transmission connected resources and distributed resources into the power
system requires expanded telemetry and control interfaces and displays, modification
of the control center applications, and additional staffing. The need for revision of
operational practices, applications and interfaces, and staffing levels will continue
due to integration of new technologies including storage, demand response, smart
grid, and expanded interface to customer-side resources. Ms. Dangelmaier discusses
the Company’s efforts in HELCO T-6.
Please discuss the challenges resulting from the geographical layout of Hawai‘i
Island.
The geographic area of Hawai‘i Island is approximately 4,000 square miles, as
compared to O‘ahu, which is approximately 600 square miles, and Maui, which is
approximately 730 square miles. Accordingly, customer density is among the lowest
in the State with approximately 21 customers per square mile. In contrast, O‘ahu has
a customer density of approximately 507 customers per square mile while Maui has

a customer density of approximately 90 customers per square mile.
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CUSTOMER DENSITY
AFFECTS COST OF SERVICE

Lower Customer Density = Higher Costs of Service

Hawaiian Electric
Oahu = 507 per sqg. mi.

Maui Electric

Maui = 90 per sq. mi.
ks Kahﬁe Molokai = 12 per sq. mi.
Lanai = 12 per sq. mi.

Moloks;

Hawai‘i Electric Light
Big Island = 21 per sq. mi.

Data based on customer counts as of 12/31/2015.

Unlike subdivisions in locations with higher densities like on O‘ahu, lots on
Hawai‘i Island are much larger in size. Additionally, most of these larger properties
are located in the rural areas of the island and were developed in the late 1950’s and
early 1960’s, prior to the enactment of stricter subdivision code requirements for
paved roads and utilities. Many of these subdivision parcels remain vacant without a
dwelling or customer being served even if the Company’s facilities are built and
available for service in the area. Many of these subdivisions are located on former
sugar or ranch lands which remain largely undeveloped and which lack basic
infrastructure such as adequate roads, water, telephone or electric service. This rural
nature and abundance of vacant lots also contributed to the vegetation management

challenges and need for additional funding described in HELCO T-8 by Mr. Nagato.
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Q. Please describe how the dispersion of the Company’s customers affects its cost
structure and its ability to meet its core service obligation.

A. From a cost perspective, the Company’s large geographic service territory and low
customer density results in a relatively higher level of expenditures on facilities per
customer. Stated another way, there are fewer customers to fund the required capital
investment and O&M needed per circuit mile. The cost impact and reliability
challenges associated with serving a relatively small base of customers across a
relatively large service territory are highlighted by the chart below, which compares
the Hawaiian Electric Companies’ respective total transmission miles to their GWh

sales.

Transmission Miles Per GWh Sales
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In addition, there is an imbalance between where the energy demands are on
Hawai‘i Island and the location of power generation. Currently, system peak load is
roughly equally distributed between East and West Hawai‘i. However, generating
stations in East Hawai‘i provide 68% of total Hawai‘i Electric Light generation

capacity. As a result, power normally flows from east to west through three
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69 kilovolt (“kV”) transmission corridors. Cross-island transfers of power result in
the need for additional capacity to offset line losses and transmission upgrades and
maintenance to accommodate these power flows. Under various contingencies,
including the loss of a transmission line, West Hawai‘i could be subject to extreme
low voltage conditions that could result in system collapse. The Company must take
the steps and make the necessary investments to address this situation, such as the

6800 Line re-conductoring project that is described later in this testimony and in

more detail by Mr. Okamura in HELCO T-18.

BACKGROUND

When did the Company file its Notice of Intent?

Pursuant to Section 6-61-85 of the Rules of Practice and Procedure, on June 17,
2015, Hawai‘i Electric Light filed a Notice of Intent to file a general rate increase
application, at which time the rate case was assigned Docket No. 2015-0170. The
Company also filed a Motion to Extend Date to File Rate Case and for Approval of
Test Period Waiver along with the Notice of Intent. As discussed further in this
testimony, Order No. 33342, issued on November 19, 2015, granted the Company’s
motion, which extended the deadline to file a rate case from the end of 2015 to no
later than December 30, 2016, subject to a number of conditions, and ordered that
this docket be closed, unless otherwise ordered by the Commission. On August 9,
2016, Hawai‘i Electric Light filed a Motion to Reopen Docket No. 2015-0170, to

facilitate the filing of the rate case application, direct testimonies, exhibits, and



10

11

12

13

14

15

16

17

18

19

20

21

HELCO T-1

DOCKET NO. 2015-0170

PAGE 31 OF 104
workpapers. Order No. 33881, issued on August 18, 2016, granted the Company’s
motion to reopen this docket.
Is the rate case application filed on this date complete?
Yes, this application includes the required direct testimonies, exhibits, and
workpapers. In accordance with the Commission’s Rules of Practice and Procedure,
Title 6, Chapter 61, of the Hawai‘i Administrative Rules, the Company served
copies on the Consumer Advocate and the Mayor of the County of Hawai‘i. The
application, together with the written testimonies, exhibits, and workpapers, satisfy
the completed application requirements of the Commission’s Rules of Practice and
Procedure.
Please briefly identify the exhibits attached to the application.
The application itself is marked as HELCO-101.

HELCO-102 is an unaudited balance sheet as of June 30, 2016, and an
unaudited income statement and statement of retained earnings for the six months
ended June 30, 2016.

HELCO-103 describes the details of Hawai‘i Electric Light’s cumulative
preferred stock, hybrid securities, and long-term debt.

HELCO-104 is a copy of Hawaiian Electric Industries, Inc.’s (“HEI”) latest
proxy statement dated March 22, 2016, which was sent to stockholders.
HELCO-105 sets forth the rate schedules currently in effect for Hawai‘i Electric

Light that are proposed to be changed.
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HELCO-106 sets forth the proposed rate schedules for Hawai‘i Electric
Light. The proposed revisions to Hawai‘1 Electric Light’s rate schedules are
described by Mr. Peter Young in HELCO T-22 and the exhibits and workpapers
thereto.

HELCO-107 sets forth Hawai‘i Electric Light’s present Table of Contents
and Rule No. 7 and Rule No. 8.

HELCO-108 sets forth Hawai‘i Electric Light’s proposed Table of Contents
and proposed Rule No. 7 and Rule No. 8. As explained in by Mr. Peter Young in
HELCO T-22 and by Ms. Natalie Epenesa in HELCO T-9, Hawai‘i Electric Light’s
proposed Rule No. 7 modifies the Service Establishment and Reconnection Charge
to allow the Company to assess a $25.00 charge for same day
connection/reconnection service, consistent with language in Hawaiian Electric’s
and Maui Electric’s Rule No. 7, and Hawai‘i Electric Light’s proposed Rule No. 8
increases the Returned Payment Charge from $16.00 to $25.00 per returned check or
returned payment.

HELCO-109 sets forth the proposed rate increases by rate classes at current
effective rates and present rates for the normalized 2016 test year with the HEP
Facility IPP-Owned and with the HEP Facility Utility-Owned. HELCO-109 shows
revenues at current effective rates and present rates, the total increase requested in
terms of dollars and by percentage, and the increase to the different classes of service
in terms of dollars and by percentage. The actual increase amounts and each rate

schedule may be different from the proposed amounts, as a result of the
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Commission’s decision with respect to the allocation of the increase among the
various rate schedules. The increase experienced by a particular customer will
depend on the customer’s schedule of service, and other factors, such as the
customer’s energy use and the customer’s billing demand (where applicable).

HELCO-110 sets forth summaries of Hawai‘i Electric Light’s estimated
earnings on its average rate base at current effective rates and present rates for the
normalized 2016 test year with the HEP Facility IPP-Owned.

HELCO-111 sets forth summaries of Hawai‘i Electric Light’s estimated
earnings on its average rate base at current effective rates and present rates for the
normalized 2016 test year with the HEP Facility Utility-Owned.

The Application and exhibits to it are incorporated by reference to my
testimony.

What justification has Hawai‘i Electric Light submitted to support this request for
rate relief?
In addition to the application, a total of 26 witnesses, including myself, have

submitted 27 written testimonies with supporting exhibits and workpapers, which

detail and support the reasons and need for rate relief. The witnesses and the subject

matters of their testimonies are as follows:

Witness
Number Witness Subject
T-1 Jay M. Ignacio Policy Statement
T-2 Jon Hayashida Electricity Sales and Customer Test Year
Estimates
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Witness
Number

Witness

Subject

T-3

Alvin J. Goto

Total Operating Revenues (Present and Current
Effective Rates), Energy Cost Adjustment Clause

T-4

Robert Y. Uyeunten

Fuel Expense, Purchased Energy, Generation
Efficiency (Net Heat Rate)

T-5

Cecily A. Barnes

Fuel Price, Fuel-Related Expenses, Fuel
Inventory, Other Fuel Matters

T-6

Lisa C. Dangelmaier

System Operations and Planning Department
Operation and Maintenance Expense and Plant
Additions, Integrating Renewable Energy,
Purchased Power Expense

Norman M. Uchida

Production Department O&M Expense,
Production Materials Inventory, Production
Department Plant Additions

T-8

Miles Nagato

Distribution Department, T&D O&M Expense,
T&D Programs and Initiatives, T&D System
Reliability

Natalie A. Epenesa

Customer Accounts Expense, Other Operating
Revenues, Customer Deposits & Interest on
Customer Deposits, Revenue Collection Lag
Days, Customer Service Department Staffing

T-10

Tom W. Cummins

Support Services Department, Functions:
Administration, Fleet, Land, Survey, Safety,
Information Technologies ,O0&M Expense, Cost
Drivers and Cost Control Measures

T-11

Paul C. Franklin

Aggregation of O&M and Budget Process, Non-
Operating Departments, A&G Operations &
Maintenance, Proposed Accounting Policy
Changes, Other Accounting Matters and
Compliance Matters

T-12

Liuone A. Faagai

A&G Expense — Employee Benefits, Total
Compensation
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Witness
Number Witness Subject

T-13 Leonard E. Smothermon | Pension Benefit Expenses

T-14 Malcom Tajiri Group Medical, Prescription Drug, Dental,
Vision, Life and Long-Term Disability,
Insurance Employee Benefits

T-15 Rhea R. Lee-Moku Employee Count, Customer Service O&M
Expense, Administrative Department O&M
Expense, President’s Office Staffing, Cost
Control Measures of the Administrative
Department

T-16 Michelle Koyanagi Depreciation Expense, Accumulated
Depreciation

T-17 Lon K. Okada Taxes Other Than Income Taxes, Income Tax
Expense, Unamortized Net ASC 740 Regulatory
Asset, Unamortized Investment Tax Credits,
Accumulated Deferred Income Taxes, Recent
Tax Developments

T-18 Dave Okamura Plant Additions, Plant Retirements, Property
Held for Future Use, Contributions in Aid of
Construction, Customer Advances, Engineering
Department, Renewable Energy Integration

T-19 Teri Kam Rate Base

T-20 Robert B. Hevert Rate of Return on Common Equity

T-21 Tayne S. Y. Sekimura Rate of Return on Rate Base

T-22 Peter C. Young Total Operating Revenues, Cost of Service, and
Rate Design

T-23 Kurt G. Strunk Energy Cost Adjustment Clause

T-24 Michael J. Vilbert Effect on the Cost of Capital of Decoupling

Ratemaking that Relaxes the Linkage between
Revenue and kWh Sales
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Witness
Number Witness Subject
T-25 Joseph P. Viola Regulatory Policy and Performance Based
Regulation
T-26 Brent E. Gale Ratemaking and Incentive Mechanisms
T-27 Joseph P. Viola Results of Operations, including Revenue
Requirement, Rate Increase Implementation, and
HEP Facility Acquisition Adjustments

Mr. Lon K. Okada is an employee of HEL. Mr. Leonard E. Smothermon is a
Senior Consulting Actuary of Willis Towers Watson. Mr. Malcom Tajiri is Senior
Vice President of the Employee Benefits Consulting Division at Servco Pacific
Insurance. Mr. Robert B. Hevert is a Partner of ScottMadden, Inc. Mr. Kurt G.
Strunk is Vice President at National Economic Research Associates, Inc.
Dr. Michael J. Vilbert is a Principle of The Brattle Group. Mr. Brent E. Gale is a
Principle and Senior Energy Consultant with StrataG Consulting, Inc. Ms. Tayne S.
Y. Sekimura is the Financial Vice President of Hawai‘i Electric Light and Maui
Electric and is also the Senior Vice President and Chief Financial Officer of
Hawaiian Electric. Messrs. Alvin J. Goto, Robert Y. Uyeunten, Natalie A. Epenesa,
Liuone A. Faagai, Peter C. Young, and Joseph P. Viola and Mses. Cecily A. Barnes,
Michelle Koyanagi, Teri Kam, and Tayne S. Y. Sekimura are Hawaiian Electric

employees. All other witnesses are Hawai‘i Electric Light employees.
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REQUESTED REVENUE INCREASE

What is the amount of the revenue increase that Hawai‘i Electric Light is requesting?

A. For the case in which HEP owns and operates the HEP Facility, Hawai‘i Electric
Light requests approval to revise its rates based on a revenue requirement of
$314,791,000 for a normalized 2016 test year. The requested revenue requirement is
based on fuel oil prices in 2016 and an 8.44% rate of return (which incorporates a
return on common equity (“ROE”) of 10.60%) on Hawai‘i Electric Light’s average
rate base. The Company’s proposed increase is $19,291,000 (6.5%) over revenues at
current effective rates.

As discussed by Mr. Viola in HELCO T-27, the Company’s 2016 test year
revenue requirement is $41,916,000 lower than the final revenue requirement of
$356,707,000 approved in the Company’s 2010 test year rate case,'” due primarily to
decreases in fuel prices reflected in lower fuel and purchased power expenses.

Revenues in the 2016 test year have decreased by an even greater amount
due to reductions in Energy Cost Adjustment Clause (“ECAC”) revenues associated
with the decline in fuel prices. Customers are benefiting from the reductions in fuel
prices today through these lower ECAC charges. Also, revenues have decreased as a

result of a decline in electric sales due to the impacts of energy efficiency and

2 Order No. 30301, Approving Revised Schedules and Tariff Sheets, issued on April 4, 2012, in Docket
No. 2009-0164, approved the revised results of operations filed by Hawai‘i Electric Light on February 21,
2012 and set the effective date of the tariffs implementing the 2010 test year final rates authorized by the
Commission. Exhibit 1A, page 1 of Hawai‘i Electric Light’s Revised Schedules Resulting from Decision
and Order No. 30108, filed on February 21, 2012, in Docket No. 2009-0164, presents the final revenue
requirement of $356,707,000 over revenues at test year 2006 final rates authorized by the Commission in
Hawai‘i Electric Light’s 2010 test year rate case.



10

11

12

13

14

15

16

17

HELCO T-1

DOCKET NO. 2015-0170

PAGE 38 OF 104
conservation, and customer migration to distributed energy resources (“DER”) since
the 2010 test year.

Differences between revenues approved for recovery and recorded revenues
are recorded in the Company’s revenue balancing account (“RBA™) (i.e., target
revenues established by the approved revenue requirements in the 2010 test year rate
case® compared to recorded adjusted revenues, as provided for in the RBA
Provision). In addition, the RAM incorporates certain capital investments and O&M
expense increases since the last rate case and includes the associated revenue
requirement in the RBA Rate Adjustment (subject to a RAM cap), as reflected in the
Company’s annual decoupling tariff transmittal approved for the 2016 RAM
period.!* Customers already pay for the RAM Revenue Adjustment for the 2016
RAM period that the Commission approved in Order No. 33724 for Transmittal
Nos. 16-01, 16-02 and 16-03 (consolidated) and is currently in effect today.

The Company has adjusted out the effects of the RBA and the RAM in its
calculation of the revenue increase for the 2016 test year. This increase would
represent the proposed recovery of cost increases for the test year that customers are

not already paying for and exclude revenue increases that result from a reduction in

13

14

Target revenues are also updated for revenues approved in the Rate Adjustment Mechanism (“RAM”) and
reduced by any earnings sharing mechanism and other credits, as specified in the Company’s tariffs.

The Commission approved the decoupling mechanism in its Final Decision and Order issued on August 31,
2010, in Docket No. 2008-0274 (“Decoupling Final D&O”). In accordance with the Final Decision and
Order, the Hawaiian Electric Companies file an annual decoupling tariff transmittal for approval of an RBA
Rate Adjustment, which recovers both the balance in the RBA and the RAM revenue adjustment. On

May 24, 2016, the Commission issued Order No. 33724, Consolidating Proceedings, Providing
Clarifications, and Approving Tariff Transmittals as Amended, approving Hawai‘i Electric Light’s RBA
Rate Adjustment filed in Transmittal 16-02 on March 31, 2016 (as amended on May 19, 2016), to be
effective on June 1, 2016.
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electric sales but not cost increases. Based on a revenue requirement of
$314,791,000 for a normalized 2016 test year, the Company’s proposed increase is
$19,291,000 (6.5%) over revenues at current effective rates.”” See HELCO-2701.

If the effects of the decline in sales (measured by the estimated RBA
revenues for the 2016 test year) and the RAM revenues are included in the revenue
increase, the increase would be $39,054,000 (14.2%) over revenues at present rates’
to achieve a revenue requirement of $314,791,000.

For the case in which the HEP Facility is owned and operated by Hawai‘i
Electric Light, as proposed in the Company’s pending application to acquire the
HEP Facility, Hawai‘i Electric Light requests approval to revise its rates based on a
revenue requirement of $312,413,000 for a normalized 2016 test year, based on fuel
oil prices in 2016 and an 8.44% rate of return (which incorporates an ROE of
10.60%) on Hawai‘i Electric Light’s average rate base. This revenue requirement is
$2,378,000 less than the revenue requirement with the HEP Facility owned and
operated by the HEP IPP. The revenue increase to achieve this revenue requirement
is $34,748,000 (12.5%) over revenues at current effective rates.

As discussed by Mr. Viola in HELCO T-27, if HEP is owned by Hawai‘i
Electric Light, purchased power payments to the HEP IPP will terminate and the

ECAC and the PPAC charges to the customer will decrease to reflect the termination

3 Revenues at current effective rates are the sum of: a) base revenues estimated from rates approved in

16

Hawai‘i Electric Light’s 2010 test year rate case; b) revenues from the ECAC; ¢) revenues from the
Purchased Power Adjustment Clause (“PPAC”); d) revenues from the RAM Revenue Adjustment; e)
revenues from the RBA Provision; and f) other operating revenues.

“Revenues at present rates” are revenues at current effective rates less RAM and RBA revenues for the
2016 test year.
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of the associated recovery. The $34,748,000 increase reflects the shifting of
recovery from HEP purchased power expenses through the PPAC and the ECAC to
the required recovery of the HEP Facility investment, and O&M and fuel expenses
through an increase in base rates. This causes the increase for the HEP Facility
owned and operated by the Company to be greater than the increase over revenues at
current effective rates with the HEP Facility owned and operated by the HEP IPP.
However, the higher revenue increase does not reflect a higher cost to the customer.
In fact, the overall cost to the customer would be less in the 2016 test year because
the revenue requirement with the HEP Facility as utility-owned is less by
$2,378,000.

The increase over revenues at present rates would be $54,493,000 for the

HEP Facility as utility-owned, which similarly would not reflect a higher cost to the
customer, compared to the HEP Facility as IPP-owned. It would reflect 1) the
shifting of recovery of the HEP purchased power expenses through the PPAC and
the ECAC to the recovery of the revenue requirement associated with the HEP
Facility plant additions, and O&M and fuel expenses in the base rate increase, and 2)
the shifting of recovery of investments and expenses incorporated in the RAM since
the 2010 test year rate case to recovery through the base rate increase.
Do you have any other comments on the revenue requirement presented in this case?
Yes, as discussed in my testimony, Hawai‘i Electric Light has filed an application
requesting Commission approval for the acquisition of the HEP Facility, and has

requested that approval be obtained in 2016. As a result, the Company has presented
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its 2016 test year revenue requirement with a scenario where the HEP Facility is not
owned by the Company (in other words the HEP Facility remains an IPP) and a
scenario where the Company’s proposed acquisition of the HEP Facility is
completed (in other words the HEP Facility is owned and operated by Hawai‘i
Electric Light). The difference in revenue requirements when the HEP Facility is
IPP-Owned compared to when the HEP Facility is Utility-Owned is about
$2.38 million. Mr. Viola discusses this further in HELCO T-27.
What are Hawai‘i Electric Light’s revenues at current effective rates?

A. Revenues at current effective rates are the sum of: a) base revenues;'’ b) revenues
from the Energy Cost Adjustment Clause (“ECAC”); ¢) revenues from the
Purchased Power Adjustment Clause (“PPAC™); d) revenues from the Rate
Adjustment Mechanism (“RAM”) Revenue Adjustment; ) revenues from the
Revenue Balancing Account (“RBA”) Provision; and f) other operating revenues.
See further details in Mr. Viola’s testimony in HELCO T-27.

What are Hawai‘i Electric Light’s revenues at present rates?

A. Hawai‘i Electric Light’s revenues at present rates are the revenues at current
effective rates less the revenues from the RAM Revenue Adjustment, and less the
revenues from the RBA Provision, as described above.

Q. Did the Company make any adjustments to determine its revenue requirement?

17" Base revenues are the revenues estimated from the application of the approved rates in the rate schedules
(e.g., customer charges, demand charges, energy charges, minimum charges, power factor adjustments,
service voltage discounts, and rider adjustments) to the 2016 test year billing determinants (e.g., number of
customer bills, billed kW, and kWh sales ) for each rate schedule.
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Yes. Hawai‘i Electric Light made a number of significant adjustments to reduce the
amount of the requested revenue increase. For example, as discussed by
Mr. Franklin in HELCO T-11, the Company proposed a downward labor cost
adjustment of $1,224,000, along with an associated payroll tax adjustment of
$87,000 and employee benefit adjustment of $641,000. Ms. Lee-Moku in HELCO
T-15 explains that this downward labor cost adjustment is equivalent to a vacancy
rate of about 7.2%. This 7.2% vacancy rate adjustment to labor cost, after
adjustments to budgeted employee count, results in an effective reduction in
employee count from 319 to 296.
What is the Company’s return on rate base estimated to be for the normalized 2016
test year without rate relief?
Absent rate relief, the Company’s return on average rate base is estimated to be
4.02% at present rates with the HEP Facility IPP-Owned and 3.18% at present rates
with the HEP Facility Utility-Owned.
What would be a fair and reasonable rate of return on common equity (“ROE”) to
determine the Company’s revenue requirements in this docket?
Based on the comprehensive analysis and opinion of Mr. Robert B. Hevert, the
expert witness retained by the Company to advise it on this matter, a fair and
reasonable return on common equity for Hawai‘i Electric Light for the 2016 test year

would be 10.60%.

Timing of Rate Increase

Q.

How is Hawai‘i Electric Light requesting that the increase be granted?
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As discussed by Mr. Viola in HELCO T-27 Hawai‘i Electric Light proposes to
implement (1) a HEP Temporary Adjustment if the HEP acquisition closes before
issuance of the interim decision and order, to be effective when the HEP Facility is
recorded into the Hawai‘i Electric Light plant-in-service; (2) an Interim Increase
when the Commission issues its interim decision; (3) a HEP Step Adjustment if the
HEP acquisition closes after the issuance of the interim decision and order, to be
effective when the HEP Facility is recorded into the Hawai‘i Electric Light

plant-in-service; and (4) a Final Increase when the Commission issues its final

decision in this proceeding.

Interim Increase

Q.

When does Hawai‘i Electric Light request that an interim rate increase be allowed in
this proceeding?

The Company requests that interim rate relief be granted within 10 months of the
filing of the application in this docket.

What is Hawai‘i Electric Light’s requested timing for the granting of an Interim Rate
Increase in this proceeding?

The Company requests an Interim Increase as soon as practicable after the
evidentiary hearing is held in this proceeding but in no event later than the 10
months provided for in H.R.S. Section 269-16(d).

What does HRS § 269-16(d) provide with respect to the timing of an interim

increase?
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HRS § 269-16(d) contemplates that the Commission “shall make every effort to
complete its deliberations and issue its decision as expeditiously as possible and
before nine months from the date the public utility filed its completed
application . ...” “[I]f the Commission has not issued a final decision on a public
utility’s rate application within the nine-month period . . . the [Clommission . . . shall
render an interim decision” within one month after the expiration of the nine-month
period. The Commission may postpone its interim rate decision 30 days if the
Commission considers the evidentiary hearing incomplete. Thus, HRS § 269-16(d)
contemplates that:
1. the normal time to complete the evidentiary hearing and to issue a final
decision in a rate case will be nine months or less,
2. an interim decision normally must be issued within 10 months if a final
decision is not issued within nine months, and
3. an interim decision must be issued within 11 months even if the evidentiary
hearing takes more than 10 months to complete.
Can the Commission render an interim rate decision prior to expiration of the
nine-month period?
Yes. The Commission has done so in Interim Decision and Order No. 13431
(“Interim D&O 134317), issued August 8, 1994 in Docket No. 7764, Hawai‘i
Electric Light’s 1994 test year rate case.

Has the Commission granted an interim rate increase prior to expiration of the

nine-month period?
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Yes. For example, Interim D&O 13431 was issued on August 8, 1994, just over
eight months after the filing of Hawai‘i Electric Light’s completed application on

November 30, 1993. In Interim D&O 13431, the Commission found that:

HELCO filed its application in this docket on November 30,
1993. Thus, the nine-month period in this proceeding will expire on
August 31, 1994. Although this period has not yet expired, the
Commission will now issue an interim decision, since the parties
agree that, based on the record adduced at the evidentiary hearing
held on July 26 and 29, 1994, it is probable that HEL.CO is entitled to
some rate relief and it is unlikely that the Commission will be able to
complete its deliberations or issue a final decision and order in this
proceeding by August 31, 1994. Further, the test year in this rate
proceeding is calendar year 1994. Seven months of the test year have
already expired. Unless interim rate relief is granted now, HELCO
will not secure the degree of benefit that it would otherwise derive
from any rate relief the Commission may ultimately grant.

The Commission does not read HRS §269-16(d) as
prohibiting the issuance of interim relief prior to the expiration of the
nine-month period. The statute simply requires that an interim
decision be issued, if Commission deliberations are not concluded
within the nine-month period.

In addition, in Hawaiian Electric’s 1992 test year rate case, Docket No. 6998,

the Commission authorized the interim increase after eight months. (Interim D&O
No. 11559 was filed on March 31, 1992, and Hawaiian Electric’s application was

filed on July 29, 1991.)

Rate Design Changes

Q.

How does the Company propose to implement the rate design changes requested in

the Application?
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The Company requests that the rate design, modifications to the ECAC, PIMs
Adjustment tariff, and rule changes proposed in the Application be implemented
when the Final Increase is implemented, except for the changes in the monthly
allocation factors applicable to target revenue and the basis for the monthly

allocation factors in the Revenue Balancing Account Provision (“RBA”), which the

Company requests be implemented when the Interim Increase is implemented.

Allocation of Revenue Increase

Q.

A.

How is the requested revenue increase being allocated to the various rate schedules?
As discussed by Mr. Young in HELCO T-22 and as shown in HELCO-2203 and
HELCO-2205, the Company proposes to allocate the increase in electric sales
revenue in the same percentage to each rate class’s respective revenues at current
effective rates' in order to have each rate class share in the impact that a rate

increase would have on customers in this challenging economic period.

Implementation of Rate Increase

Q.

A.

How does Hawai‘i Electric Light propose to implement the proposed rate increase?
The Company requests that the Interim Increase implemented prior to the final step
be structured as surcharges for the various classes based on a percentage of the
customer’s base revenue charges (i.e., exclusive of the Energy Cost Adjustment

charge, Purchased Power Adjustment charges, the RBA rate adjustment, and other

¥ For the purposes of revenue allocation, for both scenarios, the estimate of HEP IPP-Owned revenues at

current effective rates is used as a starting point. It is reasonable to use this estimate of revenues at current
effective rates because consideration of approval of the purchase of the HEP facility is still before the
Commission, and it allows for a common reference point in illustrating percentage revenue increases.
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surcharges). Hawai‘i Electric Light proposes to allocate the Final Increase in electric

revenues to each rate class in the same percentage to each rate class’s respective

revenues at current effective rates.

POLICY MATTERS

What subjects will you address in this part of your testimony?
[ will be addressing:

e Hawai‘i Energy Policy, including Hawai‘i Electric Light’s highly successful
efforts to meet and exceed the RPS requirements, the challenges we face in
acquiring additional renewable electrical energy, and the steps we are taking
to address the challenges;

e Regulatory Policy matters, including the Company’s approach to preparing
its revenue requirement, testimonies and exhibits for this rate case;

e Cost Containment, including the steps the Company has taken to moderate
the revenue increase being requested in this rate case; and

o Internal organizational changes that have taken place at the Company since

2013.

ENERGY POLICY

Hawai‘i Energy Policy

Q.

A.

How is Hawai‘i’s energy policy set and implemented?
Hawai‘i’s energy policy is established primarily by state laws and regulations.

Hawai‘i Electric Light’s job, along with Hawaiian Electric and Maui Electric, is to
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implement state energy policy, as well as applicable federal energy policies. The
Commission establishes and administers the regulatory framework within which we
must implement these policies. The Legislature often delegates to the Commission
the task of setting specific policies within the policy parameters established by the
Legislature.
What is the State’s energy policy with respect to renewable energy?
Hawai‘i’s energy policy, as evidenced by the renewable portfolio standard (“RPS™)
goal of 100% renewable energy by December 31, 2045, and other State laws and
initiatives, strongly supports the development and use of Hawai‘i’s indigenous
renewable energy resources to produce electricity, and to reduce Hawai‘i’s current
dependence on imported fuel oil. Act 97 (House Bill 623, 2015 session laws), which
was effective as of July 1, 2015, modified the RPS law and provides that 30% of net
electricity sales come from renewable energy by December 31, 2020, 40% of net
electricity sales come from renewable energy by December 31, 2030, 70% of net
electricity sales from renewable energy by December 31, 2040; and 100% of net
electricity sales from renewable energy by December 31, 2045. In addition, Act 234
(signed into law in July 2007) requires a statewide reduction of greenhouse gas
(“GHG”) emissions by January 1, 2020 to levels at or below the statewide GHG
emission levels in 1990.
What has the Commission stated concerning Hawai‘i’s energy policy?
On April 28, 2014, the Commission issued a series of four orders designed to meet

the challenges associated with renewable energy. The centerpiece of these orders
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was a white paper entitled “Commission's Inclinations on the Future of Hawaii's
Electric Utilities: Aligning the Utility Business Model with Customer Interests and
Public Policy Goals.” The Inclinations set forth the Commission’s perspectives on
the vision, business strategies, and regulatory policy changes required aligning the
Companies’ business model with customers' changing expectations and State energy
policy.
In its Inclinations, the Commission stated:
The Commission views the objectives of lower, more stable electric
bills and expanding customer energy options, while maintaining
reliable energy service in a rapidly changing system operating

environment, as essential principles that are the foundation for the
future strategic business direction of the HECO Companies.

In Order No. 33795 issued on July 15, 2016, in Docket No. 2015-0022
(“Order No. 337957), the Commission reiterated that it:

expects the HECO Companies to continue to aggressively pursue the
State’s renewable energy goals, and to provide reliable and safe,
electric service at affordable rates, while transforming themselves
into customer focused and performance driven utilities.

Role of Hawai‘i Electric Light and the other Hawaiian Electric Companies

Q.

Does Hawai‘i Electric Light and the other Hawaiian Electric Companies support the
State energy policy objectives?

Yes, the Company fully supports the goal of having 100% of the State’s electricity
from renewable sources by December 31, 2045 and the other RPS goals included in
the state’s RPS law. At the same time, as the Commission reiterated in Order

No. 32695 in Docket No. 2015-0022, the Companies face significant challenges in

concurrently meeting the State’s RPS goals, reliably integrating more renewable
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energy sources, reducing reliance on fossil fuel-fired generation while also
maintaining reliability of the grid.

Hawai ‘i stands at the forefront in addressing a vast array of complex and
interrelated issues associated with a clean energy transformation. The Company
needs to address difficult renewable integration challenges at the electric grid and
system levels years in advance of mainland utilities, and needs to break new ground
and deploy new technologies to implement and integrate additional renewable
generation, and energy storage into its systems. Ms. Dangelmaier discusses the
challenges and what the Company is doing to address them in HELCO T-6.

Reducing the Company’s dependence on imported fossil fuel and increasing
the use of renewable energy is critical to the State’s future. Reaching this goal will
require a diverse portfolio of renewable energy resources and strong, upgraded
electric grids.

What are Hawai‘i Electric Light and the other Hawaiian Electric Companies doing to
support the objectives of State energy policy?

In the summer of 2014, consistent with the direction and guidance provided by the
Commission in its Inclinations on the Future of Hawaii’s Electric Utilities, the
Companies set in motion a company-wide transformation effort that is impacting
every area of Hawai‘i Electric Light’s operations and management, with the
objectives of transforming the way the Company does business, and more

importantly, delivering the value and results customers want and deserve.
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The Company began working on plans to address the Commission’s

concerns, observations, and directives. The Hawaiian Electric Companies met

internally, as well as with consultants and other stakeholders, and consistent with the

direction and guidance provided by the Commission formulated a general strategy to

guide their responses to the concerns raised in the Inclinations and other

Commission directives. This strategy included “common objectives,” as well as the

Companies’ overall vision for the future.

1.

2.

The common objectives were:

Affordable costs, reflecting the value provided to, and by, customers. The
Companies will create sustainable value for their customers by providing
cost-effective, stable and transparent costs. They will fairly compensate
customers for the benefits they provide to the grid, while also fairly pricing
the benefits customers derive from the grid.

A clean energy future and energy security. Hawai‘i is uniquely positioned
to embrace the development of local renewable energy resources. The
Companies will reduce the state’s dependence on imported fossil fuels and
increase energy security; shared objectives include achieving a renewable
portfolio that exceeds the minimum standard of 40% by 2030.

Expanded and diversified customer energy options. The Companies serve
all of their customers, those with and without distributed generation (“DG”),
through varying levels of grid services, electric power delivery and value-

added products and service offerings, such as demand response and
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disaggregated grid services (e.g., capacity, ancillary services, back-up
power, etc.).

4. A safe, reliable, and resilient electric system. The Companies will provide a
level of reliability that supports their customers’ quality of life. The
Companies are unwavering in their commitment to safety and reliability;
these principles are the bedrock of any electrical system. Recognizing
Hawai‘1’s remoteness, the Companies must have an electric system resilient
enough to support the communities they serve in extreme circumstances,
such as natural disasters.

5. A healthy Hawai ‘i economy and environment. The Companies will
contribute to the health and diversity of Hawai‘1’s economy and care for the
environment of its island home for the benefit of all stakeholders.

6. Innovation in energy technologies. The Companies will actively pursue
new clean energy technologies in partnership with others to bring energy
solutions to the Companies’ customers and become a leader in the nation’s
electric system transformation.

The Companies’ resulting plans are summarized in their 2015-2020 Strategic
Transformation Plan, as updated in 2016 (“Strategic Transformation Plan™). The
Strategic Transformation Plan sets forth a new mission for the Companies to provide
innovative energy leadership for Hawai‘i. The vision is to empower customers and
communities with affordable, reliable, clean energy. This is further defined by the

Companies’ “2030 Vision™ - a picture of the Companies’ desired future state,
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encompassing the aspirational and long-term outcomes for customers, and which
serves as the guide for the Strategic Transformation Plan. This vision reflects the
Companies’ recognition that they can and must do more than just offer electricity as
a commodity. The electric utility marketplace is rapidly changing and customers
have many options. The Companies are transforming into the service provider of
choice and a trusted energy partner for their customers. As such, the Companies are
focusing on bringing more value to customers through state-of-the-art delivery
systems and cost-effective, clean, reliable, and innovative energy services.

Customers are at the center of the Companies’ Strategic Transformation Plan,

and the Company’s focus is on delivering value, exceeding customer expectations,
and doing the right thing for all of its customers. We will improve the Company’s
customer satisfaction, lower bills, increase renewables, including distributed
generation, and expand customers’ options, by organizing the Companies’
transformation around three primary strategies of:

o  Quality Customer Experience and Innovative Energy Solutions: Exceed
customer expectations, meet changing customer needs and preferences,
ensure fair treatment of all customers and be a front-runner in clean
innovations.

o Modern Grid and Technology Platform: Platform to enable more
renewables, more efficient delivery, greater resiliency, and more customer

options.
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o Cost-effective, Clean Energy Portfolio: Cost-effective, transparent, and less
volatile prices for customers, reduced environmental footprint through

increased renewables, reduced dependence on imported resources and

elimination of potential market inefficiencies.

Hawai‘i Electric Light’s Transformation

Q.

Do you have any initial comments before discussing the Company’s transformation
efforts?

Yes. The Company has a vision for its strategic transformation. Hawai‘i Electric
Light has taken that vision and developed resource plans (that will evolve based on
changes in technology, policy and other factors) to guide the Company’s
transformation. The resource plans give us a roadmap to help the Company’s
transformation.

One thing that must be kept in mind is that the transformation will require a
significant level of investment. A financially healthy utility is a must in order to
support the level of investment involved. In its Inclinations, the Commission
emphasized the need to “leap ahead” of other states in creating a 21% century
generation system, and modern transmission and distribution grids.19 The
Commission also recognized that new investments are needed to modernize the
electricity generation systems to integrate clean energy resources that cost less than

today’s oil-fired generation, and to transform each island’s transmission and

1 Commission’s Inclinations on the Future of Hawaii’s Electric Utilities, Exhibit A to Decision and Order

No. 32052, issued April 28, 2014, in Docket No. 2012-0036 (regarding Integrated Resource Planning),
page 3.
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distribution grids into modern, advanced electrical networks that are capable of
integrating greater quantities of customer-sited distributed energy resources and
expand the array of energy options for customers to manage their energy usage.20 In
addition, the Commission recognized that new investment in transmission and
distribution infrastructure will grow at a faster pace in the future due to grid
modernization and smart meter investments.”'

Ms. Sekimura in HELCO T-21 and Mr. Viola in HELCO T-25 explain that
the Companies must be financially healthy and have ready access to capital in order
to make such investments. In addition, they discuss that one of the keys to the
Companies’ financial health is the timely ability to recover prudently incurred costs,
and mechanisms that facilitate the timely recovery of costs are critical to achieving

the objectives outlined by the Commission in its Inclinations.

Q. Please discuss some of the activities that are involved with the Company’s
transformation.
A. In this section of my testimony I will summarize the activities that are involved with

the Company’s transformation including, resource planning, developing a smart grid,
and providing increased customer service initiatives. A more extensive discussion of
the Company’s efforts is included in the testimonies of Ms. Dangelmaier (HELCO
T-6), Mr. Uchida (HELCO T-7), Mr. Nagata (HELCO T-8), Ms. Epenesa (HELCO

T-9), and Mr. Okamura (HELCO T-18), and in HELCO-112.

* Commission’s Inclinations, pages 6, 13, and 15-16.
21 Commission’s Inclinations, page 21.
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Resource Planning

Power Supply Improvement Plan

Please discuss the Company’s Power Supply Improvement Plan (“PSIP”).
The PSIP is a detailed plan charting a 30-year course leading to 100 percent
renewable energy in the state. The plan lays out near-term actions to lay the
foundation for meeting the 100 percent renewable energy state goal, while
preserving the flexibility needed to adapt to future advances in technology, changes
in policy, and reductions in development costs. While the PSIP shows that 100
percent renewable energy can be achieved, a 30-year plan to get there will change
given the rapid development of new technology, changing policy and costs, and
other factors.

The Company filed its PSIP Update Report in April 2016, which updated the
PSIP it filed in August 2014. The updated PSIP contemplates accomplishment of
100% renewable energy by 2045, and a dramatic increase in the amount of installed
DER, largely in the form of private rooftop solar. The PSIP included a Five-Year
Action Plan that was derived from plans selected through the Decision Matrix and
analyses that considered more than 200 cases under three unique themes: (1)
Accelerate Renewables, (2) Renewables with LNG, and (3) Renewables without
LNG. Pursuant to Order No. 33877, the Companies filed a revised analytical
approach and work plan on September 7, 2016 and plan to file revised PSIPs in

December 2016.
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Q. Do you have any comments on the Companies’ efforts to seek fuel alternatives to
lower fuel costs in existing power plants that was examined as part of the
Companies’ resource planning process?

A. Yes. In Order No. 33877, the Commission indicated that “PSIPs should address the
Commission’s Inclinations on the Future of Hawaii’s Electric Utilities
(‘Commission’s Inclinations”), which summarized several of the commission’s
broader perspectives on aligning the HECO Companies’ business model with
customer needs and the State’s public policy goals.”?* Among other things, the
Commission’s Inclinations stated that the Companies should expeditiously seek fuel
alternatives to lower fuel costs in existing power plants and transparently seek
opportunities to import LNG consistent with Hawaii’s clean energy policy goals.”

On July 19, 2016, the Companies withdrew applications for approval of a
LNG fuel supply agreement and for approvals related to a proposed Kahe combined
cycle project to be fueled primarily with natural gas.** Over the long-term, the
Companies will continue to evaluate fuel alternatives to lower costs for customers,
including consideration of LNG as a cleaner transition fuel towards the State’s 100%
renewable energy goal. However, the five-year near term action plans that will be
developed from the revised PSIPs to be submitted later this year will not include

LNG. The Companies filed a motion for clarification in Docket No. 2014-0183 on

2 1d. at2-3.

B Commission’s Inclinations at 8-9.

24 See Order No. 33877 at 9 (citing In re Hawaiian Elec. Co., Inc., Hawaii Elec. Co.. Inc.. Maui Elec. Co.
Ltd., and NextEra Energy, Inc., Docket No. 2016-1035, Order No. 33824; In re Hawaiian Elec. Co. Inc.,
Docket No. 2016-0136, Order No. 33825; and In re Hawaiian Elec. Co., Inc., Docket No. 2016-0137, Order
No. 33826).




10

11

12

13

14

15

16

17

18

19

20

21

22

HELCO T-1

DOCKET NO. 2015-0170

PAGE 58 OF 104
August 26, 2016 seeking clarification from the Commission that the Companies’
planned approach of removing consideration of LNG in developing their five-year
action plans, but considering LNG as a potential transition fuel for long-term
planning towards the State’s 100% renewable energy goals, is consistent with Order
No. 33877 and the Commission’s Inclinations.
Please discuss the Company’s efforts to renovate and expand the Company’s Waiau
hydroelectric plant that was examined as part of the Companies’ resource planning
process.
On July 29, 2016, the Company filed an application in Docket No. 2016-0192
requesting Commission approval to commit funds in excess of $2,500,000 for the
Waiau Hydro Repowering project (“Project™), in accordance with the provisions of
Paragraph 2.3(g)(2) of the Commission’s General Order No. 7. The Company is
requesting approval to repower one of the Waiau Hydro units and increase its
capacity from 350 kW to 1,500 kW (nameplate), and rehabilitate another unit by
increasing its capacity from 750 kW to 800 kW (nameplate) and other associated
work at the plant. The application explains that the project, along with ongoing
replacement of components, regular condition monitoring and proactive
maintenance, will benefit customers by extending the service life of this
cost-effective renewable generation resource for many years and increasing the
Company’s contribution to the State’s RPS goals. In addition, the Project is
cost-effective when compared to existing renewable energy purchases, and to future

renewable energy sources as identified in the Company’s power supply improvement
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plan. The application also discusses the Company’s permitting efforts for the
project.
Are there planning costs in the 2016 test year for Hawai‘i Electric Light’s PSIP?
Yes. As further discussed by Ms. Dangelmaier in HELCO T-6 and HELCO-610,
planning costs in 2016 include costs related to the interim and updated PSIPs and
expected follow-on work. The normalized 2016 test year estimate is about $1.4
million related to planning costs for the PSIP. Hawai‘i Electric Light has requested
approval to defer all consultant outside services costs associated with the
Companies’ development of the interim and updated PSIP and expected follow-on
work incurred from January 2016 until the closing of the PSIP docket (Docket No.
2014-0183). If the deferred accounting treatment of PSIP consultant outside services
costs 1s not approved in Docket No. 2016-0156, then Hawai‘i Electric Light would
propose to include a normalized estimate of about $1.6 million into revenue

requirements instead of the approximately $1.4 million presently included.”

Integrated Demand Response Portfolio Plan

Please discuss the Hawaiian Electric Companies’ Integrated Demand Response
Portfolio Plan (“IDRPP™).

The Companies submitted their IDRPP in Docket No. 2007-0341 on July 28, 2014
and on March 31, 2015, the Companies submitted an update to that plan (“IDRPP

Update™). In the IDRPP filings, the Companies presented their plans to implement a

# HELCO-610, page 7.
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portfolio of demand response programs that appeals to a wide variety of residential
and commercial customers, reduces the cost of electricity, and enables higher levels
of renewable energy without compromising service reliability. The programs will
provide customers with additional options to both manage their energy costs and
provide valuable services to the grid that will benefit all customers. On November 6,
2015, the Companies submitted a supplemental report to the IDRPP (“IDRPP
Supplemental Report”) regarding the Companies system response requirements, and
on November 20, 2015, the Companies submitted a revised IDRPP Supplemental
Report.

The Companies filed an application on December 30, 2015 in Docket No.
2015-0411 for approval of deferred accounting treatment for Demand Response
Management System (“DRMS”) and to recover the associated costs of the system
through the Renewable Energy Infrastructure Program (“REIP”) Surcharge. The
DRMS project involves the purchase, installation, and configuration of the software
platform that is a prerequisite for the successful implementation of the IDRPP across
all three Companies. Installation of a DRMS will allow the Companies to manage
demand response resources and other DER through a single integrated system. In
particular, the DRMS enables the flow of information between the Companies’
operational systems and residential, commercial, and industrial customer resources,
thereby allowing the Companies to manage and control the dispatch of DR resources
in the portfolio of DR programs (“DR Portfolio™). The DRMS will facilitate the

deployment of the DR Portfolio to fulfill the associated grid services that would
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otherwise be provided by utility-owned generating resources, which in turn will
provide additional grid flexibility to enable renewable energy penetration without
compromising service reliability.

The Companies also filed an interim DR Portfolio Application on
December 30, 2015 in Docket No. 2015-0412. The proposed DR Portfolio presented
objectives to (1) assist in the integration of additional renewable resources into the
grid, (2) provide additional ancillary services, including, but not limited to,
frequency management, regulation dispatchable resources, and contingency reserve;
and, (3) manage distribution system requirements.26 The proposed DR Portfolio
delivers a wide range of grid services, including both capacity and ancillary services.
More broadly, the Companies propose a services-oriented tariff structure that
prescribes the establishment of four grid service tariffs: Fast Frequency Response
(“FFR™), Regulating Reserve (“RR”), Replacement Reserve, and Capacity. On
July 28, 2016 Order No. 33835 was issued that instructed the Companies to move
forward with the development of DR Programs for all islands and to commence
applicable DR Program Implementation before January 1, 2017. On August 29,
2016, the Companies filed an implementation timeline that presents a phased
approach to a full DR portfolio implementation. The Companies have designed an
initial phase of implementation in 2016, in the form of six-month duration

demonstration projects for the delivery of all key grid services.

% See Order No. 32054, Policy Statement and Order Regarding Demand Response Program issued by the
Commission on April 28, 2014 under Docket No. 2007-0341 at 6.
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Distributed Energy Resources

Please discuss the Company’s efforts with respect to DERs.

The Companies are actively involved in the DER proceeding (Docket

No. 2014-0192) that was opened by the Commission to investigate the technical,
economic, and policy issues associated with DER as it pertains to the Hawaiian
Electric Companies and Kauai Island Utility Cooperative. As discussed further in
HELCO-112, the Commission issued Decision and Order No. 33258 (“D&O
33258”) in October 12, 2015 that (1) promoted rapid adoption of the next generation
of solar PV and other distributed energy technologies, (2) encouraged more
competitive pricing of DER systems, (3) lowered overall energy supply costs for all
customers, and (4) helped to manage DER in terms of each island’s limited grid
capacity.

In D&O 33258 the Commission found that “[t]his evolution in DER policies
is essential given the extraordinary levels of distributed renewable energy already
achieved in Hawaii, and the State's commitment to meet a 100% renewable portfolio
standard by 2045.”*" The Commission emphasized that “[t]he challenge facing the
State now is ensuring that DER continues to scale in such a way that it benefits all
customers as each utility advances towards 100% renewable energy.”28 The
Commission also characterized the structure established by D&O 33258 as a

“transitional market structure.”

27 1d. at 2-3.
* 1d. at 4 (emphasis in original).

2 1d
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As aresult of D&O 33258, the Company implemented a Customer Self-
Supply tariff and a Customer Grid Supply tariff to govern customer generators
connected to the utilities’ systems. These tariffs replaced the Net Energy Metering
program which was capped at existing levels. D&O 33258 established a 5 MW
capacity limit for the Customer Grid-Supply Program for Hawai‘i Island. The 5
MW capacity limit of approved systems under the Customer Grid-Supply program
was met for Hawai‘i Island in August 2016.

Under the Customer Self-Supply option, customers still are able to buy
rooftop solar systems that do not export to the grid but still offset part of their
electric bill. The Self Supply program was designed for customers with rooftop PV
systems that may have energy storage, such as batteries. The Self-Supply program
provides for an expedited review and approval of applications in areas with high
levels of PV.

As aresult of the DER docket, the Companies developed a number of new
methodologies to determine the amount of DER that can be safely added to the
Companies’ grids, and plan to test advanced inverter performance so that DER
systems with advanced inverter functions can be used to support the Customer Self
Supply and other DER programs.

On December 11, 2015, the Companies filed their proposed System Hosting
Capacity Methodology. This methodology determined the system-level hosting
capacity for each island and evaluated the amount of displaced energy and potential

for reliability impacts due to oversupply of energy.
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On December 11, 2015, the Companies filed their proposed PV Circuit
Hosting Capacity Analysis, which is a new rooftop PV interconnection methodology
to integrate circuit hosting capacities into the interconnection process. PV Circuit
Hosting Capacity is a way to transparently provide to all parties the amount of
rooftop PV that may be added to all circuits on Hawai‘i Island (as well as the circuits
on the service territories of the other Hawaiian Electric Companies).

On December 15, 2015, the Companies filed their proposed Advanced
Inverter Test Plan, which provided a starting point to assess the advanced inverter
performance of the highest priority functions for Hawai‘i. In general, the testing of
advanced inverter functions will serve to expedite the implementation of the highest
priority advanced inverter functions that do not yet have Underwriters Laboratories
Inc. certification. The Companies’ stated objectives for this work would allow the
interconnection of DER systems with advanced inverter functions to support the new
Self Supply and Grid Supply options, and other DER programs. On June 15, 2016,
by Order No. 33760, the Commission approved the Companies’ Advanced Inverter
Test Plan, with conditions. The Companies were directed to submit the results of the
testing (as supplemented by the requirements of Order No. 33760) within six months

from the date of the Order (or December 15, 2016).

Smart Grid

Please describe the Smart Grid Foundation Project.
Mr. Nagato in HELCO T-8 and HEL.CO-835 discusses how the Smart Grid

Foundation Project will help to implement the initial Smart Grid capabilities as well
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as to serve as the foundation for additional projects that can expand customer options
such as optimizing the integration of distributed energy resources, implementing
demand response, time-of-use rates, and real-time pricing. Smart meters will
provide electricity usage information to help customers better manage their bills, and
enable automated services such as remote meter reads and move-in/move-out
requests.

Customers will also have access to a personalized energy portal, easily
accessible on computers and mobile devices, to give them more control over their
energy use and electric bills. Smart grids will provide system operators and
engineers with data and tools needed to help achieve Hawai‘i’s 100 percent
renewable electricity goal by improving the safe and reliable integration of greater
amounts of renewable energy and providing other benefits such as conservation
voltage reduction.

This project helps to modernize the Company’s electric grid, and lays the
technical foundation to enable us to provide customers with better service, more
options to manage their bills, more renewable energy and other services in the
future. This project is a key building block of an overall smart grid roadmap for the
state.

The Hawaiian Electric Companies filed an application for the Smart Grid
Foundation project (“SGFP””) on March 31, 2016 in Docket No. 2016-0087 that
requested approval to defer and recover capital costs related to building and

implementing a Smart Grid. The Companies proposed recovery of SGFP costs
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through the REIP surcharge mechanism. The REIP surcharge will be used to
recover costs incurred (net operational benefits) during the SGFP’s five-year
implementation, folding the project costs into the appropriate rate base after the
project’s entire implementation is complete. The Smart Grid Application was
suspended in June 2016 and is currently pending before the Commission.*

As discussed by Mr. Okamura in HELCO T-18, the Smart Grid related O&M
expenses (normalized over three years amounting to $43,000) related to building the
case and preparing the SGFP Application are included in the 2016 test year estimate.
These costs were not included with those costs for which the Companies requested
recovery through the REIP Surcharge in the SGFP proceeding.

Hawai‘i Electric Light excluded the SGFP costs in the Smart Grid
Application from its 2016 test year revenue requirement. However, if the
Commission rejects recovery of SGFP costs through the REIP surcharge, the costs
that the Company will incur during the period that rates will be in effect will need to
be normalized into Hawai‘i Electric Light’s 2016 test year revenue requirement. Mr.
Nagato in HELCO T-8 and HELCO-835 also discusses the changes to the estimated
in-service that was provided in the SGFP Application.

Please discuss the Telecommunications Master Plan.
As discussed by Mr. Okamura in HELCO T-18, the Telecommunications Master

Plan (“TMP”) is a long-term, comprehensive telecommunications infrastructure

master plan that identifies the telecommunications infrastructure needed to support

30 See Order No. 33774 in Docket No. 2016-0087, filed on June 27, 2016.
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efficient, secure and reliable business and utility infrastructure operations and
facilitates the effective integration of smart grid technologies and customer
programs. The TMP was released in 2013 and will be refreshed in 2016. One of the
intended outcomes of the TMP is to develop a communications technology roadmap
for the Hawaiian Electric Companies to be in a strong position to meet the business
demands of the future with the telecommunications infrastructure as the enabler. As
a result of the TMP, Hawai‘i Electric Light has embarked on its process to transform
and modernize its telecommunications network by (1) beginning to install packet-
based communications equipment and implementing appropriate cyber security

measures, and (2) expanding service to successfully fulfill external customer

requirements. For 2016, the normalized O&M costs total about $252,000.

Customer Service Initiatives

Before we talk about the Company’s customer service initiatives, please discuss the
changing customer service landscape that the Company faces.

As Ms. Epenesa discusses in HELCO T-9, the landscape for customer service 1s
changing, in lockstep with the challenges and changes the Company as a whole
currently faces. As new programs are implemented that enable customers to
leverage renewable energy - whether through rooftop solar, solar water heating,
electric vehicles - the complexity of the customer service interaction grows along
with those changing needs. What was previously a fairly static relationship is now

evolving into a relationship with many facets.
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Customers want to have choices when it comes to how they conduct business
with the Company. Thus, we must adapt and provide services in the channels that
customers use and prefer. Being accessible and available for customers means
providing options beyond the traditional walking into a payment center or speaking
to a customer service representative over the phone. It means providing service in
the channels customers choose to use, whether at home or on the road, and at any
time of the day (e.g., providing online and phone self-service options), simplified
ways to make payments and the ability to do so at different island locations, and
providing paperless notifications and billing options. Being accessible and available
also means improving technology options and ensuring that appropriate training is
provided to its teams to enable excellent service to Hawai‘i Electric Light’s
customers.
Please discuss the initiatives that the Company has taken to improve customer
service.
As discussed further by Ms. Epenesa in HELCO T-9, the Company has undertaken a
number of initiatives to improve customer service, including:
¢ Implementing a new customer engagement model;
e Developing new products and services and enhancing existing programs to
meet customer needs;
o Community Based Renewable Energy
e Low Income Home Energy Assistance Program

e Special Medical Needs Rate Program
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Please discuss the new customer engagement model initiative.
Ms. Epenesa discusses how the Company is improving customer access, choice and
responsiveness through a variety of means including (1) expanding self-service
options for voice and data transactions through the interactive voice response system
and online services, and (2) expanding and providing additional flexible payment
and billing options for customers. Ms. Epenesa also discusses technology
investments the Company is making to leverage new functionality on essential
customer service tools including (1) WattPlan, (2) Utilities Customer E-Service
Mobility (“UCES™), and (3) Interconnection Improvement Program.
Please discuss the WattPlan.
Hawai‘i Electric Light aims to meet the state’s 100% RPS requirement by 2045. In
doing so, we understand that customers are looking for options to add rooftop solar
to their homes. One of the technology investments that the Company has invested in
to improve customer experience is the WattPlan online tool for PV. WattPlan for
PV is a way for customers to do some research before speaking to a contractor and
understand that there are many factors that go into putting a rooftop system on their
home. This tool gives customers the ability to enter in their electric bill information
to determine energy consumption and calculate a projected annual savings in their
electric bill based on a system size, the number of solar panels added, and amount of
energy produced from the system. In addition, the tool gives customers an idea of

what the cost would be to loan, lease, or pay upfront for a solar system.
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Please discuss the UCES Improvements project.
As discussed further by Ms. Epenesa, in 20135, the Companies completed the
implementation of the UCES Improvements project. The project is designed to
enhance customer utilization of the Companies’ Online Customer Service Center,
and to provide a better customer experience. One of the goals of the 2016 UCES
Improvements project is to enhance customer experience and customer utilization
via a variety of mobile platforms. Metrics show that more than 35% of customer
visits to the Companies’ websites originate from mobile platforms. Customers want
the ability to do business with the Companies from their mobile phone, notepad, or
tablet. As technology continues to advance, the number of mobile visits is expected
to continue to increase.
Please discuss the Interconnection Improvement Program.
Ms. Epenesa discusses in her testimony that the Interconnection Improvement
Program (“IIP”) is being implemented in response to Order No. 32053, filed
April 28, 2014, in Docket No. 2011-0206. The Companies are working to provide
an online automated solution that includes application intake, electronic file
submittal, data entry functionality, workflow management, electronic signatures,
automated email status communication, and integration with the Companies’
databases and enterprise solutions for distributed energy resource customers.

The primary goals of this project are to provide proactive communication

regarding the interconnection status to improve the customer experience, enable

greater data transparency, and establish standardization and improvements across the
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Hawaiian Electric Companies. The 2016 test year estimate for these costs is
$150,000. The project is scheduled for deployment in late January 2017 to allow a
few PV vendors to test the solution, with a public release scheduled for late April
2017.
Please discuss the Companies efforts with respect to community based renewable
energy.
As discussed by Ms. Epenesa in HELCO T-9 community based renewable energy
(“CBRE™) is an option that will provide the benefits of renewable energy to those
customers who either choose not to or do not have access to install renewable energy
on their property. This is an important initial step to provide customers with
expanded options to lower their electric bills while contributing to achieving the 100
percent RPS by 2045. In June 2015, Governor Ige approved Act 100 (Session Laws
of Hawai‘1, 2015), which provided that each electric utility in the state shall file a
proposed community based renewable energy tariff or tariffs with the Commission
by October 1, 2015.

On October 1, 2015, the Hawaiian Electric Companies filed a proposed rule
for a CBRE program in Transmittal No. 15-09 (Docket No. 2015-0389). The CBRE
program is intended to expand choices for customers that currently are unable to
access the benefits of renewable energy resources. This customer segment includes
residential and business renters, occupants of buildings with shaded or improperly
oriented roofs, and other groups that are currently unable to access the benefits of

onsite renewable energy generation. The CBRE Program is designed to promote
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broader participation in renewable energy projects by allowing participants to
receive the direct benefits of renewable energy resources to offset their monthly
energy consumption via a bill credit for that renewable energy on their utility bills,
which should help to reduce their utility bills.

The Hawaiian Electric Companies proposed recovery of CBRE Program
costs through the REIP Surcharge mechanism, and tariffed developer fees, and
participant fees. The estimates for CBRE Program costs remain unchanged from the
amounts reflected in Attachment 4 of the Companies’ November 30, 2015 filing in
Docket No. 2015-0389. However, an adjustment to reflect updated timing of incurred
program costs to commence in 2017 is provided in HELCO-915. This exhibit also
provides an estimated breakdown of the REIP Surcharge cost allocation between the
Companies, which for Hawai‘i Electric Light amounts to $271,000 (HELCO-915, page
2).3! The proceeding on the CBRE Program is in progress. Since the Companies are
proposing recovery of the CBRE Program costs through the REIP Surcharge
mechanism and through tariffed developer and participant fees, Hawai‘i Electric
Light has excluded these CBRE Program costs from its 2016 test year revenue
requirements. However, if the Company’s proposed method of recovery of the
CBRE Program costs and/or the deferral accounting treatment is not approved,
Hawai‘i Electric Light will need to include such costs in its 2016 test year revenue

requirements.

31 The table in this exhibit is identical to the one included in the Companies’ letter filed on November 30,
2015 in Docket No. 2015-0389, page 22.
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Please discuss the Company’s efforts with respect to electrification of transportation.
Two Hawai‘i Electric Light-owned and operated electric vehicle DC fast chargers
were opened on Hawai‘i Island in May 2016. One unit is located in Hilo and the
second unit is located in Kona. These facilities allow drivers to quickly recharge
their vehicles for a per-session fee. One of its objectives is to provide customers

with more services and options, including an electric vehicle program. These DC

fast chargers are one part of the program.

Additional Transformation Efforts

Has the Company made other transformation efforts?

Yes, for example the Company has made changes to individual generating units as
well as the way that units are dispatched in order to increase the amount of
renewable generation on the system. As discussed by Mr. Uchida in HELCO T-7,
the Company has made modifications to its combustion turbines to allow the units to
keep up with rapid system load changes while still maintaining environmental
compliance, increased the operating range of the Hill 5 boiler (going from 8 to 13.5
MW to 4 to 14.2 MW) that allows the unit more flexibility to keep up with rapid
system changes brought on by large amounts of renewables on the system.

In addition, Ms. Dangelmaier in HELCO T-6 discusses how the Company is
an industry leader in the area of renewable energy integration and has performed
several studies and projects facilitating reliable, cost-effective integration of
increasing variable and distributed generation. One example is the Company’s work

with an industry leading supplier of utility wind and solar forecasting to develop
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customized state-of-the art forecasting which we are using daily in unit commitment
decisions. Other examples include: modified under frequency load-shedding
schemes for improved performance, adaptive load shedding set by the energy
management system in real-time to account for the impacts of distributed solar on
available demand, and low-cost SCADA alternatives for monitoring and control of
small solar installations.
That being said, has Hawai‘i Electric Light also had efforts to increase the amount of
affordable renewable generation on its system that ultimately were not successful?
Yes. Not all efforts will be successful. Ms. Dangelmaier in HELCO T-6 and
HELCO-611 discusses that we have proposed to include in revenue requirements the
deferred project costs incurred in connection with the Company’s geothermal request
for proposals (“Geothermal RFP”) to acquire up to SOMW of dispatchable renewable
geothermal firm capacity generation on Hawai ‘i Island.

The Company proposes to include in test year 2016 revenue requirements:
(1) a beginning-of-year (i.e., 12/31/2015) rate base balance of $2,200,000 (including
carrying costs of 3.25%), (2) test year 2016 annualized amortization expense of
$440,000 (i.e., 12 months of amortization expense for test year purposes based on a
5-year amortization period), and (3) unamortized costs of $1,760,000 in the
end-of-year (i.e., 12/31/2016) rate base balance.
After initial indications that geothermal pricing might provide competitive

energy costs relative to fossil generation, a Geothermal RFP was issued in 2013. A

bid refresh was offered that same year. After evaluating the bids in comparison with
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resource evaluations in the Company’s 2014 PSIP, a Best and Final Offer (“BAFO”)
was initiated. The winning bidder was selected in 2015. During PPA negotiations,
Hawai‘i Electric Light was required to ensure that all negotiated terms and
conditions were consistent with the requirements and limitations stated in the
Request for Best and Final Offers, as amended. Therefore, Hawai‘i Electric Light
could not agree to conditions that increased the bidder’s bid price, called for changes
to existing county ordinances, or that would otherwise call into question the integrity
of the RFP process. In December 20135, after extensive negotiations between the
Company and the bidder, the bidder determined that development of the project
would not be economically and financially viable.

Although the Geothermal RFP did not result in a viable project, Hawai‘i
Electric Light in good faith complied with the Framework and with the Geothermal
RFP rules and appropriately conducted the RFP process. The RFP process in fact
resulted in the selection of a final bidder meeting minimum threshold price and
performance requirements.

Another example is the PPA that the Company entered into with Hu Honua
Bioenergy, LL.C (“Hu Honua™). The Commission approved the PPA in December
2013. Plant construction began in 2014 and was supposed to be commercially
operational by January 2016. The Hu Honua facility was not operational by January
2016. The Company worked with Hu Honua for many years on the development of
the project; however, Hu Honua encountered many delays and missed construction

milestones, which raised questions about their ability to complete construction and



10

11

12

13

14

15

16

17

18

19

HELCO T-1

DOCKET NO. 2015-0170

PAGE 76 OF 104
begin commercial operations. The Company explored options that might have been
able to work for them and provide benefit to its customers. However, the proposals
offered by Hu Honua would have led to price increases to Hawai‘i Electric Light’s
customers. As aresult, on March 1, 2016, the Company terminated the Hu Honua

PPA in accordance with the terms and conditions in the PPA. The Consumer

Advocate agreed with the decision to terminate the PPA.*?

REGULATORY POLICY

Approach to Preparing Testimony

Q. How were the rate case estimates prepared?
A. The witnesses who are testifying on the O&M expenses were asked to:

1. begin with Hawai‘i Electric Light’s 2016 Operating Budget, as revised to
update numbers and correct errors, where appropriate;

2. accept certain common assumptions reflected in the budget system;

3. simplify and reduce the number of issues by eliminating items that were
litigated and not included in prior Hawai‘i Electric Light, Hawaiian Electric,
and Maui Electric ratemaking proceedings, to the extent practicable; and

4. also, where appropriate, normalize the adjusted O&M expense budget
amounts for ratemaking purposes; i.e., make adjustments to the adjusted

O&M expense budget amounts to better represent “normal,” ongoing

2 On May 19, 2016, although not a party to the docket, Hu Honua filed a request in Docket No. 2012-0212,
asking the Commission to open an investigation into the termination of the PPA (“Request for Commission
Action”). On May 26, 2016, the Company filed a motion opposing Hu Honua’s Request for Commission
Action. On September 8, 2016, the Commission issued Order No. 33901 dismissing Hu Honua’s Request
for Commission Action.
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Company operations for the period during which the proposed rates will be in

effect.

The non-O&M witnesses were also requested to simplify and reduce the
number of issues, to adjust their 2016 estimates, and to normalize their test year
2016 estimates, where appropriate.

How did the Company estimate its revenue requirements for the 2016 test year?
Generally, the revenue requirements are based on the Company’s March 2016
update of its Sales Forecast, its 2016 O&M Operating Budget, estimated increases in
rate base based on the expected completion dates for capital projects, a rate of return
on average rate base of 8.44%, and normalization adjustments necessary to better
reflect operating conditions during the period when the rates as a result of this case
will be in effect. Normalized test year revenues, expenses, rate base, rate of return,
and results of operations are addressed in the testimonies and exhibits that follow.
When were the revenue requirement inputs established?

The Company completed its inputs to its revenue requirements calculation in early
September 2016.

Did the O&M expense witnesses make adjustments to the 2016 O&M expense
budget to arrive at the test year 2016 O&M expense estimates?

Yes. There are three types of adjustments that were made to determine the 2016 test
year estimates, including (1) budget adjustments, (2) normalization adjustments, and

(3) rate making adjustments.
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What are the reasons for making budget adjustments?
Budget adjustments to the 2016 O&M expense budget are made primarily to (1)
correct errors that were discovered after the estimates were completed, (2) make
adjustments for known or expected significant changes in the test year, which were
not reflected in the final budget at the time it was completed, and (3) reclassify
certain costs from one account to another account or from a capital account to an
O&M account.
What are normalization adjustments?
Normalization adjustments are intended to make the test year results of operation
more representative of a normal, on-going level of operations, or of the operating
conditions that are expected to be in effect during the period that the rates set in this
docket will be in effect. For example, it may be appropriate to amortize an unusual,
non-recurring expense over a period of several years for ratemaking purposes if rates
are not adjusted on an annual basis.
Do you have any comments on normalization adjustments?
Yes. In determining the amount that should be normalized, the cost for the entire
project should be considered, and not only the cost that would be incurred in the test
year. Normalizing costs for the entire project, and not just considering the costs
incurred in the test year, would allow the opportunity to recover all the prudent costs
necessary for the project. It would be consistent with the principles of ratemaking
that the arbitrariness of the 12-month calendar year should not serve to bar a utility

from recovering its prudently incurred costs.
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What are ratemaking adjustments?
Ratemaking adjustments are adjustments made to simplify issues and adjustments
made for rate case purposes.
Please discuss adjustments made to simplify issues.
The Company has excluded from its 2016 test year estimates for certain costs which
were excluded from the Company’s revenue requirements in prior rate cases, in
order to simplify and reduce the number of contested issues in this case.
Simplification adjustments are made to simplify issues and are adjustments made
only for rate case purposes.
With respect to items that were eliminated from the 2016 test year in order to
simplify and reduce the number of issues, does Hawai‘i Electric Light intend to
forgo recovery of the costs of these items in future rate cases?
No. Hawai‘i Electric Light’s position continues to be that these are appropriate costs
of doing business as a regulated utility, and must be recovered through rates if the
Company is to be afforded the full opportunity to eam a fair return. Therefore,
Hawai‘i Electric Light does not waive its right to seek recovery of these costs in
future rate cases.
What are examples of costs that were eliminated from the test year in order to
simplify and reduce the number of issues?
Examples of items for which Hawai‘i Electric Light is not seeking cost recovery in

this proceeding are non-qualified pension expenses, performance incentive
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compensation for employees and executives, HEI executive compensation expenses,
and the expenses related to Executive Life Insurance.
What else has Hawai‘i Electric Light done to simplify its presentation?
Hawai‘i Electric Light has provided all of its Rate Case Reports for O&M expenses
in one place (rather than in separate parts divided among each witness’ exhibits and
workpapers), as HELCO-WP-101. This provides the entire “picture” of Hawai‘i
Electric Light’s 2016 O&M expense budget. In addition, the Rate Case Reports are
presented in five different formats to provide additional detail with which to evaluate
the reasonableness of Hawai‘i Electric Light’s O&M expenses. Included with the
reports are detailed listings of the various codes used in the Rate Case Reports.

The Company also has made a concerted effort to inform the Commission

and the Consumer Advocate of adjustments that should be made for errors that
Hawai‘i Electric Light has discovered in the course of finalizing its Application or
for later information that arose since the finalization of the revenue requirements.
These adjustments are identified in the testimonies, exhibits, and workpapers and
could be considered for inclusion in the test year revenue requirement at the next
available opportunity.
Do you have any other comments on the test year estimates presented in this case?
Yes. The updated financial projections and proposed budget for 2016 incorporates
costs for new or expanded work to transform the electric system to meet customer
needs, implement the State of Hawai‘i’s policy goals, and secure a clean and

affordable energy future, as identified in or resulting from the updated PSIP filed
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April 1, 2016 in Docket No. 2014-0183 to the extent that the costs could be
estimated at the time the budget was prepared. Because the Company updated its
2016 budget while the PSIP update was being prepared for filing with the
Commission, the updated rate case 2016 budget may not yet fully reflect all of the
transformational costs needed to execute the plan.
In this proceeding, has the Company incorporated commitments it has made to the
Consumer Advocate in past rate cases?
Yes. In past proceedings, Hawai‘i Electric Light, Hawaiian Electric and Maui
Electric have made commitments to the Consumer Advocate in order to facilitate
future ratemaking proceedings. The significant ones are to provide in future rate
case direct testimonies:
1. avariance analysis on O&M differences by activity from prior period for
amounts greater than or equal to +/- 10% and $75,000, and
2. a listing of O&M expenses that were prepared using a general inflation
factor.
Has the Company provided these items in this proceeding?
Yes. Each O&M witness provides a variance analysis of the difference between

actual 2015 and budgeted 2016 expenses by activity and code block.

COST CONTAINMENT

Do you have any initial comments before discussing the Company’s cost

containment and efficiency improvement efforts?
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Yes. The Company is well aware of the economic hardship that many of its
customers face. The Company understands that the Commission and the Consumer
Advocate are concerned about its efforts to control costs. In this docket, the
Commission stated in Order No. 33342 (pages 9 to 10) that it wanted the test year
revenue requirements to reflect the Company’s “concerted efforts to operate as
efficiently and cost-effectively as possible, with a focus on maximizing benefits to
its customers while adapting to evolving electric systems and in increased reliance
on renewable energy.” Order No. 33342 (page 14) also ordered that “HELCO shall
demonstrate that it utilized the rate case filing extension period to substantially
reduce its cost structure and base revenue requirements.”

In addition, in the Commission’s November 3, 2010 Interim Decision and

Order in the Company’s 2010 test year rate case in Docket No. 2009-0164 (pages 19
to 20) the Commission stated: “Among other things, the [Clomission is not
persuaded that HELCO has sufficiently considered and implemented aggressive
cost-cutting measures to help reduce its rate increase request.” The Commission
also determined (pages 20 to 21) that “for purposes of final rate relief in this docket,
HELCO may file supplemental testimony regarding the justification for HELCO’s
Test Year wages and salaries” including “description of all significant and
permanent cost reductions HELCO considered and implemented to help reduce its
present rate increase request.” Further, the Commission stated in its Commission’s

Inclinations order (page 2) that “Hawai‘i’s electricity customers continue to endure
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the highest electricity prices in the country, and the high cost of this essential service
imposes substantial burdens on Hawai‘i’s households and businesses.”

As aresult, the Company has implemented cost control and efficiency
measures, and the Company’s 2016 test year estimates reflect significant savings due
to cost containment and efficiency measures. Continuous attention to cost
containment, productivity improvements, efficiency, cost avoidance and other
opportunities translated directly or indirectly to lower costs and ultimately lower
costs to Hawai‘i Electric Light customers. Although these measures in some areas
can be difficult to quantify with accuracy, the Company has identified the estimated
cost impacts, as shown in HELCO-113. The following witnesses provide detailed
information about cost containment, productivity improvements, efficiency
improvements, and cost avoidance measures taken for their respective areas. The
witnesses discuss how the Company has and is taking actions to manage costs, lower

costs, avoid future cost increases, and become more efficient:



HELCO T-1
DOCKET NO. 2015-0170
PAGE 84 OF 104

Department Witness Testimony
Fuels C. Barmnes HELCO T-5
System Operations and Planning L. Dangelmaier | HELCO T-6
Production N. Uchida HELCO T-7
Distribution M. Nagato HELCO T-8
Customer Service N. Epenesa HELCO T-9
Support Services T. Cummins HELCO T-10
Accounting P. Franklin HELCO T-11
Administration R. Lee-Moku | HELCO T-15
Engineering D. Okamura HELCO T-18
Finance T. Sekimura HELCO T-21

In addition, Mr. Faagai in HELCO T-12 and Mr. Tajiri in HELCO T-14
discuss the cost containment measures implemented in the medical insurance
benefits area.

Please describe the context in which Hawai‘i Electric Light strives to control its
costs.

As previously discussed in my testimony, because of the need to serve diverse,
relatively small, often rural communities spread over a large geographic area, the
Company’s costs to serve its customers have been and continue to be an issue that

Hawai‘i Electric Light works every day to manage. Hawai‘i Electric Light has also
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met additional challenges with tropical storms, lava flows and invasive species like
Albizia in recent years. Accordingly, Hawai‘i Electric Light has worked rigorously
to achieve operational efficiencies and implement cost reductions on a continual
basis to reduce rates to customers. These efforts are summarized below and
discussed in detail in the witnesses’ testimonies.

The ability to reduce both investment and expenditures, however, is
constrained by a number of elements. One is that because the Company has already
worked to significantly reduce costs, it has to balance additional cost cutting with not
adversely impacting its core obligations as a regulated utility. Another element is
the fact that the Company must meet its core obligation of providing safe and
reliable service to its customers and compliance with the legal and regulatory
mandates of both the State and the Commission, including achieving the State’s
critical renewable energy goals.

Please discuss the efforts that the Company undertakes to address and overcome
these challenges and contain costs and improve efficiency.

The Company makes significant efforts to achieve operational efficiencies and
productivity improvements across the business. As discussed in my testimony, the
price of electricity is dominated by the costs for fuel and purchased power. In the
first quarter of 2016, the average costs for fuel, purchased power and taxes
accounted for over about 62% of the average price per kilowatt-hour (“kWh™) for

residential customers.
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As a result, witness testimonies illustrate that a number of cost containment

and efficiency efforts focus on reducing fuel and purchased power costs.

The Company’s testimonies show that Hawai‘i Electric Light has achieved

operational efficiencies and productivity improvements through various methods

such as (1) long and short range planning that examines all aspects of the Company

from resource planning and operational practices to employee compensation and

benefits, (2) leveraging consolidated purchasing power opportunities and other

purchasing arrangements, (3) reorganizing internal resources, (4) implementing

technology improvements, (5) repurposing internal resources to meet the changing

way the Company serves its customers, and reexamining work processes across the

departments to help lower costs, and (6) leveraging available grants to reduce the
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cost of research and development projects. Following are some examples of

efficiencies and productivity improvements that are contained and described in more

detail in the witness testimonies.

Operational Savings Resulting from Long and Short Range Planning

Q.

A.

Please discuss the Company’s efforts in this category.
The Company has used long and short range planning to look for cost containment
and efficiency opportunities company-wide. For example, Ms. Dangelmaier in
HELCO T-6 discusses how the System Operations and Planning Department
performs production cost simulations to evaluate the use of available generating
resources to reliably and cost-effectively meet demand. Based on these constant
evaluations, the Company has made changes to the operation of many units on the
system. For example, in anticipation of layup and then retirement of the Shipman
and Puna generating units the Production Department changed its hiring and staffing
practices for these units well before the layup and retirements were encountered.
Mr. Uchida discusses in HELCO T-7 that the Shipman generating units were retired
in December 2015. As a result of the retirement of Shipman generating units 3 and
4, the Company is no longer incurring costs to run the generating units and have not
included any O&M expense to operate the generating units in the 2016 test year
revenue requirements. In the 2010 test year rate case the Company included about
$2.19 million of labor and non-labor O&M expenses to operate these Shipman units.
Mr. Uchida also discusses how in 2016 Hawai‘i Electric Light returned the

Puna steam unit to scheduled operation without rehiring additional staff which
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results in fuel cost savings and reduced labor costs. The unit had been placed in
seasonal cycling and operated when necessary for generation adequacy of supply.
The routine operation of the Puna steam unit results in fuel cost savings, and also
improves reliability by making Puna capacity available for evening peaks and
shortening the start time for unplanned events. Please also refer to Mr. Uchida’s
testimony.

Mr. Uchida also discusses how future plans anticipate the retirement of more
steam units leading to the Production Department to combine maintenance
workforces to gain efficiencies and best use the internal resources.

In addition, Ms. Dangelmaier in HELCO T-6 discusses how we have sought
to lower costs through negotiations with independent power producers. For instance,
with the expansion of the Puna Geothermal capacity, a change was made to the prior
contract terms, delinking a portion of its production from the price of fossil fuel.

Another area where planning has helped to contain costs is employee
benefits. Mr. Faagai in HELCO T-12 and Mr. Tajiri in HELCO T-14 discuss the
steps taken to control medical insurance costs. Mr. Tajiri explains how the Hawaiian
Electric Companies were able to renegotiate an existing contract with HMSA that
resulted in lower medical insurance premium costs for new employees.
HELCO-WP-1206 provides the estimated premium cost savings between the
original and renegotiated contracts, plus early termination fees. This lower medical

premium cost resulted in a net savings of approximately $285,500 in 2016.
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Mr. Faagai discusses that the current collective bargaining agreement
(“CBA”) included a change to employee cost sharing for medical, drug, vision and
dental. Changing from a fixed employee contribution for 2014 under the previous
CBA-Benefits Agreement to the new employee percentage cost share arrangement
will ensure Hawai'1 Electric Light and employees share proportionately in any future
premium adjustments. The employee cost share for medical, drug, dental and vision
premium costs increases each year by 1% starting in 2015. So for 2015 the
employee cost share percentage increased to 17%, 2016 will increase to 18%, 2017
will be 19% and 2018 will be 20%. The estimated 2016 cost savings is
approximately $83,000.
Mr. Faagai also discusses the steps taken to control pension benefits costs.

Mr. Faagai discusses the Company’s transition to a defined benefit program in
conjunction with implementing a match on employee deferrals to the defined benefit
plan, for employees hired on or after May 1, 2011. As of January 1, 2016, the
Company has operated with the new design in place for 56 months. During this
time, the workforce has grown through expansion and some older workers have
retired and been replaced by younger workers. The value of the defined benefit
accrual for 2016 is about $258,000 lower due to the change in defined benefit
formula; offsetting this amount assuming 3% defined contribution provided to

employees hired after April 30, 2011 nets to a savings of about $111,000.
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Leveraging Purchasing Power and Other Purchasing Arrangements

Ms. Dangelmaier discusses in HELCO T-6 how Hawai‘i Electric Light and
Maui Electric utilize the same SCADA/EMS platform, and leverage shared activities
for cost savings such as reduced travel expenses for vendor support, sharing
customer applications, coordinating classroom instruction attendance to reduce
training costs, and reduced costs for the annual service agreement. As a result of
combining these efforts, the vendor gave a $126,000 discount for SCADA/EMS
development and maintenance activities which lowered test year estimates.

Mr. Nagato discusses in HELCO T-8 how the wood pole Test and Treat
program was negotiated for the three Hawaiian Electric Companies on a
consolidated basis. A contract was negotiated with the supplier, Osmose Utilities
Services, Inc., as part of the Hawaiian Electric Companies’ efforts to renegotiate
large service contracts. Based on these efforts, prices for the test and treat services
for the period 2011 through 2014 were frozen at the 2010 price. Additionally, the
price for work for restorations was reduced by 2% for 2011 and prices for 2012
through 2014 were based on the consumer price index for any increases. An
amendment to the contract extended the agreement through the end of 2017. The
end result is that the Companies capitalized on the economies of scale which helped
reduce the per pole cost for the program.

Ms. Barnes discusses in HELCO T-5 how in February 2016 Hawaiian
Electric’s Fuels Department negotiated a new inter-island fuel supply contract and

Terminalling Agreement with Chevron. The contract is currently before the
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Commission for approval and if approved will result in decreased fuel supply costs
as presented in Docket No. 2016-0054 that will be directly passed on to Hawai’i
Electric Light’s customers via the Energy Cost Adjustment Clause (“ECAC™).

Mr. Nagato also discusses in HELCO T-8 a change in a purchasing method
that results in decreased inventory levels for underground cable. Currently, the
Company utilizes consignment arrangements for underground cable which allows
the Company immediate access to the material and deferral of payment until usage
of the product or a specified period has elapsed. Previously, material ownership was
transferred to the utility when the property was received and the property becomes
part of the Company’s assets. By contrast, the property transferred in a consignment
agreement is still owned by the manufacturer, even though it is in the possession of
the utility. The consignor bears the cost of delivering the product and the risk of any
loss or damage occurring during that transport. The utility is entitled to withdraw
items from the consignment stock based on need. The consignment agreement
allows for immediate access to the material, deferral of payment until usage of the
product or a specified time period has elapsed, and also provides an emergency
safety stock. This arrangement results in about a $450,000 decrease in inventory

levels. Please refer to HELCO-804.

Reorganizing and More Efficiently Managing Internal Resources

Please discuss the Company’s efforts to reorganize internal resources.
There are two primary complementary strategies involved. The shared service

model is intended to help us better serve its customers, improve efficiencies, and
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eventually reduce costs. The other strategy is the One Company Initiative which is
designed to put customers first by working together as one company.
Please discuss the Company’s shared services model.
In an effort to continually evolve to meet the current and future needs of its
customers and to transform the Company to become a trusted energy partner, a
number of departments at Hawai‘i Electric Light (and the other Hawaiian Electric
Companies) went through a restructuring and reorganization. The shared service
model allows each functional area to concentrate on its specific functional activities
while also focusing on shared goals. Shared Services standardizes processes across
the Companies among similar functions, reduces redundancies, and provides
specialized support resulting in increased service quality through the delivery of
consistent services that leverage technical expertise. The new organizational
structure is creating opportunities within each functional area for the Companies to
approach business processes more consistently, adjust policies to become more
standardized, and drive performance of each functional area to a higher level.
Please briefly discuss how this has been implemented at Hawai‘i Electric Light.
I previously mentioned that a number of the Company’s departments have been
reorganized under the shared services model. One such reorganization was done for
the Customer Service Department. As discussed by Ms. Epenesa in HELCO T-9,
the Customer Service Department reorganization in 2015 resulted in increased
efficiencies, including the ability now to share resources across three islands, and the

elimination of some positions. As an example, in prior years, Hawai‘i Electric Light



10

11

12

13

14

15

16

17

18

19

20

21

HELCO T-1

DOCKET NO. 2015-0170

PAGE 93 OF 104
and Maui Electric employed a Customer Relations Supervisor for their respective
companies to lead and support their respective customer care teams. With the
reorganization, and through Customer Service’s work to streamline processes, plan
for virtualization, and develop efficiencies, a decision was made to employ just one
supervisor to oversee both Hawai‘i Island and Maui’s contact center teams. In
addition, Ms. Epenesa discusses in HELCO T-9 how some positions were eliminated
due to changes in work demands and implementation of different projects (e.g., Mail
Clerk position in Hilo, Billing Clerk, Cashier position in Waimea, and a temporary
cashier position in Kona.) The elimination of these positions resulted in savings in
the test year of over $170,000. In some instances related costs are allocated back to
Hawai‘i Electric Light, but these costs represent an amount less than the cost of
filling eliminated positions.

As discussed by Mr. Cummins in HELCO T-10, the shared services model is

also being implemented in the Information Technologies area. The 2015
centralization of IT services has resulted in a consolidated IT incident and service
request process, a going-forward standardized I'T hardware procurement and
configuration, centralized deployment of software updates (previously performed
manually), and a centralized document collaboration platform. The resulting
efficiencies have reduced one headcount in the local IT service delivery group at
Hawai‘i Electric Light shared support, which results in an estimated savings of

approximately $75,000 in the test year.
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Please discuss the One Company Initiative.
The One Company Initiative is focused on aligning functions so that best practices
and processes can be implemented on a standardized basis across the three Hawaiian
Electric Companies, while still maintaining and preserving certain island specific
processes for the benefit of the Companies’ customers. An example of this strategy
is the reorganization that occurred in late 2015 that separated Hawai‘i Electric
Light’s System Planning and System Operations functions from Production
Operations.
What drove the creation of the System Operations and Planning Department?
Ms. Dangelmaier explains in HELCO T-6 that the reorganization helped to align the
System Operations functions of Hawai‘i Electric Light, Hawaiian Electric, and Maui
Electric to leverage synergies and achieve consistent operational principles across
the three Companies. In addition, creating a System Operations and Planning
Department, separate from the Production Department, allowed for greater focus on
certain key transformation and performance initiatives, including achieving the
100% RPS requirement, meeting reliability objectives, managing customer costs,
integrating new resources such as demand response, storage, and distributed
resources into the power system operation, and integrating smart-grid functions into
the control room.
Did headcount increase as a result of the reorganization?
No. The new department was created through reorganization and did not result in

any newly created positions.
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Please discuss the Company’s efforts to more efficiently manage internal resources.
Mr. Nagato discusses in HELCO-804 how the Distribution Department was able to
reduce the pole installation cost by more efficiently managing the crews assigned to
the jobs. Mr. Nagato discusses how the entire pole installation process was reviewed
in its entirety, all the way from budgeting, designing, procuring materials, to
constructing and installing poles. During this process the Company looked for
opportunities for cost savings and productivity gains. During this analysis in 2013,
the average per unit cost of a transmission pole replacement project was reduced by
21%, distribution pole unit costs were reduced by 21%, and secondary/guy pole unit
costs were reduced by 14%. The projected overall (capital and O&M) cost savings
when compared to the baseline unit cost (i.e., 2012 actual pole unit cost) for the

amount of poles replaced was approximately $2.25 million.

Technology Improvements

Q.

Please discuss the Company’s efforts to use technology to achieve operational
efficiencies and productivity improvements.

On a Company-wide basis we have used technology to help improve service, reduce
cost, and improve processes. Mr. Uchida in HELCO T-7 discusses how the
Production Department has evolved from reactive (corrective) maintenance to
proactive (planned) maintenance by utilizing techniques and tools of predictive
maintenance by utilizing various technologies to determine when to do maintenance
on pieces of equipment. Similar to the tests a doctor does on a patient to analyze

condition and ailments, the Production Department has moved in that direction by
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utilizing periodic tests such as oil analysis, routine vibration monitoring and
analysis, eddy current test, air gap flux monitoring, thermal scans and analysis, and
partial arc discharge monitoring to determine when to do maintenance. Mr. Uchida
discusses how we started a program to improve the life of the combustion turbine
component beyond the expected 12,500 hour life that Original Equipment
Manufacturer General Electric was willing to guarantee. Although the program is
not finished, early results show that the period between hot section overhauls for the
combustion turbines have been doubled. Extending the life from (less than) 12,500
hours to 25,000 hours (or more) for a $1 million hot section for each combustion
turbine means a savings of approximately $500,000 every 12,500 hours.

Mr. Nagato in HELCO-804 discusses how the Company uses Unmanned
Aerial Vehicles (“UAV™) to provide high resolution video and pictures of facilities
and vegetation and to allow one man to inspect areas that are difficult to gain access
as well as to inspect areas that would previously require a helicopter to inspect.
During emergencies this option allows for quick response in the areas that would
have required an additional helicopter rental.

Mr. Nagato in HELCO-804 also discusses the use of Carina Collars which
are devices that were strategically placed in order to provide real time notification of
outages on circuits that do not have Supervisory Control and Data Acquisition
(“SCADA”). This use of technology offers a more efficient and cheaper solution to

providing outage notification for smaller circuits that do not have the capability as
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well as providing the trouble inspectors with information to help restore power
quicker.

Ms. Epenesa discusses in HELCO T-9 how we have streamlined the
customer service experience through the use of the Interactive Voice Response
(“IVR”) system which has resulted in an estimated savings of $91,000 for the test
year (or an aggregate amount of $318,000 since the IVR was implemented in
October 2014). The IVR system provides customers with more information and
self-service options and allows the Customer Service Representative more time to
address the more complex issues. The use of the technology helped to reduce the
caller volume which in turn allowed the supervisors to analyze workloads and with
the addition of the virtualization phase one project and capitalize on the resources on
all islands to managing the call volumes. Ms. Epenesa also discusses how we use
EBill technology to provide paperless billing for the customer which reduces the
mailing, sorting and bill printing costs.

Mr. Cummins in HELCO T-10 discusses the conversion to LED lighting and
automatic air conditioning controls to improve energy efficiencies and reduce cost,
as well as electrification of vehicles to reduce the dependence on fossil fuels.
Currently, over 45% of the Company’s fleet utilizes alternate fuels. Mr. Cummins
also discusses how the Company uses GPS equipment to more efficiently conduct
surveys which helps to reduce the time and cost of projects. For example, a survey
crew estimated that using the new GPS saved roughly 60 crew-days on a pole line

project, allowing the crew to work on other requests. This example results in a
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savings of over $56,000. This added functionality and productivity allowed Support
Services to eliminate a vacant budgeted Survey Division position and to create a

much-needed Facilities Coordinator position to manage the maintenance and

custodial backlogs.

Repurpose Internal Resources

Q.

A.

Please describe the Company’s efforts to repurpose internal resources.

Mr. Okamura discusses in HELCO T-18 how the Company was able to repurpose
five existing employees starting in 2012 to support the large demand of DER
application processing, technical review, and reporting requirements. As a result we
were able to avoid hiring five new employees, which saved about $750,000
annually.

Mr. Uchida discusses in HELCO T-7 how the Production Department was
able to consolidate the Steam & Hydro (“S&H”) maintenance division and
Combustion Turbine & Diesel maintenance division into one maintenance division
to allow for the change in respective work requirements that is occurring and
expected to increase due to the retirements of steam units and the planned continued
use of combustion turbines and diesels. This consolidation creates more flexibility
in work scheduling, enabling supervisors to use more internal labor, which reduces
the need for contract services that was required in the past. For example, a benefit of
the consolidation is that S&H crews were utilized in the 2015 Keahole turbine
inspection, which displaced contractor crews and resulted in an approximate savings

of $350,000. Prior to the consolidation, job descriptions and work rules would have
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prevented the utilization of S&H crews for the Keahole turbine inspection. The

consolidation started in mid-2015 and is in place for the 2016 test year.

Leveraging Available Grants

Q.

A.

Please discuss the Company’s efforts to leverage available grants.

Ms. Dangelmaier discusses in HELCO T-6 how the Company was able to obtain
grant funds that provided opportunities for Hawai‘i Electric Light to participate in
research and development projects that benefit its customers without having its
customers pay for the entire project costs. These projects included battery projects,
wind and solar forecasting tool projects, Phasor Monitoring Unit Projects, and
TREX data collection system. As shown in HELCO-618, the Hawaiian Electric
Companies have been able to undertake projects valued at over $26 million to date,
with over $17 million reimbursed through federal, state and industry cost sharing.
The Companies have been proactively developing new tools and capabilities in
partnership with collaborative industry partners and proactively managing costs by
leveraging grant opportunities. Without these grants, important projects would
otherwise have been out of reach for a utility of Hawai‘i Electric Light’s size.
Hawai‘i Electric Light’s unique position as a leader in distributed and variable
renewable energy integration creates an operational environment attractive for field

testing new resources and products.
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INTERNAL ORGANIZATIONAL CHANGES

Were there any organizational changes made since the 2013 rate case?

Yes, since 2013 numerous changes affecting nearly every department at the
Company were made. In 2013, the Energy Services Department was eliminated and
employees were transferred to Customer Service, Engineering and Administration
Departments. A Community & Media relations Division was established in the
Administration Department at that time. Also in 2013, the Operating Group was
disbanded when the General Manager left the Company and the remaining employee
was transferred to the Engineering Department. The shared services model for
Human Resources was implemented in the Administration Department and two
positions in the Company were eliminated. The Safety Division was also transferred
from the Administration Department to the Support Services Department. In 2014,
the Rate Case Division in the President’s office was eliminated when the Rate Case
manager retired and Corporate Accounting and Plant Accounting Divisions were
transferred to Hawaiian Electric as part of a finance reorganization between Hawai‘i
Electric Light, Hawaiian Electric and Maui Electric. Also in 2014, the Government
and Community Relations Division was created in the Administration Department.
In 20135, the Customer Service Department was consolidated and transferred to
Hawaiian Electric, the Production Department’s Combustion Turbine and Diesel and
Steam and Hydro Maintenance Divisions were consolidated and the Information
Services Division in the Support Services Department was transferred to Hawaiian

Electric. In 2016, the Systems Operations and Planning Department was established
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and the Power Plant operations function was retained by the existing Production
Department. In 2016, the Waimea walk-in payment office was also closed and one
employee was transferred to Kona as a result.

These organization changes are described in further detail by Ms. Lee-Moku
in HELCO T-15 and HELCO-1521, Ms. Dangelmaier in HELCO T-6, Mr. Uchida in
HELCO T-7, Ms. Epenesa in HELCO T-9, Mr. Cummins in HELCO T-10,

Mr. Franklin in HELCO T-11, and Mr. Okamura in HELCO T-18.

Why were these organization changes made?

In general the changes were made to lower costs, align the Hawaiian Electric
Companies’ processes and procedures for better consistency and compliance and to
meet the changing needs of the business.

In the description of organizational changes above there are instances where entire
divisions at Hawai‘i Electric Light are transferred to Hawaiian Electric. How was
this accomplished?

In most instances where Hawai‘i Electric Light divisions were transferred to
Hawaiian Electric the employees physically remained and worked at their previous
locations. The employees” employment statuses were changed so that they became
Hawaiian Electric employees. Their supervision and reporting relationships were
changed so that their supervision or management direction now comes from
Hawaiian Electric. Policies, processes, procedure and much of the day-to-day
decision making for those areas now come directly from Hawaiian Electric. There is

still involvement from Hawai‘i Island leadership and peers for these transferred
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areas related to logistics and support and Hawai‘i Electric Light management is still
involved in decision making.

For example, when the Information Technology Division in the Support
Services Department was transferred to Hawaiian Electric, all 10 employees at the
time remained employed and remained physically on Hawai‘i Island at their
previous locations. The Manager of the Support Services Department still provides
the logistical support for the division with facilities and office space, and provides
support for the Company’s safety and culture initiatives and leadership in times of
emergency or special situations. The Company’s leadership is involved in decision
making through committees like the Information Technology Governance Group and
IT Executive Steering Committee.

How are costs for these transferred employees accounted for?

With the employees being Hawaiian Electric employees the costs for their labor and
services are billed to the Company through intercompany billings. This arrangement
is not new and has been used prior in many areas like Information Technologies,
Legal, Regulatory, Generation Planning and Transmission Planning. Details on
labor costs and intercompany billings for the new organization structure is contained
in Ms. Epenesa’s HELCO T-9 testimony, Mr. Cummin’s HELCO T-10 testimony
and Mr. Franklin’s HELCO T-11 testimony.

Does the One Company initiative affect the reorganizations?

As described earlier in my testimony, part of the driver behind the reorganizations

that have recently taken place is to align the Hawaiian Electric Companies’



10

11

12

13

14

15

16

17

18

19

20

21

22

HELCO T-1

DOCKET NO. 2015-0170

PAGE 103 OF 104
processes and procedures for better consistency and compliance and to meet the
changing needs of the business. There is also a benefit of consistent quality
treatment of its customers. This One Company philosophy to establish better
alignment between the Hawaiian Electric Companies has already been used to move
forward with the recent reorganizations including Customer Service, and System
Operations. The One Company initiative is to now plan and implement
reorganizations in the large operational areas of System Operations, Power Supply
and Energy Delivery across all three Hawaiian Electric Companies. The initiative
began organizing in early 2015 and a team of employees from Hawaiian Electric,
Hawai‘i Electric Light and Maui Electric was formed to evaluate the existing
structures and functions and to make recommendations to the Companies’ executives
on organization alignment between the Companies’ major operating areas.

In late 2015, the One Company initiative was temporarily paused for a
number of reasons, including numerous other priorities and projects competing for
resources, such as change of control activities with NextEra Energy, Power Supply
Improvement Plans, LNG application and Kahe Repowering occurring
simultaneously. It was also an opportunity to review lessons learned from One
Company reorganizations to date before moving forward again with more complex
implementations. Because the System Operations alignment was relatively
straightforward and simpler to implement, it was approved for execution in the
beginning of 2016. More details for the System Operations reorganization is

provided in HELCO T-6 by Ms. Lisa Dangelmaier.
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In the remainder of 2016 an evaluation of the work done to date on the One

Company initiative will be completed and a determination on timing and scope of

any further reorganizations for the large operation areas will be made.

CONCLUSION

Do you have any concluding remarks?

Yes. The Commission should approve Hawai‘i Electric Light’s requested revenue
increase of $19,291,000 or 6.5% over revenues at current effective rates (or
$39,054,000 over revenues at present rates) to achieve a revenue requirement of
$314,791,000 if the HEP Application is not approved, or a revenue increase of
$34,748,000 or 12.5% over revenues at current effective rates (or $54,493,000 over
revenues at present rates) to achieve a revenue requirement of $312,413,000 if the
HEP Application is approved. The need for rate relief is supported by the
testimonies and exhibits of 26 witnesses who have submitted a total of 27 written
testimonies with supporting exhibits and workpapers that detail and support the
reasons and need for rate relief.

Does this conclude your testimony?

Yes, it does.
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BEFORE THE PUBLIC UTILITIES COMMISSION

OF THE STATE OF HAWAI‘]

In the Matter of the Application of )
)
HAWAI‘I ELECTRIC LIGHT COMPANY, INC. ) DOCKET NO. 2015-0170
)
For Approval of Rate Increases and )
Revised Rate Schedules and Rules )
)
APPLICATION

TO THE HONORABLE PUBLIC UTILITIES COMMISSION
OF THE STATE OF HAWAI‘L:

By this Application, HAWAI‘I ELECTRIC LIGHT COMPANY, INC. (“Applicant,”
“Hawai‘1 Electric Light” or “Company”) respectfully seeks approval of a general rate increase
and certain revised rate schedules and rules. Hawai‘i Electric Light’s base rates were last
adjusted following its 2010 test year rate case.! The revenue requested here is a 6.5% increase
over revenues at current effective rates.

The 2016 test year estimates reflect significant savings due to cost containment,
efficiency measures and productivity improvements achieved through various means, such as (1)
leveraging consolidated purchasing opportunities, (2) implementing technology improvements,
(3) reorganizing and repurposing internal resources to meet the changing way the Company
serves its customers, help lower costs and support energy related public policy, (4) leveraging
available grants to reduce the cost of clean energy research and development, and (5) containing

employee benefit costs. In addition, if approved, the Company’s acquisition of the Hamakua

! Hawai‘i Electric Light is required to file a rate case every three years. Hawai‘i Electric Light’s 2013 test year rate
case was withdrawn pursuant to an approved settlement, which did not include any base rate increase.
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Energy Partners, L.P. (“HEP”) power facility (“HEP Facility”) will be financially advantageous
to the Company’s customers. Notwithstanding these savings efforts, additional vegetation
management work (trimming trees around electrical lines to avoid customer outages) and
pension and depreciation expenses are major components driving increased revenue
requirements.

As 1s well known, Hawaii’s energy environment is rapidly evolving and undergoing
unprecedented change. Last year, Hawai‘i implemented one of the most progressive energy
policies in the nation by enacting a 100% Renewable Portfolio Standard (“RPS”) goal by 2045.
Technology is advancing faster and faster, presenting both challenges and opportunities.
Customer energy choices and expectations are growing. At the same time, some things have not
changed. The Company’s obligation to serve all customers on its grid is unaltered. Customers
continue to expect and deserve safe, reliable, resilient and affordable service. As the
Commission recognized in Order No. 32695 in Docket No. 2015-0022, the Hawaiian Electric
Companies face significant challenges in concurrently meeting the State’s RPS goals, reliably
integrating more renewable energy sources, reducing reliance on fossil fuel-fired generation
while also maintaining the reliability of the grid.

Hawai‘i Electric Light is confident it can meet these challenges. The Company has
become a national leader in clean energy integration. It has increased its use of renewables from
34.6% RPS in 2010 to 48.7% RPS in 2015, using wind, hydroelectricity, solar and geothermal
resources to generate electricity. Part of the proposed rate adjustment sought here will help pay
for continued improvements to the power grid to help integrate even more clean energy resources

while improving reliability.



HELCO-101
DOCKET NO. 2015-0170
Page 4 of 32

Hawai‘i Electric Light is also continuing to transform itself to become even more

customer-focused and innovative. Among its other accomplishments, it has:

e Improved service through new technology and increased staffing and training;

e Replaced and upgraded transmission lines in West Hawai‘i, increasing grid capacity and
system reliability;

e Enhanced inspections and replacement of underground distribution lines to prevent
outages;

e Retired the Shipman Power Plant generating units, using renewable energy and more
efficient generators to create electricity;

e Replaced and upgraded more than 4,500 utility poles to increase reliability and resilience;
and
e Contributed thousands of volunteer hours to community service projects.

As part of this case, Hawai‘i Electric Light is also taking steps towards innovative
ratemaking by proposing implementation of performance based regulation (“PBR”) mechanisms
to measure and link certain revenues to its performance in areas of customer service, reliability
and communication relating to the rooftop solar interconnection process.’

However, in order to continue to meet the challenges ahead, Hawai‘i Electric Light must
remain financially sound and stable. Significant investments are required to moderize and
maintain its system, meet State energy goals and provide customer value. Investors also have
choices and expect a fair and reasonable return consistent with the risk of their investment.
Hawai‘i Electric Light has not earned its authorized rate of return since 2011, a period of five
years. In between rate cases, the Company has made substantial expenditures to serve our
customers that were not and will never be recovered in rates. For example, the Company spent
tens of millions of dollars on increased tree trimming and removal since Tropical Storm Iselle

(which, among other things, greatly reduced the impact of Tropical Storm Darby in July 2016

? Hawaiian Electric Company, Inc. (“Hawaiian Electric™), Maui Electric Company, Limited (“Maui Electric”) and
Hawai‘i Electric Light, collectively, the “Hawaiian Electric Companies,” believe that PBR should be further
considered in additional dockets as well.
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and Tropical Storm Madeline in August 2016), and on supporting initiatives to improve customer
service and administer new programs to increase customer options. The relief requested in this
rate case is one of the important means to sustain the Company financially.’

I

In this rate case, Hawai‘i Electric Light presents its revenue requirement for cases in
which the HEP Facility is (a) still owned and operated by HEP as an independent power
producer (“IPP”) facility, and (b) the HEP Facility is alternatively owned and operated by
Hawai‘i Electric Light, as proposed in its pending application to acquire the HEP Facility in
Docket No. 2016-0033 (“HEP Application™).

Revenue Requirement with the HEP Facility IPP Owned and Operated

For the case in which the HEP continues to own and operate the HEP Facility
(“IPP-Owned”), Hawai‘i Electric Light requests approval to revise its rates based on a revenue
requirement of $314,791,000 for a normalized 2016 test year. The requested revenue
requirement is based on fuel oil prices in 2016 and an 8.44% rate of return (which incorporates a
return on common equity (“ROE”) of 10.60%) on Hawai‘i Electric Light’s average rate base.
The Company’s 2016 test year revenue requirement is $41,916,000 lower than the final revenue
requirement of $356,707,000 approved in the Company’s 2010 test year rate case,’ due primarily

to decreases in fuel prices reflected in lower fuel and purchased power expenses.

3 Existing recovery and adjusting mechanisms outside rate cases, such as — but not limited to — the decoupling
mechanism, also remain vitally important.

* Order No. 30301, Approving Revised Schedules and Tariff Sheets, issued on April 4, 2012, in Docket
No. 2009-0164, approved the revised results of operations filed by Hawai‘i Electric Light on February 21, 2012
and set the effective date of the tariffs implementing the 2010 test year final rates authorized by the Commission.
Exhibit 1A, page 1 of Hawai‘i Electric Light’s Revised Schedules Resulting from Decision and Order No. 30108,
filed on February 21, 2012, in Docket No. 2009-0164, presents the final revenue requirement of $356,707,000
over revenues at test year 2006 final rates authorized by the Commission in Hawai‘i Electric Light’s 2010 test
year rate case.
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Revenues in the 2016 test year have decreased by an even greater amount due to
reductions in Energy Cost Adjustment Clause (“ECAC”) revenues associated with the decline in
fuel prices. Customers are benefiting from the reductions in fuel prices today through these
lower ECAC charges. Also, revenues have decreased as a result of a decline in electric sales due
to the impacts of energy efficiency and conservation, and customer migration to distributed
energy resources (“DER”) since the 2010 test year.

Differences between revenues approved for recovery and recorded revenues are recorded
in the Company’s revenue balancing account (“RBA™) (i.e., target revenues established by the
approved revenue requirements in the 2010 test year rate case” compared to recorded adjusted
revenues, as provided for in the RBA Provision). For the 2016 test year, the Company has
calculated the amount of revenues that would flow into the RBA primarily due to lower sales to
be $11,229,000. In addition, the RAM incorporates certain capital investments and Operations
and Maintenance (“O&M™) expense increases since the last rate case and includes the associated
revenue requirement in the RBA Rate Adjustment (subject to a RAM cap), as reflected in the
Company’s annual decoupling tariff transmittal approved for the 2016 RAM period.® Customers
already pay for the RAM Revenue Adjustment of $8,534,000 for the 2016 RAM period that the
Commission approved in Order No. 33724 for Transmittal Nos. 16-01, 16-02 and 16-03

(consolidated) and is currently in effect today.

* Target revenues are also updated for revenues approved in the Rate Adjustment Mechanism (“RAM”) and
reduced by any earnings sharing mechanism and other credits, as specified in the Company’s tariffs.

® The Commission approved the decoupling mechanism in its Final Decision and Order issued on August 31, 2010,
in Docket No. 2008-0274 (“Decoupling Final D&O”). In accordance with the Final Decision and Order, the
Hawaiian Electric Companies files an annual decoupling tariff transmittal for approval of an RBA Rate
Adjustment, which recovers both the balance in the RBA and the RAM revenue adjustment. On May 24, 2016,
the Commission issued Order No. 33724, Consolidating Proceedings, Providing Clarifications, and Approving
Tariff Transmittals as Amended, approving Hawai‘i Electric Light’s RBA Rate Adjustment filed in Transmittal
16-02 on March 31, 2016 (as amended on May 19, 2016), to be effective on June 1, 2016.
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The Company has adjusted out the effects of the RBA and the RAM in its calculation of
the revenue increase for the 2016 test year. This increase would represent the proposed recovery
of cost increases for the test year that customers are not already paying for and exclude revenue
increases that result from a reduction in electric sales but not cost increases. Based on a revenue
requirement of $314,791,000 for a normalized 2016 test year, the Company’s proposed increase
is $19,291,000 (6.5%) over revenues at current effective rates.” See HELCO-2701.

As the Company explains in its direct testimonies, certain test year costs have increased
to improve the level of electrical service to customers, maintain service reliability (namely,
increases in vegetation management to manage service interruptions and to make the system less
susceptible to damage during tropical storms and hurricanes), and to support renewable
integration and the interconnection of distributed energy resources. The Company has mitigated
these increases through measures to control its costs, as Mr. Ignacio (HELCO T-1) and other
witnesses explain in their testimonies.

If the effects of the decline in sales (measured by the estimated RBA revenues for the
2016 test year) and the RAM revenues are included in the revenue increase, the increase would
be $39,054,000 (14.2%) over revenues at present rates® to achieve a revenue requirement of
$314,791,000. See HELCO-2702.

Revenue Requirement with the HEP Facility Company Owned and Operated

If the Commission approves the HEP Application and Hawai‘i Electric Light owns and

operates the HEP Facility (“Utility-Owned”), Hawai‘i Electric Light requests approval to revise

7 Revenues at current effective rates are the sum of: a) base revenues estimated from rates approved in Hawai‘i
Electric Light’s 2010 test year rate case; b) revenues from the ECAC; ¢) revenues from the Purchased Power
Adjustment Clause (“PPAC”), d) revenues from the RAM Revenue Adjustment; e) revenues from the RBA
Provision; and f) other operating revenues.

§ “Revenues at present rates” are revenues over current effective rates less RAM and RBA revenues for the 2016
test year.
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its rates based on a revenue requirement of $312,413,000 for a normalized 2016 test year, based
on fuel oil prices in 2016 and an 8.44% rate of return (which incorporates an ROE of 10.60%) on
Hawai‘i Electric Light’s average rate base. This revenue requirement is $2,378,000 less than the
revenue requirement with the HEP Facility owned and operated by the HEP IPP.

The revenue increase to achieve this revenue requirement is $34,748,000 (12.5%) over
revenues at current effective rates. If HEP is owned by Hawai‘i Electric Light, purchased power
payments to the HEP IPP will terminate and the ECAC and the PPAC charges to the customer
will decrease to reflect the termination of the associated recovery. The $34,748,000 increase
reflects the shifting of recovery from HEP purchased power expenses through the PPAC and the
ECAC to the required recovery of the HEP Facility investment, and O&M and fuel expenses
through an increase in base rates. This causes the increase for the HEP Facility owned and
operated by the Company to be greater than the increase over revenues at current effective rates
with the HEP Facility owned and operated by the HEP IPP. However, the higher revenue
increase does not reflect a higher cost to customers. In fact, the overall cost to customers would
be less in the 2016 test year because the revenue requirement with the HEP Facility as
Utility-Owned is less by $2,378,000.

The increase over revenues at present rates would be $54,493,000 (21.1%) for the HEP
Facility as Utility-Owned, which similarly would not reflect a higher cost to customers,
compared to the HEP Facility as IPP-Owned. It would reflect 1) the shifting of recovery of the
HEP purchased power expenses through the PPAC and the ECAC to the recovery of the revenue
requirement associated with the HEP Facility plant additions, and O&M and fuel expenses in the
base rate increase, and 2) the shifting of recovery of investments and expenses incorporated in

the RAM since the 2010 test year rate case to recovery through the base rate increase.
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While the ECAC and PPAC revenues will decrease by $17.8 million in the test year as a
result of the termination of HEP purchased power payments, the Company will begin to incur the
costs associated with owning and operating the HEP Facility. The recovery of these costs and
the elimination of the PPAC and ECAC revenues for the recovery of the HEP purchased power
payments would need to occur at the same time. During this period of transition, the HEP
Facility will continue to provide power to Hawai‘i Electric Light customers. To avoid a situation
where the HEP Facility would be providing service to customers without the Company receiving
any recovery for operation of the unit (with the exception of fuel costs recovered through the
ECAC), the Company proposes certain revenue adjustments in this rate case.

The timing of the rate changes to implement recovery would vary depending on when/if
the HEP Facility acquisition closes and when the interim decision and order for this rate case is
issued. The Company has requested approval of the HEP Application by December 15, 2016.
Given the filing date of the 2016 test year rate case application and the requirements in §
269-16(d) of the Hawai‘i Revised Statutes (“HRS”), the interim decision and order would be
issued by July 2017, or if evidentiary hearings are incomplete, by August 2017.

If the HEP Facility acquisition closes before the issuance of the interim decision and
order for this rate case, the Company requests a “HEP Temporary Adjustment” of $9,935,000 in
annual revenues, pursuant to HRS § 269-16(c) and Hawai‘i Administrative Rules (“HAR”) §
6-61-89, to be approved concurrent with the approval of the HEP Application and effective from
the date that the HEP Facility is recorded into the Hawai‘i Electric Light plant-in-service until the
interim rate increase for this rate case goes into effect. HELCO T-27 explains the Company’s
justification for the HEP Temporary Adjustment and how it complies with HRS § 269-16(¢c) and

HAR § 6-61-89. The HEP Temporary Adjustment will recover the revenue requirement
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associated with the HEP Facility plant additions and the O&M expenses to operate the unit. To
eliminate potential issues with the HEP Temporary Adjustment, the Company has calculated the
adjustment with the HEP Facility only in the end of test year rate base balance (resulting in the
rate recovering only one-half of the investment) and with the current authorized rate of return on
rate base of 8.31%.” At the closing of the HEP acquisition, the Company will terminate
purchased power payments to HEP and flow through fuel costs to run the HEP unit through the
ECAC," resulting in a net downward adjustment of $17.8 million in PPAC and the ECAC
revenues in the 2016 test year.

If the Commission is not inclined to allow the HEP Temporary Adjustment to go into
effect when the HEP Facility is recorded into the Hawai‘i Electric Light plant-in-service, the
Company proposes the establishment of a memorandum account that would record the revenue
requirement for the HEP Facility, including related O&M expenses, for the period from the
recording of the HEP Facility into the Hawai‘i Electric Light plant-in-service until rates that
recover that revenue requirement go into effect. The Company proposes to include the balance
of the memorandum account in the RBA upon approval by the Commission. This will provide
the Commission with additional time to decide whether the HEP Temporary Adjustment should
be assessed to customers but also preserve the opportunity for the Company to recover the costs
of operating the HEP Facility during the period before rates that recover those costs go into

effect.

?  Decision and Order No. 30168 (“D&O 30168”), issued on February 8, 2012, Docket No. 2009-0164, p. 108.

1% Tn this scenario, fuel and purchased energy expenses for generation sources other than the HEP Facility plant will
also change and differences will also flow through the ECAC. The fuel expenses in the HEP IPP-Owned and
HEP Utility-Owned scenarios are presented in HELCO-403 and HEL.CO-413, respectively. The purchased
energy expenses in the HEP IPP-Owned and HEP Utility-Owned scenarios are presented in HELCO-608A and
HELCO-609, respectively.
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The interim rate increase for this rate case would incorporate the costs associated with the
HEP Facility acquisition (including the test year fuel expenses to operate the unit) to achieve the
revenue requirement of $312,413,000 shown in HELCO-2703, HELCO-2704 and
HELCO-2705."" The interim rate increase will terminate when the final rates for this rate case
go into effect.

If the HEP Facility acquisition closes after the issuance of the interim decision and order
for this rate case, there would be no need for the HEP Temporary Adjustment. The interim rate
increase would be based on the revenue requirement of $314,791,000 associated with the HEP
Facility owned by the IPP as reflected in HELCO-2701 and HELCO-2702. When the HEP
Facility acquisition closes, the Company proposes to implement a “HEP Step Adjustment” which
would consist of the replacement of rates and charges to achieve a revenue requirement of
$312,413,000, resulting in a net decrease in revenues of -$2.378 million, as shown in
HELCO-2703. At the same time, there will be downward adjustments in the PPAC and the
ECAC to reflect the termination of purchased power payments to HEP. Variations in fuel and
purchased energy costs for the HEP facility, for Hawai‘i Electric Light’s generating units, and
for IPPs will flow through the ECAC. The rates and charges that implement the HEP Step
Adjustment will terminate when the final rates for this rate case go into effect.

In either case of the acquisition occurring before or after the effective date of the interim
rate increase, the Company proposes that the RAM Revenue Adjustment (above the RAM cap as
necessary) beginning from the 2017 RAM period will pick up any revenue requirement
associated with the HEP Facility not already incorporated in rates for the 2016 test year, such as

depreciation expense for the HEP Facility that would commence the year after it goes into

11 The revenue requirement amounts shown in the right most columns of HELCO-2704 and HELCO-2705 do not
add exactly by $1,000 due to rounding.

10
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plant-in-service, and plant additions for the HEP generating unit combustion turbine 2 (“CT-2")
overhaul that is scheduled for 2017."2

Request for Rate Relief

Hawai’i Electric Light’s request for rate relief is described by Mr. Jay Ignacio in HELCO
T-1 and by Mr. Joseph Viola in HELCO T-27, and the exhibits and workpapers thereto, which
are incorporated herein by reference. Mr. Viola explains the HEP Temporary Adjustment and
HEP Step Adjustment in HELCO T-27.

The depreciation and amortization expense included in the revenue requirement is based
on the depreciation rates and methods approved by the Commission in its Decision and Order
issued on June 3, 2011 (“Depreciation D&O™) in Hawai‘i Electric Light’s 2008 book
depreciation study proceeding, Docket No. 2009-0321.

The estimated cost of common equity of 10.60% is based on the recommended cost of
common equity provided by the Company’s expert witness, Mr. Robert Hevert. See HELCO
T-20.

The proposed return on average rate base of 8.44% and a 10.60% ROE assume the
continuation of the following alternative cost recovery mechanisms: (1) the decoupling RBA and
RAM, (2) the ECAC, (3) the PPAC, (4) the Pension/OPEB"® Tracking Mechanisms, and (5) the
Renewable Energy Infrastructure Program (“REIP”) Surcharge. The proposed rate of return on
average rate base and return on common equity also assume the adoption of a test year capital

structure for ratemaking purposes that consists of approximately 57% common equity capital.

2 If the Commission does not allow the HEP Facility investment to be reflected in both the beginning and

end-of-year plant balances in the 2016 test year, the RAM Revenue Adjustment in conjunction with rates
approved in this rate case will need to recover the revenue requirement for the full investment of the HEP
Facility (i.e., reflected in both the beginning and end-of-year rate base).

3 “OPEB” refers to post-retirement benefits other than pensions.

11
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Hawai‘i Electric Light files this Application in accordance with:
1) The Final Decision and Order in the decoupling proceeding, Docket No. 2008-0274
(“Decoupling Final D&O”), which requires a triennial rate case cycle:
So that the commission and the Consumer Advocate have a regular
opportunity to evaluate decoupling and re-calibrate RAM [i.e., rate
adjustment mechanism] inputs using commission-approved values, the
HECO Companies shall file staggered rate cases every three years, unless
otherwise ordered by the commission..."
As required, Hawai‘1 Electric Light last filed an application for approval of a
general rate increase and revised rate schedules and rates on August 16, 2012 in Docket
No. 2012-0099, which utilized a 2013 test year."” The next rate case in the triennial rate
case cycle for Hawai‘i Electric Light is this 2016 test year.
2) Order No. 33342, issued on November 19, 2015, in Docket No. 2015-0170 (“Order
No. 33342”), which granted Hawai‘i Electric Light’s motion to extend its rate case filing
to no later than December 30, 2016, and granted its request for a waiver from HAR §
6-61-87(4) and allow the Company to utilize a calendar year 2016 test period for its next
rate case filing.
Hawai‘i Electric Light requests that the general rate increase and the revisions to its rate

schedules be granted in steps as follows:

1) HEP Temporary Adjustment — in the amount of $9,935,000 in annual revenues if the

HEP acquisition closes before issuance of interim decision and order, to be approved

concurrent with the date of approval of the HEP Application, and effective when the

1" Decoupling Final D&O § IV.4.i.at 129; see id. § IL.B.3.c.(i) at 73 and § ITL.7.(i) at 124-25.

13 Order No. 31126, issued on March 19, 2013, in Docket No. 2008-0083 approved a stipulated settlement
agreement between the Hawaiian Electric Companies and the Division of Consumer Advocacy of the
Department of Commerce (“Consumer Advocate™) filed on January 28, 2013, which, among other things,
included the agreement for Hawai‘i Electric Light to withdraw its application for a general rate increase in
Docket No. 2012-0099.

12
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HEP Facility is recorded into the Hawai ‘i Electric Light plant-in-service, or in the
alternative, the establishment of a memorandum account to record the HEP
Temporary Adjustment revenue requirement for the period from the recording of the
HEP Facility into the Hawai‘i Electric Light plant-in-service until rates that recover
that revenue requirement go into effect;

2) Interim Increase - based on a revenue requirement of $314,791,000 if the HEP

Application is not approved by the time of the issuance of the interim decision and
order, or a revenue requirement of $312,413,000 if the HEP Application is approved
by that time;

3) HEP Step Adjustment — in the amount of -$2,378,000 to achieve a revenue

requirement of $312,413,000, if the HEP acquisition closes after the issuance of the
interim decision and order in this proceeding, to be effective when the HEP Facility is
recorded into the Hawai‘i Electric Light plant-in-service; and

4) Final Increase - based on the revenue requirement reflecting whether the HEP Facility

is owned and operated by Hawai‘i Electric Light ($312,413,000) or the HEP IPP
($314,791,000) for the normalized 2016 test year (based on fuel oil prices in 2016 and
a rate of return on rate base of 8.44%).

The Company requests that the rate design, modifications to the ECAC, PIMs
Adjustment tariff, and rule changes proposed in this Application be implemented when the Final
Increase is implemented, except for the changes in the monthly allocation factors applicable to
target revenue and the basis for the monthly allocation factors in the RBA, which the Company

requests be implemented when the Interim Increase is implemented.

13
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The Company proposes to allocate the increase in electric sales revenue in the same
percentage to each rate class’s respective revenues at current effective rates'® in order to have
each rate class share in the impact that a rate increase would have on customers in this
challenging economic period.

The Company requests that the Interim Increase implemented prior to the final step be
structured as surcharges for the various classes based on a percentage of the customer’s base
revenue charges (i.e., exclusive of the Energy Cost Adjustment charge, Purchased Power
Adjustment charges, the RBA rate adjustment, and other surcharges).

The Company further proposes to allocate the Final Increase in electric revenues to each
rate class in the same percentage to each rate class’s respective revenues at current effective
rates.

Hawai’i Electric Light’s proposed Rate Increase Implementation and proposed HEP
Facility Acquisition Adjustments are described by Mr. Joseph Viola in HELCO T-27, and the
exhibits and workpapers thereto, which are incorporated herein by reference.

Other Commission Decisions

The timing and specifics of future Commission decisions in other proceedings and in
response to other Company applications may impact the 2016 test year estimates. Examples of
such proceedings and applications include the following:

e HEP Facility Purchase (Docket No. 2016-0033);
e Smart Grid Foundation Project (Docket No. 2016-0087);

o Community-Based Renewable Energy Program (Docket No. 2015-0389);

16 For the purposes of revenue allocation, for both scenarios, the estimate of HEP IPP-Owned revenues at current
effective rates is used as a starting point. It is reasonable to use this estimate of revenues at current effective
rates because consideration of approval of the purchase of the HEP facility is still before the Commission, and it
allows for a common reference point in illustrating percentage revenue increases.

14
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e Deferred Power Supply Improvement Plan (“PSIP”) costs (Docket No.
2016-0156); and
o Lava Flow Costs as a Deferred Debit (Docket No. 2015-0074).
Certain Company witnesses discuss these proceedings and applications in their direct
testimonies filed in support of this Application. The Company will address these impacts over

the course of this proceeding if necessary.

II

A. Performance Incentive Proposals

In addition to the rate relief requested above, Hawai‘i Electric Light requests
Commission approval of the Company’s proposed Performance Incentive Mechanisms (“PIMs™).
In Order No. 33342, the Commission granted Hawai ‘i Electric Light’s motion to extend the date
to file this rate case, and approved the Company’s request to use a 2016 calendar test year. In so
doing, the Commission explicitly imposed the following conditions on Hawai‘i Electric Light’s
upcoming rate case filing with respect to incentives:

c. HELCO shall propose for the commission’s consideration a set of

economic incentive and cost recovery mechanisms, as appropriate, consistent with

the provisions of Act 37 of 2013 Hawaii Session Laws in order to further

encourage reductions in its electric rates and accelerate its clean energy
transformation; and

d. HELCO shall propose for commission consideration potential
modifications to its Energy Cost Adjustment Clause mechanism in order to
provide appropriate economic incentives to accelerate reductions in fuel and
purchased power expenses.’

The Companies have already performed substantial work in this area as a part of

Schedule B of Docket No. 2013-0141 (Decoupling Reexamination), in which the Commission

7" Order No. 33342 at 13-14. HELCO T-1 summarizes how the Company’s testimonies address each of the
conditions on page 14 of Order No. 33342.

15
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investigated targeted incentive measures, which were referred to as “stand-alone” PIMs (also
referred to as Targeted Performance Incentives or “TPIs”). PIMs provide financial rewards or
penalties for utility performance according to specific metrics, but without necessarily adopting a
substantial change in other ratemaking procedures.

Hawai‘i Electric Light has leveraged this work, and in response to Order No. 33342,
proposes in this rate case five PIMs capable of being implemented upon Commission approval in
this proceeding:

1. Customer Service & Service Reliability PIMs

Pursuant to Ordering Paragraph 3.c. in Order No. 33342, the Company is proposing four
“conventional” PIMs relating to customer service (customer satisfaction survey results and
percent of calls answered within 30 seconds at the Company’s call center) and service reliability
(System Average Interruption Duration Index or “SAIDI” and System Average Interruption
Frequency Index or “SAIFI”) that it had proposed in the Decoupling Reexamination proceeding.
PIMs work by providing a targeted economic incentive for improvements in specific outcomes
by the Company. PIMs are sometimes implemented in conjunction with a comprehensive
performance based regulation plan, but can be implemented independently as well. In the
Decoupling Reexamination, PIMs were evaluated as a means to address potential conflicts
between incentives to control costs, while still maintaining or improving service quality. As
proposed in the Decoupling Reexamination, the PIMs proposed in this rate proceeding would
work by setting performance targets for reliability (based on SAIDI and SAIFI metrics) and on
customer service (based on customer satisfaction survey scores and the percentage of calls
answered within thirty seconds at the call center). The Company would be rewarded or

penalized according to the amount it exceeds or misses the targets, within a defined limit of

16
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revenue exposure. Details on the proposed PIMs are provided in HELCO-2501 (parts of The
Brattle Group report entitled Targeted Performance Incentives: Recommendations to the
Hawaiian Electric Companies’®), which is incorporated herein by reference.
2. DER Customer Communication PIM

Pursuant to Ordering Paragraph 3.c. in Order No. 33342, the Company is proposing an
“energy policy” PIM relating to improving communications with customers with respect to the
DER interconnection process. The DER PIM seeks to promote more timely communication with
DER customers to improve their experience and understanding during the interconnection
process. The Companies are presently developing an automated interconnection tool, with a
planned launch in April 2017, which should enhance the ability to accomplish this. The
proposed targets for this PIM either shorten the associated timeline in the Company’s
interconnection Rule 14H or represent new requirements to which the Company is willing to
commit. The Company would be rewarded or penalized according to the amount it exceeds or
misses the targets, within a defined limit of revenue exposure. Details on the proposed DER
PIM are provided by Brent Gale, the Company’s consultant on ratemaking and incentive
mechanisms, in HELCO T-26 and HELCO-2603, which are incorporated herein by reference.

3. Implementation of PIMs

The Company proposes to implement a Performance Incentives Mechanism Adjustment
tariff to provide a mechanism for the calculation of revenue adjustments for each defined
Performance Incentive Mechanism for Customer Service, Service Reliability, and the Energy
Policy PIM for DER Customer Communication based on respective measured performance

parameters compared to established targets. The sum of the revenue adjustments calculated

¥ The report was attached as Exhibit F to the Companies’ Reply Statement of Position (“RSOP™), filed September
15, 2014, in Docket 2013-0141 (the Decoupling Reexamination).

17
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under the PIMs will be included in the target revenue as defined in the RBA Provision and will
be recovered through the RBA Rate Adjustment. In addition, any revenue adjustments
authorized under this PIMs Adjustment shall be excluded from the calculation of Earnings
Sharing Credits provided for in the RAM Provision.

4. PBR

The Hawaiian Electric Companies also continue to evaluate Performance Based
Regulation (“PBR”) on a broader scale that can be implemented across all three Companies.
Hawai’i Electric Light requests on behalf of the Hawaiian Electric Companies, that the
Commission initiate a separate investigatory docket based on HRS § 269-6(d) as an optimal
venue to fully develop a comprehensive PBR Framework for all three Hawaiian Electric
Companies. Hawaiian Electric will continue to consider additional or expanded PIMs for
proposal in its rate case to be filed before the end of 2016. In addition, there may be an
opportunity to advance the consideration of rate reform in Phase II of Docket No. 2014-0192, the
Commission’s investigatory docket on distributed energy resources and other dockets.

B. Modifications to Hawai‘i Electric Light’s ECAC

Pursuant to Ordering Paragraph 3.d. in Order No. 33342, the Company is proposing
certain modifications to its ECAC. The Companies discussed several ways to address concerns
about appropriately managing fuel costs in the Decoupling Docket. Based on those
recommendations, Hawai‘i Electric Light proposes in this proceeding (1) the sales heat rate
target deadbands in the ECAC be widened for each fuel type, a 50/50 split for the value of the
amount of fuel usage outside the deadband be implemented, and an additional trigger for
redetermination of the target heat rate where the calculated heat rate is outside of the deadband

around the target heat rate for a significant period or is expected to remain outside of the

18
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deadband for an indefinite period be implemented, and (2) in order to improve the transparency
related to the economic dispatch process, the Company will provide additional information, on
an annual basis, to include (a) efficiency test data and annual generation reliability statistics to
show that generating equipment is being maintained in good operating condition, (b) information
showing that the Company follows economic dispatch for system operations (as described in
Appendix N to the August 2014 Power Supply Improvement Plan), and (¢) information
describing the commitment of generating units. Details on the Company’s ECAC proposal are
provided by Mr. Peter Young in HELCO T-22 and HELCO-2213, and details regarding the
operation of the Companies’ ECAC are provided in HELCO-2213, which are incorporated
herein by reference.

III

Hawai‘i Electric Light files this Application pursuant to the Rules of Practice and
Procedure before the Public Utilities Commission, Title 6, Chapter 61 of the Hawai‘i
Administrative Rules (“Rules of Practice and Procedure™). The Company seeks approval by the
Commission of the proposed rate increase and revised rate schedules and rules under the
provisions of HRS § 269-16. Pursuant to Section 6-61-87(11) of the Rules of Practice and
Procedure, Hawai‘i Electric Light files and makes a part hereof written direct testimonies,
exhibits and workpapers supporting this Application and showing justification for the requested
increase. The Company also seeks approval of the HEP Temporary Adjustment pursuant to HRS

§ 269-16(c) and HAR § 6-61-89.
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IV

Hawai‘i Electric Light, whose executive office is located at 1200 Kilauea Avenue, Hilo,
Hawai‘i, is a corporation duly organized under laws of the Republic of Hawai‘i 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. A general description
of Hawai‘i Electric Light’s property and equipment is contained in the written direct testimonies,
exhibits and workpapers filed herewith and made a part hereof.

v
Correspondence and communications in regard to this Application should be addressed
to:
Dean K. Matsuura
Manager, Regulatory Affairs
Hawaiian Electric Company, Inc.

P. O. Box 2750
Honolulu, Hawai‘i 96840-0001

VI

The authorized capital stock of Hawai‘i Electric Light consists of 10,000,000 shares of
$10 par value common stock (total authorized par value of $100,000,000) and 1,000,000 shares
of $100 par value cumulative preferred stock (total authorized par value of $100,000,000), or a
total authorized par value of $200,000,000 for common stock and cumulative preferred stock.

As of June 30, 2016, Hawai‘1 Electric Light had outstanding 2,413,302 shares of common
stock of the par value of $10 per share, having a total par value of $24,133,020. A summary of
the dividends paid on Hawai‘i Electric Light’s common stock for the five-year period 2011-2015

and the common stock balance at the end of each of those years is as follows:
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Dividend Common Stock

Year Paid Balance

2015 $10,020,768 $24,133,020
2014 11,626,992 24,133,020
2013 14,387,624 24,133,020
2012 27,738,476 24,133,020
2011 16,123,716 24,133,020

A summary of the common dividend payout ratios (common dividends paid/net income

for common stock) for the five-year period 2011-2015 is as follows:

Year Payout Ratio
2015 48%
2014 62%
2013 71%
2012 171%"
2011 61%

As of June 30, 2016, Hawai‘i Electric Light had outstanding 70,000 shares of cumulative
preferred stock of the par value of $100 per share, having a total par value of $7,000,000.
Details concerning such cumulative preferred stock are on file with the Commission under
various docket numbers as set forth in HELCO-103 and are incorporated herein by reference.

A summary of the dividends paid on Hawai‘i Electric Light’s preferred stock for the
five-year period 2011-2015 and the preferred stock balance at the end of each of those years is as

follows:

¥ Includes additional dividends to target capital structure.
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Dividend Preferred Stock
Year Paid Balance
2015 $533,750 $7,000,000
2014 533,750 7,000,000
2013 533,750 7,000,000
2012 533,750 7,000,000
2011 533,750 7,000,000

A summary of the preferred dividend payout ratios (preferred dividends paid/year-end

preferred stock balance) for the five-year period 2011-2015 is as follows:

Year Payout Ratio
2015 7.625%
2014 7.625%
2013 7.625%
2012 7.625%
2011 7.625%

As of June 30, 2016, Hawai‘i Electric Light had outstanding $10,000,000 in Junior
Subordinated Deferrable Interest Debentures (“QUIDS™) hybrid securities. Details concerning
the QUIDS are on file with the Commission under Docket No. 03-0409 as shown on
HELCO-103 and are incorporated herein by reference.

As of June 30, 2016, Hawai‘i Electric Light had outstanding $93,000,000 in obligations
to the State of Hawaii for the repayment of Special Purpose Revenue Bonds and $112,000,000 in
taxable senior notes. Details are on file with the Commission under various docket numbers as
set forth in HEL.CO-103 and in Hawai‘i Electric Light’s Annual Report to the Commission for

the year ending December 31, 20135, filed on May 19, 2016, are incorporated herein by reference.
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As of June 30, 2016, Hawai‘i Electric Light had $10,000,000 of long-term borrowings (QUIDS)
from Hawaiian Electric’s unconsolidated financing subsidiary, Hawaiian Electric Capital Trust
III. As of June 30, 2016, Hawai‘i Electric Light had loans receivable due from its parent
company, Hawaiian Electric, of $18,500,000.

During 2015, Hawai‘i Electric Light paid $5,557,333 in interest on Special Purpose
Revenue Bonds, paid $3,849,100 in interest on taxable senior notes, paid $650,000 in interest on
QUIDS, and paid $58,239 in interest on loans from Hawaiian Electric. An estimate of the
savings realized by Hawai‘1 Electric Light’s customers by virtue of using Special Purpose
Revenue Bonds is shown in HELCO-2114 and is incorporated herein by reference.

VII

Hawai‘i Electric Light’s audited financial statements for the year ended December 31,
2015 (audited by PricewaterhouseCoopers LLP) are included in Hawaiian Electric’s and HEI’s
Securities and Exchange Commission (“SEC”) Form 10-K dated February 23, 2016, which was
routinely filed with the Commission on February 25, 2016, and are incorporated herein by
reference.

Hawai‘i Electric Light’s unaudited balance sheet as of June 30, 2016, and unaudited
income statement and statement of retained earnings for the six months ended June 30, 2016, are
attached hereto as HELCO-102.

Hawai‘i Electric Light’s monthly financial reports for June 2016, which include Hawai‘i
Electric Light’s (1) Comparative Analysis of Income and Retained Earnings, (2) Analysis of
Gross Operating Revenues, (3) Analysis of Operating Expenses, (4) Comparative Balance Sheet,

(5) Comparative Analysis of Utility Plant and (6) Electric Utility Department Operating
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Expenses were filed with the Commission on August 4, 2016 and are incorporated herein by
reference.

General descriptions of Hawai‘i Electric Light’s property and equipment are provided in
the written direct testimonies and exhibits filed herewith. The original cost of Hawai‘i Electric
Light’s property and equipment and the applicable depreciation reserve are shown in Hawai‘i
Electric Light’s monthly financial reports for June 2016, as well as in the written direct
testimonies and exhibits filed herewith.

HEI’s 2015 Annual Report to Shareholders and its SEC Form 10-Q report for the
quarterly period ended June 30, 2016, were routinely filed with the Commission on March 28,
2016 and August 5, 2016, respectively, and are incorporated herein by reference. HEI’s latest
Proxy Statement (dated March 22, 2016) is filed herewith as HELCO-104.

VIII

Hawai‘i Electric Light’s present rates are the result of D&O 30168 and Order No. 30301
issued on February 8, 2012 and March 4, 2012, respectively, in Hawai ‘i Electric Light’s last rate
case, Docket No. 2009-0164, which utilized a 2010 test year.20

In accordance with Section 6-61-86 of the Rules of Practice and Procedure, the rate
schedules currently in effect for Hawai‘i Electric Light that are proposed to be changed are set
forth in HELCO-105, filed herewith.

HELCO-106 sets forth the proposed rate schedules for Hawai‘i Electric Light. The
proposed revisions to Hawai ‘i Electric Light’s rate schedules, including the revisions to the
customer charges, energy charges and demand charges, the proposed modifications to

time-of-use rate options, the proposed revisions to the PPAC, ECAC, and RBA Provisions, and

? Tn accordance with Order 30301, Hawai‘i Electric Light’s final revised tariff sheets became effective on April 9,
2012, two business days after the issuance of the order.
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the proposed new Performance Incentives Mechanism Adjustment tariff are described by Mr.
Peter Young in HELCO T-22, and the exhibits and workpapers thereto, which are incorporated
herein by reference.

HELCO-107 sets forth Hawai‘i Electric Light’s present Table of Contents and Rule No. 7
and Rule No. 8.

HELCO-108 sets forth Hawai‘i Electric Light’s proposed Table of Contents and
proposed Rule No. 7 and Rule No. 8. As explained in by Mr. Peter Young in HELCO T-22 and
by Ms. Natalie Epenesa in HELCO T-9:

1. Hawai‘i Electric Light’s proposed Rule No. 7 modifies the Service Establishment and
Reconnection Charge to allow the Company to assess a $25.00 charge for same day
connection/reconnection service, consistent with language in Hawaiian Electric’s and
Maui Electric’s Rule No. 7; and

2. Hawai‘i Electric Light’s proposed Rule No. 8 increases the Returned Payment Charge
from $16.00 to $25.00 per returned check or returned payment.

The proposed rate increases by rate classes at current effective rates and present rates for
the normalized 2016 test year with the HEP Facility IPP-Owned are shown in HELCO-109,
pages 1 and 3, respectively. The proposed rate increases by rate classes at current effective rates
and present rates for the normalized 2016 test year with the HEP Facility Utility-Owned are
shown in HELCO-109, pages 2 and 4, respectively. HELCO-109 shows revenues at current
effective rates and present rates, the total increase requested in terms of dollars and by
percentage, and the increase to the different classes of service in terms of dollars and by
percentage. The actual increase amounts and each rate schedule may be different from the

proposed amounts, as a result of the Commission’s decision with respect to the allocation of the

25



HELCO-101
DOCKET NO. 2015-0170
Page 27 of 32

increase and among the various rate schedules. The increase experienced by a particular
customer will depend on the customer’s schedule of service, and other factors, such as the
customer’s energy use and the customer’s billing demand (where applicable).

The Commission will have the opportunity to investigate the reasonableness of the
proposed revenue increase and rate schedule changes. The total revenue increase will not exceed
the $54,493,000 over revenues at present rates specified earlier in this Application, but the rates
and charges to be finally approved by the Commission after its investigation may be higher or
lower than the proposed rates and charges for the various schedules of service.

Summaries of Hawai‘i Electric Light’s estimated earnings on its average rate base at
current effective rates and present rates for the normalized 2016 test year with the HEP Facility
IPP-Owned are shown in HELCO-110, pages 1 and page 2, respectively. Summaries of Hawai‘i
Electric Light’s estimated earnings on its average rate base at current effective rates and present
rates for the normalized 2016 test year with the HEP Facility Utility-Owned are shown in
HELCO-111, pages 1 and page 2, respectively. The estimated results of operations at present
rates and proposed rates with and without the HEP Facility, which are described by Mr. Joseph
Viola in HELCO T-27 of the written direct testimonies (Results of Operations, including
Revenue Requirement, Rate Increase Implementation and HEP Facility Acquisition
Adjustments), have been prepared on a consistent basis reflecting normalized conditions, and are
shown in HELCO-2702 and HELCO-2705, which is incorporated herein by reference.

The recorded results of operations for calendar year 2015 were filed with the
Commission on February 25, 2016 and are incorporated herein by reference. The latest
publically available recorded results of operations for the 12 months ending June 30, 2016, were

filed with the Commission on August 4, 2016 and are incorporated herein by reference.

26



HELCO-101
DOCKET NO. 2015-0170
Page 28 of 32

Significant projected changes since December 31, 2015 in plant-in-service, revenues and
expenses for the test period are discussed in the written direct testimonies and reflected in the
supporting exhibits and workpapers, which are incorporated herein by reference.

The methods which Hawai‘i Electric Light has elected to employ in computing deferred
taxes, investment tax credits, and depreciation deductions for determining federal income tax
payments, and whether Hawai‘i Electric Light has used the same methods in calculating federal
income taxes for the test period, are shown in Mr. Lon Okada’s written direct testimony, HELCO
T-17, and the exhibits and workpapers thereto, which are incorporated herein by reference.

IX

Pursuant to Section 6-61-85 of the Rules of Practice and Procedure, on June 17, 2016,
Hawai‘i Electric Light filed a Notice of Intent to file a general rate increase application, at which
time this rate case was assigned Docket No. 2015-0170.*! The reasons for the requested increase
are set forth in the written direct testimonies, exhibits and workpapers filed herewith, and are
summarized in the written direct testimonies of Mr. Jay Ignacio HELCO T-1 (Policy Statement)
and Mr. Joseph Viola (HELCO T-27 — Results of Operations, including Revenue Requirement,
Rate Increase Implementation, and HEP Facility Acquisition Adjustments).

Hawai‘i Electric Light has filed this request for a general rate increase because rate relief
will be required due to higher costs of operating and maintaining the Company’s existing utility
infrastructure, costs of transforming the Company’s business and supporting achievement of the

State’s clean energy objectives, costs of adding the new facilities necessary to meet the

1 OnNovember 19, 2015, the Commission issued Order No. 33342, Granting Hawaii Electric Light Company,
Inc.’s Motion to Extend Date to File Rate Case and for Approval of Test Period Waiver, and closed the docket
unless otherwise ordered by the Commission. On August 9, 2016, Hawai‘i Electric Light filed a Motion to
Reopen Docket No. 2015-0170, to facilitate the filing of the rate case application, direct testimonies, exhibits, and
workpapers. On August 18, 2016, the Commission issued Order No. 33881 granting the motion to reopen the
docket.
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Company’s obligation to provide secure and reliable service to customers, costs to provide
expanded and diversified customer energy options and to improve customer service, and the need
to attract and retain the necessary work force. Various Company witnesses discuss the need for
these increases. However, as explained in the Company’s direct testimonies, Hawai‘i Electric
Light has mitigated the requested revenue increase in this proceeding in view of the impact that a
rate increase would have on its customers.

Without further rate relief in this proceeding, it is estimated that, at present rates (based
on fuel oil prices in 2016), Hawai‘i Electric Light’s rate of return on its average rate base will be
approximately 3.90% with the HEP Facility IPP-Owned and 3.07% with the HEP Facility
Utility-Owned for the normalized 2016 test year, as compared to the 8.31% return authorized by
the Commission in Docket No. 2009-0164 for test year 2010, the 8.33% return authorized by the
Commission in Docket No. 05-0315 for test year 2006, the 9.14% return authorized by the
Commission in Docket No. 99-0207 for test year 2000, and the 8.44% return justified in this
docket.

The Company’s requested rate relief reflects and passes through to customers only

increased costs to the Applicant for the services or commodities furnished by it.

WHEREFORE, HAWAI‘l ELECTRIC LIGHT respectfully requests:

L. That the Commission hold the required public hearing and evidentiary hearing on this
Application;
2. That the Commission establish a procedural schedule with the intent to make every effort

to complete its deliberations in order to render an interim decision and order authorizing

interim rate relief within ten months, as allowed by law, and a final decision and order
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thereafter approving the final revenue requirement for the 2016 test year as soon as

practicable;

That the Commission approve Hawai‘i Electric Light’s requested revenue increase of

$19,291,000 or 6.5% over revenues at current effective rates (or $39,054,000 over

revenues at present rates) to achieve a revenue requirement of $314,791,000 if the HEP

Application is not approved, or a revenue increase of $34,748,000 or 12.5% over

revenues at current effective rates (or $54,493,000 over revenues at present rates) to

achieve a revenue requirement of $312,413,000 if the HEP Application is approved;

That the Commission approve a HEP Temporary Adjustment of $9,935,000 in annual

revenues, pursuant to HRS § 269-16(c) and HAR § 6-61-89, if the HEP acquisition closes

before issuance of an interim decision and order, to be effective when the HEP Facility is
recorded into the Hawai‘i Electric Light plant-in-service;

a. Or in the alternative, that the Commission authorize Hawai‘i Electric Light to
record the test year revenue requirement for the HEP Facility to a Memorandum
Account, for the period from when the HEP Facility is recorded into the Hawai‘i
Electric Light plant-in-service until rates that recover that revenue requirement go
into effect, and to authorize the Company to include the balance of the
Memorandum Account in the RBA;

That the Commission approve an Interim Increase to which the Commission, based on

the evidentiary record before it, determines Hawai‘i Electric Light is probably entitled, to

be effective as soon as practicable, pursuant to HRS § 269-16(d);

That the Commission approve in its interim decision and order in this proceeding Hawai ‘i

Electric Light’s request to modify the monthly allocation factors applicable to target
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revenue and the basis for the monthly allocation factors in the RBA, to be effective at the
same time that interim rates become effective pursuant to the interim decision and order
in this rate case;

That the Commission approve a HEP Step Adjustment (i.e., step decrease) of -$2,378,000
to achieve a revenue requirement of $312,413,000, if the HEP acquisition closes after the
issuance of the interim decision and order in this proceeding, to be effective when the
HEP Facility is recorded into the Hawai ‘i Electric Light plant-in-service;

That the Commission approve a Final Increase (which would incorporate the Interim
Increase), such that the combined impact of the Interim Increase and Final Increase yields
the requested revenue increase for the normalized 2016 test year (based on fuel oil prices
in 2016 and a rate of return on rate base of 8.44%).

That the Commission approve Hawai‘i Electric Light’s revised rate schedules and rules;
That the Commission approve implementation of Hawai‘i Electric Light’s proposed
customer service, service reliability, and DER Customer Communication PIMs through
the proposed Performance Incentives Mechanism Adjustment tariff and approve
modification of the RBA provision to include any revenue adjustments calculated from
the Performance Incentives Mechanism Adjustment in the target revenue and in the RBA
rate adjustment;

That the Commission initiate a separate investigatory docket based on HRS § 269-6(d) to
fully develop a comprehensive PBR Framework for all three Hawaiian Electric
Companies;

That the Commission approve Hawai‘i Electric Light’s proposed modifications to the

ECAC tariff, as set forth in HELCO T-22, including, but not limited to:
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a. widening the target heat rates deadbands from plus or minus 100 Btw/kWh for all
fuel types to plus or minus 200 Btu/kWh-sales for industrial fuel, and to plus or
minus 400 Btu/kWh-sales for diesel fuel;
b. equally sharing between the Company and its customers (i.e., 50/50 split) higher
or lower realized fuel costs based on the amount that actual heat rates that fall
outside the target heat rate deadbands; and
c. adding a trigger for redetermination of target heat rates when calculated heat rates
are outside of their respective deadbands for significant periods or are expected to
remain outside of their respective deadbands for indefinite periods.
That the Commission approve Hawai‘i Electric Light’s proposed modifications to the
ECAC tariff to be effective at the same time that final rates resulting from a final decision
and order in this rate case go into effect; and
That the Commission grant Hawai‘i Electric Light such other and further relief as may be
just and equitable in the premises.

DATED: Honolulu, Hawai‘i, September 19, 2016.

HAWAI‘l ELECTRIC LIGHT COMPANY, INC.

By A PY £

LTV

Joseph P. Viola
Vice President
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RESOURCE PLANNING

Power Supply Improvement Plans (“PSIPs™)

In August 2014, the Commission instituted a proceeding to review the Companies’ PSIPs
in Docket No. 2014-0183.) The Companies filed their PSIPs on August 26, 2014. The plans
forecast more than 65% of the Companies’ energy being provided by renewable resources by
2030, and nearly triple the amount of distributed generation, such as rooftop solar, that can be
installed across the Companies’ service territories by 2030.

The Companies filed their PSIP Update Report on April 1, 2016.% The updated plans
contemplate accomplishment of 100% renewable energy by 2045, and a dramatic increase in the
amount of installed distributed energy resources (“DER™), largely in the form of private rooftop
solar. The PSIP Update Report addressed many changes that occurred since the filing of the
August 26, 2014 PSIPs and seven of the Commissions’ Observations and Concerns in Order No.
33320. The Five-Year Action Plans were derived from plans selected through a decision matrix
and analyses that considered more than 200 cases under three unique themes: (1) Accelerate
Renewables, (2) Renewables with liquefied natural gas (“LLNG”), and (3) Renewables without
LNG. Allthe plans integrated distributed energy resources (“DER”), Demand Response (“DR”),
and Utility Scale resources.

In response to the Commissions’ Inclinations and as noted in the PSIP Update Report

Five-Year Action Plan, the Companies filed an Application for Approval of Liquefied Natural

1 Order No. 32257, issued August 7, 2014 in Docket No. 2014-0183.
% The update was filed pursuant to Order No. 33320, issued November 4, 2015, in Docket No. 2014-0183 (“Order
No. 333207).
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Gas (“LNG™) Fuel Supply and Transport Agreements® on May 18, 2016. The Application was
conditioned on approval of the Companies’ and NextEra Energy, Inc.’s Application for Approval
of the Proposed Change of Control and Related Matters, filed in Docket No. 2015-022. On July
15, 2016, the Commission issued Order No. 33795 which dismissed the Application for
Approval of the Proposed Change of Control and Related Matters, filed in Docket No. 2015-022.
The Companies’ subsequently withdrew their Application for Approval of LNG Fuel Supply and
Transport Agreements on July 19, 2016.

In August 2016, the Commission provided guidance on the PSIP Update and outlined the
procedural schedule for the remainder of the PSIP docket.* Among other things, Order No.
33877 required the Companies to file (1) a work plan by September 7, 2016 that describes
anticipated revisions, input assumptions, refinement and changes in analytical methods, and a
timeline for developing supplemental analytical results for revised PSIPs, and (2) revised PSIPs
by December 1, 2016.

In Order No. 33877, the Commission also indicated that “the PSIPs should address the
Commission’s Inclinations on the Future of Hawaii’s Electric Utilities (“Commission’s
Inclinations™), which summarized several of the commission’s broader perspectives on aligning
the HECO Companies’ business model with customer needs and the State’s public policy goals.”
Among other things, the Commission’s Inclinations stated that the Companies should
expeditiously seek fuel alternatives to lower fuel costs in existing power plants and transparently

seek opportunities to import LNG consistent with Hawaii’s clean energy policy goals.

3 Docket 2016-0135 was filed on May 18, 2106.
4 Order No. 33877, issued August 16, 2016 in Docket No. 2014-0183.
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As noted above, the Companies withdrew applications for approval of a LNG fuel supply
agreement and for approvals related to a proposed Kahe combined cycle project to be fueled
primarily with natural gas. Thus, the Companies’ five-year near-term action plans that will be
developed from the revised PSIPs will no longer include LNG or a 3-on-1 Kahe combined cycle
project. However, over the long-term, the Companies will continue to evaluate fuel alternatives
to lower costs for customers, including consideration of LNG as a cleaner transition fuel towards
the State’s 100% renewable energy goal. Similar to other long-term options, LNG will be
analyzed to determine its impact in stabilizing and lowering costs for customers and in lowering
emissions while aiding in the effective integration of more renewable energy. This is consistent
with the Commission’s Inclinations. The Companies commit to keep the Commission updated
with any progress and decisions as the Companies move forward on this front. However, the
Companies also filed a motion following Order No. 33877 to seek clarification that the
Companies’ planned approach of removing consideration of LNG in developing their five-year
action plans, but considering LNG as a potential transition fuel for long-term planning towards
the State’s 100% renewable energy goals, is consistent with Order No. 33877 and the

Commission’s Inclinations.

DER
On August 21, 2014, the Commission opened Docket No. 2014-0192 to investigate the
technical, economic, and policy issues associated with DER as they pertain to the electric
operations of the Hawaiian Electric Companies and Kauai Island Utility Cooperative. The
Commission transferred the Companies’ Distributed Generation Interconnection Plan into this

docket for review.
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By Decision and Order No. 33258 (“D&O 33258”), issued October 12, 20135, the
Commission approved revised interconnection standards to streamline and improve the Hawaiian
Electric Companies’ interconnection process for inclusion in their Tariff Rule 14H, capped their
net energy metering (“NEM”) programs at “existing” levels (i.e., for existing NEM customers
and customers who have already applied and are waiting for approval) and closed their NEM
programs to new participants, and approved new options for customers to interconnect DER to
their electric grids (Self Supply and Grid Supply tariff options).” The Commission stated that,
during Phase 2 of the DER proceeding, the commission will consider further modifications of
DER policies to ensure Hawaii continues to benefit from the safe and reliable integration of these
resources.’

The Commission found that “[t]his evolution in DER policies is essential given the
extraordinary levels of distributed renewable energy already achieved in Hawaii, and the State's
commitment to meet a 100% renewable portfolio standard by 2045.”” The Commission
emphasized that “[t]he challenge facing the State now is ensuring that DER continues to scale in
such a way that it benefits all customers as each utility advances towards 100% renewable
energy.”® The Commission also characterized the structure established by D&O 33258 as a
“transitional market structure”.’

For the Grid Supply program, the Commission ruled that customers under this program

could export excess electricity to the grid at a fixed rate:

The Hawaiian Electric Companies, Consumer Advocate and DBEDT all recommended that the existing NEM
program in its current form be closed to new applicants, with varying conditions. See D&O 33258 at 40.

See D&O 33258 at 1-2.

Id. at2-3.

Id. at 4 (emphasis in original).

Id.

= )
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¢ O‘ahu and Hawai‘i island - approximately 15 cents per kwh
e Maui - approximately 17 cents per kwh
e Moloka‘i - approximately 24 cents per kwh
e Lana‘i - approximately 28 cents per kwh

The Commission established an initial cap on the availability of the Grid Supply
program, equal to 25 MW for Hawaiian Electric and 5 MW each for the Maui Electric and
Hawai‘i Electric Light service territories.

The Self Supply program was designed for customers with rooftop PV systems that may
have energy storage, such as batteries, which would only be used to serve the customer’s load,
and not export to the grid. The Self Supply program provided for an expedited review and
approval of applications in areas with high levels of PV. For new DER customers, the
Commission approved an increase in the minimum monthly bill from $17 to $25.

The Commission made additional rulings and directives in D&O 33258 relating to Time
of Use (“TOU™) rates, advanced inverters, and the Companies’ circuit and system hosting
capacity methodologies.

Accordingly, in compliance with D&O 33258, on November 12, 2015, the Companies
filed their proposed TOU tariff proposals, including an electric vehicle TOU tariff proposal.

In compliance with D&O 33258, on December 11, 2015, the Companies filed their
proposed System Hosting Capacity Methodology. The Companies retained the services of E3 to
independently develop and apply their own methodology to determine the system-level hosting
capacity for each island and to evaluate the amount of displaced energy and potential for

reliability impacts due to oversupply of energy (“excess energy™). The system-level hosting
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capacity was based on the total nameplate capacity of non-controllable and/or uncurtailable
distributed generation (“DG”) that an island’s electrical grid can integrate without resulting in an
unreasonable deterioration of system reliability due to non-controllable excess energy. System
hosting capacity is subject to change from year to year, and will be updated based on system
changes. For example, it can increase if load goes up or system improvements are completed. It
can decrease if system load goes down or units with higher minimum loads are added. The
Companies’ proposed System Hosting Capacity Methodology is pending decision by the
Commission.

Also on December 11, 2015, the Companies filed their proposed PV Circuit Hosting
Capacity Analysis, which is a new rooftop PV interconnection methodology to integrate circuit
hosting capacities into the interconnection process. The adoption of the PV Circuit Hosting
Capacity Analysis method will identify distribution circuit capacity to safely and reliably
interconnect DG resources. This marks a significant improvement over the existing
interconnection screening process, which relies on “minimum load” or “peak load” penetration
screens that no longer adequately identify PV circuit impacts on the Companies” highly
penetrated distribution circuits. PV Circuit Hosting Capacity is a way to transparently provide to
all parties the amount of rooftop PV that may be added to all circuits on O‘ahu, Maui, Moloka‘i,
Lana‘i, and Hawai‘i Island. It did not, however, analyze the secondary part of the distribution
system. Thus, secondary system capacity and voltage will still need to be reviewed during Initial
Technical Review of the interconnection process. The Companies’ proposed PV Circuit Hosting

Capacity Analysis is pending decision by the Commission.
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In compliance with D&O 33258, on December 15, 2015, the Companies filed their
proposed Advanced Inverter Test Plan, which provided a starting point to assess the advanced
inverter performance of the highest priority functions for Hawai‘i. In general, the testing of
advanced inverter functions will serve to expedite the implementation of the highest priority
advanced inverter functions that do not yet have Underwriters Laboratories Inc. certification.
The Companies’ stated objectives for this work would allow the interconnection of DER systems
with advanced inverter functions to support the new Self Supply and Grid Supply options, and
other DER programs. On June 15, 2016, by Order No. 33760, the Commission approved the
Companies’ Advanced Inverter Test Plan, with conditions. The Companies were directed to
submit the results of the testing (as supplemented by the requirements of Order No. 33760)
within six months from the date of the Order (or December 15, 2016).
Maui Electric reached its 5 MW Grid Supply cap in June 2016, and Hawai‘i Electric
Light reached its 5 MW Grid Supply cap in August 2016. Hawaiian Electric is expected to reach
its 25 MW Grid Supply cap soon, with roughly 5 MW remaining at the end of August 2016. The
Self Supply program remains available on all islands.
Per Commission direction, the Companies facilitate bi-weekly stakeholder meetings with

the DER parties in advance of formal start-up of Phase 2 of the DER docket.

Integrated Demand Response Portfolio Plan

Under Docket No. 2007-0341 on July 28, 2014, the Companies submitted their Integrated
Demand Response Portfolio Plan (“IDRPP”), and on March 31, 2015, the Companies submitted
an update to that plan (“IDRPP Update™). In the IDRPP filings, the Companies presented their

plans to implement a portfolio of DR programs that appeals to a wide variety of residential and
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commercial customers and enables higher levels of renewable energy without compromising
service reliability. The programs will provide customers with additional options to both manage
their energy costs and provide valuable services to the grid that will benefit all customers. On
November 6, 2015, the Companies submitted a supplemental report to the IDRPP (“IDRPP
Supplemental Report”) regarding the Companies system response requirements, and on
November 20, 2015, the Companies submitted a revised IDRPP Supplemental Report.

On December 30, 2015, the Companies filed an application for, among other things,
approval for deferred accounting treatment for a proposed Demand Response Management
System (“DRMS”) in Docket No. 2015-0411. The DRMS project involves the purchase,
installation, and configuration of the software platform that is required for the successful
implementation of DR programs across all three Companies. The DRMS is therefore a
prerequisite to the full operational implementation of the integrated portfolio of DR programs
(“DR Portfolio”) required to fulfill grid services. In addition to serving as a central hub for all
DR program administration and system operation dispatch, the DRMS will provide a platform
for integrating third-party aggregators and other service providers of DR resources. Further,
installation of the DRMS will allow the Companies to manage DR resources and other DER
through a single integrated system, and will provide additional grid flexibility to enable
renewable energy penetration without compromising service reliability.

Also on December 30, 2015, the Companies filed an interim DR Portfolio application in
Docket No. 2015-0412. The proposed DR Portfolio presented objectives, as the Commission
directed, to (1) assist in the integration of additional renewable resources into the grid, (2)

provide additional ancillary services, including, but not limited to, frequency management,
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regulation dispatchable resources, and contingency reserve; and, (3) manage distribution system

requirements.'’ The proposed DR Portfolio delivers a wide range of grid services, including both
capacity and ancillary services. More broadly, the Companies propose a services-oriented tariff
structure that prescribes the establishment of four grid service tariffs: Fast Frequency Response

(“FFR”), Regulating Reserve (“RR”), Replacement Reserve, and Capacity.

On July 28, 2016, the Commission issued Order No. 33835 in Docket No. 2015-0412
admitting intervenors and participants, identifying observations and concerns, outlining an initial
statement of issues, and establishing a schedule of proceedings. The Commission instructed the
Companies to move forward with the development of DR Programs for all islands and to
commence applicable DR Program Implementation before January 1, 2017."" The Commission
further required the Companies to submit a detailed implementation timeline, identifying specific
deliverables and other milestones necessary to begin DR program implementation in 2016."

On August 29, 2016, the Companies filed their DR Portfolio Proposed Implementation
Timeline (“DR Implementation Timeline” or “Timeline”). The DR Implementation Timeline
presents a roadmap to the full implementation of an integrated DR Portfolio by December 1,
2017 in conjunction with the targeted go-live date of the DRMS. The DR Implementation
Timeline is a phased approach to full DR Portfolio implementation with the initial
implementation phase starting in 2016. This phased implementation recognizes the
interdependencies of the integrated DR Portfolio with the finalization of the updated PSIPs and

the implementation of the DRMS, while being responsive to Order No. 33835. In particular, the

19 See Order No. 32054, Policy Statement and Order Regarding Demand Response Program issued by the
Commission on April 28, 2014 under Docket No. 2007-0341 at 6.

" Order 33835 at 51.

12 Order 33835, Ordering Paragraph 8.
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Companies have designed Implementation Phase I in the form of demonstration projects for the
delivery of all key grid services starting in December 2016.

With respect to full DR Portfolio implementation, as reflected in the DR Implementation
Timeline, a revised and refined DR Portfolio (“Revised DR Portfolio™) will be re-filed for
evaluation by the Commission due to certain dependencies on the updated PSIPs. Once the
Revised DR Portfolio has been filed, the Companies anticipate, on the basis of technical

conferences and the other steps encapsulated in the Timeline, that the Commission would be able

to issue its decision on the Revised DR Portfolio in the July 2017 timeframe.
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1 T-5 Negotiated a new inter-island fuel supply contract and Terminalling Non-quantifiable 0&M HELCO T-5pp.10-11
Agreement with Chevron beginning in 2017. Docket No. 2016-0054

2 T-6 Sought to lower costs through negotiations with independent power Non-quantifiable 0&M HELCO T-6 p. 68
producers.

3 T-6  |Hawai‘i Electric Light and Maui Electric utilize the same SCADA/EMS $126,000 0&M HELCO T-6p. 71
platform, and leverage shared activities for cost savings. Vendor HELCO-WP-602 p. 36
discount of $126,000 was applied to invoice.

4 T-6  |The Hawaiian Electric Companies have been able to undertake projects $17,330,000 Other HELCO T-6p. 71
valued at over $26 million to date, with over $17 million reimbursed for the Hawaiian HELCO-618
through federal, state and industry cost sharing. The Companies have Electric Companies
been proactively developing new tools and capabilities with 2009-2018
collaborative industry partners and proactively managing costs by
leveraging grant opportunities.

5 T-7  |Re-staff Puna Steam with three Operators for evening shift operations by $480,000 0&M HELCO T-7,p.12
redeploying Hill Relief Operators.

6 T-7  |Eliminate Senior Boiler Operator position at Hill Plant and replace with $11,000 0&M HELCO T-7,p.13
lower-grade Boiler Operator. Annual savings of approximately $11,000
is projected.

7 T-7 Planned installation of a Keahole self-cleaning Automatic Fuel Strainer $25,000 0&M HELCO T-7,p.13
to be used instead of filters with disposable cartridges.

8 T-7  |Plant crews have fabricated a desiccant regenerator that uses waste air $18,000 0&M HELCO T-7, pp. 13-14
from the plant air compressor to dry the air. This eliminates the need to
dispose spent desiccant cartridges.

9 T-7  |Increase Hill 5 Boiler operating range from 8-13.5 MW to 4-14.2 MW $8,000 0&M HELCO T-7,p.14
(net). This project gives the unit a wider operating range (with all
burners in service) to allow more flexibility with renewable penetration.

10 T-7 Consolidation of Steam & Hydro (“S&H”) and Combustion Turbine & $350,000 0&M HELCO T-7, pp.15-16
Diesel (“CT&D) Maintenance into one Maintenance Division in 2015.

As an example of the benefit of the consolidation, virtually all of the
S&H crews could be utilized in the 2015, seven week Keahole turbine
inspection, displacing contractor crews. The use of nine, East-Hawai‘i
maintenance employees in place of contractors for seven weeks, resulted
in an approximate savings of $350,000.

11 T-7  |The Company is no longer incurring costs to run Shipman generating $2,190,000 0&M HELCO T-7, p. 42
units 3 and 4 and has not included any O&M expense to operate the
|generating units in the 2016 test year revenue requirements.

12 T-7  |Predictive Maintenance ("PdM) programs See HELCO T-7 O&M and HELCO T-7, pp. 5, 16-23

Capital
13 T-7  |LM2500 Hot Section Life Improvement Programs Extending the life from | O&M and |HELCO T-7, pp. 3-4, 16, 23-24
(less than) 12,500 hours| Capital
to 25,000 hours (or
more) for a $1 million
hot section for each
combustion turbine
means a savings of
approximately $500,000
every 12,500 hours
14 T-7  |Hawai‘i Electric Light’s Single Point of Failure (“SPoF”) program See HELCO T-7 O&M and |HELCO T-7, pp. 3-4, 16, 24-25
Capital
15 T-7  |LM2500 Control Logic Enhancements See HELCO T-7 Other HELCO T-7, pp. 16 and 25
16 T-8 |Targeted measures to reduce pole installation unit costs by at least 20%. $2,250,000 O&M and HELCO-804
Capital

17 T-8  |Negotiated specified underground cable and overhead conductor lengths $35,000 0O&M and HELCO-804
on reels to eliminate cable waste. Capital

18 T-8  |Material Consignment Program- The consignor bears the cost of $450,000 Other HELCO-804

delivering the product and the risk of any loss or damage occurring
during the transport.
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19 T-8 |Vegetation management- Implemented circuit trimming approach which Non-quantifiable 0&M HELCO-804
has reduced unit cost for tree cutting. Also have implemented other
process efficiencies.

20 T-8 |Waimea Septic System- Company presented State and County DOH $49,000 Capital HELCO-804
with alternative plan for installation of a leach field, which resulted in
savings.

21 T-8  |Transformer Oil- Distribution Dept. negotiated to have oil supplied in $17,000 0&M HELCO-804
larger quantity.

22 T-8  |Pole Gains- Distribution Dept. negotiated to have pole supplier modify $17,000 Capital HELCO-804
poles for larger projects by precutting the gains into the pole prior to
delivery.

23 T-8 |Training and Video Conferencing- Hired an external resource trainer to Non-quantifiable 0&M HELCO-804
hold multiple training sessions for Company-wide training classes.

24 T-8  |Filter Bag for Dewatering Facilities- Allows Company crews to $1,000 0&M HELCO-804
accomplish dewatering more efficiently by not having to wait or
schedule a tank.

25 T-8 |Tri-Company Service Contracts- To stabilize pricing, all three Hawaiian Non-quantifiable O&M and HELCO-804
Electric Companies negotiated with suppliers to reduce contract costs. Capital

26 T-8  |Dynamic Under Frequency Load Shedding- Project will modernize the Non-quantifiable Capital HELCO-804
orid to adapt to high levels of distributed generation systems while
maintaining a desired level of system security and reliability.

27 T-8  |Termite Barriers- The use of Termi-Mesh is significantly less expensive Non-quantifiable Capital HELCO-804
than the cost of replacing a termite damaged pole, and further, increases
the useful lifespan of the pole.

28 T-8 Carina Collars- These Carina Collars use low cost cell-phone technology Non-quantifiable O&M and HELCO-804
that can immediately notify Hawai‘i Electric Light in Capital
the event of a power outage in the areas where the collars were placed.

29 T-8 Other Efficiencies- GPS Tracking, use of Unmanned Aerial Vehicle for Non-quantifiable O&M and HELCO-804
aerial inspections, competitive bidding, wood pole capping. Capital

30 T-9 Contract review of collection services prompted a competitive bid, $21,000 0&M HELCO-WP-913B, p. 63
which resulted in new agreements with vendors that resulted in lower
fees.

31 T-9 Push eBill technology should continue to reduce the related cost to mail, $33,512 O&M HELCO-WP-913B, p. 11
sort and print bills.

32 T-9  |Elimination of the additional temporary agency cashier in Kona $120,286 0&M HELCO-WP-904, pp. 1-2
beginning in September 2015 and the elimination of the Cashier position
in Waimea starting in May 2016 by implementing online /mobile self-
service options such as Real-Time Credit Card that reduced walk-in
payments.

33 T-9  |The decrease in walk-in payments related to online/mobile self-service $52,000 O&M |Hourly Rate of $25 times 2080
options such as Real-Time Credit Card has decreased the amount of hours
interoffice and external mail volume which resulted in the elimination of ($25x2080=$52,000)
the Mail Clerk temporary hire in Hilo.

34 T-9  |Implementation of Shared Services for Billing Work resulted in lower $63,355 0&M HELCO-WP-904, pp. 3-4
costs and increased efficiency.

35 T-9 Increasing use of electronic transmission mediums like e-mail, scanned $881 0&M HELCO-WP-913B, p.35
documents resulting in decrease volume of paper that are shredded
annually.

36 T-9  |Decrease in security guard outside services with decreasing volume of $19,539 0&M HELCO-WP-913B, p. 36
walk-in payment.

37 T-9 Decrease in armored car services as a result of the closure of the Waimea $2,742 O&M HELCO-WP-913B, p. 34
Payment Office.

38 T-9  |Implementation of Real Time Credit Card payment posting in Customer $9,084 O&M |Estimated 1,200 calls deflected
Information System, thereby eliminating the need for the customer to x $7.57 cost/call (1200 x $7.57
contact the Call Center. =$9,084)

Please refer to HELCO-WP-
904, p. S for cost/call
39 T-9  |Implementation of Additional Payment Options such as the payment Cost containment 0&M See item #32 above

arrangement with Western Union and payment by credit card has
reduced the costs per transaction to process payments.

impact is included in
item #32 above
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40 T-9  |Implementation of Shared Services for Credit Related Work that resulted $31,000 O&M |2010 TY Bad Debt Expense of
in efficiencies, best practices, and ultimately a reduction in overall bad $749Kk less 2016 TY Proposed
debt expense. Expense of $593k less

Hawaiian Electric Credit ICB
costs of $125k
($749k-$593k-$125k=$31k)
HELCO-904A
HELCO-908

41 T-9  |Implementation of Shared Services that resulted in consolidating work to $61,000 0&M HELCO-904A
one Customer Care Supervisor (Maui and Hawaii Island).

42 T-9  |Through the Virtual Contact Center, existing staff assisted in taking $158,950 0&M HELCO-904A
payment arrangement calls that were previously outsourced, which
resulted in a reduction in billing to call center.

43 T-9  |IVR project results in deflection of calls and increased service level. $91,469 0&M HELCO-WP-904 p. 5

44 T-9  |Alignment of roles resulted in the need for only one Field Supervisor on $31,000 0&M HELCO-904A
Hawaii Island, which resulted in reduced labor costs.

45 T-9  |Through training and rebalancing of routes, Meter Readers have become $175,789 0&M HELCO-WP-904 pp. 11-12
more efficient and are able to handle the increased volume of reads
without the need to increase staffing.

46 T-9  |Reduction in overtime paid as a result from training, implementation of $365,701 0&M HELCO-WP-904, pp. 13-18
best practices, and shared services.

47 T-10 |IT headcount and other IT direct cost savings. $75,000 0&M HELCO-1002, T-10, p. 17

48 T-10 |Use of GPS equipment to more efficiently conduct surveys which helps $56,000 0&M HELCO-WP-1011
to reduce the time and cost of projects.

49 T-11  |Savings in insurance program as a result of the Company's Loss Control $20,000 0&M HELCO-1104,p. 1
Program, involving periodic risk assessment to identify potential
problem areas to reduce loss exposure and improve the safety of
employees and the public.

50 T-11 |Savings in property insurance with certified appraisals of select $10,000 0&M HELCO-1104,p. 1
Company properties to update the insurable values.

51 T-11  |Credit received with ePayment Program (use of single-use virtual credit $105,000 0&M HELCO-1104,p. 2
card for vendor payments).

52 T-11 |Labor savings associated with the use of ePayment Program with Non-quantifiable 0&M HELCO-1104,p. 2
potential reduction in the amount of work associated with monitoring,
tracking and reporting as a result of electronic payments.

53 T-11  |Unpaid management overtime worked by existing management staff to $150,000 0&M HELCO-1104,p. 2
complete work requirements in place of hiring temporary or additional
permanent employ ees.

54 T-11  |Reduced travel costs through the use of technologies such as video and Non-quantifiable 0&M HELCO-1104,p. 2
telephone conferencing and instant messaging.

55 T-11  |Formal bidding and procurement policies ensuring consistency in Non-quantifiable O&M and HELCO-1104,p. 2
procedural and documentation requirements, resulting in better Capital
negotiated prices.

56 T-11 |Efficiency gained through Finance Reorganization Non-quantifiable 0&M HELCO-1104, p. 3

57 T-11  [Non-backfill of certain Accounting positions $82,000 0&M HELCO-1104, p. 3

58 T-11  |Changes in the process of allocating intercompany charges from Non-quantifiable O&M and HELCO-1104, p. 3
Hawaiian Electric to subsidiaries, resulting in elimination or reduction of Capital
purchasing and accounting work required in prior process (Beginning in
2012).

59 T-12  |Reduction in medical premium rates as a result of terminating contract $285,540 0&M HELCO-WP-1206
early & establishing new contract.

60 T-13  |Transition to a defined benefit program in conjunction with $111,000 0&M HELCO-1305p.3
implementing a match on employee deferrals to the defined benefit plan,
for employees hired on or after May 1, 2011.

61 T-14  |Cost sharing arrangements - Employee contribution for medical, drug, $83,000 0&M HELCO-1402
dental and vision premium costs increases by 1% each year starting in
2015.

62 T-15 |Recruitment Cost- Candidate applicant pools for entry level positions are Non-quantifiable 0&M HELCO-1504

used to reduce the time to fill these positions.




Hawai'i Electric Light Company, Inc.
Summary of Cost Containment, Productivity/Efficiency, Cost Avoidance, and Other Measures

HELCO-113

DOCKET NO. 2015-0170

PAGE 4 OF 4

@) ®) © ) ® ®
Estimated
Impacts O&M,
. L. (Cost Containment, Capital,
Item | Testimony Description Productivity/Efficiency, and/or Reference
Cost Avoidance, and Other?
Other)
63 T-15  |Training- When large candidate pools are tested, the Company takes Non-quantifiable 0&M HELCO-1504
advantage of low or no cost facilities to reduce the cost of testing.
64 T-15 |Wellness Programs- Instead of hiring an employee to manage the Non-quantifiable 0&M HELCO-1504
Wellness Program, these responsibilities were added to the
Administrator position in Administration.
65 T-15 |Customer Claims Program- A thorough technical investigation is Non-quantifiable 0&M HELCO-1504
conducted for each customer claim and a determination is made based
on the Tariff (Rule 16). The customer is provided with information on
the findings when informed of the determination. This has resulted in a
significant reduction of small claims cases filed against the Company for
customer damage claim losses, which in turn reduces legal fees to
defend the Company.
66 T-15 |Company takes advantage of free social media platforms to notify Non-quantifiable 0&M HELCO-1504
customers about outages quicker.
67 T-18 |Grouped pole replacement packages (beginning in 2012) that increase $4,688,914 Capital HELCO T-18, pp. 48-50,
productivity and reduced costs. HELCO-WP-1804, p. 2
68 T-18 |Repurpose employees (beginning in 2012) to address growth in DER $751,303 0O&M and HELCO T-18, pp. 48-50,
without hiring new employees. Capital HELCO-WP-1804, pp. 3-4
69 T-18 |Video and Online Conferencing were used to reduce travel time and $25,524 Capital HELCO T-18, pp. 48-50,
increase productivity and communication. HELCO-WP-1804, pp. 5-6
70 T-18 |Cancel all plant rentals (beginning in 2012). $2,900 0&M HELCO T-18, pp. 48-50,
HELCO-WP-1804, p. 7
71 T-21 |Interest expense savings from Revenue Bond Refinancings. $910,000 0&M HELCO-2115
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EXECUTIVE SUMMARY

Electricity Sales and Customer Test Year Estimates

The 2016 forecasts of electricity sales and average number of customers for Hawai‘i Electric
Light Company, Inc. (“Hawai‘i Electric Light” or the “Company™) are 1,040.7 gigawatt-
hours (“GWH?”) and 84,699 customers, respectively. In comparison, recorded electricity
sales and average number of customers for 2015 were 1,064.8 GWH and 83,860 customers,
respectively.

Hawai‘i Electric Light’s March 2016 update of its sales forecast is used as the basis for this
rate proceeding.

The forecast period is the current year and therefore the Company employed forecast
methods that are effective at projecting near-term sales and customer counts. The methods
used in the development of the forecast were: 1) market analysis and 2) customer service
analysis.

The update incorporates the latest information available at the time the forecast was
developed.

Hawai‘i County’s economy improved in 2015, and continued into the first quarter of 2016,
with optimistic expectations to continue through 2016.

Electricity sales projections are dampened by sales reductions from customer energy
efficiency, customer-sited distributed generation, and continued energy conservation

initiatives.
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INTRODUCTION

Please state your name and business address.

My name is Jon Hayashida and my business address is 1200 Kilauea Avenue, Hilo,
Hawai‘i.

By whom are you employed and in what capacity?

I am employed by Hawai‘i Electric Light as a Forecast/Data Analyst in the System
Operations / System Planning Department. My experience and educational
background are shown in HELCO-200.

What is the scope of your testimony?

I will discuss Hawai‘i Electric Light’s forecast of electricity sales in GWH and
average number of customers for the test year 2016.

What is the purpose of the sales and customer forecasts?

Sales and customer forecasts serve as a basis for electric sales revenues as discussed
in Mr. Alvin Goto’s testimony, HELCO T-3, fuel expense as discussed in Mr. Robert
Uyeunten’s testimony, HELCO T-4, and cost of service and rate design as discussed
in Mr. Peter Young’s testimony, HELCO T-22.

How do Hawai‘i Electric Light’s customers benefit from sales, customer, and peak
forecasts?

The sales forecast continues to play a crucial role in short and long term planning.
Reasonable forecasts improve the work management and procurement processes,
which translate into fair and reasonable rates to customers, improved system

reliability, and increased customer satisfaction. On a longer term basis, the sales
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forecast and corresponding peak load forecast are used as inputs to longer term

resource planning and resource acquisition processes.

TEST YEAR SALES AND AVERAGE NUMBER OF CUSTOMERS

What are the test year 2016 estimates for the items in your area of responsibility?
The test year 2016 estimates for electricity sales, shown in HELCO-201, and average

number of customers, shown in HELCO-202, are summarized below:

Test Year
2016 Units
Test Year Electricity Sales 1,040.7 GWH
Average Monthly Number of Customers 84,699 Customers

What sales forecast is Hawai‘i Electric Light’s test year sales estimate based upon?
The Company’s March 2016 update approved by the Company on March 28, 2016,
is used as the basis for this rate proceeding (see HELCO-203).

How does a forecast update differ from an annual sales forecast?

A forecast update focuses on changes from the most recent annual forecast or update
with emphasis placed on changes in the economic outlook, year-to-date sales
performance, the addition or current status of large projects, and other changes that
may have a significant impact to the energy sales forecast. An annual sales forecast
is a once a year undertaking of the energy forecast process including a
comprehensive review of all the components that are considered in developing a
forecast including economic data, sales data, and forecast methods. The annual

forecast process typically provides for both a short-term forecast of the current year
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and five subsequent years as well as a long-term forecast that covers a 20 to 30 year
time horizon for planning purposes.
Why is a forecast update being used as the basis for the test year sales rather than the
annual forecast?
The March 2016 update is the most recent sales forecast update and incorporates the
latest information available at the time the forecast was prepared for this rate
proceeding. In particular, actual sales in 2015, which forms the basis for 2016, were
higher than the forecasted 2015 sales from the May 2015 annual sales forecast, thus
the sales forecast for 2016 was revisited. The sales forecast for the test year 2016
was adjusted to reflect a reasonable forecast taking into account 2015 actual data.
How did Hawai‘i Electric Light develop its March 2016 update?
The March 2016 update focused on changes to the underlying forecast for 2016 from
the May 2015 annual sales forecast. Actual sales in 2015 were higher than
forecasted due in part to the unusually hot and humid weather that contributed to
higher energy use (see HELCO-WP-206A and HELCO-WP-206B). The sales
outlook for 2016 was based on average weather conditions.

The forecast also reevaluated the impacts to energy sales from the
customer-sited distributed generation layer, largely due to customer-owned
photovoltaic systems (“PV™). A review of the number of approved PV systems as
well as other PV approved applications was incorporated into the update. Impacts
from the Public Benefit Fund Administrator’s (“Hawaii Energy”) energy efficiency

programs were reviewed and updated as were impacts from electric vehicles.
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The March 2016 update allowed the Company to evaluate actual sales results
though 20135, consider the economic aspects influencing Hawai‘i County, and more
timely customer consumption requirements. The March 2016 update also reviewed
the forecasts for customer-sited distributed generation, energy efficiency, and
electric vehicles. The March 2016 update included a review of Decision and Order
No. 33258 in Docket No. 2014-0192, issued in October 2015, which closed the Net
Energy Metering (“NEM™) program to new participants and approved the Customer
Grid-Supply (“CGS”) and Customer Self-Supply (“CSS”) programs for the
continuing growth of rooftop solar. Updates were made to previous projections
based on recent activity with the best available information. Due to the timing of the
filing and the length of time required to develop an annual forecast, the Company
used the March 2016 update test year sales and customer forecast for this rate
proceeding.

In general, how were the estimates of test year 2016 sales and average customer
count derived?

The March 2016 Update sales forecast was derived using market analysis and
customer service analysis (see HELCO-204).

Hawai‘i Electric Light has five primary rate schedules for which forecasts are
developed (see HELCO-205). Residential sector (Rate Schedule R) sales and
average customer count (see HELCO-209) were based on the customer service
analysis. Details of the process to forecast residential sector sales and average

customer count are described in HELCO-207.
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The Commercial sector sales and average customer count (see HELCO-210)

including General Services (Rate Schedule G/J; see HELCO-211) and Street
Lighting Services (Rate Schedule F; see HELCO-212) were based on the customer
service analysis. Large Power Services (Rate Schedule P; see HELCO-213) used the
market analysis provided by the Company’s Commercial Account Managers.
Details of the process to forecast the commercial sector sales and average customer
count are described in HELCO-208.

The total residential and commercial sales and average customer count is

shown in HELCO-214.

ECONOMIC OUTLOOK

What are the underlying economic assumptions for the 2016 test year sales and
customer count estimates?

Hawai‘i County’s economy made moderate gains in 2015, with a continued positive
outlook for 2016. Hawai‘i Island visitor arrivals increased by 3.8% in 2015 after
lagging behind the rest of the State with only 1.0% growth in 2014. However,
visitor arrivals have yet to surpass the pre-recession peak set in 2007 (see
HELCO-206).

The construction industry has large projects such as the Hilo Harbor
expansion, and improvements to the Daniel K. Inouye Highway (Saddle Road),
widening of the Queen Kaahumanu Highway, and improvements to Kona
International Airport. These projects are primarily infrastructure improvements and
although they will benefit the Hawai‘i Island economy and employment outlook they

do not significantly contribute to electricity sales.
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Employment growth has continued to increase and may finally exceed 2007

pre-recession levels in 2016. According to the May 2016 report issued by the
University of Hawai‘i Economic Research Organization (“UHERO”), the overall
economic outlook for Hawai‘i Island is generally positive for the next several years
(see HELCO-WP-206C).
How does the economic outlook affect Hawai‘i Electric Light’s sales forecast?
A positive and growing economy may lead to higher electricity sales for the
Company. However, energy efficiency initiatives, customer-sited distributed
generation, and energy conservation measures may exceed the positive economic

impacts. These considerations are applied to both sales and customer count

estimates.

ADJUSTMENTS TO THE UNDERLYING ECONOMIC FORECAST

Were any adjustments made to the underlying economic forecast?

Yes. As further explained below, estimates of impacts from energy efficiency
measures and customer-sited distributed generation programs were used to adjust the
sales estimates. Estimates of impacts from electric vehicles were also added to the

sales forecast for the test year 2016.

Energy Efficiency Measures

Q.

Did Hawai‘i Electric Light include impacts from the installation of energy efficiency

measures in the 2016 sales estimates?
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Yes. The 2016 sales estimates were adjusted for future impact of energy efficiency
measures anticipated to be installed in 2016 as well as the impact of energy
efficiency measures installed prior to 2016.
How were the estimates of impacts from energy efficiency measures derived?
The March 2016 update assumed calendar year 2016 sales impacts would be
equivalent to Hawaii Energy’s proposed PY2015 (July 2015-June 2016) goals (see
HELCO-215).
What was the impact of including energy efficiency measures in the 2016 sales
estimate?

The inclusion of the impacts from energy efficiency measures reduced forecasted

electricity sales by 121.4 GWH (see HELCO-215).

Customer-Sited Distributed Generation

Q.

Did Hawai‘i Electric Light include impacts from the installation of customer-sited
distributed generation in the 2016 sales estimates?

Yes. The 2016 sales estimates were adjusted for the future impact of customer-sited
distributed generation anticipated to be installed in 2016 as well as the impact of
distributed generation installed prior to 2016.

How were the estimates of impacts from customer-sited renewable generation
derived?

The Company derived the customer-sited renewable distributed generation forecasts
using recent trends and expected future activity from the distributed generation
programs. The projected energy impacts represent the estimated total amount of

energy generated by the distributed generation systems. The Company based



10

11

12

13

14

15

16

17

18

19

20

21

22

HELCO T-2
DOCKET NO. 2015-0170
PAGE 8 OF 11
historical sales impact estimates on actual installed kilowatts, and the forecast for
future sales impact on projections for new installations (see HELCO-216).
What was the impact of including customer-sited distributed generation in the 2016
sales estimate?

The inclusion of the impacts from customer-sited distributed generation reduced

forecasted electricity sales by 113.6 GWH (see HELCO-216).

Electric Vehicles

Q.

Did Hawai‘i Electric Light make other technology-based adjustments to the 2016
sales estimates beyond the inclusion of impacts from energy efficiency measures and
customer-sited self-generation?

Yes. The Company included impacts from plug-in all-electric vehicles (“EVs™).
(See HELCO-217).

How were the estimates of impacts from EVs derived?

The forecast of electricity sales from EVs is based on an estimate of the number of
EVs purchased per year and an estimate of the typical electric consumption of an EV
using charging requirements. Estimating the number of EVs is challenging because
the technology is relatively new and very little historical data on these newer types
of EVs is available. To estimate the number of EVs, DBEDT Monthly Energy Data
was reviewed to identify all electric passenger cars and trucks on Hawai‘i Island.
The electricity sales from EVs were derived by multiplying the projected number of
EVs in service by the estimated charging requirements for an EV (see HELCO-217).

What was the impact of including EVs in the 2016 sales estimate?
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A. The inclusion of the impacts from EVs was a minimal increase to the electricity sales
forecast of 0.1 GWH (see HELCO-217).

Leap Year

Q. Did Hawai‘i Electric Light include the extra day in 2016 because of the leap year in
the sales estimates?

A. Yes. The 2016 sales estimates were adjusted to include the additional day in 2016.

FORECAST ACCURACY

How accurate have Hawai ‘1 Electric Light’s past sales forecasts been?

A. Hawai‘i Electric Light’s sales forecasts over the past seven years have had a fair

track record despite the volatility of economic conditions. The average variance
between the seven most recent yearly forecasts and the actual recorded sales

is -0.3%, as shown in HELCO-218, column H, line 4. The significant penetration of
customer-sited renewable self-generation and energy efficient technologies, along
with continued customer conservation that emerged due to high gasoline and energy
prices, have reduced electricity sales despite the improving economy (see
HELCO-219).

The volume of distributed generation installed in the 2010-2012 timeframe
was not anticipated given the historic and anticipated levels of customer participation
during the development of prior forecasts. In 2015, recorded sales were higher than
expected due in part to an increase in the number of cooling degree days in the latter
part of the year (see HELCO-WP-206A). The extraordinary warm temperatures that

set record highs in 20135, coupled with high humidity, triggered a run on air
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conditioners and fans that contributed to higher than expected sales for residential
customers as well as small and medium sized commercial customers (see
HELCO-220). A comparison of monthly recorded sales from January 2015 through
March 2016 to the 2016 test year forecast is shown in HELCO-221.

Hawai‘i Electric Light has adopted the following steps to improve its
accuracy in forecasting its annual sales and average customer count. First, customer
service analysis and market analysis are used in the current and one to two years into
the forecast horizon. Second, ongoing updates from Commercial Account Managers
for larger customer accounts are reviewed on a monthly basis or as provided by the
Commercial Account Manager. Third, Company Engineering department staff
members responsible for program administration of distributed generation programs
are actively involved in the development of the estimated impacts from customer-
sited renewable distributed generation systems. Hawai’i Electric Light along with

the other Hawaiian Electric Companies are working collaboratively with Hawaii

Energy to develop energy efficiency forecasts.

SUMMARY

Please summarize your testimony on the test year 2016 sales and customer count
forecasts.

The test year 2016 forecasts of sales of 1,040.7 GWH and 84,699 customers are
justified for ratemaking purposes, as they reflect the economic outlook for Hawai‘i
Island and include the estimated impacts from large projects, recent sales trends, and
future projections of impacts from energy efficiency measures, customer-sited

renewable distributed generation systems, and electric vehicles.
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Hawai‘i Electric Light reviewed the recorded 2015 sales and average

customer count and related adjustments to derive the March 2016 update to the test
year 2016 forecasts for sales and average customer count. The Company’s March
2016 update was developed through a comprehensive process involving detailed
review and incorporates the latest available information. Accordingly, it provides a
sound and appropriate look at expected sales and average customer count in 2016.

Does this conclude your testimony?

Yes, it does.
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HAWAI‘l ELECTRIC LIGHT COMPANY, INC.

JON HAYASHIDA
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POSITION:

EXPERIENCE:
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Hawai‘i Electric Light Company, Inc.
1200 Kilauea Avenue, Hilo, HI 96720

Forecast/Data Analyst, System Operation/System Planning
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Rate Analyst, Pricing Department
Hawaiian Electric Company, Inc. (1996-1998)

Program Coordinator, Hawaii Criminal Justice Data Center
State of Hawaii (1994-1996)

Rate Programmer Analyst, Rates and Regulations Department
Public Service Company of Colorado (1984-1994)

Bachelor of Science, Business
University of Denver (1980)
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HAWATI'I ELECTRIC LIGHT COMPANY, INC.

TEST YEAR 2016
ELECTRICITY SALES FORECAST
(GWH)
2016

Test Year Percent of

Line Rate Forecast Total Sales
1 R 363.9 35.0%
2 G/T 413.3 39.7%
3 p’? 259.4 24.9%
4 F 4.2 0.4%
5 Total 1,040.7 100.0%

Source

"HELCO-209 Schedule R - Residential Service
>HELCO-211 Schedule GJ - General Service
*HELCO-212 Schedule P - Large Power Service
"HELCO-213 Schedule F - Street Lighting

Reference:
HELCO-WP-201 2009-TY 2016 Sales and Customer Count

Note: Totals May Differ Due to Rounding
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HAWATI'I ELECTRIC LIGHT COMPANY, INC.

TEST YEAR 2016
AVERAGE CUSTOMER COUNT FORECAST

2016 Percent of
Test Year Total

Line Rate Forecast Customers
1 R 71,533 84.5%
2 G/J 12,881 15.2%
3 p’? 91 0.1%
4 F 194 0.2%
5 Total 84,699 100.0%

Source

"HELCO-209 Schedule R - Residential Service
>HELCO-211 Schedule GJ - General Service
*HELCO-212 Schedule P - Large Power Service
"HELCO-213 Schedule F - Street Lighting

Reference:
HELCO-WP-201 2009-TY 2016 Sales and Customer Count

Note: Totals May Differ Due to Rounding
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HAWAI‘Il ELECTRIC LIGHT COMPANY
PROCESS FOR THE MARCH 2016 FORECAST UPDATE

An annual sales forecast is a once a year undertaking of the entire forecast process including a
comprehensive review of all the components that are considered in developing a forecast —
economic data, sales data and forecast methods. A forecast update focuses on changes from the
most recent annual forecast or update with emphasis placed on changes in the economic outlook,
year-to-date sales performance, the magnitude and timing for the addition or removal of large
projects and any other changes in significant drivers of the sales forecast.

In March 2016, the May 2015 sales and customer forecast was updated to reflect current
information for the 2016 test year. Actual sales in 2015 were higher than expected and the
forecast for 2016 was updated to reflect the higher 2015 sales. The March 2016 update also
re-visited the customer-sited distributed generation (“DG”), energy efficiency, and electric
vehicle forecast and updates were made to those projections based on recent activity with the
best available information (see HELCO-WP-203 and HELCO-WP-203A). The DG projections
reflect modifications to the Company tariffs identified in Decision and Order No. 33258 in
Docket No. 2014-0192, issued in October 2015. This order closed the Net Energy Metering
(“NEM”) program to new participants and approved new alternatives aimed at continuing the
growth of rooftop solar, such as the Customer Grid-Supply (“CGS”) and the Customer Self-
Supply (“CSS”) programs.

The forecast used for the 2016 test year was reviewed and approved by the Forecast Planning
Committee. The Committee consists of members from Hawai‘i Electric Light and Hawaiian
Electric management team including the Company’s President, General Manager and the
department managers of Administration, Customer Relations, Distribution, Engineering, Field
Service, Finance, Production, Revenue Management, Support Services, System
Operations/System Planning, and the Director of the Forecasting Division.

A description of the forecast methodologies used to develop the March 2016 update forecast is
provided in HELCO-204.
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HAWAI'I ELECTRIC LIGHT COMPANY, INC.
FORECAST METHODOLOGY

In general, the development of the sales forecast begins with the identification of key factors that
affect sales in the future. These factors include the economic outlook, analysis of existing and
proposed large customer loads, and impacts of customer-sited technologies such as energy
efficiency measures and distributed generation (“DG”). Impacts from emerging technologies
such as electric vehicles (“EV™) are also evaluated given their potential impact on future demand
for energy.

First, the underlying economy driven sales forecast (“underlying forecast™) is derived using
historical sales data excluding impacts from energy efficiency measures and DG. Second,
estimates of impacts from energy efficiency measures, DG installed through the Company’s
tariffed programs and electric vehicles (referred to as “layers™) are then incorporated to adjust the
underlying forecast to arrive at a sales forecast.

The forecast period is the current year and therefore the Company employed forecast methods
that are effective at projecting near term sales and customer counts. The methods used in the
development of the forecast were: 1) market analysis and 2) customer service analysis.

The market analysis is the primary accepted method for forecasting the sales and customer
counts of the Company’s Large Power Schedule Service, Schedule P. The small number of large
power customers (less than 100) allows for in-depth customer-by-customer analysis by the
Company’s Commercial Account Managers. Market analysis for Schedule P services consists of
identification of known or expected changes in each customer’s consumption attributable to
factors such as adjustments in a customer’s demand load or operating characteristics, energy
efficiency, distributed generation, new construction, renovations or closures.

The customer service analysis is based on a combination of statistical and judgmental analyses.
This entails a review of annual and monthly historical customer billing data to identify trends in
sales, average use per customer and customer counts combined with insight gained from day-to-
day working knowledge of the customers. Other factors considered in the analysis include
knowledge of local economic conditions such as construction activity and the state of the visitor
industry and a review of weather conditions. This method is used to forecast the sales and
customer counts for the Company’s General Service Schedules G and J, Residential Service
Schedule R and Street Lighting Service Schedule F for which a market analysis of individual
customer accounts is not practical due to the large number of accounts.

The Company recognizes that weather can have an impact on sales levels, particularly when
extreme events such as tropical storms or strong El Nifio conditions occur. Although the sales
forecast for the 2016 test year does not use a model that can explicitly account for the effects of
weather, the test year forecast does not assume extreme weather conditions such as what
occurred in the second half of 2015.
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The forecast methodology used to derive the forecast by each rate schedule is discussed in
further detail in HELCO-207 and HELCO-208. The underlying forecast for each rate schedule is

adjusted to reflect the impacts of energy efficiency measures, DG, and electric vehicles.

Energy Efficiency

The 2016 forecast associated with the installation of energy efficient measures were based on
Hawaii Energy’s program year 2015 target energy goals for the Residential and Commercial
sectors. The annual energy goal was then allocated to Hawai‘i island using the performance
incentive percentage associated with Hawai‘i island. The energy impacts were then distributed
to each rate schedule using a three-year average annual allocation factor (2013-2015). The
annual energy efficiency impact to sales in 2016 is shown in HELCO-215.

Distributed Generation

The projections for impacts associated with DG systems installed under the Company’s tariffed
programs — Net Energy Metering (“NEM”), Standard Interconnection Agreement (“SIA™),
Customer Grid-Supply (“CGS”) and Customer Self-Supply (“CSS”), were developed separately
by program and by rate schedule. The sales impact represents the total amount of energy
generated by each system. The Company based historical sales impact estimates on actual
installed kilowatts, and the forecast for future sales impacts on projections for new installations.

Assumptions based on recent historical activity were made regarding the timing of system
installation associated with the remaining applications in the NEM queue. Of the remaining
queue, seventy-five percent were assumed to be installed in 2016. SIA projections were based
on known projects with anticipated installation dates in 2016. For CGS, the 2016 forecast was
based on the assumption that 2.5 MW or fifty percent of the 5.0 MW cap would be installed in
2016. The CSS forecast is based on the customer adoption model developed by Boston
Consulting Group and utilized in the February 2016 interim PSIP filing. The model results for
2016 were an annual amount of which one-third was included in the test year forecast. The
assumption was that installations would not begin until September, considering that at the time
the forecast was developed, Hawai‘i Electric Light had not received any applications under the
CSS program.

The annual impacts to sales from DG systems in 2016 is shown in HELCO-216.

Electric Vehicles

The development of the EV forecast was based on estimating the number of EVs purchased in
2016 using a historical average growth rate and then multiplying by an estimate of the annual
energy used per vehicle. The annual impacts to sales from EVs in 2016 is shown in
HELCO-217.
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HAWAI‘Il ELECTRIC LIGHT COMPANY
EXPLANATION OF RATE SCHEDULES

Hawai‘i Electric Light has five primary rate schedules for which forecasts are developed:

1) Schedule R — Residential Service, available to residential lighting, heating, cooking, air
conditioning, and power in a single family dwelling unit metered and billed separately by
the Company. This schedule does not apply where a residence and business are combined;

2) Schedule G — General Service, Non-Demand, available to customers for general light
and/or power with usage less than or equal to 5,000 kilowatt hours (“kWh™) per month, and
demand less than or equal to 25 kilowatts (“kW?), and supplied through a single meter;

3) Schedule J — General Service Demand (includes Schedule U — Time-of-Use Service and
Schedule EV-F — Commercial Public Electric Vehicle Charging Facility Service Pilot),
available to customers for general light and/or power loads which exceed 5,000 kWh per
month three times within a twelve-month period, or demand which exceeds 25 kW but are
less than 200 kW per month, and is supplied through a single meter;

4) Schedule P — Large Power Service, available to large light and/or power service loads equal
or greater than 200 kW, supplied and metered at a single voltage and delivery point; and

5) Schedule F — Street Lighting Service, available to all-night service for street and highway
lighting where the customer owns, maintains, and operates the lighting fixtures and all
circuits and appurtenances are on the customer’s side of the delivery point.

For purposes of forecasting and reporting, Rate Schedules G and J are combined. Combining
these two rate schedules supports administrative efficiency due to the similarities in their energy
requirements and the frequent transfers between these schedules.
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HAWAI‘Il ELECTRIC LIGHT COMPANY
ECONOMIC OUTLOOK AND RECENT SALES PERFORMANCE

Hawai‘i County’s economy made moderate gains in 2015, with a continued positive outlook for
2016. The Department of Business, Economic Development & Tourism (“DBEDT”) and the
University of Hawai‘i Economic Research Organization (“UHERO”) both report an optimistic
outlook for the State of Hawai‘i as well as Hawai‘i County. However UHERO, consultant for
Hawai‘i Electric Light Company, Inc. (“Hawai‘i Electric Light”), cautions that despite the
positive outlook, Hawai‘i County will have “challenges” (see HELCO-WP-206C and
HELCO-WP-206E).

VISITOR INDUSTRY OUTLOOK

Hawai‘i Island visitor arrivals increased by 3.8% in 2015. This is an improvement after lagging
behind the rest of the state in recent years with visitor growth of only 1.0% in 2014 and 0.1% in
2013. Unlike Honolulu and Maui Counties, Hawai‘i Island visitor arrivals have yet to surpass
the pre-recession peak reached in 2007 (see HELCO-WP-206D, pg. 11-17). Domestic travelers
continue to highlight visitor arrivals which increased by 2.7% in 2014 followed by a 5.7%
increase in 2015. The visitor increase from domestic travelers were offset by declining visitors
from Japan which dropped 14.4% in 2014 and declined further by 16.8% in 2015. UHERO
projects a 3.1% increase in visitors to Hawai‘i Island in 2016. The recent federal approval for
Hawaiian Airlines to fly between Haneda International Airport and Kona International Airport
should boost visitor growth as Japan is Hawai‘i County’s second largest market for travelers to
Hawai‘i. These flights are not expected to begin until late 2016 or early 2017. The Hawaiian
Airlines authorization also ends a six year hiatus of direct flights from Japan into Kona (see
HELCO-WP-206D, pg. 10). Domestic and other international travelers are expected to continue
to increase the number of visitors Hawai‘i Island will receive in 2016.

Dengue fever brought unwanted attention to Hawai‘i Island as there were 264 cases confirmed in
an outbreak that began on Sept. 11, 2015 (see HELCO-WP-206D, pg. 6-9). The pandemic
disease may have caused unconfirmed impacts to tourism, community and sporting events,
recreation activities and other outings that affect small and large business. The State of Hawai‘i
is a highly desired destination to more than 200,000 visitors daily. Threat of Zika and other
mosquito-borne diseases could isolate the State of Hawai‘i and Hawai‘i Island, triggering
devastating impacts to the visitor industry and economy.

CONSTRUCTION INDUSTRY OUTLOOK

Construction is active with large projects including the Hilo Harbor expansion, continued
improvement to the Daniel K. Inouye Highway (Saddle Road), widening of the Queen
Kaahumanu Highway, and improvements to Kona International Airport. These projects, which
are primarily infrastructure improvements, will benefit the Hawai‘i Island economy but are not
expected to significantly contribute to electricity sales. The residential market has a very limited
number of projects with most of the projects on the west side of Hawai‘i Island. However, the
challenges for the construction industry are also due to limited availability of labor resources,
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especially specialized workers. In addition, special interest groups who determine selected
construction projects as undesirable have successfully blocked or delayed projects. The Thirty
Meter Telescope (““TMT”) project, which was expected to inject a financial boost into Hawai ‘i
Island’s economy, had its permit nullified last year and is awaiting a new hearing regarding their
permit to construct the TMT on Mauna Kea.

EMPLOYMENT OUTLOOK

Employment growth has continued to increase about 2% since 2011 and is expected to finally
exceed pre-recession levels in 2016. Employment growth has improved by 4% over the same
time last year February 2015. Unemployment correspondingly dropped to 3.9% (see
HELCO-WP-206C). Construction, healthcare, accommodation and food services, business and
professional services, and government were categories identified in UHERO’s report foreseeing
job growth. Construction continues with large projects as noted in the Construction Industry
Outlook. Although no large subdivision projects have materialized, new construction of homes
particularly in west Hawai‘i Island and plans to rehabilitate older homes in the Keaukaha
Hawaiian Home Lands community are examples of continued residential construction (see
HELCO-WP-206D, pg. 18-19). Healthcare industry saw an increase in the private sector
partially due to cutbacks and layoffs at the Hilo Medical Center, the State’s largest hospital on
Hawai‘i Island. The healthcare industry should see continued growth due to the health services
needed for a rapidly aging community and current needs for the elderly. Food services positions
are also expected to increase over 3% in 2016, largely due to the positive growth in the visitor
industry. Professional and business services, including waste management and high tech jobs
will also grow. However, growth in these jobs may be less than expected as there are not enough
trained candidates to fill the current openings. Finally, government jobs will grow at a modest
1% due to restrictive government fiscal resources (see HELCO-WP-206C).

RECENT SALES PERFORMANCE

El Nifio has caused substantial impact on Hawai‘i Island including flooding, storms, and
sweltering hot conditions throughout the latter months of 2015 (see HELCO-WP-206D, pg. 1).
Heavier than usual rains were seen island wide causing flash floods, landslides, road closures,
and canceling of various community events (see HELCO-WP-206D, pg. 20). High temperatures
were also felt in the latter part of 2015 reaching record levels and the hottest weather in the past
66 years due to El Nifio (see HELCO-WP-206D, pg. 2-3). The higher temperatures and wetter
weather resulted in high humidity levels (see HELCO-WP-206B). The extreme hot weather
triggered higher energy requirements for cooling in the residential and commercial sectors (see
HELCO-WP-206A). The residential customer energy sales and small to medium size
commercial customers served by Rate Schedule G and Rate Schedule J were affected by the El
Nifio conditions as 2015 energy sales in both categories exceeded 2014 energy sales (see
HELCO-WP-209 and HELCO-WP-211).

SUMMARY

Overall, the economic outlook for Hawai ‘1 Island looks optimistic. Tourism, construction, and
jobs have increased and are expected to improve and grow. However “downside risks™ and
external factors as noted above could quickly and critically impact Hawai‘i Island’s economy.



HELCO-207
DOCKET NO. 2015-0170
PAGE 1 OF 2

HAWAI‘Il ELECTRIC LIGHT COMPANY
RESIDENTIAL SECTOR ELECTRICITY SALES AND CUSTOMERS

The 2016 sales estimate for the residential sector billed under Schedule R is 363.9 gigawatt hours
(“GWH”) and the projected number of customers is 71,533, as shown in HELCO-201 and
HELCO-202, respectively.

The sales for this schedule are projected to decrease by 6.3% in the 2016 test year below 20135.
Residential sales have decreased each year since 2008, with the exception of 2015 which had
0.5% growth due in part to record high temperatures, high humidity, and declining electricity
prices (see HELCO-209).

The number of residential customers is projected to grow by 1.0% in 2016 over recorded

numbers for 2015 as shown in HELCO-209. Similar annual increases in residential customers
have occurred since 2009 (HELCO-209).

Residential use of electricity is expected to continue to decline as seen over the last nine years
(see HELCO-209). Despite improvements in the economy, residential use is expected to
continue to decrease with greater energy efficiency efforts and customer-sited distributed
generation installations.

The test year 2016 estimate of electricity sales for the residential sector is forecast by projecting
the underlying sales and then adding in the “layers,” energy efficiency (“EE”), customer-sited
distributed generation (“DG”), and electric vehicles (“EV™). The underlying sales are forecast
by first estimating average energy use per customer and then multiplying that by the forecasted
average customer count.

The underlying monthly average use per residential customer in 2015 was 597 kWh, a 4.4%
increase over 2014, growth that has not been seen in the last 15 years (see HELCO-WP-209). It
was recognized that the impacts of El Nifio, with record high temperatures and high humidity
combined with lower electricity prices contributed to the high 2015 average use (see
HELCO-WP-206D). The forecast for the test year assumes average weather. To mitigate the
effects of the high 2015 average use, the 2016 average use was projected based on the 2014
year-over-year growth rate of 1.5%, which was previously the highest growth since 2004 (see
HELCO-WP-209). This growth rate was used to calculate an adjusted 2015 use with 1.5%
annual growth and then projected into 2016 with an additional 1.5% growth in use to derive the
forecasted underlying average monthly kWh per customer of 590. This is a 1.3% decline from
2015 underlying average use, but the highest average use since 2007, with the exception of 2015
(see HELCO-WP-209).

The number of residential customers for 2016 was projected based on a review of the historical
growth rates of residential customers. The average growth rate over the last five years was
1.02%, which was applied to the 2015 customer count to derive the forecast of 71,533 customers,
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an increase of 721 over 2015 (see HELCO-WP-209). The historical and projected average
number of residential customers is shown in HELCO-209.

The forecasts for underlying average monthly use per customer and customer count are
multiplied and then multiplied by twelve to derive the underlying sales forecast of 506.3 GWH
(see HELCO-WP-209). The underlying sales forecast is then reduced by the forecasted impacts
from EE (see HELCO-WP-215) and DG (see HELCO-WP-216), and increased by EV (see
HELCO-WP-217) as shown in HELCO-WP-209. This results in a forecast of 363.9 GWH
(362.9 GWH before leap year adjustment), as shown in HELCO-WP-203 and HELCO-WP-209.

Summary

The resulting sales estimate in 2016 for Schedule R is 363.9 GWH, including the impacts of
future energy efficiency measures, customer-sited distributed generation and electric vehicles as
shown in HELCO-209. The expected number of Schedule R customers for 2016 is 71,533.
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HAWAI‘Il ELECTRIC LIGHT COMPANY
COMMERCIAL SECTOR ELECTRICITY SALES AND CUSTOMERS

The test year 2016 estimate of commercial sales and average customer count by rate schedule is
as follows (see HELCO-201 and HELCO-202, respectively):

Rate Sales (GWH) Average Customer Count
G/J 413.3 12,881
P 259.4 91
F 4.2 194

Total 676.8 13,166

The sales for this sector are projected to increase by 0.1% in the 2016 test year above 2015 (see
HELCO-210). The number of commercial customers is projected to increase by 0.9% in 2016
over 2015 as shown in HELCO-210.

Schedule G — General Service Non-Demand and Schedule J — General Service Demand

The test year 2016 estimate of sales for the combined General Service rate Schedules G and J is
413.3 GWH, as shown in HELCO-211. This is a 3.3% decline from 2015. The test year number
of customers for the combined schedules G and J is 12,881, a 0.9% increase over 2015 (see
HELCO-211).

The forecast for Schedules G/J was developed by forecasting the underlying sales and then
applying the layers as described in HELCO-204. The underlying sales was forecast in two parts,
underlying monthly use per customer and the customer forecast, by utilizing the customer service
method.

The underlying average monthly use per customer was forecast by looking at historical trends.
The forecasted 2016 underlying average use per customer was 3,050 kWh per month, based on
the 2014 value, with the historical underlying average use consistently in the 3,000 to 3,100 kWh
per month range since 2010 (see HELCO-WP-211). Also taken into consideration were transfers
between Schedule G/J and Schedule P. Accounts that transferred between the two rate schedules
were reviewed and assigned for the test year to where they are expected to receive service on an
ongoing basis. Transfers may flip-flop between the two rates within a 12-month period as
seasonal and/or short-term changes in operation may cause the customer to meet the Schedule P
demand requirements and then return its operating profile to qualify as a Schedule G/J account
requiring a transfer. These transfers add to fluctuations in the rate schedule sales, customer
count and use, so additional analysis was done to review the reasonableness of the forecast by
adjusting 2013-2015 historical sales for transfers as shown in HELCO-WP-212. The resulting
analysis shows the 2015 underlying average use adjusted for transfers was 3,045 kWh per month,
validating the forecasted 3,050 kWh per month.
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The test year 2016 estimate of average number of customers was derived from a customer
service forecast analysis of historical trends in Schedule G/J customer growth rates. A three-year
(2013-2015) average of customer growth was used to derive the customer forecast of 12,881,
which is 0.9% or 118 customers above 2015 levels (see HELCO-WP-211).

Combining the forecasts of underlying monthly average use per customer and the customer
forecast results in an underlying sales forecast of 471.4 GWH as shown in HELCO-WP-211.
This is a 0.9% decrease in underlying sales from 20135, but once adjusted for transfers it is a
1.1% increase, as shown in HELCO-WP-212. Once adjustments for energy efficiency (see
HELCO-WP-215), customer-sited distributed generation (see HELCO-WP-216), and electric
vehicles (see HELCO-WP-217) are applied, the resulting forecast is 413.3 GWH (412.2 GWH
before leap year adjustment) as shown in HELCO-WP-211 and HELCO-WP-203.

Schedule P — Large Power Service

The test year 2016 estimate of Schedule P sales and average number of customers is 259.4 GWH
and 91, respectively, as shown in HELCO-201 and HELCO-202.

The test year electricity sales and average number of customers estimates were developed using a
market analysis forecast (see HELCO-204). This method entails a customer-by-customer review
by the customer’s assigned Hawai‘i Electric Light Commercial Account Manager (“CAM”).

The CAMs estimate the customers expected energy requirements based on their respective
individual customer analysis and information from direct communications with their respective
customers (see HELCO-WP-212 and HELCO-WP-212A"). The impacts of customer energy
savings and distributed generation efforts are reflected in the test year estimates.

Schedule P sales are forecast to increase by 6.1% over 2015 and the customer count is forecast to
increase by 9.6% or eight customers (see HELCO-212). These increases are largely due to
transfers between Schedule G/J and Schedule P. An analysis of the impact of the transfers shows
that the 2016 sales forecast is 1.9% above 2015 sales adjusted for the transfers and the customer
forecast is an increase of two over 2015 customers adjusted for transfers (see HELCO-WP-212).

Schedule F — Street Lighting Service

The test year 2016 estimate of sales and average number of customers for Schedule F is

4.2 GWH and 194, respectively (see HELCO-213). The test year forecast of electricity sales and
average number of customers was derived using the customer service analysis method (see
HELCO-204). The forecast is based on the review of customers’ historical data usage. Most of
the accounts served under Schedule F are unmetered and have consistent usage with variations
mainly due to the type of lighting.

! HELCO-WP-212A contains customer names and other customer information which the Company considers to be
confidential. Public disclosure of this information could disadvantage, competitively harm, and jeopardize Hawai‘i
Electric Light’s future negotiations with its customers. Accordingly, the confidential portions of HELCO-WP-212A
have been redacted and will be submitted when a Protective Order is approved in this proceeding.
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The Schedule F test year estimate reflects a year-over-year sales decline of 14.3% and a decline
in the average number of customers of 4% or eight customers (see HELCO-214). The County of
Hawai‘i is currently undertaking a lighting retrofit project which will include the installation of
11,500 high efficiency LED lights (“HLED”) once completed. The lighting project began with a
pilot program to install 1,000 HLED lights in 2013. The lighting retrofit program was approved
in 2014 for an additional 10,500 HLED lights and is expected to be completed by the end of
2016 or first quarter 2017. The energy savings from the retrofit project results in the expected
decrease of 14.6% in sales (see HELCO-WP-214). The decline in customer count is due to
private and contractor owned lighting accounts that were consolidated and/or transferred to the
County of Hawai‘i during 2015, with the impact to average number of customers continuing into

2016.
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Hawai‘i Electric Light Company, Inc.
SCHEDULE R - RESIDENTIAL SERVICE
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2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

Year

Use per % Change

Recorded % Change % Change  Customer Use Per
Year GWH Sales* GWH Sales Customers Customers (kWh/year) Customer
Recorded 2001 361.3 53,986 6,692
2002 377.0 44% 55,153 2.2% 6,836 2.2%
2003 389.9 34% 56,549 2.5% 6,894 0.8%
2004 409.0 49% 58,073 2.7% 7,042 2.1%
2005 423.5 3.6% 59,755 2.9% 7,087 0.6%
2006 4423 44% 61,931 3.6% 7,142 0.8%
2007 4514 21% 64,267 3.8% 7,024 -1.7%
2008 4414 -22% 65,855 2.5% 6,703 -4.6%
2009 440.1 -0.3% 66,542 1.0% 6,613 -1.3%
2010 430.9 21% 67,277 1.1% 6,405 -3.1%
2011 426.8 -1.0% 68,055 1.2% 6,271 2.1%
2012 409.8 -40% 68,786 1.1% 5,958 -5.0%
2013 395.7 -3.4% 69,461 1.0% 5,697 -4.4%
2014 386.6 -2.3% 70,108 0.9% 5,514 -3.2%
2015 388.4 0.5% 70,812 1.0% 5,485 -0.5%
Forecast ** 2016 363.9 -6.3% 71,533 1.0% 5,087 -7.3%

* 2001-2015 are recorded sales.
** TY2016 forecasted sales assuming average weather (HELCO-WP-209)
Note: Totals May Differ Due to Rounding

Reference:
HELCO-WP-203 (HL TY 2016 Sales Forecast)
HELCO-WP-209 (TY2016_SCH R)
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Hawai‘i Electric Light Company, Inc.
TOTAL COMMERCIAL SALES
. Forecast
Recorded
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2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

Year

Use per % Change

Recorded % Change % Change  Customer Use Per
Year GWH Sales* GWH Sales Customers Customers (kWh/year) Customer
Recorded 2001 598.3 10,675 56,049
2002 618.2 3.3% 10,881 19% 56,812 1.4%
2003 656.3 6.2% 11,359 44% 57,776 1.7%
2004 673.8 27% 12,051 6.1% 55,916 -3.2%
2005 693.0 28% 12,766 59% 54,285 -2.9%
2006 706.5 19% 13,420 51% 52,643 -3.0%
2007 7113 07% 13,667 18% 52,045 -1.1%
2008 699.6 -1.6% 13,531 -1.0% 51,705 -0.7%
2009 679.8 2.8% 13,138 -29% 51,744 0.1%
2010 678.8 -0.1% 12,893 -1.9% 52,652 1.8%
2011 676.8 -0.3% 12,752 -1.1% 53,072 0.8%
2012 675.3 -02% 12,729 -0.2% 53,054 0.0%
2013 680.4 0.8% 12,807 0.6% 53,127 0.1%
2014 675.9 0.7% 12,996 15% 52,011 -2.1%
2015 676.4 0.1% 13,048 04% 51,840 -0.3%
Forecast ** 2016 676.8 01% 13,166 09% 51,407 -0.8%

* 2001-2015 are recorded sales.
** TY2016 forecasted sales assuming average weather (HELCO-WP-203)
Note: Totals May Differ Due to Rounding

Reference:

HELCO-WP-211 (TY2016_SCH G/J)
HELCO-WP-212 (TY2016_SCH P)
HELCO-WP-213 (TY2016_SCH F)
HELCO-WP-203 (HL TY 2016 Sales Forecast)
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Hawai‘i Electric Light Company, Inc.
SCHEDULE G/J - GENERAL SERVICE
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Year

Use per % Change

Recorded % Change % Change  Customer Use Per
Year GWH Sales* GWH Sales Customers Customers (kWh/year) Customer
Recorded 2001 370.8 10,509 35,284
2002 3919 57% 10,718 20% 36,565 3.6%
2003 4227 79% 11,186 44% 37,790 3.4%
2004 440.1 41% 11,863 6.1% 37,097 -1.8%
2005 4491 20% 12,583 6.1% 35,687 -3.8%
2006 453.9 11% 13,223 51% 34,323 -3.8%
2007 458.5 1.0% 13,430 16% 34,140 -0.5%
2008 453.1 -12% 13,261 -13% 34,170 0.1%
2009 436.6 -36% 12,843 -32% 33,996 -0.5%
2010 438.2 0.4% 12,588 -2.0% 34,809 2.4%
2011 440.7 0.6% 12,450 -1.1% 35,399 1.7%
2012 425.0 -36% 12,411 -0.3% 34,245 -3.3%
2013 4299 12% 12478 05% 34,453 0.6%
2014 422 4 -1.8% 12,667 15% 33,344 -3.2%
2015 4272 12% 12,763 0.8% 33473 0.4%
Forecast ** 2016 4133 -33% 12,881 09% 32,086 -4.1%

* 2001-2015 are recorded sales.
** TY2016 forecasted sales assuming average weather (HELCO-WP-203)

Note: For purposes of forecasting and reporting, Rate Schedules G and J are combined. Combining these two
rate schedules supports administrative efficiency due to the similarities in their energy requirements and the
frequent transfers between these schedules. Totals May Differ Due to Rounding.

Reference:
HELCO-WP-203 (HL TY 2016 Sales Forecast)
HELCO-WP-211 (TY2016_SCH G/J)
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Hawai‘i Electric Light Company, Inc.
SCHEDULE P - LARGE POWER SERVICE
300
Forecast
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2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

2012 2013 2014 2015 2016

Use per % Change
Recorded % Change % Change  Customer Use Per
Year GWH Sales* GWH Sales Customers Customers (kWh/year) Customer
Recorded 2001 223.5 62 3,604,448
2002 222.2 -0.6% 61 -1.6% 3,641,984 1.0%
2003 2294 3.2% 61 0.0% 3,760,117 3.2%
2004 229.5 0.1% 61 0.0% 3,762,126 0.1%
2005 239.6 4.4% 64 4.9% 3,744,308 -0.5%
2006 248.2 3.6% 65 1.6% 3,818,684 2.0%
2007 248.3 0.0% 68 4.6% 3,650,801 -4.4%
2008 241.9 -2.6% 70 29% 3,455,125 -5.4%
2009 238.4 -1.4% 70 0.0% 3,406,141 -1.4%
2010 235.8 -1.1% 69 -1.4% 3,417,130 0.3%
2011 2311 -2.0% 69 0.0% 3,349,003 -2.0%
2012 245.2 6.1% 75 8.7% 3,268,801 -2.4%
2013 2453 0.0% 77 27% 3,185,190 -2.6%
2014 248.4 1.3% 82 6.5% 3,029,242 -4.9%
2015 2443 -1.6% 83 1.2% 2,943,874 -2.8%
Forecast ** 2016 2594 6.1% 91 9.6% 2,850,140 -3.2%

* 2001-2015 are recorded sales.
** TY2016 forecasted sales assuming average weather (HELCO-WP-203)
Note: Totals May Differ Due to Rounding

Reference:

HELCO-WP-203 (HL TY 2016 Sales Forecast)

HELCO-WP-212 (TY2016_SCH P)

HELCO-WP-212a (Schedule P Fcst by Customer CONFIDENTIAL)
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Hawai‘i Electric Light Company, Inc.
SCHEDULE F - STREET LIGHTING
Forecast
A/__‘-\

/

N

Recorded

0

Year

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

2012 2013 2014 2015 2016

Use per % Change
Recorded % Change % Change  Customer Use Per
Year GWH Sales* GWH Sales Customers Customers (kWh/year) Customer
Recorded 2001 4.0 104 38,888
2002 4.1 1.7% 102 -1.9% 40,329 3.7%
2003 4.2 1.6% 112 9.8% 37,331 -1.4%
2004 43 2.2% 127 13.4% 33,642 -9.9%
2005 43 0.9% 120 -5.5% 35,914 6.8%
2006 44 21% 132 10.0% 33,326 -71.2%
2007 4.5 3.2% 169 28.0% 26,860 -19.4%
2008 46 21% 201 18.9% 23,053 -14.2%
2009 4.8 2.8% 224 11.4% 21,258 -7.8%
2010 49 2.4% 236 54% 20,670 -2.8%
2011 5.0 21% 233 -1.3% 21,376 3.4%
2012 52 3.5% 243 43% 21,217 -0.7%
2013 52 1.5% 252 3.7% 20,771 -2.1%
2014 52 -1.1% 247 -2.0% 20,953 0.9%
2015 4.8 -6.3% 202 -18.2% 23,999 14.5%
Forecast ** 2016 42 -14.3% 194 4.0% 21,412 -10.8%

* 2001-2015 are recorded sales.
** TY2016 forecasted sales assuming average weather (HELCO-WP-203)
Note: Totals May Differ Due to Rounding

Reference:

HELCO-WP-203 (HL TY 2016 Sales Forecast)
HELCO-WP-213 (TY2016_SCH F)
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Hawai‘i Electric Light Company, Inc.
TOTAL SYSTEM SALES
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2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012

2013 2014 2015 2016

Year
Use per % Change
Recorded % Change % Change  Customer Use Per
Year GWH Sales* GWH Sales Customers Customers (kWh/year) Customer
Recorded 2001 959.6 64,660 14,841
2002 995.2 3.7% 66,034 21% 15,071 1.5%
2003 1,046.1 5.1% 67,908 2.8% 15,405 2.2%
2004 1,082.8 3.5% 70,124 3.3% 15,441 0.2%
2005 1,116.5 3.1% 72,521 3.4% 15,395 -0.3%
2006 1,148.8 2.9% 75,351 3.9% 15,245 -1.0%
2007 1,162.7 1.2% 77,933 3.4% 14,919 2.1%
2008 1,141.0 -1.9% 79,386 1.9% 14,373 -3.7%
2009 1,119.9 -1.9% 79,679 0.4% 14,055 -2.2%
2010 1,109.8 -0.9% 80,171 0.6% 13,843 -1.5%
2011 1,103.6 -0.6% 80,807 0.8% 13,657 -1.3%
2012 1,085.2 -1.7% 81,515 0.9% 13,313 -2.5%
2013 1,076.1 -0.8% 82,268 0.9% 13,080 -1.8%
2014 1,062.5 -1.3% 83,104 1.0% 12,785 -2.3%
2015 1,064.8 0.2% 83,860 0.9% 12,697 -0.7%
Forecast** 2016 1,040.7 -2.3% 84,699 1.0% 12,287 -3.2%

* 2001-2015 are recorded sales.
** TY2016 forecasted sales assuming average weather (HELCO-WP-203)
Note: Totals May Differ Due to Rounding

Reference:

HELCO-WP-203 (HL TY 2016 Sales Forecast)
HELCO-WP-209 (TY2016_SCH R)

HELCO-WP-212 (TY2016_SCH P)
HELCO-WP-213 (TY2016_SCH F)

(
(
HELCO-WP-211 (TY2016_SCH G/J)
(
(
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Hawai‘i Electric Light Company, Inc.

ENERGY EFFICIENCY IMPACTS

GWh Sales
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Year
Total
GWh Sales % Change
Year Reductions * Reductions
Estimated actuals 2001 -16.2
2002 -18.9 16.5%
2003 217 15.1%
2004 -24 .4 12.5%
2005 =27 1 11.1%
2006 -27.4 0.8%
2007 -30.0 9.7%
2008 -329 9.7%
2009 -36.3 10.2%
2010 -44 3 22.2%
2011 -55.3 24.9%
2012 -71.7 29.5%
2013 -84.2 17.5%
2014 -94.6 12.3%
2015 -106.1 12.2%
Forecast 2016 -121.4 14.4%

* 2001-June 2009: HELCO DSM program estimated impacts.
July 2009 - 2015: Hawaii Energy programs estimated impacts.

Reference: HELCO-WP-215
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Hawai‘i Electric Light Company, Inc.

DISTRIBUTED GENERATION IMPACTS

* Includes Net Energy Metering, Standard Interconnection Agreement,
Customer Grid Supply, and Customer Self Supply estimated impacts.

Reference: HELCO-WP-216
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Total
GWh Sales % Change
Year Reductions * Reductions
Estimated actuals 2001 0.0
2002 -0.2 3509.0%
2003 -0.8 345.7%
2004 1.2 50.3%
2005 1.2 5.6%
2006 -14 16.5%
2007 2.5 73.8%
2008 -4.0 59.0%
2009 74 85.2%
2010 -11.3 53.9%
2011 -15.9 40.2%
2012 -25.8 62.1%
2013 -46.4 80.2%
2014 -65.5 41.1%
2015 -89.2 36.2%
Forecast 2016 -113.6 27.3%
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* Existing electric vehicle loads prior to 2016 were embedded
in historical underlying sales data.

Reference: HELCO-WP-217
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Hawai‘i Electric Light Company, Inc.
ELECTRIC VEHICLE IMPACTS
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Year
Total
GWh Sales % Change
Year Additions * Additions
Estimated actuals 2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
Forecast 2016 0.1
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HAWAI'l ELECTRIC LIGHT COMPANY, INC.

TEST YEAR 2016

COMPARISON OF RECORDED ELECTRICITY SALES (GWH)

RECORDED
FORECAST

VARIANCE

VARIANCE (%)

Reference:
HELCO-WP-201 2009-TY2016 Sales and Customer Count

TO CURRENT YEAR FORECAST
2009 - 2015

(A) ®B) © D) E) ) () (H)

2009 2010 2011 2012 2013 2014 2015 Average

1,119.9 1,109.8 1,103.6 1,085.2 1,076.1 1,062.5 1,064.8 1,088.8

1,123.5 1,127.0 1,111.0 1,106.0 1,065.0 1,076.4 1,038.7 1,092.5

(3.6) (172) (14 (08 111 (139 261 (3.0

03%) (1.5%) (0.7%) (1.9%) 10% (13%) 25% (0.3%)

Note: Totals May Differ Due to Rounding
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HAWAI'l ELECTRIC LIGHT COMPANY, INC.
TEST YEAR 2016
COMPARISON OF AVERAGE CUSTOMER COUNT
TO CURRENT YEAR FORECAST
2009 - 2015
A B C B C D E G
Line 2009 2010 2011 2012 2013 2014 2015 Average

1 RECORDED 79,679 80,171 80,807 81,515 82,268 83,104 83,860 81,629

2 FORECAST 80,316 80,468 80,715 82,044 82,760 82,790 83,711 81,829

3 VARIANCE~— (637) (207 92 (520) 4v2) 314 149 (200

4 VARIANCE
(%) O8%) 04%) 01% ©6%) 0.6%) 04% 02% (02%)

Reference:
HELCO-WP-201 2009-TY2016 Sales and Customer Count

Note: Totals May Differ Due to Rounding
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Hawai‘i Electric Light Company, Inc.

YEAR-OVER YEAR COMPARISONS
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RESIDENTIAL
GWH Sales YQY Difference
2013 | 2014 | 2015 | 2016 14v13 | 15v14 | 16v 15 | YTD Diff
36.6 35.6 33.7 34.2 -2.8% -5.3% 1.5% 1.5%
30.6 30.1 28.5 28.5 -1.6% -5.2% 0.1% 0.8%
34.6 33.7 33.0 31.1 -2.7% -2.2% -5.6% -1.4%
32.7 31.4 30.5 30.6 -4.0% -2.9% 0.3% -1.0%
317 31.0 30.1 29.7 -2.4% -2.9% -1.2% -1.0%
31.9 30.3 30.4 31.3 -4.8% 0.2% 3.1% -0.4%
33.5 33.4 34.2 -0.3% 2.3%
34.2 33.4 34.4 -2.4% 3.2%
30.5 29.6 33.5 -2.9% 13.2%
32.4 32.6 33.8 0.6% 3.5%
32.2 31.7 32.0 -1.7% 1.1%
34.9 33.9 34.4 -2.7% 1.4%
COMMERCIAL (INCLUDING SCHEDULE F)
GWH Sales YOY Difference
2013 | 2014 [ 2015 [ 2016 14v13 | 15v14 | 16v 15 | YTD Diff
549 53.9 515 536 -1.7% -4.5% 4.0% 4.0%
50.1 50.9 51.5 533 1.6% 1.1% 3.4% 3.7%
559 55.5 54.4 57.4 -0.8% -1.9% 5.5% 4.3%
548 55.2 543 556 0.7% -1.6% 2.4% 3.8%
58.1 57.6 56.1 576 -1.0% -2.5% 2.7% 3.6%
557 55.4 55.9 552 -0.5% 1.0% -1.2% 2.8%
59.0 59.2 60.2 0.2% 1.8%
59.8 59.1 61.6 -1.2% 4.2%
58.7 58.5 57.9 -0.4% -1.0%
593 60.0 59.4 1.3% -1.1%
57.3 55.8 57.6 -2.6% 3.1%
56.7 54.8 56.0 -3.3% 2.2%
TOTAL SALES
GWH Sales YQY Difference
2013 | 2014 [ 2015 [ 2016 14v13 | 15v14 | 16v 15 | YTD Diff
914 89.5 85.2 87.7 -2.1% -4.9% 3.0% 3.0%
80.7 81.0 80.0 81.8 0.4% -1.3% 2.2% 2.6%
90.5 89.1 87.4 88.5 -1.5% -2.0% 1.3% 2.2%
87.5 86.6 84.8 86.2 -1.0% 2.1% 1.6% 2.0%
89.9 88.5 86.2 87.3 -1.5% 2.7% 1.3% 1.9%
87.5 85.7 86.3 86.6 -2.1% 0.7% 0.3% 1.6%
925 92.6 94.4 0.0% 2.0%
94.0 92.4 96.0 -1.6% 3.9%
89.2 88.1 91.4 -1.3% 3.7%
M7 927 93.2 1.0% 0.5%
89.5 87.5 89.6 -2.3% 2.4%
916 88.8 90.5 -3.1% 1.9%
1,076.1 1,062.5 1,064.8 5181

Note: Totals May Differ Due to Rounding
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HAWAI‘l ELECTRIC LIGHT COMPANY, INC.

TEST YEAR 2016
COMPARISON OF TY2016 SALES FORECAST UPDATE,
RECORDED 2015 SALES, AND YTD RECORDED 2016 SALES

2015 2016 2016
Recorded Recorded Forecast
Line Month Sales (GWH) Sales (GWH) Sales (GWH)
1 January 85.2 87.7 87.8
2 February 80.0 81.8 82.2
3 March 87.4 88.5 87.5
4 April 84.8 86.2 84.0
5 May 86.2 87.3 86.3
6 June 86.3 86.6 84.1
7 July 94.4 89.8
8 August 96.0 91.2
9 September 91.4 85.5
10 October 93.2 89.0
11 November 89.6 86.0
12 December 90.5 87.3
13 YTD 509.8 518.1 511.9
14 Annualized 1,064.8 1,040.7
Note: Totals May Differ Due to Rounding
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EXECUTIVE SUMMARY

Total Operating Revenues (Present and Current Effective Rates),

Energy Cost Adjustment Clause

Hawai‘i Electric Light Company, Inc.’s total operating revenues are comprised of electric
sales revenues and other operating revenues.

For test year 2016, electric sales revenues at present rates reflect the rates approved in Docket
No. 2009-0164, which became effective on April 9, 2012.

Electric sales revenues at present rates are based on the 2016 test year forecast of energy
sales and customers provided in Mr. Jon Hayashida’s testimony, HELCO T-2, fuel prices as
provided in Ms. Cecily Barnes’ testimony, HELCO T-35, and purchased power as provided in
Ms. Lisa Dangelmaier’s testimony, HELCO T-6. Other operating revenues for the 2016 test
year are determined in Ms. Natalie Epenesa’s testimony, HELCO T-9.

Electric sales revenues at current effective rates is the 2010 test year rate case target revenue
adjusted to 2016 revenues using 2016 test year sales, 2016 test year purchase power
adjustment clause (“PPAC”) revenue at present rates, 2016 test year energy cost adjustment
clause (“ECAC”) revenue at present rates, and 2016 rate adjustment mechanism (“RAM™)
revenue.

Total operating revenues at proposed rates are presented in Mr. Peter Young’s testimony,

HELCO T-22.



HELCO T-3

DOCKET NO. 2015-0170
TABLE OF CONTENTS
INTRODUCTION ... e et e s s e e ea e e ees e e e s e e 1
TOTAL OPERATING REVENUES ..o s e s s e e 2
TEST YEAR ELECTRIC SALES REVENUES ... .o e 4+
OTHER OPERATING REVENUES ... e e 7
ENERGY COST ADJUSTMENT CLAUSE ... 8
AVOIDED ENERGY COST RATES AND SCHEDULE Q....cccooiiiiiiiiiiinii e 11



10

11

12

13

14

15

16

17

18

19

20

21

22

HELCO T-3
DOCKET NO. 2015-0170
PAGE 10OF 12

INTRODUCTION

Please state your name and business address.

My name is Alvin J. Goto and my business address is 220 South King Street, Suite
1201, Honolulu, Hawai’i.

By whom are you employed and in what capacity?

I am employed by the Hawaiian Electric Company, Inc. (“Hawaiian Electric”) as a
Senior Rate Analyst with the Pricing Division of the Pricing Department. My
experience and background are listed in HELCO-300.

What is your area of responsibility in this proceeding?

My testimony will cover 2016 test year total operating revenues for Hawai‘i Electric
Light Company, Inc. (“Hawai‘i Electric Light” or “Company”), which includes 2016
test year electric sales revenues and test year other operating revenues. For Hawai‘i
Electric Light’s 2016 test year, present rates reflect the rates approved in the
Company’s 2010 test year rate case, Docket No. 2009-0164, which became effective
on April 9, 2012. I also provide revenues at current effective rates, which differ
from present rates by the addition of Revenue Balancing Account (“RBA”) and Rate
Adjustment Mechanism (“RAM”) revenues. My testimony also addresses Hawai‘i
Electric Light’s 2016 test year Energy Cost Adjustment Clause (“ECAC”).

Will the other operating revenues be addressed by another Company witness?

Yes. Ms. Natalie Epenesa will provide details of the 2016 test year estimates for
other operating revenues, including non-sales electric utility charges and

miscellaneous other operating revenues, in HELCO T-9.
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What is the role of total operating revenues at present rates?
Hawai‘i Electric Light’s total operating revenues at present rates is the estimate of
revenues that Hawai‘i Electric Light will receive in the test year. It is the “before
action” benchmark that establishes the starting point in this 2016 test year rate case.
Subsequently, the difference between total operating revenues at present rates and
total operating revenues at proposed rates is the additional amount of revenues
Hawai‘i Electric Light is requesting. The Company’s results of operations illustrate
these components in HELCO-2702.
What is the role of total operating revenues at current effective rates?
Similarly, operating revenues at current effective rates are used to illustrate the
starting point for electric sales revenues when RBA and RAM revenues are included.
This revenues at current effective rates starting point is illustrated in the Company’s
results of operations, HELCO-2701.
Are total operating revenues at proposed rates addressed by another Company
witness?
Yes. Mr. Peter Young will address total operating revenues at proposed rates in

HELCO T-22.

TOTAL OPERATING REVENUES

What are the estimated total operating revenues for Hawai‘i Electric Light under
present rates for the 2016 test year?
Hawai‘i Electric Light has two estimates for total operating revenues at present rates,

depending on the ownership of the Hamakua Energy Partners Power Plant Facility
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(“HEP” or “HEP Facility”) either by an Independent Power Producer (“IPP-owned™)
or by the Company (“utility-owned™).! The estimated total operating revenues for
Hawai‘i Electric Light at present rates for the 2016 test year is $275,737,000, with
HEP as an IPP-owned facility, and $257,919,000 with HEP as a utility-owned
facility. These figures are illustrated on page 1 of HELCO-301, and page 1 of
HELCO-351, respectively.
What are the estimated total operating revenues for Hawai‘i Electric Light under
current effective rates for the 2016 test year?
Hawai‘i Electric Light has two estimates for total operating revenues at current
effective rates, depending on the ownership of the HEP Facility. The estimated total
operating revenues for Hawai‘i Electric Light at current effective rates for the 2016
test year is $295,500,000, with HEP as an IPP-owned facility, and $277,665,000
with HEP as a utility-owned facility. These figures are illustrated on page 2 of
HELCO-301, and page 2 of HELCO-351, respectively.
Did Hawai‘i Electric Light use the same methodology for estimating total operating
revenues that was used in its 2010 test year rate case, Docket No. 2009-0164?
Generally speaking, yes. Hawai‘i Electric Light followed the same methodology in
this case that was used in Hawai‘i Electric Light’s 2010 test year rate case (Docket
No. 2009-0164), Maui Electric Company, Limited’s 2012 test year rate case (Docket
No. 2011-0092), and Hawaiian Electric’s 2011 test year rate case (Docket

No. 2010-0080), in that an estimate of other operating revenue is sponsored by

! OnFebruary 12, 2016, Hawai‘i Electric Light filed an application in Docket No. 2016-0033 requesting
approval to acquire the HEP Facility.



10

11

12

13

14

15

16

17

18

19

20

21

22

HELCO T-3
DOCKET NO. 2015-0170
PAGE 4 OF 12

another witness, and is added to an estimate of electric sales revenue. There are

some details in the development of electric sales revenue that are new for the 2016

test year, and they will be discussed below.

TEST YEAR ELECTRIC SALES REVENUES

What are the estimated electric sales revenues for Hawai‘i Electric Light under
present rates?

The estimated electric sales revenues for Hawai‘i Electric Light at present rates for
the 2016 test year is $274,643,000, with HEP as an IPP-owned facility, and
$256,825,000 with HEP as a utility-owned facility. These figures are illustrated on
page 1 of HELCO-301, and page 1 of HELCO-351, respectively.

What are the estimated electric sales revenues for Hawai‘i Electric Light under
current effective rates?

The estimated electric sales revenues for Hawai‘i Electric Light at current effective
rates for the 2016 test year is $294,406,000, with HEP as an IPP-owned facility, and
$276,571,000 with HEP as a utility-owned facility. These figures are illustrated on
page 2 of HELCO-301, and page 2 of HELCO-351, respectively.

What 1s included in the estimates of electric sales revenue for each rate class?

The estimates of the electric sales revenues for each rate class include the revenues
from the base electric revenues as well as the ECAC revenues and PPAC revenues.
The base electric charges are comprised of: (1) the customer, demand, energy and
minimum charges; and (2) the power factor, service voltage, and other adjustments,

as provided in each rate and rate rider schedule.
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Did Hawai‘i Electric Light use the same methodology for estimating electric sales
revenues in its 2010 test year rate case, Docket No. 2009-0164?
For base electric charges and ECAC revenues, the general methodology used in this
2016 test year rate case is the same that was used in the 2010 test year rate case,
Docket No. 2009-0164, with the inclusion of PPAC revenues which was approved in
Docket No. 2009-0164. The derivation of RBA and RAM revenues included in
current effective rates is new, and is shown in HELCO-303 (for HEP as IPP-owned
scenario) and HELCO-353 (for HEP as utility-owned scenario).
How are PPAC revenues estimated?
PPAC revenues are determined by the PPAC-eligible purchased power expenses,
grossed-up for revenue tax, as shown in HELCO-312 (for HEP as IPP-owned
scenario) and HELCO-362 (for HEP as utility-owned scenario). Purchased power
expenses that are eligible for cost recovery through the PPAC include firm capacity
payments, operations and maintenance expenses, and any other purchased power
costs that are not recovered through the ECAC.
Is the PPAC discussed by another witness?
Yes. Mr. Peter Young discusses the PPAC with regard to rate design, in HELCO
T-22.
How are the revenues from the base charges for each rate class determined?
The determination of the electric sales revenues for each class 1s based on the
following data:

1. 2016 test year sales forecasts for each rate class;
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2016 test year forecasts of number of customers for each rate class;
2016 test year billing loads by subgroups and rate blocks within each rate
class, based on recorded billing loads by subgroups and rate blocks for the

12 month period from January 2014 through December 2014; and

2016 test year forecasts of rate rider adjustments.

The revenues from base electric charges are derived by simulating the billing

procedure for each rate class using the following steps:

L.

The 2016 test year forecasts of sales and number of customers are allocated
into subgroups and rate blocks within each rate class, based on recorded
billing data. The allocation of the 2016 test year sales by rate blocks, as in
the Schedule R energy rate block shown in HELCO-WP-402A, is based on
the Ogive method, using recorded billing data for the 12-month period from
January 2014 through December 2014.

The sales and number of customers allocated to each subgroup and rate block
are multiplied by the corresponding unit charges, and then summed to derive
the base electric sales revenues for each rate class.

For customers who are on rate riders (such as Rider M and Rider T), electric
sales revenues are calculated for each customer at their regular class rates and
at their rate rider rates. The differences are included as rider adjustments to

the base electric revenues of their respective rate classes.
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What customers are reflected in the rate rider adjustments?
The rate rider adjustments include estimates of rider adjustments from existing rider
customers only. Existing rider customers have rate rider adjustments, including
Rider M and Rider T, on Schedule J and Schedule P, as shown in HELCO-
WP-302F.
How is the estimate of revenues from the ECAC determined?
The estimate of revenues from the ECAC is derived by multiplying the 2016 test
year sales by the Energy Cost Adjustment Factor (“ECAF”). The ECAF at present
rates (and current effective rates) for the 2016 test year is -5.450 cents per kWh (for
the HEP as IPP-owned facility scenario), and -5.534 cents per kWh (for the HEP as
utility-owned facility scenario). At proposed rates for the 2016 test year, the ECAF
1s 0.000 cents per kWh (regardless of the HEP Facility ownership), because 2016
test year base revenues at proposed rates are based on 2016 test year fuel prices and
2016 test year purchased energy expenses. The ECAFs are summarized in
HELCO-304 (for HEP as IPP-owned scenario) and HELCO-354 (for HEP as
utility-owned scenario). The derivation of the ECAF for present rates and proposed

rates is discussed below in the ECAF portion of this testimony.

OTHER OPERATING REVENUES

What is the 2016 test year estimate for other operating revenues?
Estimated 2016 test year other operating revenues are $1,094,000 at both present
rates and current effective rates. Other operating revenues for the 2016 test year are

discussed in Ms. Natalie Epenesa’s testimony, HELCO T-9.
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ENERGY COST ADJUSTMENT CLAUSE

What is the ECAC?

The ECAC is an automatic adjustment provision in the utility’s rate schedules that
allows the utility to automatically increase or decrease charges to reflect the changes
in the Company’s energy costs of fuel and purchased energy above or below the
levels included in the base charges. The Company’s current base fuel energy
charges and fixed efficiency factor embedded in the base charges, shown in
HELCO-305 (with identical values provided in HELCO-355), were established in
Hawai‘i Electric Light’s 2010 test year rate case, Docket No. 2009-0164.

What is the purpose of the ECAC?

The purpose of the ECAC is (1) to address price changes in the Company’s cost of
fuel and purchased energy and (2) to accommodate changes to the actual mix of
generation, distributed generation (“DG”) and purchased energy resources, without
the need for a rate case.

How does the ECAC work?

A rate case proceeding determines the base electricity rates in which the following
are embedded: (1) test year levels of fuel prices; (2) payment rates for purchased
energy; and (3) a test year resource mix. The ECAC mechanism, expressed in cents
per kWh, allows the Company to recover from, or return to, customers costs due to
subsequent changes in: (1) fuel and purchased energy costs; (2) the resource mix
between utility-owned generation, utility-DG and purchased energy; (3) the resource

mix among the utility plants; and (4) the resource mix among purchased energy
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producers. An ECAF, which sets the rate adjustment that reflects these changes for
the coming month, is filed with the Commission monthly.
What costs are currently passed through the ECAC?
The Company’s fuel oil and fuel related costs in the generation component and
purchased energy cost in the purchased energy component pass through the ECAC.
In the generation component, the industrial and diesel fuel oil costs discussed by
Mr. Robert Uyeunten in HELCO T-4 pass through the ECAC. Other fuel related
costs that pass through the ECAC at present rates are the inspection cost (referred to
as Petrospect expense), propane, and fuel additive cost. These fuel-related costs are
discussed by Ms. Cecily Barnes in HELCO T-5. In the purchased energy
component, fuel-related payments for purchased energy are passed through the
ECAC. Purchased energy is discussed by Ms. Lisa Dangelmaier in HELCO T-6.
Are the fuel costs that are being passed through the ECAC at present rates the same
as the costs being passed through the ECAC at proposed rates?
Yes. As shown in HELCO-308 (for HEP as IPP-owned scenario) the fuel prices
used by the ECAC at present rates are the same as the fuel prices used by the ECAC
at proposed rates, because Hawai‘i Electric Light is not proposing to change the
items eligible for ECAC recovery at proposed rates. Similarly, HELCO-358
illustrates that Hawai‘i Electric Light is not proposing to change the items eligible

for ECAC recovery at proposed rates for the HEP as utility-owned scenario.
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How is the ECAF computed at present rates?
The calculation of the ECAF at present rates has three base composite cost
components — the central station generation component, the utility DG generation
component, and the purchased energy component. The ECAF is equal to the
difference between test year energy costs and base composite costs of the central
station generation, utility DG generation, and purchased energy components that
were established in the last rate case. Computation of the ECAF at present rates is
similar to the monthly factor computation filed with the Commission, as shown in
HELCO-306 (for HEP as IPP-owned scenario) and HELCO-356 (for HEP as
utility-owned scenario).
Why are there two scenarios for the ECAF at present rates?
As described by Mr. Jay Ignacio’s testimony, HELCO T-2, there is a 2016 test year
scenario with HEP as an IPP-owned facility, and a 2016 test year scenario with HEP
as a utility-owned facility. The two scenarios each have their own production
simulation results, as well as different purchased energy expenses that are recovered
by the ECAC. The production simulation results for each scenario are provided in
HELCO T-4, and the purchased energy expenses for each scenario are provided in
HELCO T-6.
How is the ECAF computed at proposed rates?
For the HEP as IPP-owned scenario, the proposed calculation of the ECAF consists
of three base composite cost components: (1) the central station generation with

wind and hydro components; (2) the DG energy component; and (3) the purchased
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energy component, as shown in HELCO-307. While the numerical values differ,
this methodology is the same as the Company used to establish the ECAF in its 2010
test year rate case, Docket No. 2009-0164. For the HEP as utility-owned scenario, a
fourth component is added, the HEP Facility Fuel Component, as shown in
HELCO-357.
Is the ECAC discussed by another witness in this rate case?
Yes. The ECAC is a cost-recovery mechanism and is further discussed by the rate
design witness, Mr. Peter Young, in HELCO T-22, and by Mr. Kurt Strunk, in

HELCO T-23.

AVOIDED ENERGY COST RATES AND SCHEDULE O

How are the avoided energy cost rates determined?

The avoided energy cost rates are determined using a methodology approved by the
Commission in Decision and Order No. 24086, issued on March 11, 2008, in Docket
No. 7310 and are shown in HELCO-310 (for HEP as IPP-owned scenario) and
HELCO-360 (for HEP as utility-owned scenario).

How are the Schedule Q rates for Qualifying Facilities with capacities of less than
100 kW determined?

The methodology for determining Schedule Q rates is shown in HELCO-311 (for
HEP as IPP-owned scenario) and HELCO-361 (for HEP as utility-owned scenario).
How are the avoided energy cost rates and Schedule Q rates used in this proceeding?
Certain purchased energy expenses estimated in HELCO T-6 are based on avoided

cost rates and Schedule Q rates. Consequently, the cent per kWh rates provided in



10

11

12

13

14

Q.

A.

HELCO T-3

DOCKET NO. 2015-0170

PAGE 12 OF 12
HELCO-310 and HELCO-311 are used in the estimate of purchased energy expense
for HEP as IPP-owned scenario, and the cent per kWh rates provided in HELCO-360

and HEL.CO-361 are used in the estimate of purchased energy expense for HEP as

utility-owned scenario.

SUMMARY

Please summarize your testimony.
The estimated total operating revenues for Hawai‘i Electric Light at present rates for
the 2016 test year is $275,737,000, with HEP as an IPP-owned facility, and
$257,919,000 with HEP as a utility-owned facility. The estimated total operating
revenues for Hawai‘i Electric Light at current effective rates for the 2016 test year is
$295,500,000, with HEP as an IPP-owned facility, and $277,665,000 with HEP as a
utility-owned facility.
Does this conclude your testimony?

Yes, it does.
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HAWAI'I ELECTRIC LIGHT COMPANY, INC.
DOCKET NO. 2015-0170
TEST YEAR 2016
HEP IPP-OWNED

SUMMARY OF TOTAL OPERATING REVENUES
AT PRESENT RATES

At Present
Rates
($000s)
(1) Electric Sales Revenue $274,643
(2) Other Operating Revenue $1,094
Total Operating Revenues $275,737

Source:
(1): HELCO-302, page 1.
(2): HELCO-907, page 1

HELCO-301 pl1 of 2 (Present)
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HAWAI'I ELECTRIC LIGHT COMPANY, INC.
DOCKET NO. 2015-0170
TEST YEAR 2016
HEP IPP-OWNED

SUMMARY OF TOTAL OPERATING REVENUES
AT CURRENT EFFECTIVE RATES

At Current
Effective
Rates
($000s)

(1) Electric Sales Revenue $294.,406
(2) Other Operating Revenue $1,094
Total Operating Revenues $295,500

Source:
(1): HELCO-302, page 2.
(2): HELCO-907, page 1

HECO-301 p2 of 2 (CurrEffRates)
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HAWAI'I ELECTRIC LIGHT COMPANY, INC.
DOCKET NO. 2015-0170
TEST YEAR 2016
HEP IPP-OWNED
SUMMARY OF ELECTRIC REVENUES
AT PRESENT RATES
Purchased
Energy Cost Power RBA and RAM Revenue at

Base Adjustment Adjustment Revenues Present

Revenues Revenues Revenues by Class Rates

Rate Class ($000s) ($000s) ($000s) ($000s) ($000s)
A B C D E=A+B+C+D
Schedule R $115,109.0 ($19,831.0) $9,624.0 $0 $104,902.0
Schedule G $33,285.7 ($4,874.8) $2,171.0 $0 $30,581.9
Schedule J $92,923.9 ($17,650.5) $6,658.6 $0 $81,932.0
Schedule P $66,146.1 ($14,135.4) $4,063.4 $0 $56,074.1
Schedule F $1,254.6 ($226.2) $124.8 $0 $1,153.2
Total $308,719.3 ($56,717.9)  $22,641.8 $0.0 $274,643.2

SOURCE:

(A-C): HELCO-WP-302
(D): Zero at Present Rates (will be non-zero at Current Effective Rates)

HELCO-302 p1 (Present)
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HAWAI'I ELECTRIC LIGHT COMPANY, INC.
DOCKET NO. 2015-0170
TEST YEAR 2016
HEP IPP-OWNED
SUMMARY OF ELECTRIC REVENUES
AT CURRENT EFFECTIVE RATES
Purchased
Energy Cost Power RBA and RAM Revenue at

Base Adjustment Adjustment Revenues Current Effective

Revenues Revenues Revenues by Class Rates

Rate Class ($000s) ($000s) ($000s) ($000s) ($000s)
A B C D E=A+B+C+D
Schedule R $115,109.0 ($19,831.0) $9,624.0 $6,909.9 $111,811.9
Schedule G $33,285.7 ($4,874.8) $2,171.0 $1,698.5 $32,280.4
Schedule J $92,923.9 ($17,650.5) $6,658.6 $6,150.1 $88,082.1
Schedule P $66,146.1 ($14,135.4) $4,063.4 $4,925.3 $60,999.4
Schedule F $1,254.6 ($226.2) $124.8 $78.9 $1,232.1
Total $308,719.3 ($56,717.9) $22,641.8 $19,762.7 $294,405.9

SOURCE:

(A-C): HELCO-WP-302
(D): HELCO-302, page 3

HELCO-302 p2 (CurrEffRates)



HELCO-302
DOCKET NO. 2015-0170
PAGE 3 OF 5

HAWAI'I ELECTRIC LIGHT COMPANY, INC.
DOCKET NO. 2015-0170
TEST YEAR 2016
HEP IPP-OWNED

2016 TEST YEAR REVENUE BALANCING ACCOUNT (RBA) AND
RATE ADJUSTMENT MECHANISM (RAM) BY CLASS

L1 2016 TY Revenue at Current Effective Rates, ($000s) $294,406.0
L2 2016 TY Revenue at Present Rates, ($000s) $274,643.2
L3=L1-L2 2016 TY RBA and RAM Revenues, ($000s) $19,762.8
L4 2016 TY Sales (MWh) 1,040,692
L5=1L3/L4 2016 TY RBA and RAM Allocation Rate ($000s/MWh) $0.018990
(for allocation of RBA+RAM to classes, below)
A B C
2016 TY 2016 TY
2016 TY RBA and RAM RBA and RAM
Rate Class Sales Allocation Rate  Revenues by Class
(MWh) ($000s/MWh) ($000s)
Schedule R 363,871 $0.018990 $6,909.9
Schedule G 89,444 $0.018990 $1,698.5
Schedule J 323,860 $0.018990 $6,150.1
Schedule P 259,363 $0.018990 $4,925.3
Schedule F 4,154 $0.018990 $78.9
Total 1,040,692 $19,762.7

Source:
L1

L2
Column A
Column B:
Column C:

Note: Totals may not add, due to rounding.

HELCO-303, item |.
HELCO-302, page 1.
HELCO-WP-302z

Line 5

Column A * Column B
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HAWAI'I ELECTRIC LIGHT COMPANY, INC.
DOCKET NO. 2015-0170
TEST YEAR 2016

HEP IPP-OWNED

COMPARISON OF ELECTRIC SALES REVENUE BY CLASS

A B C=A+B
Revenue RBA and RAM Revenue
at Revenues at Current
Rate Class Present Rates by Class Effective Rates
($000s) ($000s) ($000s)
Schedule R $104,902.0 $6,909.9 $111,811.9
Schedule G $30,581.9 $1,698.5 $32,280.4
Schedule J $81,932.0 $6,150.1 $88,082.1
Schedule P $56,074 .1 $4,925.3 $60,999.4
Schedule F $1,153.2 $78.9 $1,232.1
Total $274,643.2 $19,762.7 $294.,405.9

Note: Totals may not add, due to rounding.

Source:

Column A
Column B:

HELCO-302, page 1.
HELCO-302, page 3.
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L3=L1/L2

Source:

L1

Column A
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HAWAI'| ELECTRIC LIGHT COMPANY, INC.
DOCKET NO. 2015-0170
TEST YEAR 2016
HEP IPP-OWNED

2016 TEST YEAR
RATE ADJUSTMENT MECHANISM (RAM) BY CLASS

2016 TY RAM Revenues, ($000s) $8,533.5
2016 TY Sales (MWh) 1,040,692
2016 TY RAM Allocation Rate ($000s/MWh) $0.008200
(for allocation of RAM to classes, below)
A B C
2016 TY 2016 TY
2016 TY RAM RAM
Rate Class Sales Allocation Rate  Revenues by Class
(MWh) ($000s/MWh) ($000s)
Schedule R 363,871 $0.008200 $2,983.7
Schedule G 89,444 $0.008200 $733.4
Schedule J 323,860 $0.008200 $2,655.7
Schedule P 259,363 $0.008200 $2,126.8
Schedule F 4,154 $0.008200 $34.1
Total 1,040,692 $8,533.7

Note: Totals may not add, due to rounding.

HELCQO-303, item i.
HELCO-WP-302z
Line 3

Column A * Column B
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HAWAI'I ELECTRIC LIGHT COMPANY, INC.

DOCKET NO. 2015-0170
TEST YEAR 2016
HEP IPP-OWNED

DERIVATION OF REVENUES AT CURRENT EFFECTIVE RATES

Target Revenues definition ($000):

A Approved Electric Revenues Final TY 2010 $355,605.0
less:
B  Fuel Expense $80,078.0
C  Purchased Power Expense $105,866.0
D Revenue Taxes on Electric Revenues $31,595.5
E TY 2010 Target Revenue $138,065.5| E = A - (B+C+D)
F TY 2010 Sales MWH 1,122,600
G TY 2010 Purchased Power Non-Energy Expense (PPAC) $20,410.6
H TY 2010 Purchased Power Energy Expense $85,455.4
J  TY 2010 Fuel Expense in Revenue Factor, $/kWh 0.071332621 J=B/F
K TY 2010 Purchased Energy Expense in Revenue Factor, $/kWh 0.076122751 K=H/F
Derive Current Effective Revenues, ($000):
a TY 2010 Target Revenue Before Adjustments $138,065.5 a=E
plus:

b  Fuel Expense in Revenue at TY 2016 Sales $74,235.3 b=Jxp
¢  Purchased Energy Expense in Revenue at TY 2016 Sales $79,220.3 c=Kxp
d TY 2016 PPAC Revenue at Present Rates, without revenue taxes $20,630.1 d=(1-0.08885) x r
e TY 2016 ECAC Revenue at Present Rates, without revenue taxes -$51,678.5 e =(1-0.08885) x q
f Effective Electric Revenue at 2016 sales, without Revenue Taxes $260,472.7 f=a+b+c+d+e
g Revenue Taxes $25,399.8 g = f/(1-0.08885)-f
h  Effective Electric Revenue at 2016 sales, including Revenue Taxes $285,872.5 h=f+g
i 2016 RAM $8,533.5
i 2016 Revenues at Current Effective Rates $294,406.0
Reference:

p 2016 TY Sales, from HELCO-302, page 3. 1,040,692 MWh

g 2016 TY ECAC with revenue taxes, from HELCO-302, page 1. -$56,717.9 $000

r 2016 TY PPAC with revenue taxes, from HELCO-302, page 1. $22,641.8 $000

Lines A, B, C: Order 30301, issued April 4, 2012 in Docket No. 2009-0164. Exhibit A, page 1.
Line F: Order 30168, issued February 8, 2012 in Docket No. 2009-0164. Page 19.
Line G: Revised Schedules Resulting from D&O No. 30168, filed February 21, 2012. Exhibit 2C, Page 5.
Lines i: Transmittal No. 16-02 (Decoupling), revised May 29, 2016. Schedule A, Line 4.



HELCO-304
DOCKET NO. 2015-0170
PAGE1OF 1

Hawai'i Electric Light Company, Inc.
2016 Test Year - Direct Testimony
HEP IPP-Owned

ENERGY COST ADJUSTMENT FACTORS

ENERGY COST ENERGY COST
ADJUSTMENT ADJUSTMENT
FACTOR FACTOR

PRESENT RATES PROPOSED RATES

-5.450 ¢/KWH 0.000 ¢/KWH

Source:
HELCO-306 (Present) & HELCO-307 (Proposed).

HELCO-304



HELCO-305
DOCKET NO. 2015-0170
PAGE1OF 1

Hawai'i Electric Light Company, Inc.
2016 Test Year - Direct Testimony

BASE FUEL ENERGY CHARGE AND
FIXED EFFICIENCY FACTOR (OR SALES HEAT RATE)

Line
1 Rate Proceeding Docket No. 2009-0164
2 Effective April 9, 2012
3 Base Fuel Energy, ¢/kWh 16.2487
Base Fuel QOil Price
4 Hill Industrial, $/bbl 69.26
5 Puna Industrial, $/bbl 70.50
6 Kanoelehua Diesel, $/bbl 85.16
7 Keahole Diesel, $/bbl 86.48
8 Puna Diesel, $/bbl 85.20
9 Waimea Diesel, $/bbl 86.17
Base Composite Cost
10 Generation , ¢/mil btu 1224.44
11 Purchased Energy, ¢/kWh 13.354
12 DG Energy, ¢/kWh 15.702
Fixed Efficiency Factor or
Sales Heat Rate (btu/kWh of sales)
13 Industrial 15,148
14 Diesel 10,424

15 Other 12,621

HELCO-305



ENERGY COST ADJUSTMENT (ECA) FILING - 2016 Test Year - Direct Testimony (page 1 of 2)

Line
1
2

Effective Date

HAWAII ELECTRIC LIGHT COMPANY, INC.
ENERGY COST ADJUSTMENT (ECA) FILING
Present Rates
HEP IPP-Owned

2016 Test Year - Direct Testimony

- 0O © ONOOAW

i

23A

23B
24
25

26

27

28

29
30
31

32
33
34

HELCO-306
DOCKET NO. 2015-0170
PAGE 1 OF 2

Supercedes Factors of
GENERATION COMPONENT
CENTRAL STATION WITH WIND/HYDRO COMPONENT
FUEL PRICES, ¢/mmbtu
(Reserved for Future Use) 0.00
Hill Industrial 467.86
Puna Industrial 486.47
Keahole Diesel 952.41
Waimea Diesel 946.14
Hilo Diesel 921.15
Puna Diesel 922.80 DG ENERGY COMPONENT
Wind 0.00 | 35 COMPOSITE COST OF DG
Hydro 0.00 ENERGY, ¢/kWh 14.582
36 % Input to System kWh Mix 0.01
BTU MIX, %
(Reserved for Future Use) 0.000 | 37 WTD COMP DG ENERGY COST,
Hill Industrial 49.779 ¢/kWh (Lines 35 x 36) 0.00146
Puna Industrial 4.183
Keahole Diesel 39.155 | 38 BASE DG ENERGY COMP COST 16.702
Waimea Diesel 0.087 | 39 Base % Input to System kWh Mix 0.06
Hilo Diesel 0.140 | 40 WTD BASE DG ENERGY COST,
Puna Diesel 2.910 ¢/kWh (Line 38 x 39) 0.00942
Wind 0.000
Hydro 3.746 | 41 Cost Less Base (Line 37 - 40) (0.00796)
100.000 | 42 Loss Factor 1.067
COMPOSITE COST OF GENERATION, 43 Revenue Tax Req Multiplier 1.0975
CNTRL STN+WIND/HYDRO ¢/mmbtu 655.12 | 44 DG FACTOR,
% Input to System kWh Mix 54.25 ¢/kWh (Line 41 x 42 x 43) (0.00932)
EFFICIENCY FACTOR, mmbtu/kWh
(A) B) ©) D)
Percent of
Eff Factor Centrl Stn + Weighted
Euel Type mmbtu/kwh Wind/Hydro Eff Factor
(Future Use) 0.000000 0.00 0.000000
Industrial 0.015148 45.59 0.006906
Diesel 0.010424 50.66 0.005281
Other 0.012621 3.75 0.000473
(Lines 23, 24, 25): Col(B) x Col(C) = Col(D)
Weighted Efficiency Factor, mmbtu/kWh
[lines 23(D) + 24(D) + 25(D)] 0.012660
WGTD. COMPOSITE CNTRL STN +
WIND/HYDRO GEN COST, ¢/kWh
(lines (21x22x26)) 4.49940
BASE CNTRL STN + WND/HYDRO GEN. COST,
¢/mmbtu 1,224.44
Base % Input to Sys kWh Mix 46.06
Efficiency Factor, mmbtu/kwh 0.012621
WEIGHTED BASE CNTRL STN +
WIND/HYDRO GEN COST ¢/kWh
(lines (28x29x30)) 7.11795
SUMMARY OF
COST LESS BASE (line(27-31)) (2.61855) TOTAL GENERATION FACTOR, ¢/kWh
Revenue Tax Req Multiplier 1.0975 | 45 Cntrl Stn+Wind/Hydro (In 34) (2.87386)
CNTRL STN+WIND/HYDRO 46 DG (In 44) (0.00932)
GENERATION FACTOR, 47 TOTAL GENERATION FACTOR,
¢/kWh (line (32x33)) (2.87386) ¢/kWh (lines 45 + 46) (2.88318)

Reference: HELCO-WP-306

HELCO-306 pg 1,2 of 2



HELCO-306

DOCKET NO. 2015-0170

HAWAII ELECTRIC LIGHT COMPANY, INC.
ENERGY COST ADJUSTMENT (ECA) FILING

Present Rates
HEP IPP-Owned

ENERGY COST ADJUSTMENT (ECA) FILING - 2016 Test Year - Direct Testimony (page 2 of 2)

Line

87

88
89

90
91
92
93

PURCHASED ENERGY COMPONENT

PURCHASED ENERGY PRICE, ¢/kWh
HEP

PGV (up to 25 MW)

PGV (25 to 30 MW)

PGV (30 to 38 MW, 1st 30 GWh)
PGV (30 to 38 MW, > 30 GWh)
PGV (up to 22 MW)

PGV (22 to 27 MW)

PGV (27 to 38 MW)

Wailuku Hydro

Wailuku Hydro

Hawi Renewable Dev.

Hawi Renewable Dev.

Tawhiri (Pakinini Nui)

Tawhiri (Pakinini Nui)

<Reserved for Future Use>
Small Hydro (>100 KW)

Small Hydro (>100 KW)

Sch Q Hydro (<100 KW)

FIT

PURCHASED ENERGY KWH MIX, %
HEP

PGV (up to 25 MW)

PGV (25 to 30 MW)

PGV (30 to 38 MW, 1st 30 GWh)
PGV (30 to 38 MW, > 30 GWh)
PGV (up to 22 MW)

PGV (22 to 27 MW)

PGV (27 to 38 MW)

Wailuku Hydro

Wailuku Hydro

Hawi Renewable Dev.

Hawi Renewable Dev.

Tawhiri (Pakinini Nui)

Tawhiri (Pakinini Nui)

<Reserved for Future Use>
Small Hydro (>100 KW)

Small Hydro (>100 KW)

Sch Q Hydro (<100 KW)

FIT

COMPOSITE COST OF PURCHASED
ENERGY, ¢/kWh

% Input to System kWh Mix

WEIGHTED COMP. PURCH. ENERGY
COST, ¢/kWh (lines (84x85))

BASE PURCHASED ENERGY
COMPOSITE COST, ¢/kWh

Base % Input to Sys kWh Mix

WEIGHTED BASE PURCH ENERGY
COST, ¢/kWh (lines (87 x 88))

COST LESS BASE(lines (86 - 89))

Loss Factor

Revenue Tax Req Multiplier

PURCHSD ENERGY FCTR, ¢/kWh
(lines (90 x 91 x 92))

Reference: HELCO-WP-306

On Peak
On Peak
On Peak
On Peak
Off Peak
Off Peak
Off Peak
On Peak
Off Peak
On Peak
Off Peak
On Peak
Off Peak

On Peak
Off Peak

On Peak
On Peak
On Peak
On Peak
Off Peak
Off Peak
Off Peak
On Peak
Off Peak
On Peak
Off Peak
On Peak
Off Peak

On Peak
Off Peak

11.721
10.234
12.480

9.520

0.000
11.190
12.480

6.340
10.285
11.246
10.234
11.190

9.831
10.657

0.000
10.234
11.190
10.320
23.857

21.70
20.62
4.12
1.01
0.00
13.23
2.98
0.88
2.93
2.10
5.05
2.48
13.15
8.73
0.00
0.10
0.07
0.07
0.78

100.00

10.939
45.74

5.00350

PAGE 2 OF 2

13.354
53.88

7.19514

(2.19164)
1.067
1.0975
(2.56648)

ine SYSTEM COMPOSITE

94 GEN AND PURCHASED ENERGY
FACTOR, ¢/kWh
(lines (47 + 93))

95 Not Used

96 Not Used

97 ECA Reconciliation Adjustment

98 ECA FACTOR, ¢/kWh
(lines (94 + 95 + 96 + 97))

(5.44966)

0.000
0.000
0.000

(5.450)

HELCO-306 pg 1,2 of 2



HELCO-307

DOCKET NO. 2015-0170

PAGE 1 OF 2
HAWAII ELECTRIC LIGHT COMPANY, INC.
ENERGY COST ADJUSTMENT (ECA) FILING
Proposed Rates
HEP IPP-Owned
ENERGY COST ADJUSTMENT (ECA) FILING - 2016 Test Year - Direct Testimony (page 1 of 2)
Line
1 Effective Date 2016 Test Year - Direct Testimony
2 Supercedes Factors of
GENERATION COMPONENT
CENTRAL STATION WITH WIND/HYDRO COMPONENT
FUEL PRICES, ¢/mmbtu
3 Shipman Industrial 0.00
4 Hill Industrial 467.86
5 Puna Industrial 486.47
6 Keahole Diesel 952.41
7 Waimea Diesel 946.14
8 Hilo Diesel 921.15
9 Puna Diesel 922.80 DG ENERGY COMPONENT
10 Wind 0.00 35 COMPOSITE COST OF DG
11 Hydro 0.00 ENERGY, ¢/kWh 14.582
36 % Input to System kWh Mix 0.01
BTU MIX, %
12  Shipman Industrial 0.000 37 WTD COMP DG ENERGY COST,
13  Hill Industrial 49.779 ¢/kWh (Lines 35 x 36) 0.00146
14  Puna Industrial 4.183
15 Keahole Diesel 39.155 38 BASE DG ENERGY COMP COST 14.58
16 Waimea Diesel 0.087 39 Base % Input to System kWh Mix 0.01
17 Hilo Diesel 0.140 40 WTD BASE DG ENERGY COST,
18 Puna Diesel 2.910 ¢/kWh (Line 38 x 39) 0.00146
19  Wind 0.000
20 Hydro 3.746 41 Cost Less Base (Line 37 - 40) 0.00000
100,000 42 Loss Factor 1.072
21 COMPOSITE COST OF GENERATION, 43 Revenue Tax Req Multiplier 1.0975
CNTRL STN+WIND/HYDRO ¢/mmbtu 655.12 44 DG FACTOR,
22 % Input to System kWh Mix 54.25 ¢/kWh (Line 41 x 42 x 43) 0.00000
EFFICIENCY FACTOR, mmbtu/kWh
(A) (B) ©) D)
Percent of
Eff Factor Centrl Stn + Weighted
Euel Type mmbtu/kwh Wind/Hydro Eff Factor
23 Industrial 0.014486 45.58 0.006603
24 Diesel 0.010214 50.67 0.005175
25 Other 0.012237 3.75 0.000459
(Lines 23, 24, 25): Col(B) x Col(C) = Col(D)
26 Weighted Efficiency Factor, mmbtu/kWh
[lines 23(D) + 24(D) + 25(D)] 0.012237
27 WGTD. COMPOSITE CNTRL STN +
WIND/HYDRO GEN COST, ¢/kWh
(lines (21x22x286)) 4.34906
28 BASE CNTRL STN + WND/HYDRO GEN. COST,
¢/mmbtu 655.12
29 Base % Input to Sys kWh Mix 54.25
30 Efficiency Factor, mmbtu/kwh 0.012237
31 WEIGHTED BASE CNTRL STN +
WIND/HYDRO GEN COST ¢/kWh
(lines (28x29x30)) 4.34906
SUMMARY OF
32 COST LESS BASE (line(27-31)) 0.00000 TOTAL GENERATION FACTOR, ¢/kWh
33 Revenue Tax Req Multiplier 1.0975 45 Cntrl Stn+Wind/Hydro (line 34) 0.00000
34 CNTRL STN+WIND/HYDRO 46 DG (line 44) 0.00000
GENERATION FACTOR, 47 TOTAL GENERATION FACTOR,
¢/kWh (line (32x33)) 0.00000 ¢/kWh (lines 45 + 46) 0.00000
Reference: HELCO-WP-306, HELCO-WP-307 and HELCO-WP-309

HELCO-307 pg 1,2 of 2



HELCO-307
DOCKET NO. 2015-0170

PAGE 2 OF 2
HAWAII ELECTRIC LIGHT COMPANY, INC.
ENERGY COST ADJUSTMENT (ECA) FILING
Proposed Rates
HEP IPP-Owned
ENERGY COST ADJUSTMENT (ECA) FILING - 2016 Test Year - Direct Testimony (page 2 of 2)
Line PURCHASED ENERGY COMPONENT
PURCHASED ENERGY PRICE, ¢/kWh
48 HEP 11.721
49 PGV (up to 25 MW) On Peak 10.234
50 PGV (25 to 30 MW) On Peak 12.480
51 PGV (30 to 38 MW, 1st 30 GW On Peak 9.520
52 PGV (30 to 38 MW, > 30 GWh' On Peak 0.000
53 PGV (up to 22 MW) Off Peak 11.190
54 PGV (22 to 27 MW) Off Peak 12.480
55 PGV (27 to 38 MW) Off Peak 6.340
56 Wailuku Hydro On Peak 10.285
57 Wailuku Hydro Off Peak 11.246
58 Hawi Renewable Dev. On Peak 10.234
59 Hawi Renewable Dev. Off Peak 11.190
60 Tawhiri (Pakinini Nui) On Peak 9.831
61 Tawhiri (Pakinini Nui) Off Peak 10.657
62 <Reserved for Future Use> 0.000
63 Small Hydro (>100 KW) On Peak 10.234
64 Small Hydro (>100 KW) Off Peak 11.190
65 Sch Q Hydro (<100 KW) 10.320
66 FIT 23.857
PURCHASED ENERGY KWH MIX, %
67 HEP 21.70
68 PGV (up to 25 MW) On Peak 20.62
69 PGV (25 to 30 MW) On Peak 412
70 PGV (30 to 38 MW, 1st 30 GW On Peak 1.01
71 PGV (30 to 38 MW, > 30 GWh On Peak 0.00
72 PGV (up to 22 MW) Off Peak 13.23
73 PGV (22 to 27 MW) Off Peak 298
74 PGV (27 to 38 MW) Off Peak 0.88
75 Wailuku Hydro On Peak 2.93
74 Wailuku Hydro Off Peak 2.10
75 Hawi Renewable Dev. On Peak 5.05
76 Hawi Renewable Dev. Off Peak 2.48
77 Tawhiri (Pakinini Nui) On Peak 13.15
78 Tawhiri (Pakinini Nui) Off Peak 8.73
79 <Reserved for Future Use> 0.00
80 Small Hydro (>100 KW) On Peak 0.10
81 Small Hydro (>100 KW) Off Peak 0.07
82 Sch Q Hydro (<100 KW) 0.07
83 FIT 0.78
100.00
84 COMPOSITE COST OF PURCHASED
ENERGY, ¢/kWh 10.939
85 % Input to System kWh Mix 4574
86 WEIGHTED COMP. PURCH. ENERGY
COST, ¢/kWh (lines (84x85)) 5.00350
87 BASE PURCHASED ENERGY _Line SYSTEM COMPOSITE
COMPOSITE COST, ¢/kWh 10.939
88 Base % Input to Sys kWh Mix 4574 94 GEN AND PURCHASED ENERGY
89 WEIGHTED BASE PURCH ENERGY FACTOR, ¢/kWh 0.00000
COST, ¢/kWh (lines (87 x 88)) 5.00350 (lines (47 + 93))
95 Not Used 0.000
90 COST LESS BASE(lines (86 - 89)) 0.00000 96 Not Used 0.000
91 Loss Factor 1.072 97 ECA Reconciliation Adjustment 0.000
92 Revenue Tax Req Multiplier 1.0975 98 ECA FACTOR, ¢/kWh 0.000
93 PURCHSD ENERGY FCTR, ¢/kWh 0.00000 (lines (94 + 95 + 96 + 97))
(lines (90 x 91 x 92))

Reference: HELCO-WP-306, HELCO-WP-307 and HELCO-WP-309

HELCO-307pg 1,2 0f 2
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Source:

HELCO-308

DOCKET NO. 2015-0170

Hawai'i Electric Light Company, Inc.
2016 Test Year - Direct Testimony
HEP IPP-Owned

PAGE1OF 1

COMPOSITE COST OF GENERATION - CENTRAL STATION WITH WIND/HYDRO

FUEL PRICES, ¢/mmbtu

Shipman Industrial
Hill Industrial
Puna Industrial
Keahole Diesel
Waimea Diesel
Kanoelehua Diesel
Puna Diesel

Wind

Hydro

BTU MIX. %
Shipman Industrial
Hill Industrial
Puna Industrial
Keahole Diesel
Waimea Diesel
Kanoelehua Diesel
Puna Diesel
Wind
Hydro

COMPOSITE COST OF GENERATION,

CENTRAL STATION WITH WIND/HYDRO

(¢/mmbtu )

Col (A): HELCO-WP-306
Col ( B): HELCO-WP-307

(A) (B) (C)
At Present At Proposed Difference
Rates Rates (B)-(A)

0.00 0.00 0.00
467.86 467.86 0.00
486.47 486.47 0.00
952 .41 952 .41 0.00
946.14 946.14 0.00
921.15 921.15 0.00
922.80 922.80 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.000 0.000 0.00
49.779 49.779 0.00
4.183 4.183 0.00
39.155 39.155 0.00
0.087 0.087 0.00
0.140 0.140 0.00
2.910 2.910 0.00
0.000 0.000 0.00
3.746 3.746 0.00
100.00 100.00 0.00

655.12 655.12 0.00

HELCO-308




HELCO-309
DOCKET NO. 2015-0170
PAGE1OF 1

Hawai'i Electric Light Company, Inc.
2016 Test Year - Direct Testimony
HEP IPP-Owned

FIXED AND WEIGHTED EFFICIENCY FACTORS
At Proposed Rates

Industrial Diesel Other Total

1 Fixed Efficiency Factor 0.014486 0.010214 0.012237 MBTU/kWh
2 Gen MWh % 45.58 50.67 3.75 100.00 %

3 Weighted Efficiency Factor
(line 1 x line 2) 0.006603 0.005175 0.000459 0.012237 MBTU/kWh

Reference:
1 HELCO-WP-309
2 HELCO-WP-307, page 3.

HELCO-309



Hawai'i Electric Light Company, Inc

AVOIDED ENERGY COST RATES
ADJUSTED FOR TY2016 FUEL PRICES

HEP IPP-Owned

Line On-Peak Off-Peak
(1) Avoided Fuel Cost 9.570 10.190
2) Avoided O&M Cost 0.538 0.869
(3) Avoided Working Cash 0.073 0.078
(4) Avoided Fuel Inventory 0.053 0.053
(%) Total Avoided Energy Cost Rates 10.234 11.190

HELCO-310

HELCO-310

DOCKET NO. 2015-0170

¢/kwh
¢/kwh
¢/kwh
¢/kwh
¢/kwh

Page 1 of 1



HELCO-311
DOCKET NO. 2015-0170
Page 1 of 1

Hawaii Electric Light Company, Inc.
DERIVATION OF SCHEDULE Q PAYMENT RATES, TY2016
Schedule "Q" Rate - Under 100 KW

HEP IPP-Owned

Line On-Peak Off-Peak
(1)  Avoided Fuel Cost 9.570 10.190 ¢/kwh
(2) Avoided O&M Cost 0.538 0.869 ¢/kwh
(3) Power Factor Adjustment -0.120 -0.280 ¢/kwh
(4) Pre Time-Weighted "Q" Payment Rate (line 1 + 2 + 3) 9.988 10.779 ¢/kwh
(6) Hour Weighting 14/24 10/24  Hrs/Hrs
(6) Time-weighted Peak Time-Related Schedule "Q" Energy  5.83 449  ¢/kwh
Payment Rate (line 4 x 5)

(") Time-weighted "Q" ON PEAK Payment Rate 583  ¢/kwh
) Time-weighted "Q" OFF PEAK Payment Rate 449  ¢/kwh
(9) Schedule "Q" Energy Payment Rate (line 7 + 8) 10.32  ¢/kwh

Note

Calculations based on:
Docket No. 7310 - Instituting a Proceeding to Investigate the Proxy Method
and the Proxy Method Formula Used to Calculate Avoided Energy Costs and Schedule Q
Rates of the Electric Utilities in the State of Hawaii
Updated Stipulation and Decision Order No. 24086 dated 3/11/08.

HELCO-311



HELCO-312

DOCKET NO. 2015-0170

PAGE | OF 2
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Line

1a

1b

2a
2b
2c

4

9
10

11
11a

14

15
15a

Description

PGV Energy
PGV Capacity

HEP Fuel
HEP Capacity & Fixed O&M
HEP Variable O&M

Wailuku Hydro

Hawi Renewable Dev
Tawhiri (Pakini Nui)

Small Hydro (> 100 kW)
Sch Q

FIT

(Reserved for Future Use)

Total of Purch Pwr
FYI: PPAC Total

Rev Tax Adj
Total Revenue Rgmt
FYI: PPAC Total

PAGE 2 OF 2
Hawai'i Electric Light Company, Inc.
2016 Test Year - Direct Testimony
HEP as IPP-Owned
Cost-Recovery of Purchased Power Expenses
Eligible Expense ($)

Base Rates PPAC Total

& ECAC Demand Related Energy Related
23,627,900 23,627,900
5,175,175 5,175,175
12,982,900 12,982,900
14,251,345 14,251,345
1,203,822 1,208,822
2,741,200 2,741,200
4,049,800 4,049,800
11,341,900 11,341,900
97,100 97,100
36,600 36,600
950,100 950,100
0
55,827,500 19,426,520 1,203,822 76,457,842

20,630,342
1.097514 1.097514 1.097514 1.097514
61,271,470 21,320,880 1,321,212 83,913,562
22,642,092

HELCO-312
DOCKET NO. 2015-0170




HELCO-313 to HELCO-350
DOCKET NO. 2015-0170

Not Used



HELCO-351
DOCKET NO. 2015-0170
PAGE 1 OF 2

HAWAI'I ELECTRIC LIGHT COMPANY, INC.
DOCKET NO. 2015-0170
TEST YEAR 2016
HEP UTILITY-OWNED

SUMMARY OF TOTAL OPERATING REVENUES
AT PRESENT RATES

At Present
Rates
($000s)
(1) Electric Sales Revenue $256,825
(2) Other Operating Revenue $1,094
Total Operating Revenues $257,919

Source:
(1): HELCO-352, page 1.
(2): HELCO-907, page 1

HELCO-351 pl of 2 (Present)



HELCO-351
DOCKET NO. 2015-0170

PAGE 2 OF 2

HAWAI'I ELECTRIC LIGHT COMPANY, INC.
DOCKET NO. 2015-0170
TEST YEAR 2016
HEP UTILITY-OWNED

TOTAL OPERATING REVENUES
AT CURRENT EFFECTIVE RATES

At Current
Effective
Rates
($000s)

(1) Electric Sales Revenue $276,571
(2) Other Operating Revenue $1,094
Total Operating Revenues $277,665

Source:
(1): HELCO-352, page 2.
(2): HELCO-907, page 1

HECO-351 p2 of 2 (CurrEffRates)



HELCO-352
DOCKET NO. 2015-0170

PAGE 1 OF 5
HAWAI'I ELECTRIC LIGHT COMPANY, INC.
DOCKET NO. 2015-0170
TEST YEAR 2016
HEP UTILITY-OWNED
SUMMARY OF ELECTRIC REVENUES
AT PRESENT RATES
Purchased
Energy Cost Power RBA and RAM Revenue at

Base Adjustment Adjustment Revenues Present

Revenues Revenues Revenues by Class Rates

Rate Class ($000s) ($000s) ($000s) ($000s) ($000s)
A B C D E=A+B+C+D
Schedule R $115,123.9 ($20,136.7) $2,429.3 $0 $97,416.5
Schedule G $33,285.7 ($4,949.7) $546.5 $0 $28,882.5
Schedule J $92,923.9 ($17,922.4) $1,667.7 $0 $76,669.2
Schedule P $66,146.1 ($14,3583.1) $1,005.0 $0 $52,798.0
Schedule F $1.267.1 ($229.8) $31.8 $0 $1,059.1
Total $308,736.7  ($57,591.7) $5,680.3 $0.0 $256,825.3

SOURCE:

(A-C): HELCO-WP-352
(D): Zero at Present Rates (will be non-zero at Current Effective Rates)

HELCO-352 p1 (Present)



HELCO-352
DOCKET NO. 2015-0170

PAGE 2 OF 5
HAWAI'I ELECTRIC LIGHT COMPANY, INC.
DOCKET NO. 2015-0170
TEST YEAR 2016
HEP UTILITY-OWNED
SUMMARY OF ELECTRIC REVENUES
AT CURRENT EFFECTIVE RATES
Purchased
Energy Cost Power RBA and RAM Revenue at

Base Adjustment Adjustment Revenues Current Effective

Revenues Revenues Revenues by Class Rates

Rate Class ($000s) ($000s) ($000s) ($000s) ($000s)
A B C D E=A+B+C+D
Schedule R $115,123.9 ($20,136.7) $2,429.3 $6,903.8 $104,320.3
Schedule G $33,285.7 ($4,949.7) $546.5 $1,697.0 $30,579.5
Schedule J $92,923.9 ($17,922.4) $1,667.7 $6,144.7 $82,813.9
Schedule P $66,146.1 ($14,353.1) $1,005.0 $4,921.0 $57,719.0
Schedule F $1,257 1 ($229.8) $31.8 $78.8 $1,137.9
Total $308,736.7 ($57,591.7) $5,680.3 $19,745.3 $276,570.6

SOURCE:

(A-C): HELCO-WP-352
(D): HELCO-352, page 3

HELCO-352 p2 (CurrEffRates)



HELCO-352
DOCKET NO. 2015-0170
PAGE 3 OF 5

HAWATI'I ELECTRIC LIGHT COMPANY, INC.
DOCKET NO. 2015-0170
TEST YEAR 2016
HEP UTILITY-OWNED

2016 TEST YEAR REVENUE BALANCING ACCOUNT (RBA) AND
RATE ADJUSTMENT MECHANISM (RAM) BY CLASS

L1 2016 TY Revenue at Current Effective Rates, ($000s) $276,570.7
L2 2016 TY Revenue at Present Rates, ($000s) $256,825.3
L3=L1-L2 2016 TY RBA and RAM Revenues, ($000s) $19,745.4
L4 2016 TY Sales (MWh) 1,040,692
L5=1L3/L4 2016 TY RBA and RAM Allocation Rate ($000s/MWh) $0.018973
(for allocation of RBA+RAM to classes, below)
A B C
2016 TY 2016 TY
2016 TY RBA and RAM RBA and RAM
Rate Class Sales Allocation Rate  Revenues by Class
(MWh) ($000s/MW h) ($000s)
Schedule R 363,871 $0.018973 $6,903.8
Schedule G 89,444 $0.018973 $1,697.0
Schedule J 323,860 $0.018973 $6,144.7
Schedule P 259,363 $0.018973 $4,921.0
Schedule F 4,154 $0.018973 $78.8
Total 1,040,692 $19,745.3

Source:
L1

L2
Column A
Column B:
Column C:

Note: Totals may not add, due to rounding.

HELCO-353, item |.
HELCO-352, page 1.
HELCO-WP-302z

Line 5

Column A * Column B



HELCO-352

DOCKET NO. 2015-0170

PAGE 4 OF 5

HAWAI'I ELECTRIC LIGHT COMPANY, INC.
DOCKET NO. 2015-0170
TEST YEAR 2016

HEP UTILITY-OWNED

COMPARISON OF ELECTRIC SALES REVENUE BY CLASS

A B C=A+B

Revenue RBA and RAM Revenue

at Revenues at Current
Rate Class Present Rates by Class Effective Rates

($000s) ($000s) ($000s)

Schedule R $97.,416.5 $6,903.8 $104,320.3
Schedule G $28,882.5 $1,697.0 $30,579.5
Schedule J $76,669.2 $6,144.7 $82,813.9
Schedule P $52,798.0 $4,921.0 $57,719.0
Schedule F $1,059.1 $78.8 $1,137.9
Total $256,825.3 $19,745.3 $276,570.6

Note: Totals may not add, due to rounding.

Source:

Column A
Column B:

HELCO-352, page 1.
HELCO-352, page 3.




L1
L2

L3=L1/L2

Source:

L1

Column A
Column B:

Column C:

HELCO-352

DOCKET NO. 2015-0170

PAGE 5 OF 5

HAWAI'| ELECTRIC LIGHT COMPANY, INC.
DOCKET NO. 2015-0170
TEST YEAR 2016
HEP UTILITY-OWNED

2016 TEST YEAR
RATE ADJUSTMENT MECHANISM (RAM) BY CLASS

2016 TY RAM Revenues, ($000s) $8,533.5
2016 TY Sales (MWh) 1,040,692
2016 TY RAM Allocation Rate ($000s/MWh) $0.008200
(for allocation of RAM to classes, below)
A B C
2016 TY 2016 TY
2016 TY RAM RAM
Rate Class Sales Allocation Rate  Revenues by Class
(MWh) ($000s/MWh) ($000s)
Schedule R 363,871 $0.008200 $2,983.7
Schedule G 89,444 $0.008200 $733.4
Schedule J 323,860 $0.008200 $2,655.7
Schedule P 259,363 $0.008200 $2,126.8
Schedule F 4,154 $0.008200 $34.1
Total 1,040,692 $8,533.7

Note: Totals may not add, due to rounding.

HELCQO-353, item i.
HELCO-WP-302z
Line 3

Column A * Column B



HELCO-353

DOCKET NO. 2015-0170

PAGE 1 OF 1

HAWAI'I ELECTRIC LIGHT COMPANY, INC.

DOCKET NO. 2015-0170
TEST YEAR 2016
HEP UTILITY-OWNED

DERIVATION OF REVENUES AT CURRENT EFFECTIVE RATES

Target Revenues definition ($000):

A Approved Electric Revenues Final TY 2010 $355,605.0
less:
B  Fuel Expense $80,078.0
C  Purchased Power Expense $105,866.0
D Revenue Taxes on Electric Revenues $31,595.5
E TY 2010 Target Revenue $138,065.5| E = A - (B+C+D)
F TY 2010 Sales MWH 1,122,600
G TY 2010 Purchased Power Non-Energy Expense (PPAC) $20,410.6
H TY 2010 Purchased Power Energy Expense $85,455.4
J  TY 2010 Fuel Expense in Revenue Factor, $/kWh 0.071332621 J=B/F
K TY 2010 Purchased Energy Expense in Revenue Factor, $/kWh 0.076122751 K=H/F
Derive Current Effective Revenues, ($000):
a TY 2010 Target Revenue Before Adjustments $138,065.5 a=E
plus:
b  Fuel Expense in Revenue at TY 2016 Sales $74,235.3 b=Jxp
¢  Purchased Energy Expense in Revenue at TY 2016 Sales $79,220.3 c=Kxp
d TY 2016 PPAC Revenue at Present Rates, without revenue taxes $5,175.6 d=(1-0.08885) x r
e TY 2016 ECAC Revenue at Present Rates, without revenue taxes -$52,474.7 e = (1-0.08885) x q
f Effective Electric Revenue at 2016 sales, without Revenue Taxes $244,222.0 f=a+b+c+d+e
g Revenue Taxes $23,815.1 g = f/(1-0.08885)-f
h  Effective Electric Revenue at 2016 sales, including Revenue Taxes $268,037.2 h=f+g
i 2016 RAM $8,533.5
i 2016 Revenues at Current Effective Rates $276,570.7
Reference:
p 2016 TY Sales, from HELCO-352, page 3. 1,040,692 MWh
g 2016 TY ECAC with revenue taxes, from HELCO-302, page 1. -$57,591.7 $000
2016 TY PPAC with revenue taxes, from HELCO-302, page 1. $5,680.3 $000

Lines A, B, C: Order 30301, issued April 4, 2012 in Docket No. 2009-0164. Exhibit A, page 1.
Line F: Order 30168, issued February 8, 2012 in Docket No. 2009-0164. Page 19.
Line G: Revised Schedules Resulting from D&O No. 30168, filed February 21, 2012. Exhibit 2C, Page 5.
Lines i: Transmittal No. 16-02 (Decoupling), revised May 29, 2016. Schedule A, Line 4.



HELCO-354
DOCKET NO. 2015-0170
PAGE1OF 1

Hawai'i Electric Light Company, Inc.
2016 Test Year - Direct Testimony
HEP Utility-Owned

ENERGY COST ADJUSTMENT FACTORS

ENERGY COST ENERGY COST
ADJUSTMENT ADJUSTMENT
FACTOR FACTOR

PRESENT RATES PROPOSED RATES

-5.534 ¢/KWH 0.000 ¢/KWH

Source:
HELCO-356 (Present) & HELCO-357 (Proposed).

HELCO-354



HELCO-355
DOCKET NO. 2015-0170
PAGE1OF 1

Hawai'i Electric Light Company, Inc.
2016 Test Year - Direct Testimony

BASE FUEL ENERGY CHARGE AND
FIXED EFFICIENCY FACTOR (OR SALES HEAT RATE)

Line
1 Rate Proceeding Docket No. 2009-0164
2 Effective April 9, 2012
3 Base Fuel Energy, ¢/kWh 16.2487
Base Fuel QOil Price
4 Hill Industrial, $/bbl 69.26
5 Puna Industrial, $/bbl 70.50
6 Kanoelehua Diesel, $/bbl 85.16
7 Keahole Diesel, $/bbl 86.48
8 Puna Diesel, $/bbl 85.20
9 Waimea Diesel, $/bbl 86.17
Base Composite Cost
10 Generation , ¢/mil btu 1224.44
11 Purchased Energy, ¢/kWh 13.354
12 DG Energy, ¢/kWh 15.702
Fixed Efficiency Factor or
Sales Heat Rate (btu/kWh of sales)
13 Industrial 15,148
14 Diesel 10,424

15 Other 12,621

HELCO-355



Line
1
2

HAWAII ELECTRIC LIGHT COMPANY, INC.
ENERGY COST ADJUSTMENT (ECA) FILING

Present Rates
HEP Utility-Owned
ENERGY COST ADJUSTMENT (ECA) FILING - 2016 Test Year - Direct Testimony (page 1 of 2)

Effective Date
Supercedes Factors of

HELCO-356
DOCKET NO. 2015-0170
PAGE 1 OF 2

2016 Test Year - Direct Testimony

GENERATION COMPONENT

CENTRAL STATION WITH WIND/HYDRO COMPONENT

- OO oONO®OO AW

R

23A

23B
24
25

26

27

28

29
30
31

32
33
34

FUEL PRICES, ¢/mmbtu
(Reserved for Future Use)
Hill Industrial
Puna Industrial
Keahole Diesel
Waimea Diesel
Hilo Diesel
Puna Diesel
Wind
Hydro

BTU MIX, %
(Reserved for Future Use)
Hill Industrial
Puna Industrial
Keahole Diesel
Waimea Diesel
Hilo Diesel
Puna Diesel
Wind
Hydro
COMPOSITE COST OF GENERATION,
CNTRL STN+WIND/HYDRO ¢/mmbtu
% Input to System kWh Mix

EFFICIENCY FACTOR, mmbtu/kWh

(A) B) (©)
Percent of

Eff Factor Centrl Stn +

Euel Type mmbtu/kwh Wind/Hydro
(Future Use) 0.000000 0.00
Industrial 0.015148 4570
Diesel 0.010424 50.54
Other 0.012621 3.76

(Lines 23, 24, 25): Col(B) x Col(C) = Col(D)
Weighted Efficiency Factor, mmbtu/kWh
[lines 23(D) + 24(D) + 25(D)]

WGTD. COMPOSITE CNTRL STN +
WIND/HYDRO GEN COST, ¢/kWh
(lines (21x22x26))

BASE CNTRL STN + WND/HYDRO GEN. COST,
¢/mmbtu
Base % Input to Sys kWh Mix
Efficiency Factor, mmbtu/kwh
WEIGHTED BASE CNTRL STN +
WIND/HYDRO GEN COST ¢/kWh
(lines (28x29x30))

COST LESS BASE (line(27-31))

Revenue Tax Req Multiplier

CNTRL STN+WIND/HYDRO

GENERATION FACTOR,
¢/kWh (line (32x33))

0.00
467.86
486.47
952.41
946.14
921.16
922.80

0.00

0.00

0.000
49.848
4.187
39.558
0.086
0.136
2.429
0.000
3.756

654.82
54.10

(D)
Weighted
Eff Factor

0.000000
0.006923

0.005268
0.000475

0.012666

4.48703

1,224.44
46.06
0.012621
7.11795
(2.63092)
1.0975

(2.88743)

HEP Facility Fuel Component

35A HEP Facility Fuel Cost, ¢/kWh 11.463
35B % Input to System kWh Mix 10.07
35C Wtd HEP Facility Fuel Cost, ¢/kWh 1.1543
35D BASE HEP Facility Fuel Cost 0.000
35E Base % Input to System kWh Mix 0.00
35F Wtd BASE HEP Facility Fuel Cost 0.0000
35G Cost Less Base 1.1543
35H Loss Factor 1.067
35J Revenue Tax Req Multiplier 1.0975
35K HEP Facility Fuel Factor, ¢/kWh 1.35175
DG ENERGY COMPONENT
36A COMPOSITE COST OF DG
ENERGY, ¢/kWh 15.143
36B % Input to System kWh Mix 0.01
37 WTD COMP DG ENERGY COST,
¢/kWh (Lines 35 x 36) 0.00151
38 BASE DG ENERGY COMP COST 15.702
39 Base % Input to System kWh Mix 0.06
40 WTD BASE DG ENERGY COST,
¢/kWh (Line 38 x 39) 0.00942
41 Cost Less Base (Line 37 - 40) (0.00791)
42 Loss Factor 1.067
43 Revenue Tax Req Multiplier 1.0975
44 DG FACTOR,
¢/kWh (Line 41 x 42 x 43) (0.00926)
SUMMARY OF
TOTAL GENERATION FACTOR, ¢/kWh
45 Cntrl Stn+Wind/Hydro (line 34) (2.88743)
46A HEP Facility Fuel Factor (line 35K) 1.3518
46B DG (line 44) (0.00926)
47 TOTAL GENERATION FACTOR,
¢/kWh (lines 45 + 46A + 46B) (1.54494)

Reference: HELCO-WP-356

HELCO-356 pg 1,2 of 2



HELCO-356
DOCKET NO. 2015-0170

PAGE 2 OF 2
HAWAII ELECTRIC LIGHT COMPANY, INC.
ENERGY COST ADJUSTMENT (ECA) FILING
Present Rates
HEP Utility-Owned
ENERGY COST ADJUSTMENT (ECA) FILING - 2016 Test Year - Direct Testimony (page 2 of 2)
Line PURCHASED ENERGY COMPONENT
PURCHASED ENERGY PRICE, ¢/kWh
48 <Reserved for Future Use> 0.000
49 PGV (up to 25 MW) On Peak 10.145
50 PGV (25 to 30 MW) On Peak 12.480
51 PGV (30 to 38 MW, 1st 30 GWh) On Peak 9.520
52 PGV (30 to 38 MW, > 30 GWh)  On Peak 0.000
53 PGV (up to 22 MW) Off Peak 10.898
54 PGV (22 to 27 MW) Off Peak 12.480
55 PGV (27 to 38 MW) Off Peak 6.340
56 Wailuku Hydro On Peak 10.196
57 Wailuku Hydro Off Peak 10.953
58 Hawi Renewable Dev. On Peak 10.145
59 Hawi Renewable Dev. Off Peak 10.898
60 Tawhiri (Pakinini Nui) On Peak 9.746
61 Tawhiri (Pakinini Nui) Off Peak 10.379
62 <Reserved for Future Use> 0.000
63 Small Hydro (>100 KW) On Peak 10.131
64 Small Hydro (>100 KW) Off Peak 10.898
65 Sch Q Hydro (<100 KW) 10.149
66 FIT 23.857
PURCHASED ENERGY KWH MIX, %
67 <Reserved for Future Use> 0.00
68 PGV (up to 25 MW) On Peak 26.33
69 PGV (25 to 30 MW) On Peak 5.27
70 PGV (30 to 38 MW, 1st 30 GWh) On Peak 1.28
71 PGV (30 to 38 MW, > 30 GWh)  On Peak 0.00
72 PGV (up to 22 MW) Off Peak 16.90
73 PGV (22 to 27 MW) Off Peak 3.81
74 PGV (27 to 38 MW) Off Peak 1.16
75 Wailuku Hydro On Peak 3.74
74 Wailuku Hydro Off Peak 2.68
75 Hawi Renewable Dev. On Peak 6.44
76 Hawi Renewable Dev. Off Peak 3.16
77 Tawhiri (Pakinini Nui) On Peak 16.79
78 Tawhiri (Pakinini Nui) Off Peak 11.14
79 <Reserved for Future Use> 0.00
80 Small Hydro (>100 KW) On Peak 0.13
81 Small Hydro (>100 KW) Off Peak 0.10
82 Sch Q Hydro (<100 KW) 0.09
83 FIT 1.00
100.00
84 COMPOSITE COST OF PURCHASED
ENERGY, ¢/kWh 10.576
85 % Input to System kWh Mix 35.82 Must Sum to 100.000%
86 WEIGHTED COMP. PURCH. ENERGY
COST, ¢/kWh (lines (84x85)) 3.78832
87 BASE PURCHASED ENERGY _Line SYSTEM COMPOSITE
COMPOSITE COST, ¢/kWh 13.354
88 Base % Input to Sys kWh Mix 53.88 94 GEN AND PURCHASED ENERGY
89 WEIGHTED BASE PURCH ENERGY FACTOR, ¢/kWh (5.53444)
COST, ¢/kWh (lines (87 x 88)) 7.19514 (lines (47 + 93))
95 Not Used 0.000
90 COST LESS BASE (lines (86 - 89)) (3.40682) 96 Not Used 0.000
91 Loss Factor 1.067 97 ECA Reconciliation Adjustment 0.000
92 Revenue Tax Req Multiplier 1.0975 98 ECA FACTOR, ¢/kWh (5.534)
93 PURCHSD ENERGY FCTR, ¢/kWh (3.98950) (lines (94 + 95 + 96 + 97))
(lines (90 x 91 x 92))

Reference: HELCO-WP-356

HELCO-356 pg 1,2 of 2




HAWAII ELECTRIC LIGHT COMPANY, INC.
ENERGY COST ADJUSTMENT (ECA) FILING
Proposed Rates
HEP Utility-Owned
ENERGY COST ADJUSTMENT (ECA) FILING - 2016 Test Year - Direct Testimony (page 1 of 2)

GENERATION COMPONENT

HELCO-357
DOCKET NO. 2015-0170
PAGE 1 OF 2

HEP Facility Fuel Component
35A HEP Facility Fuel Cost, ¢/kWh 11.463
35B % Input to System kWh Mix 10.07
35C Wtd HEP Facility Fuel Cost, ¢/kWh 1.1543
35D BASE HEP Facility Fuel Cost 11.463
35E Base % Input to System kWh Mix 10.07
35F Wtd BASE HEP Facility Fuel Cost 1.1543
35G Cost Less Base 0.0000
35H Loss Factor 1.072
35J Revenue Tax Req Multiplier 1.0975
35K HEP Facility Fuel Factor, ¢/kWh 0.00000
DG ENERGY COMPONENT
35 COMPOSITE COST OF DG
ENERGY, ¢/kWh 15.143
36 % Input to System kWh Mix 0.01
37 WTD COMP DG ENERGY COST,
¢/kWh (Lines 35 x 36) 0.00151
38 BASE DG ENERGY COMP COST 15.143
39 Base % Input to System kWh Mix 0.01
40 WTD BASE DG ENERGY COST,
¢/kWh (Line 38 x 39) 0.00151
41 Cost Less Base (Line 37 - 40) 0.00000
42 Loss Factor 1.072]
43 Revenue Tax Req Multiplier 1.0975
44 DG FACTOR,
¢/kWh (Line 41 x 42 x 43) 0.00000
SUMMARY OF
TOTAL GENERATION FACTOR, ¢/kWh
45 Cntrl Stn+Wind/Hydro (line 34) 0.00000
46A  HEP Facility Fuel Factor (line 35K) 0.00000
46B DG (line 44) 0.00000
47 TOTAL GENERATION FACTOR,
¢/kWh (lines 45 + 46) 0.00000

Line
1 Effective Date 2016 Test Year - Direct Testimony
2 Supercedes Factors of
[CENTRAL STATION WITH WIND/HYDRO COMPONENT
FUEL PRICES, ¢/mmbtu
3 Shipman Industrial 0.00
4 Hill Industrial 467.86
5 Puna Industrial 486.47
6 Keahole Diesel 952.41
7 Waimea Diesel 946.14
8 Hilo Diesel 921.16
9 PunaDiesel 922.80
10 Wind 0.00
11 Hydro 0.00
BTU MIX, %
12 Shipman Industrial 0.000
13  Hill Industrial 49.848
14  Puna Industrial 4.187
15 Keahole Diesel 39.558
16 Waimea Diesel 0.086
17  Hilo Diesel 0.136
18 Puna Diesel 2429
19 Wind 0.000
20 Hydro 3.756
100.000
21 COMPOSITE COST OF GENERATION,
CNTRL STN+WIND/HYDRO ¢/mmbtu 654.82
22 % Input to System kWh Mix 54.10
EFFICIENCY FACTOR, mmbtuw/kWh
(A) (B) (©) (D)
Percent of
Eff Factor Centrl Stn + Weighted
Fuel Type mmbtu/kwh Wind/Hydro Eff Factor
23A (Future Use)  0.000000 0.00 0.000000
23B Industrial 0.014486 45.69 0.006619
24 Diesel 0.010230 50.55 0.005171
25  Other 0.012251 3.76 0.000461
(Lines 23, 24, 25): Col(B) x Col(C) = Col(D)
26 Weighted Efficiency Factor, mmbtu/kWh
[lines 23(D) + 24(D) + 25(D)] 0.012251
27 WGTD. COMPOSITE CNTRL STN +
WIND/HYDRO GEN COST, ¢/kWh
(lines (21x22x26)) 4.34001
28 BASE CNTRL STN + WND/HYDRO GEN. COST,
¢/mmbtu 654.82
29 Base % Input to Sys kWh Mix 54.10
30 Efficiency Factor, mmbtu/kwh 0.012251
31 WEIGHTED BASE CNTRL STN +
WIND/HYDRO GEN COST ¢/kWh
(lines (28x29x30)) 4.34001
32 COST LESS BASE (line(27-31)) 0.00000
33 Revenue Tax Req Multiplier 1.0975
34 CNTRL STN+WIND/HYDRO
GENERATION FACTOR,
¢/kWh (line (32x33)) 0.00000

Reference: HELCO-WP-356, HELCO-WP-357 and HELCO-WP-359

HELCO-357 pg 1, 20f 2



HAWAII ELECTRIC LIGHT COMPANY, INC.
ENERGY COST ADJUSTMENT (ECA) FILING

Proposed Rates
HEP Utility-Owned

ENERGY COST ADJUSTMENT (ECA) FILING - 2016 Test Year - Direct Testimony (page 2 of 2)

Line PURCHASED ENERGY COMPONENT

48
49
50

52
53
54
55
56
57
58
59
60

62
63
64
65
66

PURCHASED ENERGY PRICE, ¢/kWh
<Reserved for Future Use>

PGV (up to 25 MW) On Peak
PGV (25 to 30 MW) On Peak
PGV (30 to 38 MW, 1st 30 GV On Peak

PGV (30 to 38 MW, > 30 GW|On Peak
PGV (up to 22 MW) Off Peak
PGV (22 to 27 MW) Off Peak
PGV (27 to 38 MW) Off Peak
Wailuku Hydro On Peak
Wailuku Hydro Off Peak
Hawi Renewable Dev. On Peak
Hawi Renewable Dev. Off Peak
Tawhiri (Pakinini Nui) On Peak
Tawhiri (Pakinini Nui) Off Peak
<Reserved for Future Use>

Small Hydro (>100 KW) On Peak
Small Hydro (>100 KW) Off Peak
Sch Q Hydro (<100 KW)

FIT

PURCHASED ENERGY KWH MIX, %
<Reserved for Future Use>

PGV (up to 25 MW) On Peak
PGV (25 to 30 MW) On Peak
PGV (30 to 38 MW, 1st 30 GV On Peak
PGV (30 to 38 MW, > 30 GWIOn Peak

PGV (up to 22 MW) Off Peak
PGV (22 to 27 MW) Off Peak
PGV (27 to 38 MW) Off Peak
Wailuku Hydro On Peak
Wailuku Hydro Off Peak
Hawi Renewable Dev. On Peak
Hawi Renewable Dev. Off Peak
Tawhiri (Pakinini Nui) On Peak
Tawhiri (Pakinini Nui) Off Peak

<Reserved for Future Use>

Small Hydro (>100 KW) On Peak
Small Hydro (>100 KW) Off Peak
Sch Q Hydro (<100 KW)

FIT

COMPOSITE COST OF PURCHASED
ENERGY, ¢/kWh

% Input to System kWh Mix

WEIGHTED COMP. PURCH. ENERGY
COST, ¢/kWh (lines (84x85))

BASE PURCHASED ENERGY
COMPOSITE COST, ¢/kWh

Base % Input to Sys kWh Mix

WEIGHTED BASE PURCH ENERGY
COST, ¢/kWh (lines (87 x 88))

COST LESS BASE(lines (86 - 89))

Loss Factor

Revenue Tax Req Multiplier

PURCHSD ENERGY FCTR, ¢/kWh
(lines (90 x 91 x 92))

0.00
26.33
5.27
1.28
0.00
16.90
3.81
1.16
3.74
2.68
6.44
3.16
16.79
11.14
0.00
0.13
0.10
0.09
1.00
100.00

10.576
35.82
3.78832
10.576
35.82
3.78832
0.00000
1.072

1.0975
0.00000

Reference: HELCO-WP-356, HELCO-W P-357 and HELCO-WP-359

HELCO-357

DOCKET NO. 2015-0170

Line SYSTEM COMPOSITE

94 GEN AND PURCHASED ENERGY
FACTOR, ¢/kWh
(lines (47 +983))

95 Not Used

96 Not Used

97 ECA Reconciliation Adjustment

98 ECA FACTOR, ¢/kWh
(lines (94 + 95 + 96 + 97))

0.00000

0.000
0.000
0.000
0.000

HELCO-357pg 1,20 2
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Source:

HEP Utility-Owned

HELCO-358

DOCKET NO. 2015-0170

Hawai'i Electric Light Company, Inc.
2016 Test Year - Direct Testimony

PAGE1OF 1

COMPOSITE COST OF GENERATION - CENTRAL STATION WITH WIND/HYDRO

FUEL PRICES, ¢/mmbtu

Shipman Industrial
Hill Industrial
Puna Industrial
Keahole Diesel
Waimea Diesel
Kanoelehua Diesel
Puna Diesel

Wind

Hydro

BTU MIX. %
Shipman Industrial
Hill Industrial
Puna Industrial
Keahole Diesel
Waimea Diesel
Kanoelehua Diesel
Puna Diesel
Wind
Hydro

COMPOSITE COST OF GENERATION,
CENTRAL STATION WITH WIND/HYDRO

(¢/mmbtu )

Col (A): HELCO-WP-356
Col (B ): HELCO-WP-357

(A) (B) (C)
At Present At Proposed Difference
Rates Rates (B)-(A)

0.00 0.00 0.00
467.86 467.86 0.00
486.47 486.47 0.00
952 .41 952 .41 0.00
946.14 946.14 0.00
921.16 921.16 0.00
922.80 922.80 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.000 0.000 0.00
49.848 49.848 0.00
4.187 4.187 0.00
39.558 39.558 0.00
0.086 0.086 0.00
0.136 0.136 0.00
2.429 2.429 0.00
0.000 0.000 0.00
3.756 3.756 0.00
100.00 100.00 0.00

654.82 654.82 0.00

HELCO-358
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Hawai'i Electric Light Company, Inc.
2016 Test Year - Direct Testimony
HEP Utility-Owned

FIXED AND WEIGHTED EFFICIENCY FACTORS
At Proposed Rates

Industrial Diesel Other Total

1 Fixed Efficiency Factor 0.014486 0.010230 0.012251 MBTU/kWh
2 Gen MWh % 45.69 50.55 3.76 100.00 %

3 Weighted Efficiency Factor
(line 1 x line 2) 0.006619 0.005171 0.000461 0.012251 MBTU/kWh

Reference:
1 HELCO-WP-359
2 HELCO-WP-357, page 3.

HELCO-359



Hawai'i Electric Light Company, Inc

AVOIDED ENERGY COST RATES
ADJUSTED FOR TY2016 FUEL PRICES

HEP Utility-Owned

Line On-Peak Off-Peak
(1) Avoided Fuel Cost 9.550 10.065
2) Avoided O&M Cost 0470 0.704
(3) Avoided Working Cash 0.073 0.077
(4) Avoided Fuel Inventory 0.052 0.052
(%) Total Avoided Energy Cost Rates 10.145 10.898

HELCO-360

HELCO-360

DOCKET NO. 2015-0170

¢/kwh
¢/kwh
¢/kwh
¢/kwh
¢/kwh

Page 1 of 1
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Hawaii Electric Light Company, Inc.
DERIVATION OF SCHEDULE Q PAYMENT RATES, TY2016
Schedule "Q" Rate - Under 100 KW

HEP Utility-Owned

Line On-Peak Off-Peak
(1)  Avoided Fuel Cost 9.550 10.065 ¢/kwh
(2) Avoided O&M Cost 0.470 0.704  ¢/kwh
(3) Power Factor Adjustment -0.120 -0.280 ¢/kwh
(4) Pre Time-Weighted "Q" Payment Rate (line 1 + 2 + 3) 9.900 10.489 ¢/kwh
(6) Hour Weighting 14/24 10/24  Hrs/Hrs
(6) Time-weighted Peak Time-Related Schedule "Q" Energy  5.78 437  ¢/kwh
Payment Rate (line 4 x 5)

(") Time-weighted "Q" ON PEAK Payment Rate 578  ¢/kwh
) Time-weighted "Q" OFF PEAK Payment Rate 437  ¢/kwh
(9) Schedule "Q" Energy Payment Rate (line 7 + 8) 10.15  ¢/kwh

Note

Calculations based on:
Docket No. 7310 - Instituting a Proceeding to Investigate the Proxy Method
and the Proxy Method Formula Used to Calculate Avoided Energy Costs and Schedule Q
Rates of the Electric Utilities in the State of Hawaii
Updated Stipulation and Decision Order No. 24086 dated 3/11/08.

HELCO-361
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Line

1a

1b

2a
2b
2c

4

9
10

11
11a

14

15
15a

Description

PGV Energy
PGV Capacity

HEP Fuel
HEP Capacity & Fixed O&M
HEP Variable O&M

Wailuku Hydro

Hawi Renewable Dev
Tawhiri (Pakini Nui)

Small Hydro (> 100 kW)
Sch Q

FIT

(Reserved for Future Use)

Total of Purch Pwr
FYI: PPAC Total

Rev Tax Adj
Total Revenue Rgmt
FYI: PPAC Total

PAGE 2 OF 2
Hawai'i Electric Light Company, Inc.
2016 Test Year - Direct Testimony
HEP as Utility-Owned
Cost-Recovery of Purchased Power Expenses
Eligible Expense ($)
Base Rates PPAC Total
& ECAC Demand Related Energy Related
23,342,900 23,342,900
5,175,175 5,175,175
0 0
0 0
0 0
2,696,400 2,696,400
3,990,000 3,990,000
11,160,600 11,160,600
95,500 95,500
36,000 36,000
950,100 950,100
0
42,271,500 5,175,175 0 47,446,675
5,175,175
1.097514 1.097514 1.097514 1.097514
46,393,569 5,679,828 0 52,073,396
5,679,828

HELCO-362
DOCKET NO. 2015-0170
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EXECUTIVE SUMMARY

Fuel Expense. Purchased Energy, and Generation Efficiency (Net Heat Rate)

e Historically, fuel is the second largest operating expense incurred by Hawai‘i Electric
Light Company, Inc. (“Hawai‘i Electric Light™). In 2015, Hawai‘i Electric Light’s
consolidated fuel expense was approximately 24% of total operating expenses. Whereas,
in 2015 Hawai‘i Electric Light’s largest operating expense was purchased power
expenses which comprised approximately 32% of total operating expenses.

o This testimony explains Hawai‘i Electric Light’s methodology in estimating its fuel
expense, energy purchased from independent power producers, and generation efficiency
(net heat rate) for the 2016 test year. The methodology used to calculate 2016 test year
fuel expense is the same as the methodology used in the last four rate cases for Hawai‘i
Electric Light as well as its affiliates, Hawaiian Electric Company, Inc. (“Hawaiian
Electric”) and Mauwi Electric Company, Limited (“Maui Electric”). The Consumer
Advocate utilizes the same methodology when performing its own independent
production simulations. In the last four rate cases in which the Consumer Advocate filed
a production simulation for Hawai‘i Electric Light’s, Hawaiian Electric’s and Maui
Electric’s fuel expense,' the Consumer Advocate obtained production simulation model
results comparable to the utility’s results, and therefore, corroborated the utility’s fuel
expense estimates and generation efficiency (net heat rates) for ratemaking purposes.

e The fuel expense is derived using fuel consumption as determined by the computerized

model with additional adjustments for actual operating conditions that cannot be

! Hawai‘i Electric Light: Docket Nos. 2009-0164, 05-0315, 99-0207, and 97-0420; Hawaiian Electric: Docket
Nos. 2010-0080, 2008-0083, 2006-0386, and 04-0113; and Maui Electric: Docket Nos. 2011-0092, 2009-0163,
2006-0387, and 97-0387.



HELCO T-4

DOCKET NO. 2015-0170
duplicated within the model and applying corresponding fuel price assumptions. The
2016 test year estimate for fuel expense is $45,289,319 which includes fuel oil expense of
$45,048,619 and fuel-related expense of $240,700.
The generation efficiency (or net heat rate) for each Hawai‘i Electric Light fuel type is
derived using energy production and fuel consumption as determined by the
computerized model with additional adjustments for actual operating conditions that
cannot be duplicated within the model and applying corresponding fuel price
assumptions. The 2016 test year generation efficiency estimate for industrial fuel oil is
13,511 btuw/kWh, and for diesel fuels (diesel and ultra-low sulfur diesel) is 9,526
btu/kWh.
This testimony also explains Hawai‘i Electric Light’s methodology in estimating its 2016
test year Generation Efficiency Factor (or “sales heat rate™) by fuel type. The use of a
test year Generation Efficiency Factor provides Hawai‘i Electric Light with an incentive
to be fuel-efficient. If Hawai‘i Electric Light’s sales heat rate is above the heat rate
deadband established in this proceeding, Hawai‘i Electric Light will bear the increased
cost of fuel that would result from operating at a lower efficiency. Conversely, if
Hawai‘i Electric Light’s sales heat rate is below the heat rate deadband established in this
proceeding, Hawai‘i Electric Light will benefit from the lower cost of fuel that would

result from operating at higher efficiency.
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INTRODUCTION

Please state your name and business address.

My name is Robert Y. Uyeunten and my business address is 770 Kapiolani
Boulevard, Honolulu, Hawai ‘1.

By whom are you employed and in what capacity?

I am employed by Hawaiian Electric Company, Inc. (“Hawaiian Electric™) as
Director of the Analytical Planning Services Division (formerly known as the
Generation Planning Division) in the Technical Planning Services Department. 1 am
submitting testimony on behalf of Hawai‘i Electric Light Company, Inc. (“Hawai‘i
Electric Light” or “Company”). HELCO-400 provides my educational background
and work experience.

What does your testimony cover?

My testimony covers the following areas with respect to Hawai‘i Electric Light’s
2016 test year rate case proceeding:

1. The generating system on the island of Hawai‘i (i.e., utility and non-utility
operated systems) as it relates to determining Hawai‘i Electric Light’s test
year fuel expense, purchased energy, and Generation Efficiency Factor (net
heat rate),

2. fuel expense,

3. purchased energy forecast, and

4. generation efficiency (net heat rate).
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OVERVIEW

Q. What are Hawai‘i Electric Light’s normalized 2016 test year estimates for fuel
expense, purchased energy and generation efficiency?

A. Hawai‘i Electric Light’s proposed normalized test year estimates for fuel expense,
purchased energy and generation efficiency are set forth in the chart below:

Chart 1 — HEP as IPP-Owned Fuel Expense., Purchased Energy, and Generation

Efficiency
Test Year 2016 Value Reference
Fuel Expense $45,289,319 HELCO-401
Fuel Oil Expense $45,048,619 HELCO-401
Fuel Related Expense $240,700 HELCO-401
Purchased Energy Forecast 510,363 MWh HELCO-402
Hamakua Energy Partners 110,762 MWh HELCO-WP-404, p. 15
Puna Geothermal Venture 218,673 MWh HELCO-WP-404, p.15
Pakini Nui Wind 111,627 MWh HELCO-WP-404, p.18
HRD Wind 38,391 MWh HELCO-WP-404, p.19
Wailuku River Hydroelectric 25,651 MWh HELCO-WP-404, p.20
Other IPP Hydroelectric 1,268 MWh HELCO-WP-404, p.20
Feed-In-Tariff (Utility Purchase) 3,982 MWh HELCO-WP-404, p.22
Generation Efficiency (Net Heat Rate) 11,413 Btw/kWh HELCO-404
Industrial Fuel Oil 13,511 Btw/kWh HELCO-404
Diesel/ULSD 9,526 Btu/kWh HELCO-404
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GENERATING SYSTEM ON THE ISLAND OF HAWAI‘I

Please briefly describe the existing Hawai‘i Island generating system as it relates to
determining Hawai‘i Electric Light’s test year fuel expense, purchased energy, and
generation efficiency.

There are currently 25 firm power generating units consisting of: (1) 23 Hawai‘i
Electric Light owned and operated units, (2) an Independent Power Producer (“IPP”)
combined cycle power plant owned and operated by Hamakua Energy Partners L.P.
(“HEP”), and (3) an IPP geothermal power plant owned and operated by Puna
Geothermal Venture (“PGV™). Please refer to the testimony of Ms. Lisa
Dangelmaier in HELCO T-6 and Mr. Norman Uchida in HELCO T-7 for additional
information regarding these generating units and IPPs. A summary of Hawai‘i
Electric Light’s net firm generating capacity is provided in HELCO-WP-404,

page 7.

In addition, there are approximately 127 MW (capacity) of variable
renewable energy resources on the grid as of June 2016. This includes
approximately 80 MW of distributed energy resources (mostly photovoltaic), 4 MW
(nameplate capacity) from Hawai‘i Electric Light’s run-of-river hydroelectric
(“hydro”) units, about 31 MW (contracted capacity) of IPP wind generation, and
approximately 12 MW from IPP in-line and run-of-river hydro generation.

The system is specifically designed to meet all reasonably expected demands
for electrical energy service on Hawai‘i Island and provides reasonable reserves for

emergencies.
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Q. What changes to Hawai‘i Island’s generating system have been made since Hawai‘i
Electric Light’s last rate case (i.e., Docket No. 2012-0099, HELCO 2013 Test Year
Rate Case)?

A. Since March 2013 (i.e., when Hawai‘i Electric Light’s 2013 test year rate case
docket was closed),” the following changes to Hawai‘i Island’s generating system
have occurred:

1. There has been a substantial increase in distributed generation, primarily
solar PV.

2. The Keahole Solar Power LLC (“KSP” or “Sopogy™) as-available,
concentrated solar power facility Power Purchase Contract was terminated
effective September 9, 2014, due to the failure of KSP to provide energy for
a period of greater than three hundred and sixty five consecutive days, as
required in the Contract.’

3. Puna steam unit began offline cycling in 2014.

4. Puna Geothermal Venture had a force majeure event related to Tropical
Storm Iselle in 2014, causing deration of the facility.

5. Shipman Units 3 and 4 were retired from service at the end of 2015.

6. Hawai‘i Electric Light’s Power Purchase Agreement with Hu Honua

Bioenergy, LLC was terminated on March 1, 2016.*

2 Order No. 31133 Closing the Docket, issued on March 27, 2013 in Docket No. 2012-0099.
3 Notice of Termination filed on September 26, 2014 in Docket No. 2008-0186.
4 Notice of Event of Default and Termination filed on March 4, 2016, in Docket No. 2012-0212.
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7. Hawai‘i Electric Light submitted an application for approval to commit funds
for the purchase of the HEP power plant in February 2016.°
Q. What additional changes will be made to Hawai‘i Island’s generating system by the
end of the 2016 test year?
A. The following changes will be made to Hawai‘i Island’s generating system by the
end of the 2016 test year:

1. PGV is anticipated to return to 34.5 MW of production following well work
occurring in 2016.

2. Photovoltaic (“PV”) generation will continue to be added to the system via
Hawai‘i Electric Light’s Feed-In Tariff and distributed rooftop PV programs.

3. Economic operation of the Puna steam unit will be scheduled for the evening
peak. Please refer to the testimony of Ms. Dangelmaier in HELCO T-6 for
more information.

4. Hawai‘i Electric Light requested that the Commission issue an order
regarding the HEP Facility purchase in Docket No. 2016-0033 by no later
than November 1, 2016. A production simulation assuming HEP as
Utility-Owned is discussed in my testimony.

Why are the changes identified above relevant to the scope of your testimony?
A. These changes are relevant because they impact the determination of the overall
2016 test year fuel expense, purchased energy, and generation efficiency (net heat

rate).

* Application filed on February 12, 2016 in Docket No. 2016-0033.
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HAWATI'l ELECTRIC LIGHT FUEL EXPENSE SUMMARY

What does the 2016 test year fuel expense consist of?

Fuel expense consists of two components: (1) fuel oil expense, and (2) fuel-related
expense. The fuel oil expense component represents the cost of fuel required by
Hawai‘i Electric Light’s generating units to produce the energy required in
conjunction with purchased power to meet the projected needs of Hawai‘i Electric
Light’s customers on Hawai‘i Island, which includes meeting all reasonably
expected demands for service and providing reasonable reserves for emergencies.
The fuel-related expense component includes propane expenses, fuel additives
expenses, Petrospect expenses, and ocean cargo insurance expense.

Are you covering both components in your testimony?

No. Ms. Cecily Barnes’ testimony in HELCO T-5 covers fuel-related expenses. In
addition, while my testimony covers the methodology for determining the test year
fuel oil expense component and provides the total resulting test year fuel expense
from both components, Ms. Barnes’ testimony (HELCO T-5) covers test year fuel
prices, which are used in determining the test year fuel oil expense, as discussed
further below.

What are Hawai‘i Electric Light’s normalized fuel expense estimates for the test
year?

The following sets forth Hawai‘i Electric Light’s normalized total fuel expense

estimates for the test year:
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Chart 2 — HEP as IPP-Owned Fuel Expense
Fuel Oil Expense Fuel Related Fuel Expense Reference
($000) Expense ($000) ($000)
$45,048.6 $240.7 $45,289.3 HELCO-401

For the fuel-related expense component, see Ms. Cecily Barnes’ testimony

(HELCO T-5).

FUEL OIL EXPENSE

How is the fuel oil expense calculated for the 2016 test year?

The test year fuel oil expense is calculated by first determining the normalized test
year estimate of fuel consumption by type for each of Hawai‘i Electric Light’s
generating units to provide sufficient energy (after considering purchased power
contributions) to meet all reasonably expected demands for service and provide
reasonable reserves for emergencies. The test year consumption amount for each
fuel type and generating unit is then multiplied by the test year estimated price for
that fuel type, which results in the test year expense for that fuel type. As an
illustration, the test year fuel oil expense for Industrial Fuel Oil (“IFO”’) would be
determined by using the following formula:

IFO Fuel Oil Expense = (Barrels of IFO required) x (IFO Price/Barrel)

Fuel Types

What types of fuels will Hawai‘i Electric Light use for its fossil-fueled generating

units in the 2016 test year?
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In the 2016 test year, Hawai‘i Electric Light’s steam units at its Kanoelehua and
Puna power plants will consume IFO. Hawai‘i Electric Light’s combustion turbines
(i.e., CT-1, CT-2, CT-3, CT-4 and CT-5) at its Kanoelehua, Keahole and Puna power
plants will all consume 0.4% sulfur diesel fuel. Hawai‘i Electric Light’s diesel
engines at its Kanoelehua, Keahole and Waimea power plants, as well as its

distributed generators (dispersed diesel engines) at the Ouli, Kapoho and Punaluu

substation sites will all consume Ultra Low Sulfur Diesel (“ULSD”) .

Fuel Consumption

Q.

A.

What is the estimated test year fuel consumption for Hawai‘i Electric Light?

An estimated 591,781 barrels of IFO will be consumed in Hawai ‘i Electric Light’s
steam units at Kanoelehua and Puna power plants. An estimated 495,870 barrels of
0.4% sulfur diesel fuel will be consumed in combustion turbines (i.e., CT-1, CT-2,
CT-3, CT-4 and CT-5) at the Company’s Kanoelehua, Keahole and Puna power
plants. An estimated 3,038 barrels of ULSD will be consumed in the Company’s
diesel engines at the sites identified above (See HELCO-403.)

How were the above test year fuel consumption amounts determined?

Hawai‘i Electric Light’s fuel consumption in the test year was determined through
the use of a computer production simulation model. HELCO-406 provides a
detailed discussion of this computer production simulation model (P-MONTH) and
the determination of the test year fuel consumption amount for Hawai‘i Electric

Light.
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Is this the same production simulation model Hawai‘i Electric Light has used in
preceding rate cases?
Yes. This model has been used extensively by the Hawaiian Electric Companies.6 It
was used in the past four Hawai‘i Electric Light rate cases — the 2000 test year rate
case in Docket No. 99-0207, the 2006 test year rate case in Docket No. 05-0315, the
2010 test year in Docket No. 2009-0164, and the 2013 test year rate case in Docket
No. 2012-0099. This production simulation model was also used in the last four
Maui Electric rate cases — Maui Electric Test Year 2007 Rate Case (Docket No.
2006-0387), the Maui Electric Test Year 2010 Rate Case (Docket No. 2009-0163),
the Maui Electric Test Year 2012 Rate Case (Docket No. 2011-0092), and Maui
Electric Test Year 2015 Rate Case (Docket No. 2014-0318) -- and the last four
Hawaiian Electric rate cases -- the 2007 test year rate case in Docket No. 2006-0386,
the 2009 test year rate case in Docket No. 2008-0083, the 2011 test year rate case in
Docket No. 2010-0080, and the 2014 test year rate case in Docket No. 2013-0373.
The Consumer Advocate also uses this production simulation model to derive its

own independent estimates of Hawaiian Electric Companies’ test year fuel expenses.

Fuel Prices

What are the test year fuel prices used for determining the test year fuel oil expense?
Hawai‘i Electric Light is using the following fuel prices for the 2016 test year:

e $29.0802/barrel (“bbl”) for Hill IFO,

® Hawaiian Electric Company, Inc., Maui Electric Company, Ltd. and Hawai‘i Electric Light Company, Inc.,
collectively hereinafter referred to as “Hawaiian Electric Companies” or “Companies”
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e $30.2759/bbl for Puna IFO,
e $54.0761/bbl for Puna 0.4% sulfur diesel fuel for CT-3,
e $53.9459/bbl for Kanoelehua 0.4% sulfur diesel fuel for CT-1,
e $52.8236/bbl for Kanoelehua ULSD for D-11, D-15, D-16 and D-17,
e $54.2138/bbl for Waimea ULSD for D-12, D-13, and D-14,
e $54.6884/bbl for Keahole ULSD for D-21, D-22, and D-23, and
e $55.8107/bbl for Keahole 0.4% sulfur diesel fuel for CT-2, CT-4 and CT-5.
e Hawai‘i Electric Light’s test year ULSD price for the four 1.25 MW
distributed generators (aka, dispersed diesel generators) is $84.6550/bbl.
e All prices are per barrel as shown in HELCO-502.
What is the source of these fuel prices?
Ms. Cecily Barnes presents the 2016 test year fuel prices in HELCO-502 and

discusses the source of these prices in HELCO T-5.

GENERATION EFFICIENCY AND HEAT RATES

How is the efficiency of a generation unit measured?

The efficiency of a generation unit is measured through its net-to-system heat rate, or
more simply, “net heat rate.” The net heat rate is the heat content of the fuel
consumed (in Btus) per net kWh generated. This represents the estimated amount of
energy contained in the fuel that is consumed to deliver one kWh of energy to the
electrical grid (i.e., after auxiliary consumption has been subtracted but before
system losses have been subtracted).

How does the net heat rate affect ratemaking in this proceeding?
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The net heat rate directly affects the Generation Efficiency Factor, or “sales heat
rate”. The sales heat rate is calculated in a similar manner as the net heat rate, except
that the sales heat rate is the heat content of the fuel consumed (in Btus) per kWh of
sales instead of per net kWh generated. For Hawai‘i Electric Light, the sales heat
rate is computed by dividing the test year fuel consumption (in million Btus, or
MBtus) by the amount of kWh sales served by Hawai‘i Electric Light generation.
The Generation Efficiency Factor is used in Hawai‘i Electric Light’s Energy Cost
Adjustment Clause (“ECAC”) to translate the base generation cost in cents per
million Btu to the weighted base generation cost in cents per kWh of sales. The
ECAC and the Generation Efficiency Factors derived from the net heat rates are
discussed by Mr. Alvin Goto in HELCO T-3.
What is the purpose of the Generation Efficiency Factor?
The Generation Efficiency Factor provides Hawai‘i Electric Light with an incentive
to be fuel-efficient. If Hawai‘i Electric Light’s actual operating generation
efficiency is low enough for the sales heat rate to be higher than the upper bound of
the heat rate deadband established in this proceeding, Hawai‘i Electric Light will
bear the increased cost of fuel that would result from operating at a lower efficiency.
Conversely, if Hawai‘i Electric Light’s actual operating generation efficiency is high
enough for the sales heat rate to be lower than the lower bound of the heat rate
deadband established in this proceeding, Hawai‘i Electric Light will benefit from the

lower cost of fuel that would result from operating at higher efficiency.
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HEAT RATE DEADBAND

What is a “heat rate deadband”?

A heat rate deadband refers to a proposed range of heat rates within which the
utility’s cost of fuel is passed directly to customers via the ECAC without penalties
or incentives accruing to the utility.

What is the purpose of the heat rate deadband?

The purpose of the heat rate deadband is to strike a balance between encouraging
fuel efficiency to minimize costs and maximizing renewable energy by removing
disincentives to doing such. A heat rate target based on heat rate assumptions of
generating units is calculated using a production simulation to represent economic
operation of the units. The critical assumptions include the relative pricing of
different fuels used (diesel, IFO, naphtha), the availability of dispatchable IPP and
utility-owned generating units, available wind, hydro, distributed solar, and
geothermal energy, and customer demand. The impacts of these assumptions are
further discussed in HELCO-407. The heat rate deadband and the ECAC are
discussed in more detail in Mr. Peter C. Young’s testimony, HELCO T-22.

What heat rate deadbands currently apply to Hawai‘i Electric Light?

The heat rate deadbands currently in effect for Hawai‘i Electric Light are plus or
minus 100 Btu/kWh-sales for IFO and plus or minus 100 Btuw/kWh-sales for diesel
fuel.

What heat rate deadbands 1s Hawai‘i Electric Light proposing in this rate case?
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Hawai‘i Electric Light proposes an IFO heat rate deadband of plus or minus 200
Btu/kWh-sales and diesel fuel heat rate deadband of plus or minus 400
Btw/kWh-sales. Details on the Company’s ECAC proposal are discussed by Mr.
Peter Young in HELCO T-22.
How did Hawai‘i Electric Light arrive at these proposed values?
Hawai‘i Electric Light performed an analysis to determine the sensitivity of the heat
rates by fuel type to differences in fuel pricing between IFO and diesel fuel and
naphtha and diesel fuel. The analysis is provided in HELCO-407.
Why does Hawai‘i Electric Light propose that the size of the deadbands be
increased?
Increasing amounts of renewable energy can increase heat rates by causing the
utility’s generating units to operate at lower output levels, where their heat rates are
substantially higher (i.e., their fuel efficiency is lower). This issue is further
discussed in HELCO-407, and other impacts of integrating increasing amounts of
renewable energy are discussed in HELCO-406.

In addition to renewable energy impacting Hawai‘i Electric Light’s overall
heat rates, the relative pricing between IFO and diesel fuel can impact Hawai‘i
Electric Light’s ability to meet the target heat rates or stay within the heat rate
deadbands. This financial risk to Hawai‘i Electric Light would be the direct result of
its effort to minimize fuel costs to customers. The generating units on Hawai‘i
Electric Light’s system (as they are on other systems) are dispatched to minimize

costs to customers, not to minimize heat rate. Under certain fuel price scenarios, it
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may be advantageous to dispatch generating units with higher heat rates in order to
reduce overall costs to customers because these units can consume very low cost
fuel. This issue is further discussed in HELCO-407.
Are there other scenarios in which differences in fuel cost by fuel type can place
financial risks on Hawaii Electric Light even though it is attempting to minimize
costs to customers?
Yes. The HEP generating unit consumes naphtha fuel. At times, the price of
naphtha can be lower than the price of Keahole diesel fuel. When the price of
naphtha is low enough relative to diesel, HEP will be economically dispatched ahead
of the Keahole combined cycle unit, in order to minimize fuel and purchased energy
costs. Keahole (whether operating in dual train or single train mode) would then
operate at a lower output level and its heat rate would increase. This would cause
Hawai‘i Electric Light’s diesel fuel heat rate to increase. Thus, a financial risk is
placed on Hawai‘i Electric Light, even though it is dispatching its system to achieve

the lowest overall cost for customers.

NET HEAT RATE TARGET

What are the test year net heat rate targets by fuel type for Hawai‘i Electric Light?
The test year net heat rate targets, in Btu/kWh-net, by fuel type are as follows:

Chart 3 — HEP as IPP-Owned Net Heat Rate Targets

IFO Diesel including ULSD

Target 13,511 Btuw/kWh 9,526 Btu/kWh

This derivation of values can be found in HELCO-404, lines 13 and 15.
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How does the test year net heat rate targets by fuel type compare to historical
performance?
As shown in HELCO-403, line 2, the estimated test year IFO net heat rate target is
10.6%, or 1,597 Btu/kWh, lower than the actual 2015 IFO heat rate. The estimated
test year diesel/ULSD net heat rate target is 3.8%, or 375 Btu/kWh, lower than the
actual 2015 diesel heat rate.
Why is the test year heat rate different than the actual 2015 net system heat rate?
The inputs to the production simulation model drive the outputs. There are several
differences between 2015 actual conditions and the assumptions that are used for the
2016 test year inputs. These differences include, but are not limited to, different
generating unit availability, fuel prices, system loads, placement of forced outages,
overhaul schedules, penalty factors, unit characteristics, and reserve requirements.
The commitment and dispatch of generating units are based on minimizing cost and
following the load changes while meeting constraints from the aforementioned
conditions.
What are Hawai‘i Electric Light’s historical net heat rates?

Hawai‘i Electric Light’s historical net heat rates are shown in HELCO-405.

HEP FACILITY PURCHASE: PRODUCTION SIMULATION SCENARIO

Why does Hawai‘i Electric Light have two production simulations?
Hawai‘i Electric Light developed a second test year production simulation scenario
to estimate impact to test year fuel expense, purchased energy, and generation

efficiency (net heat rate) if Hawai‘i Electric Light purchased the HEP facility. The
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HEP as Utility-Owned production simulation exhibits and workpapers are provided
as HELCO-411 through HELCO-415, HELCO-WP-413, HELCO-WP-414, and
HELCO-WP-417 through HELCO-WP-420.
How did Hawai‘i Electric Light model the HEP Facility purchase?
The production simulation scenario assuming the HEP facility was purchased by
Hawai‘i Electric Light was performed in the same manner as the scenario of the HEP
facility under its existing Power Purchase Agreement, with several differences in the
operating assumptions.
What were the differences in assumptions for the HEP as Utility-owned production
simulation?
The differences in production simulation assumptions are shown in
HELCO-WP-420, and include assumptions for heat rate constants to reflect HEP’s
actual heat rate rather than the HEP PPA’s contracted heat rates (which are higher
than actual heat rates), operation and maintenance costs expected to be incurred by
Hawai‘i Electric Light, and actual unit start costs (vs. no start up costs under the
PPA, but starts limited to 30 per month). Please refer to the testimony of Mr. Jay
Ignacio, HELCO T-1, for an explanation of the expected overall impact to the
Company’s customers and the testimony of Mr. Norman Uchida, HEL.CO T-7, for
an explanation of the HEP Facility operation and maintenance expense.

What were the results of the production simulation for HEP as Utility-Owned?
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The following sets forth Hawai‘i Electric Light’s fuel expense estimates, purchased

energy forecasts and generation efficiency (net heat rates) in the test year in a

scenario assuming the HEP facility was purchased by Hawai‘i Electric Light:

Chart 4 — HEP as Utility-Owned Fuel Expense., Purchased Energy. and Generation

Efficiency
Test Year 2016 Value Reference
Fuel Expense $58,067,748 HELCO-411
Fuel Related Expense $240,680 HELCO-411
Fuel Oil Expense $57,827,068 HELCO-411
Purchased Energy Forecast 399,710 MWh HELCO-412
Puna Geothermal Venture 218,783 MWh HELCO-WP-414, p. 15
Pakini Nui Wind 111,627 MWh HELCO-WP-414, p. 18
HRD Wind 38,391 MWh HELCO-WP-414,p. 19
Wailuku River Hydroelectric 25,651 MWh HELCO-WP-414, p. 20
Other IPP Hydroelectric 1,268 MWh HELCO-WP-414, p. 20
Feed-In-Tariff (Utility Purchase) 3,982 MWh HELCO-WP-414, p. 22
Generation Efficiency (Net Heat Rate) 11,426 BtwkWh HELCO-414
Industrial Fuel Oil 13,510 Btw/kWh HELCO-414
Diesel/ULSD 9,541 BtwkWh HELCO-414
Chart 5 — HEP as Utility-Owned Net Heat Rate Targets
IFO Diesel including ULSD

Target

13,510 Btu/kWh

9,541 Btu/kWh

This derivation of values can be found in HELCO-414, lines 13 and 15.
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SUMMARY

Please summarize your testimony.

The testimony presented supports the reasonableness of fuel expense, purchased
energy and generation efficiency values for the 2016 test year. The values were
determined by detailed analyses and methodologies, are consistent with historical
values considering known and expected conditions, and are consistent with all items
in this case as they relate to each other.

Does this conclude your testimony?

Yes, it does.
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Hawai‘i Electric Light Company, Inc.
TEST YEAR 2016 FUEL EXPENSE
Direct Testimony
Test Year

2016

Line ($000)
1 Total Fuel Oil Expense 45,048.6
2 Total Fuel Related Expense 240.7
3 TOTAL FUEL EXPENSE 45,289.3

Reference:
Line 1: HELCO-403, page 1, line 14
Line 2. HELCO-503, page 1, line 5

NOTE: TOTALS MAY NOT ADD EXACTLY DUE TO ROUNDING
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Hawai‘i Electric Light Company, Inc.
2016 TEST YEAR NET GENERATION
Direct Testimony
(A) B
Percent of
Energy Net System
Line (GWH) Input
1 Test Year Sales 1,040.7
2 + No Charge (@ 4947 MWH) 49
3 Sales + No Charge 1,045.6
4 + Losses (@ 6.29% of Net Generation) 70.2
5 Net-To-System Input 1,115.8 100.00%
6 - Purchase Power 510.4 45.74%
7 Net Hawai'‘i Electric Light 605.4 54.26%
7a  Central Station 582.7 52.22%
7b  Distributed Generators 0.1 0.01%
7¢  Wind/Hydro 227 2.03%
Reference:

Line 1: HELCO-WP-403, page 1, HELCO-201
Line 2: HELCO-WP-403, page 2

Line 4. HELCO-WP-403, page 3

Line 6: HELCO-WP-404, page 3

Line 7a: HELCO-WP-404, page 3

Line 7b: HELCO-WP-404, page 3

Line 7c: HELCO-WP-404, page 3

NOTE: TOTALS MAY NOT ADD EXACTLY DUE TO ROUNDING
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Hawai‘i Electric Light Company, Inc.

TEST YEAR 2016 FUEL OIL EXPENSE SUMMARY
Direct Testimony

(€)= (A x(B)

(A) B) ©)
Fuel Fuel Fuel
Consumption Prices Expense
Line Plant (BBLs) ($/BBL) ($000)

1 Hill 545,906 29.0802 $ 15,8751
2 Puna 45 875 30.2759 $ 1,388.9
3 [FO Subtotal 591,781 $ 17,2640
4 Kanoelehua CT1 920 53.9459 $ 49.6
5 Keahole CT2/CT4/CT5/ST7 460,643 55.8107 $ 257088
6 Puna CT3 34,307 54.0761 $ 1,855.2
7 Diesel Subtotal 495 870 $ 276136
8 Waimea 1,046 54.2138 $ 56.7
9 Kanoelehua 751 52.8236 $ 39.7
10 Keahole 1,015 54.6884 $ 555
11 ULSD Subtotal 2,812 $ 151.9
12  Central Station Total 1,090,463 $ 450295
13  Distributed Generators 226 84.6550 $ 19.1
14  Grand Total 1,090,689 $ 450486

Reference:
Column A: HELCO-WP-404, page 4
Column B: HELCO-WP-502

NOTE: TOTALS MAY NOT ADD EXACTLY DUE TO ROUNDING
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Hawai‘i Electric Light Company, Inc.

TEST YEAR 2016 FUEL EFFICIENCY

Direct Testimony

Line
1 Central Station Generated Energy
2 Steam Generated Energy
3 Diesel/ULSD Generated Energy
4 Test Year Sales
5 Total Central Station Fuel Consumed
6
7 Steam Fuel Consumed
8
9 Diesel/lULSD Fuel Consumed
10
11 Total Central Station Net Heat Rate
12
13 Steam Net Heat Rate
14
15 Diesel/lULSD Net Heat Rate
16
Reference

(Net GWH)
(Net GWH)
(Net GWH)
(GWH)

(000 BBLs)
(000 MBTUSs)

(000 BBLs)
(000 MBTUs)

(000 BBLs)
(000 MBTUSs)

(BTU / Net KWH)
(Net KWH / BBL)

(BTU / Net KWH)
(Net KWH / BBL)

(BTU / Net KWH)
(Net KWH / BBL)

Lines 1 - 10: HELCO-WP-404, page 3; Excludes Company wind and hydro
Line 4: HELCO-WP-403, page 1, HELCO-201

Line 11:
Line 12:
Line 13:
Line 14:
Line 15:
Line 16:

Line 6 +~Line 1
Line 1 ~Line 5
Line 8 ~Line 2
Line2 +~Line 7
Line 10 = Line 3
Line 3 +Line 9

NOTE: TOTALS MAY NOT ADD EXACTLY DUE TO ROUNDING

PAGE10OF 1

582.7
275.9
306.7

1,040.7

1,090
6,650

592
3,728

499
2,922

11,413
534

13,511
466

9,526
615
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Hawai‘i Electric Light Company, Inc.
HISTORICAL FUEL EFFICIENCY
Direct Testimony
) (=) (€ (D) B (F) ) (H)
Test Year TY vs. 2015
Line 2011 2012 2013 2014 2015 2016 Diff %
1 HELCO Net Heat Rate 11,343 11,313 11,249 10,736 11,173 11,413 240 2.1
(BTU / KWH)
2 Steam Net Heat Rate 13,558 13,640 13,544 13,506 15,108 13,511 (1,597) -10.6
(BTU / KWH)
3 Diesel Net Heat Rate 9,969 10,163 9,945 9,635 9,901 9,526 (374) -3.8

(BTU / KWH)

Reference:

Columns A-E: HELCO-WP-407

Column F: HELCO-404, lines 11, 13 & 15
Column G: Column F - Column E
Column H: Column G + Column E

Line 1. HELCO-WP-407, line 8; Includes Company wind and hydro
Line 2. HELCO-WP-407, line 10; Excludes Company wind and hydro
Line 3: HELCO-WP-407, line 11; Excludes Company wind and hydro
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HAWAI‘I ELECTRIC LIGHT COMPANY, INC.
2016 TEST YEAR RATE CASE
DETERMINATION OF HAWAI‘l ELECTRIC LIGHT TEST YEAR FUEL CONSUMPTION
AND USE OF COMPUTER PRODUCTION SIMULATION MODEL

The test year fuel consumption amounts by fuel type for Hawai‘i Electric Light Company, Inc.’s
(“Hawai‘i Electric Light” or “Company”) generating units were determined through the use of a
computer production simulation model. This model, P-MONTH, is a production simulation
program supplied by the P Plus Corporation. The model simulates the chronological, hour-by-
hour operation of the island of Hawai‘1’s (aka, Big Island) generation system. Detailed
descriptions of generation commitment and economic dispatch are described further by Ms. Lisa
Dangelmaier in HELCO T-6, HEL.CO-612 and HELCO-613.

Certain generating profiles are modeled as non-dispatchable (“fixed”) or must-take energy
(“curtailable™) such as scheduled resources or variable renewable resources. These profiles are
provided as inputs to P-MONTH, along with the gross customer demand. P-MONTH dispatches
(mathematically allocates) the forecasted hourly net megawatt (“MW") load among the
dispatchable generating units in operation. Unit commitment (starting and stopping) of
generation is generally based on (1) fuel cost, (2) unit efficiency, (3) unit variable costs ($/HR,
$/MWH), (4) transmission “penalty” factors, and (5) reliability requirements. Dispatch levels
are based on (1) incremental fuel and Operations and Maintenance (O&M) costs ($/MWH),

(2) “penalty” factors, and (3) system ancillary service requirements (reserves).

The net load — that is, the load remaining after partly being served by non-dispatchable energy, is
allocated to the dispatchable resources such that overall production cost (fuel and variable O&M
costs) are minimized (i.e., “economic dispatch™). The model calculates the fuel consumed and
variable O&M costs using the generating unit dispatch described above. The total fuel
consumed is the summation of hourly fuel consumption from all the generating units. The
simulation’s fuel consumption results are then adjusted using two different calibration factors
(1.058 for Industrial Fuel Oil, or “IFO”, and 1.057 for No. 2 diesel, or “diesel”, and Ultra-Low
Sulfur Diesel, “ULSD”, combined), which are explained further below.

UNIT COMMITMENT AND DISPATCH CONTROL

Only a portion of the generation resources serving the Hawai‘i Electric Light system are subject
to economic commitment and dispatch. The production simulation model determines the energy
to be produced by the economically dispatchable generating units, subject to any applicable
generation or system constraints, including acceptance of must-take energy from renewable
resources.

The resources subject to economic unit commitment and dispatch include all the generating units
at the following Hawai ‘i Electric Light Power plants: Kanoelehua, Hill, Puna, Keahole, and
Waimea, and the four small dispersed diesel units. Certain independent power producers (“IPP”)
are also subject to economic unit commitment and dispatch. They are the dual-train combined
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cycle facility at Hamakua Energy Partners L.P. (“HEP”), from which Hawai‘i Electric Light
purchases firm capacity and energy pursuant to an amended Power Purchase Agreement (“PPA”™)
approved by the Commission in Docket No. 98-0013, and additional capacity of 8 MW on-peak
and 11 MW off-peak provided by Puna Geothermal Venture’s (“PGV™) facility. Hawai‘i
Electric Light does not have full economic dispatch control over the first increments of power
from PGV (30 MW on-peak and 27 MW off-peak), per the terms of the PPA approved by the
Commission in Docket No. 2011-0040. The power purchased from PGV for these increments is
not dispatchable and is based on the dispatch provisions of that PPA.

Hawai‘i Electric Light also does not have economic dispatch control of the Pakini Nui wind farm
(“Pakini Nui”, owned and operated by Tawhiri Power LLC, a wholly-owned subsidiary of
Apollo Energy Corporation), the Hawi Renewable Development, Inc. (“HRD”) wind farm, the
Wailuku River Hydroelectric Power Company, Inc. (“Wailuku River Hydro) run-of-the-river
hydroelectric facility, energy procured through the feed-in-tariff, or including small generators
who sell power to Hawai‘i Electric Light under its Schedule Q tariff. Economic dispatch also
does not apply to customer self-generation resources (SIA, NEM, and CGS). The output from
these resources is delivered to the Hawai‘i Electric Light grid and treated as must-take energy
subject only to system constraints.

Another consideration in unit commitment and dispatch is the assurance the system will remain
reliable. The resources online ensure the ability to meet customer demand (adequacy of supply),
provide balancing of the system for normal and disturbance conditions (reserves), and reliable
operation. The generating resources providing these operational and reliability requirements is
selected according to resource requirements and costs. The present designation of operating type
for the generating units is described in HELCO-613.

KEY INPUTS TO P-MONTH PRODUCTION SIMULATION MODEL

The key inputs to the production simulation model, as applied to the Hawai‘i Electric Light
system, are as follows:

1)  hourly MW load to be served by all units (dispatchable and non-dispatchable)

2)  hourly MW profiles for non-dispatchable, variable generation source. A profile is
created for each transmission-connected wind and hydroelectric resource, and an
aggregate profile is created for the smaller resources, including distributed solar PV

3)  operating characteristics of each dispatchable unit (maximum and minimum
dispatch MW limits, minimum up and down time, etc.)

4)  heat rate characteristic of each Hawai‘i Electric Light generating unit

5)  contractual pricing terms for dispatchable IPP generating units

6) variable operations and maintenance (O&M) costs

7) commitment and dispatch penalty factors

8) operating and reliability constraints (must-run and reserve requirements)

9) planned maintenance schedules for the generating units

10) forced outage and maintenance outage factors for dispatchable generating units, and
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11) prices for fuels used by the dispatchable generating units, including HEP (covered
in the HELCO T-5 testimony of Ms. Cecily Barnes)

12) minimum purchase requirements for PGV by contract

13) curtailment priority for non-dispatchable, variable energy (HELCO-WP-613B)

Energy and Hourly Load to be Served by the Hawai‘i Electric Light System

The total net system input, or total net energy required by the system, is determined based on the
forecasted estimates for sales, no charge energy (i.e., Hawai‘i Electric Light-use energy), and
system losses for the test year. For the 2016 test year, total net system input (sales plus no
charge energy plus losses) is estimated to be 1,115.8 gigawatt hours (“GWh™). (See
HELCO-402, line 5.) Of this amount, the test year sales amount is 1,040.7 GWh, as provided by
Mr. Jon Hayashida in HELCO T-2. (See HELCO-201, page 1.) The no charge energy amount is
4,947 megawatt hours (“MWH”), which is based on a three-year (2013-2015) average. (See
HELCO-WP-403, page 2.) The system losses for the test year are 70.2 GWh as shown in
HELCO-402, line 4, which was calculated by Hawaiian Electric Company, Inc.’s (“Hawaiian
Electric”) Transmission Planning Division based on the generating units on the system, their
locations, and the load of the units at the annual peak. A load flow analysis is performed to
estimate annual system losses. Refer to HELCO-WP-403, page 3 for the calculation of the
estimated system losses.

The 2016 test year hourly load profile on the Hawai‘i Electric Light system is based on the actual
2015 hourly load profile adjusted for (a) the annual sales forecast, which is provided by Mr.
Hayashida in HELCO T-2, (b) the no charge energy and system losses, and (¢) the impact that
increased penetration of photovoltaic (“PV™) generation will have on daytime loads. The no
charge energy and system losses are added to the sales forecast to derive the total net-to-system
energy as shown in HELCO-402, line 5.

The increasing PV generation on the Hawai‘i Electric Light system has resulted in a noticeable
change in the daily load profile. The impacts to daytime generation are expected to grow as
more PV capacity is added. An adjustment for increased PV penetration to the historical hourly
load profile is made by subtracting the expected hourly PV impacts, producing an hourly load
profile that is net of PV impacts. The total net-to-system energy is used to estimate hourly loads
based on the PV-adjusted hourly load profile.

Energy and Hourly Load to be Served by Firm Capacity Independent Power Producers

Puna Geothermal Venture (“PGV™)

On December 30, 2011, the Commission in Decision and Order No. 30088 in Docket No. 2011-
0040 approved the Fifth Amendment to the Power Purchase Contract (“PPC”) between Hawai‘i
Electric Light and PGV for the delivery of scheduled and dispatchable energy. Under the PPC,
PGV delivers 30 MW of energy on a scheduled basis in the on-peak period and 22 MW on a
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scheduled basis in the off-peak period. During the off-peak period, PGV delivers 22 MW to 27
MW subject to as-available restrictions. PGV delivers from 30 MW up to 38 MW on a
dispatchable basis in the on-peak period and 27 MW up to 38 MW on a dispatchable basis in the
off-peak period. Hawai‘i Electric Light has an obligation to purchase a minimum of 18,000 on-
peak MWHs from the 30 MW to 38 MW block of capacity each contract year.

The estimated test year 2016 energy from PGV is approximately 218,675 MWH, with 131,439
MWH on-peak and 87,234 MWH off-peak. (See HELCO-WP-404, page 15.) This amount was
determined based on the applicable provisions set forth in the Fifth Amendment to the PPC and
on production simulation modeling of the dispatchable segment.

Hamakua Energy Partners, L.P. (“HEP™)

The hourly output from HEP was determined through dispatch of the unit in the production
simulation. Hourly operating costs were developed for HEP based on its contract pricing
formula.

HEP is a dual train combined cycle (“DTCC”) unit. Two thermal units in P-MONTH were used
to model HEP, one each for the Single Train Combined Cycle (“STCC”) and DTCC modes of
operation. For production simulation purposes, the HEP DTCC unit is an incremental unit,
which means it requires the STCC unit to be simultaneously in operation so that the correct
DTCC fuel consumption, generation, and therefore heat rate is calculated.

The HEP STCC and DTCC thermal units in the production simulation model are economically
dispatched resources based on the pricing formula in the PPA. The contractual payment
provisions for HEP are used to develop cost curves for the production simulation model. The
HEP pricing formula expresses the cost per KWH of energy for fuel and variable O&M as a
function of the unit’s output. This relationship is expressed by a second order equation of the
form:

Fuel and variable O&M cost = A + B*Load + C*Loadz,

where Load is the generator net output in MW. A curve-fitting technique is used to determine
the coefficients A, B and C. These coefficients are then used to represent the cost curve of the
HEP unit in the production simulation.

The estimated energy dispatched from HEP is 110,762 MWH as shown in HELCO-WP-404,

page 15. The estimated energy produced by HEP in the production simulation has been used in
HELCO T-6 to develop its purchased power expense estimate.

HEP Facility Purchase

A second production simulation was conducted to examine the impact on fuel expense, energy,
and net heat rate if Hawai‘i Electric Light purchased the HEP facility. The inputs of the
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production simulation were changed, using HEP’s true cost and heat rate, as opposed to the
pricing formulas in the PPA. The changed heat rate is captured by revised ABC coefficients,
revised fixed and variable O&M rates, and combustion turbine startup costs. There is additional
discussion of HEP as utility-owned in HELCO T-4.

Energy and Hourly Load to be Served by Non-Firm Utility Resources and Non-Firm Capacity
Independent Power Producers

Hawai‘i Electric Light’s Waiau and Puueo Run-of-River Hydroelectric Units

The estimated energy contribution of Hawai‘i Electric Light’s Waiau and Puueo hydroelectric
(“hydro™) units was determined from a five-year (2011-2015) average of historical production, as
shown in HELCO-WP-404, page 16. The output of these units was modeled as constant
generation adjusted for monthly historical averages. Constant generation or “flat files” are used
to model hydro generating units, because unlike wind, hydro generation tends to be less volatile.
Monthly averages are utilized to capture seasonal variation.

Wailuku River Hvydroelectric Limited (“Wailuku River Hydro™)

The energy output from Wailuku River Hydro was modeled using an hourly output profile.
Wailuku River Hydro’s monthly generation is summarized on HELCO-WP-404, page 20.

Pakini Nui Wind Farm (*Pakini Nui’)

The energy output from Pakini Nui was modeled using an hourly output profile (i.e., the output
in each hour was constant throughout the hour). In actuality, the output can vary substantially
within the hour. While the actual output will vary from second to second, P-MONTH’s
minimum time step resolution is one hour. The shape or pattern of the hourly output profile was
derived from Pakini Nui data recorded in the 12-month period from January to December 20135.
Within that period, they were curtailed from time to time due to excess energy and occasionally
due to system frequency deviations; therefore, an estimated “uncurtailed” profile was created
from the available wind-speed, converted to MW using the power generation curve, rather than
solely the recorded MW output. Curtailment will be discussed later in this exhibit. Pakini Nui’s
monthly generation is summarized on HELCO-WP-404, page 18.

Hawi Renewable Development. Inc. (“HRD™)

The energy output from the HRD wind farm was modeled the same way that the Pakini Nui wind
farm was modeled, except that data specific to HRD were used. HRD’s monthly generation is
summarized on HELCO-WP-404, page 19.
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Other Small IPP Hydro

Other small IPP hydro units consist of small facilities under Schedule Q (less than 100 kW)
contracts and one larger hydro facility (150 KW contract capacity). The energy output from
other small IPP hydro units was modeled using flat monthly profiles (i.e., the hourly output from
the units was constant across all hours in a month). Each month may have had a different output
level. The output level was determined from monthly average output from 2011 to 2015
recorded data, as shown in HELCO-WP-404, page 20.

Feed-In-Tariff

On September 25, 2009, the Commission issued a Decision and Order for the implementation of
feed-in-tariffs (“FIT”) in Docket No. 2008-0273. FIT is a mechanism for the procurement of
renewable resources in Hawaiian Electric Companies™ service territories with the objective to
reduce the State’s fossil fuel dependence and accelerate the acquisition of renewable energy.

The estimated amount of energy to be purchased by Hawai‘i Electric Light from the FIT
resources in the 2016 test year is 3,982.4 MWH as shown in HELCO-WP-404, page 21. This
estimate was based on a forecast produced by Hawai‘i Electric Light.

The hourly load to be served by the FIT resources was based on historical data, scaled to the
installed MW capacity, and then further adjusted to the total energy forecasted by month for the
test year 2016. For this proceeding, Hawai‘i Electric Light has assumed the FIT resources will
produce a total of 3,982.4 MWH.

Excess Energy Curtailment of Variable Generation Resources

For variable generation energy purchased under contract (such as wind and hydroelectric PPAs),
Hawai‘i Electric Light has an obligation to accept the energy available, provided it does not
create a system problem, the system has sufficient demand to accept the energy, and with
consideration for other obligations of contractual energy purchases, minimum dispatch of the
units, and sufficient regulating reserves. Due to the large amount of variable wind, hydro, and
solar energy, and the fact that the island system has no export capability, the system operator
must routinely reduce the energy from variable resources due to oversupply. Oversupply, or
excess energy, occurs when the variable resources produce power in excess of the demand to be
served with the minimum online dispatchable generation. Additional details on Hawai‘i Electric
Light’s unit commitment and economic dispatch are provided in Generation Commitment
Review, HELCO-612, and Daily Generation Dispatch Process and Inputs, HELCO-613. The P-
MONTH modeling includes a representation of Hawai‘i Electric Light’s prioritized order of
curtailment for excess energy, as described in Excess Generation Curtailment for System
Operations, HELCO-WP-613B.

! Hawaiian Electric Company, Inc., Maui Electric Company, Limited (“Maui Electric”) and Hawai‘i Electric Light
Company, Inc. are collectively hereinafter referred to as “Hawaiian Electric Companies.”
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Spinning Reserve

The P-MONTH model incorporates a representation of minimum upward spinning reserve that
the system operators’ carry to manage system regulating reserve requirements. The operational
process for meeting regulating reserve needs is described in detail in HELCO-613. In general,
upward regulating reserve is defined as the difference between the maximum capacity and the
present output for all online units. Regulating reserve can only be provided by units which are
dispatchable.

The minimum requirements are 6 MW of upward regulating reserve and 9 MW of downward
reserve. The impact of variable generation on upward reserves is handled in the model by an
additional reserve requirement calculated from the hourly profiles for wind and solar. The
reserve formula is the minimum upward regulation of 6 MW, plus 100% of wind generation up
to 50% of installed wind capacity (15.5 MW), and 100% of solar generation up to 20% of
installed solar capacity. The minimum downward regulation of 9 MW is modeled through the
economic dispatch minimums set for dispatchable generating units.

Methodology to Estimate Curtailment in the Test Year

As the first step in estimating curtailment for excess energy in the test year, hourly profiles of
available energy from each resource type were derived from historical data.

To derive historical potential wind energy without the impact of excess energy curtailments,
Hawai‘i Electric Light reviewed wind speed data for the wind resources and the periods during
which the resources were curtailed. Using the historical correlation between wind speed and
uncurtailed wind farm output, Hawai‘i Electric Light estimated the wind farm output that might
have been produced if not for curtailment. For the hydro resource (Wailuku River Hydro),
hourly data were reviewed and an estimate was made of the production that could have been
achieved using the production levels before and after curtailment. For the PV resources
(NEM/FIT/SIA), historical solar irradiance and/or intensity data was correlated to historical
power output data and scaled appropriately for the increases in capacity.

To model excess energy curtailments, large variable resources are modeled as generating units,
with hourly uncurtailed MW production specified using capacity pattern files. P-MONTH has
the ability to specify the fraction of full capacity available from a generating unit by hour; for
example, if the maintenance schedule calls for a unit to be derated to a fraction of full capacity
for a period of time. These modeled variable resource units are designated as must-run, with
very small incremental energy costs, ranked in inverse order to that of curtailment priority. By
giving these variable resources very low cost, the production simulation will economically
dispatch (“take™) as much available energy as possible, out of what is available, subject only to
must-run constraints. This modeling technique also ensures that excess energy curtailment, if
required, is applied in the appropriate order.
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Estimated Curtailment in the Test Year

When there is more energy available than can be taken, the excess energy can be calculated from
the production simulation inputs and outputs. The amount of excess or curtailed energy is the
amount of variable generation energy available in the capacity pattern files, minus the amount
taken by the production simulation. In the test year, the production simulation results showed
7,734 MWH of excess energy. (Refer to HELCO-WP-404, pages 18-20.)

The amount of excess energy allocated to each variable generation producer in the curtailment
order described above is calculated. The taken energy results are then used to calculate
purchased energy payments for each variable generation producer.

Economic Limits of Hawai‘i Electric Light and Firm IPP Units

Hawai‘i Electric Light uses AGC to control the dispatch of the units. In AGC, the economic
dispatch minimum and maximum limits provide a range of output through which the generating
units can be operated predictably and continuously without reconfiguring them from normal
operation. A list of each Hawai‘i Electric Light and IPP generating unit, and minimum and
maximum economic dispatch limits, is provided in HELCO-WP-404, page 9 and HELCO-WP-
404, page 7, respectively.

Efficiency of Hawai‘i Electric Light Generating Units

A generating unit’s efficiency in converting heat energy from fuel (BTU) into electrical energy
(KWH) is described by its “heat rate”. Heat rate is actually a first derivative of the Input/Output,
or “I/O” equation. The I/O equation can be written as a second-order polynomial of the form:

Energy input from fuel in MBTU/Hr = A + (B x Load) + (Cx Loadz)

where Load = generator net output in MW.

and A, B, and C = heat rate constants for the generating unit; sometimes referred
to as “ABC coefficients” or “heat rate constants™.

Hawai‘i Electric Light’s generating unit efficiencies were developed from heat rate tests. The
fuel consumption rates at various MW output levels were measured, and the heat rate constants
of the units were determined by fitting a 2" order polynomial curve through the test data points.
Where feasible, several years of results were analyzed to derive a representative heat rate for
various ambient and equipment conditions. The resulting heat rate constants were used as inputs
to the production simulation model. The heat rate constants are shown in HELCO-WP-404,
page 9.

Variable Operations and Maintenance (“O&M”) Costs

Variable O&M costs are non-fuel and non-labor O&M costs that vary either as a function of
generating unit operating hours ($/hr) or power produced ($MWH). For example, purified
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water must be injected into the combustion turbines to reduce the emission of nitrogen oxides.
The rate at which the water is injected into the combustion turbines is generally proportional to
their MW output. Therefore, the cost of producing the purified water on site is treated as
$/MWH variable O&M cost. Another example is the material costs incurred to overhaul the
diesel engines or combustion turbines. The intervals at which the overhauls must be performed
depend on the number of hours the units operate, regardless of how much energy the units
produced. These overhaul costs are treated as $/hr variable O&M costs.

In the production simulation, Hawai‘i Electric Light utilized the variable O&M costs shown in
HELCO-WP-404, page 10. These variable O&M costs consist of chemical costs (for water
treatment), emission fees, lube oil costs and non-labor overhaul costs (materials and outside
services). Variable costs are separated based on run hour (lube oil and overhauls) or energy
production (chemicals and emission fees) dependence.

Penalty Factors

Penalty factors are used to adjust the cost of generation to reflect the impact of that generator’s
output on system losses. A generator that reduces system losses thereby reduces the gross
energy to be produced, which in effect reduces production costs. Conversely, a generator located
in a remote portion of the system far from demand would increase system losses, thereby
increasing production costs. The production simulation uses a different set of penalty factors for
unit commitment (order in which generators are started) and dispatch (allocation of MW load
among online generators). This reflects the fact that penalty factors are dependent on grid
location and output of the generation resources.

The commitment penalty factors used in the production simulation are also shown in HELCO-
WP-404, page 8. The penalty factors were calculated using the Python module of the Power
Technologies Incorporated (PTI) Power System Simulator for Engineering (PSSE) program.
The program determines penalty factors by calculating the impact of an incremental change in
MW at each generator’s location, for the specific system state. Multiple sets of penalty factors
are shown because they vary depending on system variables such as configuration of the
transmission system, location of loads, size of loads, and generation outputs. Penalty factors are
a measure of the effectiveness of a specific location to deliver power to the system. Generation
with larger penalty factors indicate that there are more losses associated with the generation
source.

Generating Unit Operating Constraints

In order to prevent potential overload of certain transmission lines (for example, the Keahole-
Keamuku transmission line or “6800 line”) when other transmission lines are out of service, a
minimum amount of generation must be produced at the Keahole Power Plant. When all three
turbines (i.e., CT-4, CT-5 and ST-7) of the Keahole Combined Cycle Unit are operating in
baseload duty, the needed level of generation to avoid an overload condition under certain
transmission line outages is met under economic dispatch. When Keahole ST-7 1s out of service
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for maintenance, the two remaining turbines (i.e., Keahole CT-4 and CT-5, which are both
combustion turbines) would operate as peaking units if they were to be economically committed
and dispatched. But under this scenario, the minimum amount of generation out of the Keahole
Power Plant would not be met. Therefore, when Keahole ST-7 is out of service for maintenance,
Keahole CT-4 and CT-5 must be committed earlier than they would otherwise. They must also
be dispatched at higher levels than economical in order to raise the level of generation out of the
Keahole Power Plant to avoid the overload condition possible under certain transmission line
outages.

Planned Maintenance Schedules

The normalized overhaul maintenance schedule for the test year is shown in HELCO-WP-404,
page 6. The normalized test year overhaul maintenance schedules are discussed further by
Mr. Norman Uchida in HELCO T-7.

Regulating Reserve

As discussed above, the dynamic regulating reserve (up) requirements in the test year are
captured through an equation based on the hourly profile for variable generation. The regulating
reserve up is calculated as 6 MW, plus 100% of the hour’s total wind generation up to 50% of
installed wind capacity, plus 100% of the hour’s solar generation up to 20% of installed solar
capacity. The minimum downward regulation is 9 MW. Where the primary online units have
nested economic dispatch limits within the regulating (LFC) limits, the difference is counted
towards the reserve.

Forced Outage and Maintenance Qutage Factors

The forced outage factors for the 2016 test year for Hawai‘i Electric Light’s generating units
were estimated using historical data. Historical averages by unit for were used for Kanoelehua
CT-1 Keahole CT-2, and Puna CT-3. Forced outage factors were determined using averages by
unit type for the steam units (Hill 5, Hill 6, and Puna) and the diesels (D11-27). The average
forced outage factors by unit and by unit type were based on historical data for 2013-2015. (See
HELCO-WP-404, page 11.)

The forced outage factors for Keahole STCC and DTCC were determined by averaging the
Keahole CT-4 and CT-5 historical data for 2013-2015. The forced outage factors for Keahole
CT-4 was also the average of both CT-4 and CT-5 actual data for 2013-2015.

The forced outage factors for HEP are based on their historical data as shown in HELCO-WP-
404, page 12. HEP STCC used the average historical outage factor for the steam turbine from
2013-2015. HEP DTCC used the sum of the average historical outage factors for CT1 and CT2.
PGV on-peak forced outage factors (both original 30 MW and 8 MW expansion facilities) are
based on that allowed by contract due to the impacts of a major storm event on the recorded
historical data. Resulting outages from the on-peak units are manually copied to the off peak
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units in the production simulation inputs, so the PGV off-peak units have zero for forced outage
factors.

Maintenance outage factors are used to measure the percentage of time a generation unit is
unavailable when the unit must be repaired for issues other than those scheduled ahead of time
through the overhaul schedule and other than due to a forced outage. In other words, a
maintenance outage factor determines the rate that a generation unit is out-of-service for reasons
other than forced outages or planned overhauls. Maintenance outage factors are calculated using
the maintenance outage hours or days (not including planned overhauls) divided by the possible
service hours or days (8,760 hours or 365 days).

The maintenance outage factors for the Hawai‘i Electric Light generating units are based on
historical averages by unit for Kanoelehua CT-1, Keahole CT-2, and Puna CT-3. The outage
factors for the remaining units are based on averages by unit type for the steam units (Hill 5,
Hill6, and Puna) and the diesels (D-11 to D-23, D25, and D26). The average outage factors by
unit and by unit type were based on average maintenance outage factors for 2013-2015. (See
HELCO-WP-404, page 13.) Historical maintenance outage factors for Paneawa D-24 and Kapua
D-27 were not included in the calculation of the diesel average. These units had factors that
were considered anomalous and were not included because of unusual circumstances, namely
relocation to Kapoho substation and related activities for lava flow mitigation.

The maintenance outage factors for Keahole STCC and DTCC were determined by averaging the
Keahole CT-4 and CT-5 actual historical data for 2013-2015. Because the unit cannot run in
DTCC mode when the STCC unit is out, STCC unit outages are manually copied over to the
DTCC unit for input to the production simulation, and also split evenly between the CT-4 and
CT-5 units. This is why the CT-4 and CT-5 units have zero for maintenance outage factors. (See
HELCO-WP-404, page 13.)

The scheduled outage factors for the HEP units are based on the three-year historical average
from 2013-2015 as shown in HELCO-WP-404, page 14. HEP STCC uses the average steam
turbine maintenance outage factor, while HEP DTCC uses the sum of CT-1 and CT-2
maintenance outage factors. The maintenance outage factor for PGV (original and 8 MW
expansion) was set to zero and maintenance outages for PGV were explicitly scheduled in
compliance with PGV’s contract.

Maintenance outages are allocated using a load levelization algorithm, AUTOMNT, that is a part
of the P-MONTH program. The AUTOMNT algorithm schedules outages in increments of one
week, or seven days. For example, the maintenance outage factor input for the test year for
Waimea D-12 is 1.71%. (See HELCO-WP-404, page 13.) This is equal to 365 days x 1.71% or
6.2 days. AUTOMNT will round this to the nearest seven day (one week) increment. Therefore,
AUTOMNT will round 6.2 days to a one-week outage.
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Modeling of Combined Cycle Units in the Production Simulation

Both HEP and Hawai‘i Electric Light’s Keahole power plant have dual train combined cycle
generating units. A dual train combined cycle unit consists of two combustion turbines, two heat
recovery steam generators (“HRSG”), one steam turbine and an air-cooled steam condensing
system. Each combustion turbine directs exhaust gas to its own, dedicated HRSG. Each HRSG
uses the heat from the exhaust gas to produce steam. The exhaust gas exits the HRSG through
exhaust ductwork and the steam produced by both HRSGs is manifolded into one pipe feeding
the steam turbine. After the steam turbine, the steam goes to the air-cooled condenser, where it
becomes liquid, and from there is pumped back to the HRSGs to be heated into steam again.
Each combustion turbine and the steam turbine drive separate electrical generators.

When maximum output is needed from the combined cycle unit, both combustion turbines will
operate and the steam turbine can operate at its full capacity. This mode of operation is referred
to as “dual train combined cycle”, or “dual train”. When system demand is such that lower
output is needed, one combustion turbine can be shut down and the steam turbine can operate at
up to half of its capacity. This mode is referred to as “single train combined cycle”, or “single
train”. When the steam turbine is not available (such as when maintenance is performed), the
combustion turbines can operate independently of the steam system. When the combustion
turbines operate this way, it is referred to as “simple cycle” mode.

For test year purposes, both HEP and the Keahole Combined Cycle units were modeled using
separate thermal units in P-MONTH to represent simple cycle, single train, and dual train
operation. This method requires that the simple cycle units in the model not be allowed to
operate concurrently with the single or dual train units. But this is not an issue in the model, as
simple cycle heat rates are so high the units are operated strictly in combined cycle operation.
Simple cycle operation at Keahole is therefore scheduled manually, only when the steam turbine
is on maintenance and system load is above 130 MW.

While the heat rate performance (as represented by ABC coefficients) of the simple cycle and
single train units are copied directly over to their corresponding thermal units, the dual train unit
in the production simulation is incremental, meaning it requires the single train unit to be running
first, and then adds only the additional fuel consumed and megawatts generated by the unit in
dual train mode, relative to the top load of the sin%le train unit. The ABC coefficients for the
incremental dual train unit are determined by a 2" order polynomial curve fit of data obtained by
using dual train I/O curve data, and then subtracting out single train top load fuel consumption
and MW. The penalty factors for the incremental dual train unit are then adjusted upward so that
it commits after the single train unit, and the model, when given historical inputs, produces
generation and fuel consumption figures comparable with historical.

RESULTS OF THE PRODUCTION SIMULATION

The unadjusted results of the test year production simulation (net MWH) are found in HELCO-
WP-404, page 1. These results are then adjusted for differences between the model and actual
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operation and performance of the generation system by applying “calibration factors™ to the
production simulation’s output, as shown on HELCO-WP-404, page 2 and as further discussed
below.

USE OF CALIBRATION FACTORS ON PRODUCTION SIMULATION RESULTS

The unadjusted test year fuel consumption (in BTUs, for each fuel type) determined by the
production simulation is multiplied by a calibration factor to account for actual operating
conditions that cannot be precisely duplicated in the model. Examples of such include, but are
not limited to, events that are unexpected, unplanned, or cannot be modeled, such as:

temporary unit deratings;

e changes in unit commitment resulting from changes in the diesel/IFO or diesel/naphtha
price relationship, unit availability, and system operational requirements
variability (sub-hourly increases and decreases) in the variable generation resources;

e variance from forecast in variable generation production from wind, solar, and, to a lesser
extent, hydroelectric resources
variance from forecasted load

e atypical system configurations requiring changes in dispatch for reliability including
storms, switching orders, planned and unplanned outages

Calibration factors are determined by modeling the entire production system for a calendar year,
called a “calibration year,” and finding the ratio between the actual historical data and production
simulation model outputs. A calibration factor can be greater than, equal to, or less than 1.00,
although it is normally greater than one. A calibration factor greater than 1.00 means the actual
historical fuel consumption was greater than the results from the production simulation.

For this proceeding the calibration year was 2015 (i.e., the most recent available historical data
for a full calendar year at the time the production simulation was developed). Historical data,
including load, overhaul schedules, forced and maintenance outages, fuel prices, and unit
efficiency characteristics were input into a production simulation model that attempted to
replicate the actual decisions made by planners, operators and the AGC system in committing
and dispatching units under those conditions. Please refer to the testimony of Ms. Dangelmaier
in HELCO T-6 on how the generating units were committed and dispatched in the calibration
year.

The results of production simulations that used calibration factors were accepted by the

Commission in previous Hawaiian Electric, Hawai‘i Electric Light and Maui Electric rate cases,
such as:

¢ Docket No. 7700, Hawaiian Electric Test Year 1994

2 On March 15, 2016, Hawai‘i Electric Light submitted its Annual Calibration Factor Report for Year 2015, in
Docket No. 99-0207.
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7766, Hawaiian Electric Test Year 1995
94-0140, Hawai‘i Electric Light Test Year 1996
94-0345, Maui Electric Test Year 1996
96-0040, Maui Electric Test Year 1997
97-0346, Maui Electric Test Year 1999
99-0207, Hawai‘1 Electric Light Test Year 2000
04-0113, Hawaiian Electric Test Year 2005
05-0315, Hawai‘i Electric Light Test Year 2006
2006-0386, Hawaiian Electric Test Year 2007
2006-0387, Maui Electric Test Year 2007
2008-0083, Hawaiian Electric Test Year 2009
2009-0163, Maui Electric Test Year 2010
2009-0164, Hawai‘i Electric Light Test Year 2010

Docket No.
Docket No.

2010-0080, Hawaiian Electric Test Year 2011
2011-0092, Maui Electric Test Year 2012

For purposes of this proceeding, Hawai‘i Electric Light is implementing the use of two
calibration factors to determine the test year fuel consumption — one for IFO and one for diesel
fuel (whether 0.4% sulfur diesel or ULSD). Hawai‘i Electric Light also used IFO and diesel
calibration factors in its 2006 (Docket No. 05-0315) and 2010 (Docket No. 2009-0164) test year
rate cases. The test year calibration factors utilized by Hawai‘i Electric Light in this proceeding
are 1.058 for IFO and 1.057 for diesel fuel (whether 0.4% sulfur diesel or ULSD).

ADJUSTMENT FOR EXPECTED UNSERVED ENERGY

Expected Unserved Energy (“EUE”) takes into account the probability that there will be
insufficient capacity to meet the system load. It is the amount of energy expected not to be
served, as calculated by the model, but does not mean that there will be unserved energy in the
test year. Its calculation is a function of the individual units’ forced outage rates, the peak load
to be served, and the system capability.

Forecasted sales (HELCO-402) are an input to the production simulation model. The total
energy output of P-MONTH must be equal to the energy input. Total energy output of P-
MONTH is equal to the energy output from Hawai‘i Electric Light’s units plus purchased power
plus EUE. Therefore, EUE is included in the computation of annual barrels and MBTUs of fuel
consumed. (See HELCO-WP-404, page 3.)

CONSUMPTION OF USED OILS

Hawai‘i Electric Light disposes of its used oils by burning them in the boilers of the steam units.
Used transformer oil is burned in the Hill plant boilers. Used turbine oil and synthetic oil are
burned in the Puna steam unit boiler.
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The amount of used oil (transformer and turbine) burned in the boilers is very small compared to
the amount of total fuel oil used for each plant. For example, in 2015, 10,101 gallons (241
barrels) of used transformer oil were burned at the Hill plant. In contrast, the Hill plant
consumed approximately 375,019 barrels of IFO. The used transformer oil thus represented less
than 0.1% of the oil consumed at the Hill plant.

The effect of burning used oils in the boilers is captured in the calibration factor that is discussed
above. When determining the calibration factor, the amount of used oil consumed is not
subtracted from the total amount of fuel burned in the calibration year. Therefore, the calibration
factor includes the presence of used oil in the fuel oil. It is expected that used oils will continue
to be burned in the boilers in the test year, though the exact amount is not known. Thus, it is
reasonable to apply the calibration factor (which includes the used oils) to the production
simulation results for the test year without having to separately account for the used oils in
volume or price.

The effect of including the used oils in the calibration factor was explained in the response to
CA-RIR-24 filed on March 30, 2012, in Docket No. 2011-0092 (Maui Electric Test Year 2012
Rate Case).
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HAWAI‘I ELECTRIC LIGHT COMPANY, INC.
2016 TEST YEAR RATE CASE
ANALYSIS OF HEAT RATE VARIABILITY AND HEAT RATE DEADBAND

PURPOSE

The purpose of this analysis was to determine whether the size of the current heat rate deadbands
is sufficient to reasonably balance the risks of penalties and incentives and, if not, to propose a
new deadband size.

BACKGROUND

In rate case proceedings, fixed (or target) sales heat rates by fuel type are established. For
example, in Hawai‘i Electric Light’s 2010 test year rate case, the following fixed heat rates were
set:

Industrial Fuel Oil (“IFO”): 15,148 Btw'kWh-sales (14,195 Btu/kWh-net)
Diesel Fuel: 10,424 Btw/kWh-sales (9,768 Btu/kWh-net)

In this proceeding, the proposed fixed heat rates are as follows:

IFO: 14,486 Btw/kWh-sales (13,511 Btu/kWh-net)
Diesel Fuel: 10,214 Btw/kWh-sales (9,526 Btuw/kWh-net)

Prior to the introduction of heat rate deadbands in 2009, the fixed sales heat rates were used in
the Energy Cost Adjustment Clause (“ECAC™).! Fuel costs incurred from actual heat rates being
higher than the fixed sales heat rate could not be passed on to customers and would be borne by
the utility. Any fuel cost reductions incurred from actual heat rates lower than the fixed sales
heat rate would not be passed on to customers and would accrue to the utility.

As more renewable energy resources were added to the grid, it was recognized that the utility’s
generating units must operate at lower output levels to accommodate the renewable energy,
where their heat rates are higher (i.e., their fuel efficiency is lower). Linking the recovery of
fuel-costs to a fixed heat-rate target therefore was a disincentive to increase the amount of
renewable resources on the grid, because higher heat rates would be financially detrimental to
the utility.

! In the Decoupling proceeding (Docket No. 2008-0274), the Commission stated, “The ECAC employed by the
HECO Companies relies upon a partial pass-through formula that holds management responsible for maintaining
the thermal efficiency of generating resources through a fixed sales heat rate that is established in rate cases.
[footnote 159 omitted] This process is intended to provide balanced incentives for management to invest in
prudent levels of new capital investment and maintenance of its production facilities or suffer the consequences of
failing to do so0.” [footnote 160 omitted] See Final Decision and Order, Docket No. 2008-0274, filed on
August 31, 2010, pp. 81-82.
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In the Decoupling proceeding (Docket No. 2008-0274), Haiku Design and Analysis (“HDA™)
proposed, among other things, a straight fuel cost pass-through via the ECAC. In its Opening
Statement of Position, HD A stated in relevant part,

With substantial amounts of new renewable generation being added to the utility
system, a straight fuel cost pass through would ‘decouple’ utility earnings from
resource commitment (and curtailment) decisions. The utility should not be at
financial risk based on resource commitment and curtailment decisions that
should be made according to policies (maximization of renewable generation) that
conflict with the most efficient thermodynamic operation of the utilities” own
generation units.”

The Hawaiian Electric Companies and the Consumer Advocate favored keeping the fixed sales
heat rate to provide an effective incentive for the utilities to maintain their generating units in
order to run as efficiently as possible and to serve as a risk-sharing mechanism, such that the
utilities are at risk of not recovering all of their fuel expenses if they do not properly manage the
generating units’ operating parameters under their control. The concept of heat rate deadbands
was introduced to balance risks and incentives. This concept was approved by the Commission
in 2010.

For Hawai ‘i Electric Light, the size of the deadband was established at plus or minus 100
Btuw/kWh-sales for both IFO and diesel fuel. Thus, the sales heat rate thresholds established in
the Hawai‘i Electric Light 2010 test year rate case and currently in use are as follows:

IFO

Target heat rate: 15,148 Btw'kWh-sales
Upper bound of deadband 15,248 Btw/kWh-sales
Lower bound of deadband 15,048 Btuw/kWh-sales
Diesel Fuel

Target heat rate: 10,424 Btw/kWh-sales
Upper bound of deadband 10,524 Btw/kWh-sales
Lower bound of deadband 10,324 Btuw/kWh-sales

The heat rate deadband is intended to strike a balance between encouraging fuel efficiency and
removing disincentives to adding more renewable energy resources to the island grid while
operating the system with the objectives of minimizing costs and accepting renewable energy.

There are numerous factors that affect the overall heat rate of the system. Some of the key

factors are the amount of load that must be served at any given moment, the number of units in
operation, which units (by fuel type) are in operation, the allocation of that load among all units
in operation, including firm and variable generating units, fuel prices (which determine how the

? HDA’s Opening Statement of Position, dated March 28, 2009, pages 7-9.
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load is allocated among the operating units), the fuel efficiency of each individual oil-fired
generating unit, the amount of renewable energy available from geothermal, solar, hydro, and
wind; and the variability in output from moment to moment of the solar and wind energy. The
load that must be served, fuel prices, available production from geothermal, wind, hydro, and
solar, and the variability of wind and solar are beyond the control of the utility. While the heat
rate deadband provides some hedge on the impacts described, the deadband currently in use is
relatively small in comparison to the actual changes in heat rates that would be necessary to
avoid penalizing the utility for following prudent economic commitment and dispatch for
changing fuel costs, changing demand, and increased integration of renewable energy.

The above factors affect heat rate in the following ways:

1)

2)

3)

4

Renewable energy levels that are higher than the assumed amounts, and/or different in
profile, which cause units to operate at higher heat rates. The production heat rate will
tend to be higher than the production simulation estimate, as units operate at lower (less
efficient) operating points to accommodate the renewable energy.

Increased renewable energy levels decrease the system operators” ability to optimize unit
commitment. The increasing levels of solar production, along with wind production,
have caused increasing difficulties in forecasting the day time demand to be served and,
as a result, uncertainty in the most economic operation of the system. This leads to
real-time decisions being less optimal than assumed in the simulation — because the
simulation is based on perfect knowledge of the future system demand to be served. For
example, a forecast for wind and solar may show high wind and high solar production, so
the operator starts a less efficient unit, which has shorter minimum up time. If the
forecasted wind and solar do not materialize, the startup of a more efficient unit was
delayed in what would have in hindsight been the better choice. Alternatively, if the
solar and wind forecast anticipate low levels, the operator starts a more efficient unit, but
if wind and solar unexpectedly increase, the more efficient unit may have to back-down
to levels that are not cost-effective.

Increasing solar production is changing the net-demand shape, resulting in a change in
the use of generators. There is a short-term increase in net demand in the early morning
prior to the solar PV production period. Due to the lengthy startup time and minimum up
time, it i1s more cost-effective to use less efficient, but faster starting simple cycle units
and diesel units for this short demand. Use of these units also reduces the need to curtail
resources — although these units have a higher heat rate.

Changes in the price of different fuels can affect both economic dispatch and unit
commitment. A slight change in fuel prices can result in units in a certain class being
operated at a lower or higher load point in economic dispatch. For example, if the price
of IFO increases relative to the price of diesel, steam units will dispatch at a lower
operating point (higher heat rate) and diesel units at a higher operating point (lower heat
rate) than might have been calculated in a production simulation that utilized different
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fuel prices. A more significant impact occurs when the change in relative prices between
fuels is enough to justify a change in the unit commitment. For example, if naphtha
pricing declines relative to diesel, Hamakua Energy Partners (“HEP”) units may be
lower-cost and committed ahead of the second train of the Keahole Dual Train Combined
Cycle (“DTCC”) unit; resulting in fewer hours operating in a more-efficient dual train
operation mode and a higher heat rate for Keahole DTCC. Changes in unit commitment
can have a significant impact on heat-rates. HEP, as a dispatchable IPP, is not included
in the net heat rate for Hawai‘1 Electric Light.

5) Increasing flexibility and provision of ancillary services from firm dispatchable units is
required to effectively integrate variable resources — such as lower dispatch minimums
and faster/more frequent ramping and regulation. Operation at lower minimums incurs a
higher heat rate, and frequent ramping and regulation controls also reduce unit efficiency.
It is necessary to strike a balance between encouraging fuel efficiency and removing
disincentives to adding more renewable energy resources to the island grid. As more
renewable energy resources are added to the grid, the utility’s firm dispatchable units will
operate at lower output levels, where their heat rates are higher (i.e., their fuel efficiency
is lower). Prior to the implementation of heat rate deadbands, any increase in heat rates
above the target heat rate would be financially detrimental to the utility as the increased
cost of fuel resulting from the higher heat rate could not be passed on to customers and
would need to be absorbed by the utility. Therefore, there use of a fixed heat-rate target
by fuel type serves as was a disincentive to the utility to economically commit and
dispatch units based on their relative costs, and a disincentive for adding more renewable
resources to the grid.

GENERATING UNITS ARE DISPATCHED ON COST. NOT HEAT RATE

The utility’s automatic generation controls allocate the load among the firm capacity generating
units based on economic dispatch in order to provide the lowest cost energy to customers.
Detailed descriptions of generation commitment and economic dispatch are described further by
Ms. Lisa Dangelmaier in HELCO T-6, HELCO 612 and HELCO-613. Basically, the lowest cost
units are dispatched first and the highest cost units are dispatched last.> The lowest cost units
may not necessarily be the most efficient units since the lower efficiency units may use a much
lower cost fuel. When different units use different fuel types and the price differential between
the fuel changes from month to month, the dispatch of the units can change dramatically from
month to month. Consequently, the heat rates by fuel type can vary significantly from month to
month.

This effect is illustrated in the following highly simplified example. Figure 1 below illustrates a
typical performance curve for a steam, combustion turbine or combined cycle unit." For each
generating unit, the relationship between the rate of fuel consumption, F, in Btu per hour, and the

3 In determining economic dispatch, “cost” also will include variable O&M costs and transmission penalty factors.
* Internal combustion engine performance curves are flatter but the concept still applies.



HELCO-407
DOCKET NO. 2015-0170
PAGE 5 OF 17

generating unit’s output, L, in kW, is determined from testing of the unit. The relationship can
be defined by a second order polynomial of the form F = A + (B*L) + C*L? where A, B and C
are constant coefficients that are determined by fitting a curve to the field test data.

F=A+(B*L) + C*L?

Rate of Fuel Consumption, F, Btu/hr

Generating Unit Output, L, kW

Figure 1
[llustration of Generating Unit Performance Curve

Figure 2 below shows the conversion of the performance curve to a heat rate curve by dividing
both sides of the equation by the load. Heat rate is a measure of thermal efficiency and indicates
how much fuel is needed (in terms of Btu) to produce one unit of electrical energy, in kWh.
Thermal efficiency, or heat rate, is expressed in terms of Btu/kWh.

HR = F/L=(A/L) + B + C*L

Heat Rate, HR, Btu/kWh

Generating Unit Output, L, kW

Figure 2
[llustration of Generating Unit Heat Rate Curve
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Figure 3 below shows the conversion of the performance curve to a cost rate curve by
multiplying both sides of the performance curve equation by the price of the fuel, P, in $ per
million Btu, used by the generating unit. The cost rate is expressed in terms of dollars per hour.

C=P*F=P*[ A+ (B*L) + C*L? ]

Cost Rate, C, $/hr

Generating Unit Output, L, kW

Figure 3
[llustration of Generating Unit Cost Rate Curve

Figure 4 below shows the derivation of the marginal cost curve. It is determined by taking the
derivative of C with respect to L (i.e., dC/dL). The result is a first order equation with a slope of

2*C. It expressed in terms of dollars per hour per kW. It represents the change in cost rate for
each additional increment of load.

C=P*F=P* [ A+ (B*L) + C*L? ]

=_dC=* * (o
MC= -5 =P*(B+2*C*L)

Marginal Cost, MC, $/hr/kW

Generating Unit Output, L, kW

Figure 4
[lustration of Generating Unit Marginal Cost Curve
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The illustrations above pertain to a single generating unit. Suppose there are two generating
units on a system with each one having a unique performance curve and a unique heat rate curve.
Suppose that Unit 1 is less efficient than Unit 2. The heat rate curves relative to each other
would be as shown in Figure 5 below.

Heat Rate, HR, Btu/kWh

Unit 2

Generating Unit Output, L, kW

Figure 5
Heat Rate Curves for Two Generating Units

Suppose further that these two units use different fuels that have different prices. Since Figure 5
represents the heat rate performance, which are not affected by fuel prices, the fuel prices do not
affect the shape or location of the curves on the graph.

Each of the two units has a basic performance curve like that shown in Figure 1. By multiplying
each performance curve by the fuel prices applicable to each unit, cost rate curves like that
shown in Figure 3 can be developed for each unit. By then taking the derivative of the cost rate
curves, the marginal cost curves, like that shown in Figure 4, can be developed for each unit.
The result would be as illustrated in Figure 6 below.
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Unit 2

Marginal Cost, MC, Btu/hr/kW

Total Load to be Served

Generating Unit Output, L, kW

Figure 6
Marginal Costs for the Two Generating Units

Under economic dispatch theory, the lowest operating cost will be achieved when the marginal
costs among the units in operation are equal. The total load to be served would be allocated
among the units as shown in Figure 6. The marginal cost at which this condition is satisfied is
referred to as the system lambda, or .. With marginal costs, the price of fuel is a key
determinant of the location of the marginal costs curves on the graph and consequently how the
total system load is allocated among the units.

From Figure 6, the lowest operating cost will be achieved when Unit 1 is dispatched at load, L,
and Unit 2 is dispatched at load, L.;. These loads can be mapped to the heat rate curves shown in
Figure 5. The result is shown in Figure 7 below. Unit 1 would operate with a heat rate of HR;
and Unit 2 would operate with a heat rate of HR».
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1
i Unit 2
1

L

(]

Generating Unit Output, L, kW
Figure 7

Heat Rate Curves for the Two Generating Units

Suppose now that the price of the fuel used by Unit 2 rises dramatically in a subsequent time
period. Suppose that the result is that the marginal cost curve for Unit 2 is now above that of
Unit 1 as shown in Figure 8 below.

Marginal Cost, MC, Btu/hr/kW

Ly +Ly=L=
Total Load to be Served

Generating Unit Output, L, kW
Figure 8

Marginal Cost Curves for the Two Generating Units Under Higher Prices for Unit 2
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The load allocation among the units can then be mapped to the heat rate curves, which would
remain unchanged by fuel prices. This remapping is shown in Figure 8 below.

Heat Rate, HR, Btu/kWh

Unit 2

1

1

1

1

i
L L
Generating Unit Output, L, kW

Figure 9
Heat Rate Curves for the Two Generating Units Under Higher Prices for Unit 2

It can be seen by comparing Figures 7 and 9 that the heat rate (HR;) for Unit 1 has decreased
while that of Unit 2 (HR;) has increased. This illustrates how changes in fuel prices, which are
beyond the control of the utility, can significantly affect the heat rates achieved as a consequence
of economic dispatch that minimizes fuel costs for consumers. It shows that the utility incurs
financials risks with fixed sales heat rates due to circumstances beyond its control, even though it
is acting in the best interests of customers.

In the event of even a greater change in fuel-costs, the cost curves can shift, such that unit 1
curve is under unit 2 curve. In this case, Unit 1 would be committed, or brought online, ahead of
Unit 2. This changes the number of operating hours. This impact can be very significant impact
on heat rate especially if a less efficient unit becomes lower cost than more efficient units and is
operated more hours to lower production costs. This occurred in the past when the Shipman
plant was lower cost than Keahole DTCC, and again recently, when Puna steam hours were
increased due to reduction in IFO prices.

It 1s important to note that behind-the-meter, customer-sited distributed generation photovoltaic
(“DG-PV?”) systems reduce the amount of load that the utility-scale generating units, both firm
and variable generation, must serve. The aggregate output of the DG-PV systems can fluctuate
substantially over a period of several minutes. In addition, the utility-scale variable generating
units also produce their output in randomly variable fashion. Therefore, the net load that the
fossil-fueled generating units must serve is constantly fluctuating. In Figure 9, this would mean
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that the units would be constantly moving up and down along their respective heat rate curves.
This is another factor beyond the utility’s control that affects the heat rate results.

The impact of DG-PV also affects unit commitment, as described previously.

SITUATION FOR HAWAI'I ELECTRIC LIGHT

Hawai‘i Electric Light experiences the phenomenon illustrated above. While there are many
units on the Hawai‘i Electric Light system and the situation is more complex, the basic concept
still applies.

For example, in June 20135, the price of the IFO used by the Puna steam unit was $9.75 per
million Btu (“MBtu”). The heat rate of the Puna steam unit is approximately 13,540 Btw/kWh-
net at its normal top load (“NTL”) rating of 15.7 MW-net. This would equate to a cost of
production of about $9.75/MBtu x 13,540 Btu/kWh-net = $0.132/kWh-net.

At the same time, the price of diesel fuel used by the Keahole combined cycle unit was
$14.82/MBtu. The heat rate of the Keahole combined cycle unit is approximately 8,300
Btuw/kWh-net at its NTL rating of 56.3 MW-net. This would equate to a cost of production of
about $14.82/MBtu x 8,300 Btu/kWh-net = $0.123/kWh-net. Therefore, the Keahole combined
cycle unit was dispatched and the Puna steam unit was used less frequently.

By May 2016, the price of Puna IFO had declined to $4.93/MBtu and the cost of production
from the Puna steam unit had dropped to about $0.0668/kWh-net at its NTL. At the same time,
the price of diesel fuel declined to $9.99/MBtu and the cost of production from the Keahole
combined cycle had decreased to $0.0829/kWh-net at its NTL. Thus, it became less expensive to
operate the Puna steam unit than the Keahole combined cycle unit.

Hill Units 5 and 6 are the other units on the Hawai‘i Electric Light system that use IFO. Hill
Unit 5 has a heat rate of about 13,300 Btw/kWh-net at its NTL (13.5 MW-net) and Hill Unit 6
has a heat rate of about 12,300 Btu/kWh-net at its NTL (20.2 MW-net). Because the Puna steam
unit has the highest heat rate of the three steam units, the composite IFO heat rate will increase
as the Puna steam unit operates for a greater period of time.

The situation 1s further complicated by the fact that the dispatch levels of HEP and Keahole
DTCC depend on the relative pricing of the naphtha fuel used by HEP and the diesel fuel used by
Keahole DTCC. If the price of naphtha falls below a certain level, it becomes more economical
to dispatch HEP ahead of the Keahole. When this occurs, the Keahole DTCC unit will operate at
lower output levels where its heat rate is higher.

ANALYSIS

The heat rate deadbands discussed earlier help mitigate the financial risks incurred by Hawai‘i
Electric Light due to the fluctuating prices of IFO, diesel and naphtha, which are not under its
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control. However, the fluctuations of the relative pricing between the fuels can be quite
substantial and the heat rate deadbands established for Hawai‘i Electric Light may not be
adequately balancing the risks of financial reward and penalty.

An analysis was performed on Hawai‘i Electric Light’s historical heat rate performance as well
as a projection of its heat rate performance under various relative pricing scenarios.

Historical Perspective

Figure 10 below shows the recorded monthly IFO (steam unit) heat rates for the period January
2013 to June 2016. During the entire period, the recorded IFO heat rates, while fluctuating
substantially, were below the lower bound of the heat rate deadband.

oy Steam Historical Net Heat Rate Comparison
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Figure 10
Historical Monthly IFO (Steam Unit) Net Heat Rates

Wh

Figure 11 below shows the recorded monthly diesel fuel heat rates over the same period. It can
be seen that the recorded heat rates fluctuated significantly from month to month and that there
were substantial deviations above the upper bound of the deadband and below the lower bound
of the deadband. The deviations above the upper bound of the deadband were much more
pronounced than those below the lower bound of the deadband. This is because of a number of
factors such as, but not limited to, changes in geothermal output and geothermal capacity issues
in different years; Shipman operation and decommissioning, change in HEP cycling status, and
fluctuating fuel prices.
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Diesel Historical Net Heat Rate Comparison
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Figure 11

Historical Monthly Diesel Fuel Net Heat Rates

Projection of Heat Rate Performance under Various Relative Pricing Scenarios

As explained above, because:

(a) the system is dispatched on the basis of cost rather than heat rate;

(b) relative pricing between fuel types fluctuate significantly; and

(c) the combination of (a) and (b) can cause actual heat rates to fluctuate substantially,
Hawai‘i Electric Light analyzed potential future scenarios to estimate the extent to which heat
rates may deviate outside of the currently established deadbands.

First, Hawai‘i Electric Light compiled historical inventory fuel pricing information for IFO,
diesel fuel and naphtha. From this information, the ratio of diesel fuel pricing to IFO pricing and
the ratio of naphtha pricing to diesel fuel pricing were calculated. Figure 12 below shows the
ratio of diesel fuel pricing to IFO pricing. Figure 13 shows the ratio of naphtha pricing to diesel
fuel pricing.
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Historical Ratio of Inventory Diesel Fuel Price to IFO Price
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Historical Ratio of Naphtha Price to Inventory Diesel Fuel Price
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Next, using the 2016 test year IFO price ($4.62 / MBtu) as a baseline, hypothetical diesel fuel
and naphtha prices were developed from the high and low ratios determined in the first step.
Then, scenarios were developed using combinations of fuel prices. The following scenarios
were examined:

Reference Diesel + Reference Naphtha (RD+RN)
High Diesel + Reference Naphtha (HD+RN)
Low Diesel + Reference Naphtha (LD+RN)

High Diesel + High Naphtha (HD+HN)
Reference Diesel + High Naphtha (RD+HN)
Low Diesel + High Naphtha (LD+HN)

High Diesel + Low Naphtha (HD-+LN)
Reference Diesel + Low Naphtha (RD+LN)

Low Diesel + Low Naphtha (LD+LN)

WO E W=

“Reference” refers to the prices used in the production simulation for the 2016 test year. The
actual prices used in the analysis are shown in the table below.

Table 1: Scenario Fuel Prices ($/MBTU)

NAME RD- HD- LD- RD- HD- LD- RD- HD- LD-
RN RN RN HN HN HN LN LN LN
Hill IFO 4.6 4.6 4.6 4.6 4.6 4.6 4.6 4.6 4.6
Puna IFO 4.8 4.8 4.8 4.8 4.8 4.8 4.8 4.8 4.8
Puna Diesel 9.2 10.7 53 9.2 10.7 5.3 9.2 10.7 5.3
Kanoelehua 9.2 10.7 53 9.2 10.7 5.3 9.2 10.7 5.3
Diesel
Keahole Diesel | 9.5 11.1 5.4 9.5 11.1 5.4 9.5 11.1 5.4
Kanoelehua 9.2 10.7 53 9.2 10.7 5.3 9.2 10.7 5.3
ULSD
Keahole ULSD |9.5 11.1 5.5 9.5 11.1 5.5 9.5 11.1 5.5
Waimea ULSD | 9.5 11.0 5.4 9.5 11.0 5.4 9.5 11.0 5.4
Dispersed 14.8 17.2 8.4 14.8 17.2 8.4 14.8 17.2 8.4
Diesel ULSD
Naphtha 12.4 14.5 7.1 14.0 16.3 8.0 6.6 7.7 3.8

Finally, each of the fuel price scenarios was tested for the 2016 test year. The resulting heat rates
by fuel type were then compiled.

Figure 14 below summarizes the results for IFO (Steam Units). The results are shown for Hill
Units 5 and 6 as a group, the Puna steam unit, and all steam units as a group. The baseline is the
2016 test year results from the test year assumptions. The results show that the IFO heat rate
would deviate outside of the plus or minus 100 Btu/kWh deadband for four of the eight
scenarios. In all four cases, they are deviations above the upper bound of the heat rate deadband.
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Steam Net Heat Rate Differential
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Figure 14
Heat Rate Sensitivity Results for IFO (Steam Units)
(Difference from Baseline)

Figure 15 below summarizes the results for diesel fuel. The results are shown for Keahole dual
train combined cycle alone, all other diesel (which includes CT-1, CT-2 and CT-3, and Waimea,
Kanoelehua, Keahole, and Dispersed diesel engines), and diesel total (adding up Keahole DTCC
and all other diesel). The results show that the diesel fuel heat rate would deviate outside of the
current deadband of plus or minus 100 Btw/kWh for five of the eight scenarios. In all five cases,
they are deviations above the upper bound of the current heat rate deadband. In three of the
cases, they are far above the upper bound.



HELCO-407
DOCKET NO. 2015-0170
PAGE 17 OF 17

1.600 Diesel Net Heat Rate Differential

1,400
21,200
1,000
800
600
400 -
200

o B

400 Keahole CC All Other Diesel Diesel Total
Unit
EHD+RN mLD+RN £HD+HN % RD+HN +LD+HN =HD+LN ¥RD+LN =LD+LN

Differential Btuw/kWhy

(=)

Figure 15
Heat Rate Sensitivity Results for Diesel Fuel
(Difference from Baseline)

CONCLUSIONS

Based on historical actual recorded heat rates and on the analysis performed on potential future
scenarios, it is concluded that the size of the current heat rate deadbands are not sufficient to
reasonably balance the risks of penalties and incentives. It is proposed that the deadband for IFO
be increased to plus or minus 200 Btu/kWh and that for diesel fuel be increased to plus or minus
400 Btw/kWh.



HELCO-408
DOCKET NO. 2015-0170
PAGE1OF 1

Not Used



HELCO-409
DOCKET NO. 2015-0170
PAGE1OF 1

Not Used



HELCO-410
DOCKET NO. 2015-0170
PAGE1OF 1

Not Used



Line

Hawai‘i Electric Light Company, Inc.

TEST YEAR 2016 FUEL EXPENSE
Direct Testimony - HEP Utility-Owned

Total Fuel Oil Expense

Total Fuel Related Expense

TOTAL FUEL EXPENSE

Reference:
Line 1: HELCO-413, page 1, line 14
Line 2. HELCO-503, page 1, line 5

HELCO-411
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Test Year
2016
(3000)

57,827.1

240.7

58,067.7

NOTE: TOTALS MAY NOT ADD EXACTLY DUE TO ROUNDING
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Hawai‘i Electric Light Company, Inc.

2016 TEST YEAR NET GENERATION

Direct Testimony - HEP Utility-Owned

(A) B
Percent of
Energy Net System
Line (GWH) Input
1 Test Year Sales 1,040.7
2 + No Charge (@ 4947 MWH) 49
3 Sales + No Charge 1,045.6
4 + Losses (@ 6.29% of Net Generation) 70.2
5 Net-To-System Input 1,115.8 100.00%
6 - Purchase Power 399.7 35.82%
7 Net Hawai'‘i Electric Light 7161 64.18%
7a  Central Station 581.0 52.07%
7b  HEP Facility 112.3 10.06%
7c  Distributed Generators 0.1 0.01%
7d  Wind/Hydro 22.7 2.03%
Reference:

Line 1. HELCO-WP-413, page 1, HELCO-201
Line 2: HELCO-WP-413, page 2

Line 4: HELCO-WP-413, page 3

Line 6: HELCO-WP-414, page 3

Line 7a: HELCO-WP-414, page 3

Line 7b: HELCO-WP-414, page 3

Line 7¢c. HELCO-WP-414, page 3

Line 7d: HELCO-WP-414, page 3

NOTE: TOTALS MAY NOT ADD EXACTLY DUE TO ROUNDING
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Hawai‘i Electric Light Company, Inc.

TEST YEAR 2016 FUEL OIL EXPENSE SUMMARY
Direct Testimony - HEP Utility-Owned

(€)= (A x(B)

(A) (B) ©)
Fuel Fuel Fuel
Consumption Prices Expense
Line Plant (BBLs) ($/BBL) ($000)

1 Hill 545,755 29.0802 $ 158707
2 Puna 45,841 30.2759 $ 1,387.9
3 [FO Subtotal 591,596 $ 17,2585
4 Kanoelehua CT1 884 53.9459 $ 47.7
5 Keahole CT2/CT4/CT5/ST7 464,684 55.8107 $ 259343
6 Puna CT3 28,590 54.0761 $ 1,546.0
7 Diesel Subtotal 494 158 $ 27,5281
8 Waimea 1,030 54.2138 $ 558
9 Kanoelehua 734 52.8236 $ 38.8
10 Keahole 959 54.6884 $ 52.4
11 ULSD Subtotal 2,723 $ 147 .1
12  Central Station Total 1,088,477 $ 449337
13  HEP Facility 208,656 61.6997 $ 12,874
14  Distributed Generators 229 84.6550 $ 19.4
15  Grand Total 1,297,362 $ 57,8271

Reference:
Column A: HELCO-WP-414, page 4
Column B: HELCO-WP-502

NOTE: TOTALS MAY NOT ADD EXACTLY DUE TO ROUNDING
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Hawai‘i Electric Light Company, Inc.

TEST YEAR 2016 FUEL EFFICIENCY
Direct Testimony - HEP Utility-Owned

Line
1 Central Station Generated Energy
2 Steam Generated Energy
3 Diesel/ULSD Generated Energy
4 Test Year Sales
5 Total Central Station Fuel Consumed
6
7 Steam Fuel Consumed
8
9 Diesel/lULSD Fuel Consumed
10
11 Total Central Station Net Heat Rate
12
13 Steam Net Heat Rate
14
15 Diesel/lULSD Net Heat Rate
16
Reference

(Net GWH)
(Net GWH)
(Net GWH)
(GWH)

(000 BBLs)
(000 MBTUSs)

(000 BBLs)
(000 MBTUs)

(000 BBLs)
(000 MBTUSs)

(BTU / Net KWH)
(Net KWH / BBL)

(BTU / Net KWH)
(Net KWH / BBL)

(BTU / Net KWH)
(Net KWH / BBL)

Lines 1 - 10: HELCO-WP-414, page 3; Excludes Company wind and hydro
Line 4: HELCO-WP-413, page 1, HELCO-201

Line 11:
Line 12:
Line 13:
Line 14:
Line 15:
Line 16:

Line 6 +~Line 1
Line 1 ~Line 5
Line 8 ~Line 2
Line2 +~Line 7
Line 10 = Line 3
Line 3 +Line 9

NOTE: TOTALS MAY NOT ADD EXACTLY DUE TO ROUNDING

PAGE10OF 1

581.0
275.9
305.1

1,040.7

1,088
6,638

592
3,727

497
2,911

11,426
534

13,510
466

9,541
614
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Hawai‘i Electric Light Company, Inc.
HISTORICAL FUEL EFFICIENCY
Direct Testimony - HEP Utility-Owned
(A) ® (©) (D) B (F) ©) (H)
Test Year TY vs. 2015
Line 2011 2012 2013 2014 2015 2016 Diff %
1 HELCO Net Heat Rate 11,343 11,313 11,249 10,736 11,173 11,426 252 2.3
(BTU / KWH)
2 Steam Net Heat Rate 13,558 13,640 13,544 13,506 15,108 13,510 (1,598) -10.6
(BTU / KWH)
3 Diesel Net Heat Rate 9,969 10,163 9,945 9,635 9,901 9,541 (360) -3.6

(BTU / KWH)

Reference:

Columns A-E: HELCO-WP-417

Column F: HELCO-414, lines 11, 13 & 15
Column G: Column F - Column E
Column H: Column G + Column E

Line 1. HELCO-WP-417, line 8; Includes Company wind and hydro
Line 2. HELCO-WP-417, line 10; Excludes Company wind and hydro
Line 3: HELCO-WP-417, line 11; Excludes Company wind and hydro

NOTE: HEP Facility data not included above.
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EXECUTIVE SUMMARY

Fuel Price, Fuel-Related Expense, Fuel Inventory, Other Fuel Matters

This testimony addresses the costs associated with fuel prices, fuel-related expenses and
fuel inventory that Hawai‘1 Electric Light Company, Inc. (“Hawai‘i Electric Light” or the
“Company”) incurs in its efforts to obtain and provide the fuel necessary to operate its generating
units to meet the needs of its customers. This is a critical part of Hawai‘i Electric Light’s
operations, and it is Hawai‘i Electric Light’s second largest operating expense after purchased
power expense. As discussed herein, these efforts include negotiating and administering fuel
purchase and logistics agreements, planning and coordinating fuel deliveries and inventories, and
providing technical support for regulatory compliance and for the planning, operation and
maintenance of Hawai‘i Electric Light’s fuel infrastructure, all of which are undertaken by the
Fuels Department of Hawai‘1 Electric Light’s affiliate, Hawaiian Electric Company, Inc.
(“Hawaiian Electric”), in coordination with Hawai‘i Electric Light’s Production Department
personnel. A summary of the key points included in the Hawai‘i Electric Light 2016 test year
are:

e Fuel prices: Fuel prices per barrel are based on Hawai ‘1 Electric Light’s fuel oil prices in
2016 for: (1) Industrial Fuel Oil (“IFO™); (2) diesel from bulk fuel suppliers Chevron
Products Company, a division of Chevron U.S.A. Inc. (“Chevron™) and Par Hawaii
Refining, LLC (“PHR”); and (3) ultra-low sulfur diesel (“ULSD”) at its central station
and distributed generating (“DG”) facilities at Ouli and Punalu‘u substations.

o Composition of fuel-related expenses: Fuel-related expenses which include fuel additive
expense, ignition start-up expense (e.g., propane), petroleum inspection expense, and

ocean cargo insurance expense.
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Fuel inventory: In order to maintain an uninterrupted supply of fuel to Hawai‘i Electric
Light’s central station generating units, it is necessary to maintain a 42-day operational
inventory level for IFO, a 49-day operational inventory level for diesel, and a 30-day
operational inventory level for ULSD.
Impact of the HEP Facility Purchase: The introduction of naphtha to Hawai‘i Electric
Light’s fuel portfolio in connection with the purchase of the Hamakua Energy Partners,
L.P.’s (“HEP”) Generation Facility (“HEP Facility”) and its impact to fuel price,

fuel-related expenses, and fuel inventory.
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INTRODUCTION

A. My name is Cecily A. Barnes and my business address is 91-196 Hanua Street,

Kapolei, Hawai‘i.

By whom are you employed and in what capacity?

I am employed by Hawaiian Electric Company, Inc. (“Hawaiian Electric”) as the

Manager, Fuels Department. I am submitting testimony on behalf of Hawai‘i

Electric Light Company, Inc. (“Hawai‘i Electric Light” or “Company”). My

educational background and work experience are provided in HELCO-500.

What will your testimony cover?

A. My testimony will cover the following areas:
1. fuel prices;
2. fuel-related expenses;
3. fuel inventory; and
4. 1ntroduction of naphtha fuel contingent on approval of HEP Facility
purchase.!
OVERVIEW
Q. What are the normalized 2016 test year estimates for fuel prices, fuel-related

expenses and fuel inventory?

A. The Hawai‘i Electric Light test year 2016 estimates are shown in the table below:

! Docket No. 2016-0033.
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Test Year 2016 Value Reference

Fuel Prices See HELCO-502 and HELCO-502 and

HELCO-WP-502 HELCO-WP-502
Fuel-Related Expense HEP IPP-Owned $241,000 HELCO-503
Fuel Inventory HEP IPP-Owned $5,924,000 HELCO-504
Fuel-Related Expense HEP Utility-Owned $241,000 HELCO-507
Fuel Inventory HEP Utility-Owned $7,910,000 HELCO-508

FUEL PRICES

What types of fuel does Hawai‘i Electric Light use in the test year?
Hawai‘i Electric Light consumes:
e Industrial fuel oil (“IFO™) in the steam units at the Hill Generating Station
(“Hill””), and Puna Generating Station (“Puna”);
e No. 2 diesel (“diesel”) at Puna (CT-3), Kanoelehua Generating Station
(“Kanoelehua™), Keahole Generating Station (“Keahole™); and
o  Ultra-low sulfur diesel (“ULSD”) in its single-cycle combustion turbine and
reciprocating internal combustion engines (Reciprocation Internal
Combustion Engines (“RICE”) units) at Waimea Generating Station
(“Waimea”), Kanoelehua, and Keahole. ULSD is also used at its DG units at
QOuli and Punaluu; and

Q. What are the 2016 test year fuel prices?
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The 2016 test year estimated fuel prices are shown in HELCO-502 and
HELCO-WP-502.
How were the prices for diesel, IFO, and ULSD determined?
For the 2016 test year, the fuel prices for IFO, diesel, and ULSD are based on fuel
oil prices in 2016 determined under the provisions of Hawai‘i Electric Light’s
current contract prices with the two O‘ahu-based oil refiners, Chevron Products
Company, a division of Chevron U.S.A. Inc. (““Chevron™) and Par Hawaii Refining,
LLC (“PHR”). Such fuel prices are inclusive of applicable taxes and ocean
transportation cost from O‘ahu to Hilo, Hawai‘i (incurred under the Company’s
long-term private carriage contract), State wharfage fees for the loading and
discharge of bulk petroleum across State harbor piers, cost of receipt, storage and
distribution for bulk diesel and IFO supplies at Chevron’s Hilo Harbor petroleum
terminal under the terms of the Company’s fuel supply and terminalling contracts
and land transportation to generating station fuel storage sites charged under
prevailing Commission-approved freight tariffs. Confidential HELCO-WP-502,
pages 2-3, contain an itemization of the various delivered-to-plant fuel cost
components including individual federal and Hawai‘i taxes, ocean transportation
cost, petroleum terminal storage/distribution fees, land transportation freight and
State wharfage fee. Confidential HELCO-WP-502, pages 2-3 also shows how the

respective test year IFO and diesel fuel base prices were determined from published

? HELCO-WP-502 contains confidential proprietary pricing information which, if publicly disclosed, could
harm the Company’s relationships with existing and potential vendors, may place vendors at a competitive
disadvantage, and may disadvantage the Company in future negotiations for fuel contracts. Accordingly, the
confidential information will be provided upon the issuance of a protective order in this proceeding.
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price reporting service market price assessments and other contractual price formula
components. See HELCO-502A for additional detail.®

Fuel prices for ULSD include slightly different components because the

ULSD is already on-island. Hawai‘i Electric Light receives ULSD as it is loaded
into the tanker of its contract hauler at the Par Hilo Harbor terminal truck loading
rack. Confidential HELCO-WP-502, page 4 includes an itemization of the various
delivered-to-plant fuel cost components, land transportation and currently applicable

individual federal and Hawai‘i taxes. See also HELCO-502A for additional detail

on the ULSD pricing determinants.

FUEL-RELATED EXPENSE

What is the total Hawai‘i Electric Light fuel-related expense for the 2016 test year?

A. As shown in Table 1 above, the estimated 2016 test year fuel-related expenses are
$241,000 as reflected in HELCO-503.

What are included in fuel-related expenses?

A. Fuel-related expenses consist of expenses that are not included as part of the test
year fuel price, but are related to the use of the fuel required at the various generating
units. Fuel-related expenses consist of fuel additive expense, ignition start-up
expense (e.g., propane), petroleum inspection expense, and ocean cargo insurance

cXpense.

3 Portions of HELCO-502A contain confidential and proprietary pricing information which, if publicly
disclosed, could harm the Company’s relationships with existing and potential vendors, may place vendors
at a competitive disadvantage, and may disadvantage the Company in future negotiations for fuel contracts.
Accordingly, the confidential information will be provided upon the issuance of a protective order in this
proceeding.
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Please describe how the test year fuel-related expenses were determined.
HELCO-503 and HELCO-503 A provide detailed discussions on the fuel-related
expenses, and the test year fuel consumption data, corresponding actual recent year
expense data and historical average actual expense data, cost escalation and other
computational methodologies used in the development of the test year fuel-related
expense amounts.
How are Hawai‘i Electric Light’s in-house fuel handling expenses accounted for and
how are they different than fuel-related expense?
In-house fuel handling expenses cover the cost of labor for production operations,
maintenance, and technical personnel to manage fuel contract services and pipeline
operation, prepare the fuel storage tanks to receive fuel, monitor the tanks while fuel
is being received, secure the tanks once fuel delivery has been completed, and take
tank level readings. These tasks are part of the plant operators’ normal duties and
hence, the costs associated with performing these tasks are not separated from costs
to operate the power plants as may be the case with Hawaiian Electric. Instead, they
are accounted for as part of the normal labor costs in the Hawai‘i Electric Light
Production Department budget, see the testimony of Mr. Norman Uchida for

additional discussion. These costs are not included in fuel related expenses.

FUEL INVENTORY

What is the test year estimate of fuel inventory?
As shown in Table 1 above and HELCO-504, page 1, the estimated 2016 test year

fuel inventory for Hawai‘i Electric Light is 138,752 bbls with a value of $5,924,000.
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This amount is based on fuel inventories of 67,914 bbls of IFO with a value of
$1,981,000; 69,895 bbls of central station diesel with a value of $3,891,000; 925
bbls of ULSD with a value of $50,000; and 19 bbls of ULSD for its DG units with a
value of $2,000.
What is the objective of having an adequate fuel inventory?
The objective of having an adequate inventory of fuel is to maintain an uninterrupted
flow of fuel to the generating units given projected fuel consumption and delivery
rates and reasonably expected variations in those rates. It is imperative that Hawai‘1
Electric Light has a sufficient inventory at all times in order for Hawai‘i Electric
Light to adequately serve its customers. Without an uninterrupted flow of fuel to run
its generating units, Hawai‘i Electric Light will not be able to generate and supply
electric power to its customers on a continuous and reliable basis as expected by its
customers.
Please describe how the test year fuel inventory amounts were determined.
HELCO-504 and HELCO-504A provide detailed discussions on the computational
methodologies used in the development of test year fuel inventory amounts.
Is the fuel inventory computational methodologies the same as employed in the last
approved Hawai‘i Electric Light 2010 test year rate case, Docket No. 2009-0164?
No. The methodology to derive test year fuel inventory in the Hawai‘i Electric
Light 2010 test year rate case and previous Hawai‘i Electric Light rate case

proceedings was to use the average of the highest three months of burn (fuel
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consumption) rates in the test year multiplied by 24 days for IFO and 30 days for
diesel fuel.

In the Hawai‘i Electric Light 2016 test year rate case, the Company is
proposing inventory amounts based on a methodology which multiplies the annual
average burn rate for the test year by 42 days for IFO, 49 days for diesel, and 30
days for ULSD fuel. Both the previous and the new methodology include storage
tank heels.

What is the basis for the change in fuel inventory computational methodologies?

A. Hawai‘i Electric Light relied upon a study completed by Black & Veatch (“B&V™)
to determine the 2016 test year fuel inventory requirements. In 2012, B&V was
contracted to review IFO, Diesel, and ULSD inventory levels at Hawai‘i Electric
Light, and in March 2013, completed “HELCO Fuel Inventory Study, Final Report
(“B&V Study”), which is provided as HELCO-506." The B&V Study evaluated “the
appropriate fuel inventories to maintain on the island of Hawai‘i to avoid load
curtailments from a loss of fuel.” B&V prepared a single contingency analysis for
each type of fuel —i.e., IFO, diesel, and ULSD — to determine the minimum
inventories required to address both location-specific as well as Company-wide

contingencies.

4 Portions of HELCO-506 contain confidential and proprietary pricing information which, if publicly
disclosed, could harm the Company’s relationships with existing and potential vendors, may place vendors
at a competitive disadvantage, and may disadvantage the Company in future negotiations for fuel contracts.
Accordingly, the confidential information will be provided upon the issuance of a protective order in this
proceeding.
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The B&V Study methodology multiplies the annual average burn rate for the
test year by the days of inventory that are based on contingency planning in case a
single event occurs that would severely disrupt fuel shipments to Hawai‘i Electric
Light: 50 days for IFO (based on a barge shipment disruption); 49 days for diesel
(based on an unplanned outage of the largest independent power producer) and 30
days for ULSD fuel (unchanged from the previous Hawai‘i Electric Light 2013 test
year rate case).
There is one significant exception Hawai‘i Electric Light took to the B&V

Study for this 2016 test year. The recommended 50 days of IFO inventory by B&V
exceeds Hawai‘1 Electric Light’s total IFO storage capacity. Thus, based on the
historical average over the last four years (2012-2015), Hawai‘i Electric Light has
taken exception to B&V’s recommendation for IFO of 50 days and determined that
42 days was more appropriate. More details regarding the number of storage days
for IFO are provided in HELCO-504A.
Has the Consumer Advocate and the Commission previously had the opportunity to
review the B&V Study?
Yes. The B&V Study was previously filed in the Hawai‘i Electric Light 2013 test
year rate case as Attachment 1 to the response to CA-IR-276 filed on March 8, 2013,
in Docket No. 2012-0099. Hawai‘i Electric Light’s 2013 test year rate case was
withdrawn prior to the Consumer Advocate filing rebuttal testimony.
Did the Consumer Advocate agree with Hawaiian Electric’s position on fuel

inventory in other proceedings?
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A. Yes, the Consumer Advocate accepted Hawaiian Electric’s 2011 test year low sulfur

fuel oil (“LSFO”) inventory estimate,” which the Commission’s Decision and Order
No. 30505 approved as part of the average fuel inventory balance in Hawaiian
Electric’s 2011 test year rate base. The B&V Study used here mirrors the similar
B&V study which was the basis for the Hawaiian Electric 2011 test year LSFO
inventory estimate (“HECO Oahu Fuel Inventory Study”). The HECO Oahu Fuel
Inventory Study provided a structured and technically sound evaluation of the
appropriate fuel inventory to maintain in the service area to avoid load curtailments
from a loss of fuel, which built upon an earlier analysis developed by Hawaiian
Electric’s internal staff. The HECO Oahu Fuel Inventory Study, dated June 2010,
was based on a single contingency analysis to determine the minimum inventories
for LSFO to properly cover supply risks resulting from a single failure event, either

Hawaiian Electric plant location-specific or island-wide.°

HAWAI'l ELECTRIC LIGHT’S EFFORTS AND COORDINATION OF CERTAIN FUEL
MATTERS WITH HAWAIIAN ELECTRIC

Q. Please describe Hawai‘i Electric Light’s efforts and coordination of certain fuel
matters with Hawaiian Electric’s Fuels Department.

A. To ensure that Hawai‘i Electric Light (1) has a sufficient and continual supply of
fuel to safely and reliably operate its respective generating units, (2) is able to
comply with the applicable Renewable Portfolio Standards (‘RPS”) requirements,

and (3) maintain compliance with environmental rules and regulations, Hawai‘i

> CA T-2, page 68, filed on June 2, 2011, in Docket No. 2010-0080.
¢ See HECO-618 filed in the Hawaiian Electric’s 2011 test year rate case, Docket No. 2010-0080.
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Electric Light has been actively pursuing the following fuel matters with the
assistance and coordination of Hawaiian Electric’s Fuels Department:

e Negotiating and administering fuel purchase and logistics agreements;

¢ Planning and coordinating fuel delivery operations and system fuel inventory
levels;

e Providing strategic and technical support for regulatory, RPS and
environmental compliance and for the planning, operation and maintenance
of Hawai‘1 Electric Light’s fuel infrastructure.

¢ Maintaining a 42-day operational inventory level for IFO, 49-day operational
inventory level for diesel, and a 30-day operational inventory level for
ULSD, in order to maintain an uninterrupted flow of fuel to Hawai‘i Electric
Light’s generating units. For additional discussion on fuel inventory
requirements, please see HELCO-504A.

What cost savings measures have been implemented related to the matters covered
herein?

Subsequent to issuing the July 2015 request for proposals (“RFP”) for fuel supply
and terminalling, Hawaiian Electric’s Fuels Department negotiated a new
inter-island fuel supply contract and Terminalling Agreement with Chevron. The
contract, which was executed in February 2016, is currently before the Commission
for approval and if approved will result in decreased fuel supply costs as presented in

Docket No. 2016-0054 that will be directly passed on to Hawai’i Electric Light’s
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customers via the Energy Cost Adjustment Clause (“ECAC”) and has better terms in

the form of lower risk to the Company.

THE INTRODUCTION OF NAPHTHA TO HAWAI'I ELECTRIC LIGHT’S

FUEL PORTFOLIO

On February 12, 2016, Hawai‘i Electric Light filed an application seeking approval
to purchase the HEP Facility in Docket No. 2016-0033. Does this impact Hawai‘i
Electric Light’s fuel portfolio?

Yes. The HEP Facility purchase introduces a new fuel type, naphtha, to Hawai‘i
Electric Light’s fuel portfolio. For the 2016 test year, exhibits and workpapers with
HEP as Utility-Owned are provided as HELCO-507, HELCO-508, and
HELCO-WP-510 through HELCO-WP-512.

Please explain how the price for naphtha was determined and what is included in that
price.

The 2016 naphtha price was based on the fuel contract between Chevron and HEP,
which was provided as Exhibit C to the HEP Application, Docket No. 2016-0033,
filed on February 12, 2016. The HEP Facility naphtha price is provided in
Confidential HELCO-WP-502 page 5. Confidential HELCO-WP-502, page 5 shows
how the naphtha base prices were determined from published price reporting service
market price assessments and other contractual price formula components. See
HELCO-502A for additional detail.

Are there any additional fuel-related expenses associated with the HEP Facility

purchase?
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A. No, expenses such as transportation are already included in HEP’s naphtha fuel
price.
What is the test year estimate of fuel inventory assuming HEP as Utility-Owned?
A. HELCO-508, page 1, provides the estimated 2016 test year fuel inventory and
inventory value for Hawai‘i Electric Light.
What was the basis for calculating the appropriate fuel inventory for naphtha?
A. The naphtha fuel inventory for the 2016 test year is 32,460 barrels or 49-days of
inventory. Although naphtha was not included in B&V’s 2013 Study, the 49-days of
naphtha fuel inventory is based on the B&V Study inventory recommendation for

diesel because the supply chain and associated lead times for naphtha is similar to

diesel therefore, the 2013 Study’s recommendation would also apply to Naphtha.

SUMMARY

Please summarize your testimony.
Hawai‘i Electric Light’s test year 2016 estimates in my area of responsibility are

provided in the table below:

Test Year 2016 Value Reference
Fuel Prices See HELCO-502 and HELCO-502 and
HELCO-WP-502 HELCO-WP-502
Fuel-Related Expense HEP IPP-Owned $241,000 HELCO-503
Fuel Inventory HEP IPP-Owned $5,924,000 HELCO-504
Fuel-Related Expense HEP Utility-Owned $241,000 HELCO-507
Fuel Inventory HEP Utility-Owned $7,910,000 HELCO-508
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The above items were determined by detailed analyses and methodologies, are
consistent with historical values considering known and expected conditions, and are
consistent with all items in this case as they relate to each other.

Does this conclude your testimony?

Yes, it does.
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HAWAIIAN ELECTRIC COMPANY, INC.

CECILY A. BARNES

EDUCATIONAL BACKGROUND AND EXPERIENCE

Business Address:

Position:

Education:

Other Qualifications:

Experience:

Hawaiian Electric Company, Inc.
91-196 Hanua Street
Kapolei, HI

Manager, Fuels Department

Executive Masters of Business Administration
Shidler Business College —
University of Hawaii at Manoa, 2009

Bachelors of Science in Business Management
University of Phoenix, 2005

Business Administration curriculum
University of La Verne, 1988

Electrical & Computer Engineering curriculum
California Polytechnic University, 1981

Certificate in International Management,

University of Hawaii Pacific Asian Management Institute
2009

CPIM: Certified in Production & Inventory Management
1993

Hawaiian Electric Company, Inc.

2012 to Present
Manager, Fuels Department

2009 to 2012
Manager, Biofuels Department

2004 to 2009
Manager, Support Services Department

1999 to 2004
Director, Materials Management Division

1998 to 1999
Supervisor, Stores Operations
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1996 to 1998
Materials Team Lead, ERP Implementation Project

1992 to 1996
Materials Analyst

Bentley Mills, Inc.

1990 to 1992
Production Control Manager

Heinz Pet Products, H. J. Heinz Company

1989 to 1990
Inventory Analyst

Docket No. 2012-0185

Hawaiian Electric Company, Inc.

Hawai‘i Electric Light Company, Inc.

Aina Koa Pono-Ka'u, LLC Biodiesel Supply Contract

Docket No. 2012-0099
Hawai‘i Electric Light Company, Inc.
Request for Approval of Rate Increase

Docket No. 2011-0369
Hawaiian Electric Company, Inc.
Hawai'i BioEnergy, LL.C Biofuel Supply Contract

Docket No. 2009-0168
Maui Electric Company, Limited
Biodiesel Supply Contract

Docket No. 2009-0155
Hawaiian Electric Company, Inc.
Kahe 3 Biofuel Co-Firing Demonstration Project
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Index of T-5 Exhibits for Hawai‘i Electric Light Rate Case TY2016
TEST YEAR 2016
DOCKET NO. 2015-0170

Header Page(s) Description
HELCO |-] 500 2 Educational Background and Experience
HELCO [-] 501 1 Index
HELCO [-] 502 1 |TY 2016 Fuel Price
HELCO |-]502A 6 Determination of Test Year Fuel Prices
HELCO |-| 503 1 TY 2016 Fuel Related Expenses - HEP IPP-Owned
HELCO |-]503A 3 Determination of Test Year Fuel-Related Expense
HELCO |-| 504 1 TY 2016 Fuel Inventory - HEP IPP-Owned
HELCO |-] 504 2 Derivation of Hill Industrial Fuel Oil Inventory - HEP IPP-Owned
HELCO |-] 504 3 Derivation of Puna Industrial Fuel Oil Inventory - HEP IPP-Owned
HELCO |-] 504 4 Derivation of Puna Diesel Fuel Inventory - HEP IPP-Owned
HELCO |-] 504 5 Derivation of Kanoelehua Diesel Fuel Inventory - HEP IPP-Owned
HELCO |-] 504 6 Derivation of Keahole Diesel Fuel Inventory - HEP IPP-Owned
HELCO |-| 504 7 Derivation of Waimea ULSD Fuel Inventory - HEP IPP-Owned
HELCO |-] 504 8 Derivation of Kanoelehua ULSD Fuel Inventory - HEP IPP-Owned
HELCO |-] 504 9 Derivation of Keahole ULSD Fuel Inventory - HEP IPP-Owned
HELCO |-] 504 10 |Deriviation of Distributed Generators ULSD Fuel Inventory - HEP IPP-Owned
HELCO |-]504A 8 Determination of Test Year Fuel Inventory Requirements
HELCO |-| 505 1 Test Year and Historical Average Fuel Inventory
HELCO |-] 505 2 |Test Year and Historical Distributed Generators Fuel Consumption
HELCO |-| 506 25 |HELCO Fuel Inventory Study
HELCO |-| 507 1 TY 2016 Fuel Related Expenses - HEP Utility-Owned
HELCO |-| 508 1 TY 2016 Fuel Inventory - HEP Utility-Owned
HELCO |-| 508 2 Derivation of Hill Industrial Fuel Oil Inventory - HEP Utility-Owned
HELCO |-| 508 3 Derivation of Puna Industrial Fuel Oil Inventory - HEP Utility-Owned
HELCO |-] 508 4 |Derivation of Puna Diesel Fuel Inventory - HEP Utility-Owned
HELCO |-| 508 5 Derivation of Kanoelehua Diesel Fuel Inventory - HEP Utility-Owned
HELCO |-| 508 6 Derivation of Keahole Diesel Fuel Inventory - HEP Utility-Owned
HELCO |-| 508 7 Derivation of Waimea ULSD Fuel Inventory - HEP Utility-Owned
HELCO |-| 508 8 Derivation of Kanoelehua ULSD Fuel Inventory - HEP Utility-Owned
HELCO |-| 508 9 Derivation of Keahole ULSD Fuel Inventory - HEP Utility-Owned
HELCO |-] 508 10 |Deriviation of Distributed Generators ULSD Fuel Inventory - HEP Utility-Owned
HELCO |-| 508 11 |Derivation of HEP Naphtha Fuel Inventory - HEP Utility-Owned
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Hawai‘i Electric Light Company, Inc.
TEST YEAR 2016 FUEL OIL PRICES
Direct Testimony

Delivered-to-plant
Weighted Fuel Price

Line ($/BBL)
1 Hill (IFO) 29.0802
2 Puna (IFO) 30.2759
3 Puna (Diesel) 54.0761
4 Kanoelehua (Diesel) 53.9459
5 Kanoelehua (ULSD) 52.8236
6 Keahole (Diesel) 55.8107
7 Keahole (ULSD) 54.6884
8 Waimea (ULSD) 54.2138
9 Dispersed Diesel Generators (ULSD) 84.6550

Reference:

HELCO-WP-502, page 1
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HAWAI‘I ELECTRIC LIGHT COMPANY, INC.
2016 TEST YEAR RATE CASE
DETERMINATION OF TEST YEAR FUEL PRICES

As stated in HELCO T-5, Hawai‘i Electric Light Company, Inc. (“Hawai‘i Electric Light” or the
“Company”) uses or will use the following types of fuel for its generating units in the 2016 test
year:
1. Industrial Fuel Oil (“IFO”) in its steam units at the Hill, and Puna Generating Stations,
2. Diesel fuel (“high sulfur diesel,” “diesel”) in its simple-cycle combustion turbine at its
Kanoelehua Generating Station,
3. Diesel fuel in its combined-cycle combustion turbines at its Keahole Generating Station,
4. Diesel fuel in its simple-cycle combustion turbine at its Puna Generating Station,
Ultra Low Sulfur Diesel (“ULSD”) fuel in its Reciprocation Internal Combustion Engines
(“RICE”) under the National Emissions Standards for Hazardous Air Pollutants
(“NESHAP”)-compliant engines at its Waimea Generating Station,
6. ULSD fuel in certain of its RICE NESHAP'-compliant engines at its Kanoelehua
Generating Station,
7. ULSD fuel in its RICE NESHAP-compliant engines at its Keahole Generating Station,
8. ULSD fuel in its distributed generation (“DG”) units at its Ouli and Punalu’u Substation
sites, and
9. Naphtha fuel in the two combustion turbines at Hamakua Energy Partners, L.P. (“HEP”)
Generating Station (“HEP Facility”).?

The test year 2016 estimated fuel prices for the above fuel types were based upon_
_ for fuel types currently purchased by Hawai‘i Electric Light and
computed with respect to actual commercial price formula under the terms of an executed fuel
supply contract for Hawai‘i Electric Light. The fuel prices are shown in HELCO-502 and
HELCO-WP-502.

The following price and expense factors are also taken into consideration to determine the total
estimated test year fuel price amount on a delivered-to-plant basis for IFO, diesel, ULSD, and
naphtha (see Confidential HELCO-WP-502, pages 2-5)°:

W

1. Contract prices (i.e., the fuel base price);
2. Ocean transport freight expenses;
3. State wharfage/dockage fees;

RICE NESHAP stands for Reciprocating Internal Combustion Engines National Emission Standards for
Hazardous Air Pollutants

Hawai‘1 Electric Light is currently seeking Commission approval to own and operate the HEP Facility in Docket
No. 2016-0033. See also the testimony of Mr. Jay Ignacio (HELCO T-1) for more details on the HEP Facility.
HELCO-WP-502 contains confidential proprietary pricing information which, if publicly disclosed, could harm
the Company’s relationships with existing and potential vendors, may place vendors at a competitive
disadvantage, and may disadvantage the Company in future negotiations for fuel contracts. Accordingly, the
confidential information will be provided upon the issuance of a protective order in this proceeding.
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4. Hilo Harbor terminalling (receipt, storage and distribution) fees; and
5. Land transportation freight expense, if any.

Factors 1 — 4 are taken into consideration to determine the delivered-to-plant price for IFO
delivered to Hill Plant. Factors 1 5 are used to determine the delivered-to-plant price for IFO
delivered to Puna (steam) Plant. Factors 1 — 5 are used for delivered-to-plant diesel prices, and
factors 1 and 5 are used for ULSD. Below describes how the test vear 2016 estimated fuel prices
for each of the above fuel types were determined.

1IFO, DIESEL, ULSD FUEL FOR CENTRAL HAWAI'I ELECTRIC LIGHT GENERATING
STATIONS

As mentioned above, Hawai‘i Electric Light utilizes IFO in its steam units at the Hill and Puna
Generating Stations. Hawai‘t Electric Light’s supply of TFO derives from the State’s two
petroleum refineries on O ahu delivered in bulk to Hawai1 Electric Light’s contract barge carrier
at Kalacloa Harbor on O‘ahu for transport to the 1sland of Hawai‘1. The fuel is then placed into
tank storage at a third-party petroleum distribution facility at Hilo Harbor and is subsequently
transported to the respective plant storage location.

Price and expense factors 1 — 4 (1.e., contract price/fuel base price, ocean transport freight
expenses, State wharfage/dockage fees. and Hilo Harbor terminalling fees) are taken mto
consideration to determine the total estimated 2016 test year fuel price amount for IFO delivered
to the Hill Plant (where transportation of IFO from harbor distribution facility to plant is via
Hawai‘i Electric Light pipeline), with expense factor 5 (i.e.. land transportation) also taken into
consideration for IFO delivered to Puna (steami) Plant (see Confidential [IELCO-WP-502, page
2).

Hawai'1 Electric Light utilizes diesel fuel in its simple-cycle and combined-cvele combustion
turbines located at its Kanoelehua, Keahole, and Puna Generating Stations, for which the
mandatory use of ULSD under RICE NESIIAP does not apply to these units. Ilawaii Electric
Light’s supply of diesel primarily derives from the State’s two petroleum refineries on O‘ahu a
delivered 1 bulk to Hawai'1 Flectric Taght’s contract barge carrier concurrently with IFO at
Kalaeloa Harbor on O*ahu for transport to the island of Hawai‘i. The [uel is then placed into
tank storage at a third-party petroleum distribution facility at Hilo Harbor and transported to the
respective plant storage location. All five factors listed above are considered in determining the
test year fuel price amount for diesel fuel delivered to the respective plant storage locations (sce
Confidential HELCO-WP-502, pages 2-3).

Hawai‘1 Electric Light also uses ULSD in its RICE NESHAP engines at its Waimea.
Kanoelehua. and Keahole Generating Stations, and at its DG units at its Ouli and Punaluu

* Hawai‘1 Electric Light also purchases a small volume of diesel in bulk delivered from the supplier’s inter-island
petroleum barge at Hilo Harbor, in which case, a location premium reflecting the expense of ocean transportation
is ncluded in the supplier’s price to Hawat 1 Electric Light.
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Substation sites. Only price and expense factors 1 and 5 (i.e., contract price/fuel base price and
land transportation expenses) are taken into consideration to determine the total estimated test
year fuel price amount for ULSD (see Confidential HELCO-WP-502, page 4). Hawai‘i Electric
Light purchases ULSD loaded into a contracted petroleum tanker at the tanker truck loading
facility at Par Petroleum Corporation’s (“PHR”)(formerly Tesoro Hawai‘i Corporation) Hilo
Harbor petroleum terminal, and therefore, Hawai‘i Electric Light’s purchase price for this fuel
would in part reflect the seller’s distribution, transportation, storage and other logistics costs.

CONTRACT PRICES (FUEL BASE PRICE)

For test year 2016, the fuel base prices for IFO and diesel for central generating stations
(locations other than the distributed generation sites) are based on_
under the provisions of Hawai‘i Electric Light’s long-term contracts with the two O‘ahu-based
petroleum refineries. These original inter-island fuel supply contracts were originally approved
by the Commission in Decision and Order No. 21523, issued on December 30, 2004, in Docket
No. 04-0129 and became effective on January 1, 2005. Future amendments or extensions of
these original contracts can also be found in Docket No. 2004-0129. Both Third Amendments
will expire December 31, 2016. The price of IFO is based on the average daily market price of
commonly traded grade of fuel oil sold and purchased in bulk in a liquid market on the U.S.
West Coast in a third-party price reporting service publication on all dates of publication over a
monthly period. Taxes, ocean transportation freight, land transportation freight, if any,
petroleum terminalling fees and wharfage/dockage fees are added to this price to determine the
price on a delivered-to-plant basis. The IFO pricing provisions of the respective Chevron and
PHR fuel supply contracts and the manner in which ocean transportation, land transportation,
petroleum terminalling and wharfage costs are applied to derive a monthly delivered-to-plant
IFO purchase price are the same as were employed in the Hawai‘i Electric Light Test Year 2013
Rate Case (Docket No. 2012-0099), the Hawai‘1 Electric Light Test Year 2010 Rate Case
(Docket No. 2009-0164) and the Hawai‘1 Electric Light Test Year 2006 Rate Case (Docket No.
05-0315).

The diesel fuel base price for test year 2016 is derived under the terms of Hawai‘1 Electric
Light’s aforementioned Chevron and PHR fuel supply contracts and is based on the average
daily market price of a commonly traded grade of diesel fuel sold and purchased in bulk in a
liquid market on the U.S. West Coast in a third-party price reporting service publication on all
dates of publication over that same monthly period as was the case for [FO. Expenses associated
with the purchase of the fuel in bulk, such as taxes, ocean and land transportation freight,
petroleum terminalling and wharfage/dockage fees are added to this price to determine the price
on a delivered-to-plant basis. The diesel pricing provisions of the respective Chevron and PHR
fuel supply contracts and the manner in which ocean transportation, land transportation,
petroleum terminalling and wharfage expenses are applied to derive a monthly delivered-to-plant
diesel purchase price are the same as were employed in the Hawai‘i Electric Light Test Year
2013 Rate Case (Docket No. 2012-0099), the Hawai‘i Electric Light Test Year 2010 Rate Case
(Docket No. 2009-0164) and the Hawai‘1 Electric Light Test Year 2006 Rate Case (Docket No.
05-0315).
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The ULSD fuel base price for test year 2016 was computed over the same time period as bulk
diesel and IFO, and was added to the PHR inter-island contract in its Second Amendment, which
was approved by the Commission on September 28, 2012 by Decision & Order No. 20661 in
Docket No. 2012-0031. This same ULSD fuel and fuel price is also used at the two 1 megawatt
DGs and is based on the actual ULSD priceh. The ULSD base price
is based on the average daily market price of a commonly traded grade of diesel fuel sold and
purchased in bulk in a liquid market on the U.S. West Coast in a third-party price reporting
service publication on all dates of publication over that same monthly period. Expenses
associated with the purchase of ULSD are less than for IFO and diesel fuel because the ULSD 1s
not purchased in bulk and delivered to a contract ocean transport service provider, but is
purchased in small volume lots transported via a petroleum tanker operated by Hawai ‘i Electric
Light’s contract trucking service. Thus, only taxes and land transportation freight are added to
this price to determine the base price of ULSD on a delivered-to-plant basis.

Unlike the ULSD fuel used at Hawai‘i Electric Light’s central generating stations, the estimated
2016 test year trucking freight included in the “delivered to plant” price for ULSD fuel used at
the two DG unit sites is based solely on the actual trucking freight in effect in 2016 from Hawaii
Petroleum, Inc. (“HPI”). As a small wholesale distributor, HPI and their petroleum trucker
transports Hawai ‘1 Electric Light’s ULSD by small pump-equipped tanker truck to the
distributed generation unit sites located within the Ouli and Punalu’u substations. Given the
relatively small annual consumption of ULSD by the two DG units, ULSD is purchased for these
units on an irregular and infrequent basis.

OCEAN TRANSPORT FREIGHT EXPENSE

Ocean transport freight expense consists of the tank barge ocean shipping expense to transport
the IFO and diesel (cargoes are supplied by both Chevron and PHR to the same point of
delivery/title transfer) from Kalaeloa Harbor on the island of O‘ahu to Hilo Harbor on the island
of Hawai‘i. Itis a per unit cost for both IFO and diesel, which are loaded and discharged
concurrently and shipped together on a barge voyage in separate barge compartments. The tank
barge freight rates are those in effect based onﬂ voyages under the terms of
the same contract of ocean carriage between Hawai‘1 Electric Light and Kirby Corporation and
computed on the same basis as employed in the Hawai‘i Electric Light Test Year 2013 Rate Case

(Docket No. 2012-0099), the Hawai ‘i Electric Light Test Year 2010 Rate Case (Docket No.
2009-0164) and the Hawai‘i Electric Light Test Year 2006 Rate Case (Docket No. 05-0315).

STATE WHARFAGE/DOCKAGE FEES

State wharfage/dockage fees are charged on a per unit basis consisting of the State of Hawai‘i
Department of Transportation (“SDOT™) costs incurred for using SDOT port infrastructure for
marine vessel cargo loading and discharge operations. Title and custody of Hawai‘i Electric
Light’s IFO and diesel fuel cargo is transferred from the respective fuel supplier (i.e., Chevron or
PHR) to Hawai‘i Electric Light upon cargo loading (i.e., passing the barge hose flange
connection) at the State harbor, Kalaeloa Harbor on O‘ahu, and for cargo discharged at the State
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harbor, Hilo Harbor on Hawai‘i. "Therefore, Hawai‘i Electric Light is assessed such State
wharfage/dockage fees for fuel cargo operations.

TERMINALLING T'EES

Terminalling fees are also charged on a per unit basis and consist of costs for: (1) receipt of inter-
island barge loads of IFO and diesel fuel via the Hilo Harbor pipeline; (2) storage of the IFO and
diesel at the Chevron Hilo Harbor petroleum terminal; (3) the loading of tanker trucks with TFO
for shipment to Hawai'1 Electric Light’s Puna Generating Station and the loading of tanker
trucks with diesel for shipment to Hawai‘1 Electric Light’s Kanoelehua, Puna, Waimea and
Keahole Generating Stations; and (4) the transfer of IO via pipeline to [Tawai'i Electric Light’s
Hill Generating Station. Fees for PHR and Chevron’s terminalling services are computed under
the terms of the respective Hawai‘i Electric Light’s inter-island fuel contracts and are based upon
rates and third-party lank gauge measurements at the time the [uel cargoes are received into the
termunal. The termmalling fees were computed on the same basis as were employed in the
Hawai‘i Electric Light Test Year 2013 Rate Case (Docket No. 2012-0099), the Hawai‘i Electric
Light Test Year 2010 Rate Case (Docket No. 2009-0164) and the Hawai®i Electric Light Test
Year 2006 Rate Case (Docket No. 05-0313).

LAND TRANSPORTATION FEXPENSES

Land transportation expenses are charged on a per unit basis under the terms of an existing
Commission-approved freight tariff and consist of costs for shipment transportation by road
tanker from the Chevron Ililo Harbor petroleum terminal to the Kanoelehua, Puna, Waimea, and
Keahole Generating Stations for dicsel and to the Puna Generating Station for IFO. The truck
freight rate (per unit rate) was determined under the terms of the 2010 trucking contract between
Hawai'1 Electric Light and C&F Trucking (subsequently (iled with the Commission for annual
tariff approval) and computed on the same basis as was employed 1n the Hawai'1 Electric Light
Test Year 2013 Rate Case (Docket No. 2012-0099), the [lawai‘i Flectric Light Test Year 2010
Rate Casc {(Docket No. 2009-0164) and the Hawai‘i Electric Light Test Ycar 2006 Rate Casc
(Docket No. 05-0315).

After determining the fuel prices for the various central generating stations and DG unit sites, the
2016 test year fuel prices are thereafter used in the calculation of the test vear amounts for:

1. Fucl cxpense,

2. Purchased energy expense, and

3. Fuel inventory.

FUEL EXPENSE

Fuel expense 1s fuel consumption multiplied by the applicable fuel price. Fuel prices are also
used in the calculation of the purchased energy expense under the terms of various power
purchase agreements between Hawai®i Electric Light and respective independent power
producers, specifically HEP. Fuel inventory 1s the number of barrels in inventory multiplied by
the applicable fuel price. Mr. Robert Uyeunten will discuss [uel expense in more detail in
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HELCO T-4, and Ms. Lisa Dangelmaier will discuss purchased power expense in HELCO T-6.
Fuel inventory is further discussed in more detail in the testimony of Ms. Cecily Barnes in
HELCO T-5 and the associated exhibits and workpapers (e.g., HELCO-504A).

THE INTRODUCTION OF NAPHTHA TO HAWAI‘I ELECTRIC LIGHT’S FUEL
PORTFOLIO

Hawai‘1 Electric Light currently purchases energy from HEP under a power purchase agreement
(“PPA”) between Encogen Hawaii LP and Hawai‘i Electric Light dated October 22, 1997,
approved in Decision and Order 17077 issued on July 14, 1999, in Docket No. 98-0013. On
February 12, 2016, Hawai‘i Electric Light filed an application seeking approval to purchase the
HEP Facility in Docket No. 2016-0033. If the Commission approves the purchase of the HEP
Facility, the HEP PPA will terminate and HEP will transfer the HEP Facility, including any
transferable permits, appurtenant rights and contracts required to own and operate the HEP
facility to Hawai‘i Electric Light.

The 2016 test year naphtha fuel price was computed based on

under the provisions of HEP’s contract with Chevron (see Confidential HELCO-WP-502, page
5). The contract between Chevron and HEP was provided as Exhibit C to the HEP Application,
Docket No. 2016-0033, filed on February 12, 2016.

The naphtha price was computed over the same time period as bulk diesel, ULSD and IFO. The
naphtha base price is similarly based on the average daily market price of a commonly traded
grade of naphtha sold and purchased in bulk in a liquid market in Asia in a third-party price
reporting service publication on all dates of publication over that same monthly period.
Expenses associated with the purchase of naphtha fuel are relatively low because it is not
purchased in bulk and delivered to its contract ocean transport service provider, but is purchased
in small volume lots into a petroleum tanker operated by a contract trucking service. Thus, taxes
and land transportation freight are added to this price to determine the price of naphtha on a
delivered-to-plant basis.
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Hawai‘i Electric Light Company, Inc.

TEST YEAR 2016 FUEL RELATED EXPENSES
Total Dollars ($000)
Direct Testimony
HEP IPP-Owned

Line ($000)
1 Propane Expenses 12.8
2 Fuel Additives Expenses 133.3
3 Petrospect Expenses 86.5
4 Ocean Cargo Insurance Expense 8.1
5 Total 240.7
Reference:

Line 1: HELCO-WP-504, page 1
Line 2: HELCO-WP-504, page 2
Line 3: HELCO-WP-504, page 2
Line 4: HELCO-WP-505, page 1

NOTE: TOTALS MAY NOT ADD EXACTLY DUE TO ROUNDING
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HAWAI‘I ELECTRIC LIGHT COMPANY, INC.
2016 TEST YEAR RATE CASE
DETERMINATION OF TEST YEAR FUEL-RELATED EXPENSE

Fuel-related expenses consist of expenses that are incurred in order to: (1)start generating units,
(2) condition fuel quality as it is consumed in Hawai‘i Electric Light’s generating units, (3) test
fuel quality by sampling and other inspection services, and (4) insure such fuel supplies during
ocean transportation . These expenses are not included as part of the 2016 test year fuel price
(reflected in HELCO-502), but are nonetheless related to the use of the fuel required at the
various Hawai‘i Electric Light generating units. The estimated 2016 test year fuel-related
expenses are approximately $240,700 with the major cost components shown in HELCO-503.
The types of fuel-related expenses incurred by Hawai‘i Electric Light and how each of the test
year fuel-related expenses was determined are described below.

HAWAI'l ELECTRIC LIGHT FUEL-RELATED EXPENSES

Fuel-related expense categories for Hawai‘i Electric Light include:
1. Non-diesel ignition/unit start-up (propane) expense: $12,800, as shown on HELCO-503,
line 1,
2. Fuel additive expense: $133,300, as shown on HELCO-503, line 2,
Petroleum inspection expense: $86,500, as shown on HELCO-503, line 3, and
4. Ocean cargo insurance expense: $8,100, as shown on HELCO-503, line 4.

w

NON-DIESEL IGNITION/UNIT START-UP (PROPANE) EXPENSE

At Hill 5 only, propane is used as a startup and ignitor fuel and, at times, consumed to keep the
boiler warm during idle periods in order to reduce startup times. The estimated ignition start-up
(propane) expense for the 2016 test year is $12,800, as shown in HELCO-503, line 1. The
estimate for the Hill generating units is based on Hawai‘i Electric Light’s historical costs
(average of 2012-2015) for propane, since these units are base loaded and have minimal startups.
The above computation methodology is the same computation methodology as was employed in
the Hawai‘i Electric Light Test Year 2013 Rate Case (Docket No. 2012-0099), the Hawai‘i
Electric Light Test Year 2010 Rate Case (Docket No. 2009-0164) and the Hawai‘1 Electric Light
Test Year 2006 Rate Case (Docket No. 05-0315). Please refer to HELCO-WP-504, page 1,
which also shows a comparison of the test year 2016 Hill 5 propane expense to 2012-2015 actual
propane start-up fuel costs.

FUEL ADDITIVE EXPENSE

Hawai‘i Electric Light uses a fuel additive to reduce particulate matter emissions from Hill Units
5 and 6 and from the Puna steam unit, all of which consume IFO. In the 2016 test year, these
units used a magnesium-based fuel additive supplied by one vendor — Environmental Energy
Services, Inc. The fuel additive is injected directly into the fuel system or boiler via metering
pumps and is indexed in proportion to fuel flow. Since the Hill Units 5 and 6 and the Puna steam
unit are base loaded, Hawai‘i Electric Light used the most recent full year (2015) actual fuel
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additive expense to be representative of the test year with an escalation of the expense amount
from the past year to the test year (2016) by application of the Gross Domestic Product Implicit
Price Deflator (“GDPIPD”) consistent with the computation methodology employed in the
Hawai‘i Electric Light Test Year 2010 Rate Case (Docket No. 2009-0164) and Hawai‘i Electric
Light Test Year 2006 Rate Case (Docket No. 05-0315). This results in a test year fuel additive
expense of $133,300, as shown on HELCO-503, line 2. A comparison of the test year 2016
estimate fuel additive expense to 2012 — 2015 actual fuel additive costs is provided in HELCO-
WP-504, page 2, line 1.

PETROLEUM INSPECTION EXPENSE

Petroleum inspection expense is the cost incurred by Hawai‘i Electric Light for a third party,
Petrospect, Inc., to provide shore-side refinery issuing tank and tank barge receiving tank
gauging during loading operations on O‘ahu, sampling and other inspection services with respect
to the determination of the volume of each bulk purchase of IFO and diesel made by Hawai‘i
Electric Light and for its subsequent shipment to Hilo; and to direct the dock-side barge
discharge operations, including the shore-side receipt and tank barge issuing tank gauging during
discharge operations on the island of Hawai‘i. The use of an independent third-party petroleum
inspection service to measure the change in storage tank heights and product temperature for the
determination of the volume of IFO and diesel fuel received in bulk by Hawai‘i Electric Light in
Hilo, which is a long-term requirement and stipulated provision of the terms of Hawai‘i Electric
Light’s fuel supply contracts with Chevron and Par Hawaii Refining, LLC (“PHR”) (formerly
Tesoro Hawai‘i, Corporation) as approved by the Commission in Docket No. 04-0129.

Similarly, the use of a third-party petroleum inspection service to determine the volume of IFO
and diesel fuel received into the custody of the third-party operated petroleum storage and
distribution facility in Hilo Harbor, which also serves as the basis for such terminalling facility
fee charge is a long-term requirement and stipulated provision of those same contracts. The
selection of the particular petroleum inspection service vendor is a joint decision between
Hawai‘i Electric Light and PHR or Chevron, respectively, and the cost incurred for such quantity
determinations as charged by the petroleum inspector is accordingly shared on an equal basis
between the companies.

The test year 2016 petroleum inspection expense is $86,500 as shown on HELCO-503, line 3.
The estimated test year 2016 amount for petroleum inspection expense is based on the actual
2015 expense, escalated to the test year 2016 by the forecasted GDPIPD, consistent with the
computation methodology employed in the Hawai‘i Electric Light Test Year 2013 Rate Case
(Docket No. 2012-0099), the Hawai‘i Electric Light Test Year 2010 Rate Case (Docket No.
2009-0164) and the Hawai‘1 Electric Light Test Year 2006 Rate Case (Docket No. 05-0315). A
comparison of the test year 2016 petroleum inspection expense to 2012-20135 actual incurred
costs is also provided in HELCO-WP-504, page 2, line 2.

OCEAN CARGO INSURANCE EXPENSE

Ocean cargo insurance expense consists of the costs of first-party property insurance against all
risks of physical loss or damage for the value of the fuel while the fuel is in transit over the
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ocean. Hawai‘i Electric Light, as the shipper, is required by the terms of the contract of private
carriage (i.e., the ocean transportation contract) to procure and maintain “All Risk Cargo
Insurance.” Hawai‘i Electric Light’s ocean transportation contract was approved in Decision and
Order No. 19101 dated December 10, 2001 in Docket No. 01-0056. Ocean cargo insurance does
not include liability coverage (the ocean carrier is under the terms of this same contract required
to carry a minimum of $700 million per occurrence for pollution/environmental risk coverage).
The insurance is applied to the IFO and diesel delivered to Hawai‘i Electric Light’s central
generating stations because Hawai‘1 Electric Light takes title to these fuels at the point of barge
cargo loading on O‘ahu. The insurance does not apply to fuels purchased by Hawai‘i Electric
Light on Hawai‘1 island (such as the purchase of ULSD supplied by PHR to Hawai‘i Electric
Light at the truck loading rack at its Hilo Harbor terminal facility).

The test year 2016 ocean cargo insurance expense is $8,100, as shown on HELCO-503, line 4.
The insurance rate for IFO and bulk shipments of diesel in effect at the time the exhibits and
workpapers were produced was 0.018%, of the value of the fuel transported to Hawai‘i island in
the test year, which is the test year IFO and diesel fuel expense and is the same computation
methodology employed in the Hawai‘i Electric Light Test Year 2013 Rate Case (Docket No.
2012-0099), the Hawai‘i Electric Light Test Year 2010 Rate Case (Docket No. 2009-0164) and
the Hawai‘i Electric Light Test Year 2006 Rate Case (Docket No. 05-0315). The computation of
the test year estimated ocean cargo insurance costs and their comparison to 2012-2015 actual
insurance costs is provided in HELCO-WP-5035, page 1, respectively.
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Hawai‘i Electric Light Company, Inc.

DERIVATION OF FUEL INVENTORY

TEST YEAR 2016
Direct Testimony
HEP IPP-Owned

Industrial Fuel Oil Inventory

Hill
Puna

TOTAL INDUSTRIAL FUEL OIL INVENTORY

Diesel Fuel Inventory

Puna
Kanoelehua
Keahole

TOTAL CENTRAL STATION DIESEL FUEL INVENTORY

ULSD Fuel Inventory

Waimea
Kanoelehua
Keahole

TOTAL CENTRAL STATION ULSD FUEL INVENTORY
Distributed Generators

TOTAL HELCO

Reference:

Line 1: HELCO-504, page 2
Line 2: HELCO-504, page 3
Line 4. HELCO-504, page 4
Line 5: HELCO-504, page 5
Line 6: HELCO-504, page 6
Line 8: HELCO-504, page 7
Line 9: HELCO-504, page 8
Line 10: HELCO-504, page 9

NOTE: TOTALS MAY NOT ADD EXACTLY DUE TO ROUNDING

HELCO-504

DOCKET NO. 2015-0170

A
Fuel
Inventory

(BBLs)

62,664
5,250

67,914

5,073
426
64,396

69,895

264
235
426
925

19

138,752

PAGE 1 OF 10

®

Fuel

Inventory

—®
$ 1,822,282
§ 158940
$ 1,981,231
$ 274,325
$ 22,981
§ _ 3503987
$ 3,891,293
$ 14,312
$ 12,414
§ 23207
$ 50,023
$ 1,568
$ 5924115
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DERIVATION OF HILL INDUSTRIAL FUEL OIL INVENTORY

TEST YEAR 2016

Direct Testimony

HEP IPP-Owned

Line

1 Forecast Industrial Fuel Oil Consumption
2 Burn Rate (Line 1/ 366)

3 42 Day Inventory (Line 2 x 42 Days)

4 Fuel Price

5 Industrial Fuel Oil Inventory (Line 6 x Line 7)

Reference:
Line 1: HELCO-WP-503, page 1

Test Year
2016

545,906

1,492

62,664

$ 29.0802

5 __ 182080

PAGE 2 OF 10

BBLs
BBL / Day
BBLs

/BBL

Line 3: Days of inventory determined using actual 2012 - 2015 historical data based on current tank
limitations. Hawai‘i Electric Light lost the use of off-site tankage at Chevron USA and is unable to

carry proposed B&V amount.
Line 4: HELCO-502, page 1

NOTE: TOTALS MAY NOT ADD EXACTLY DUE TO ROUNDING
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DERIVATION OF PUNA INDUSTRIAL FUEL OIL INVENTORY

TEST YEAR 2016
Direct Testimony

HEP IPP-Owned

Line
1 Forecast Industrial Fuel Oil Consumption
2 Burn Rate (LLine 1 / 366)

3 42 Day Inventory (Line 2 x 42 Days)

4 Fuel Price
5 Industrial Fuel Oil Inventory (Line 5 x Line 6)
Reference:

Line 1: HELCO-WP-503, page 1

Test Year
2016

45,875

125

5,250

$ 30.2759

5 __ 158940

PAGE 3 OF 10

BBLs
BBL / Day
BBLs

/BBL

Line 3: Days of inventory determined using actual 2012 - 2015 historical data based on current tank
limitations. Hawai‘1 Electric Light lost the use of off-site tankage at Chevron USA and is unable to

carry proposed B&V amount.
Line 4: HELCO-502, page 1

NOTE: TOTALS MAY NOT ADD EXACTLY DUE TO ROUNDING
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Reference:

Line 1: HELCO-WP-508, page 1
Line 3: HELCO-WP-503, page 1
Line 7. HELCO-WP-506, page 2
Line 9: HELCO-502, page 1

NOTE: TOTALS MAY NOT ADD EXACTLY DUE TO ROUNDING
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Hawai‘i Electric Light Company, Inc.
DERIVATION OF PUNA DIESEL FUEL INVENTORY
TEST YEAR 2016
Direct Testimony
HEP IPP-Owned
Test Year
Line 2016

1 Test Year Ignitor Diesel Fuel Consumption 388 BBLs
2 Burn Rate (LLine 1 / 366) 1  BBL/Day
3 Forecast Diesel Fuel Consumption 34307 BBLs
4 Burn Rate (Line 3 / 366) 94 BBL/Day
5 Total Puna Diesel Burn Rate (Line 2 + Line 4) 95 BBL/Day
6 49 Day Inventory (Line 5 x 49 Days) 4,658 BBLs
7 + Dead Storage 415 BBLs
8 Total Diesel Fuel BBL Inventory (Line 6 + Line 7) 5,073 BBLs
9 Fuel Price $ 54.0761 /BBL
10 Diesel Fuel Inventory (Line 8 x Line 9) $ 274,325



Line

10

HELCO-504
DOCKET NO. 2015-0170

PAGE 5 OF 10
Hawai‘i Electric Light Company, Inc.
DERIVATION OF KANOELEHUA DIESEL FUEL INVENTORY
TEST YEAR 2016
Direct Testimony
HEP IPP-Owned
Test Year
2016
Test Year Ignitor Diesel Fuel Consumption 318 BBLs
Burn Rate (LLine 1 / 366) 1  BBL/Day
Forecast Diesel Fuel Consumption 920 BBLs
Burn Rate (Line 3 / 366) 3  BBL/Day
Total Kanoelehua Diesel Burn Rate (Line 2 + Line 4) 4 BBL/Day
49 Day Inventory (Line 5 x 49 Days) 196 BBLs
+ Dead Storage 230 BBLs
Total Diesel Fuel BBL Inventory (Line 6 + Line 7) 426 BBLs
Fuel Price $ 53.9459 /BBL
Diesel Fuel Inventory (Line 8 x Line 9) $ 22,981

Reference:

Line 1: HELCO-WP-508, page 1
Line 3: HELCO-WP-503, page 1
Line 7. HELCO-WP-506, page 2
Line 9: HELCO-502, page 1

NOTE: TOTALS MAY NOT ADD EXACTLY DUE TO ROUNDING
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Hawai‘i Electric Light Company, Inc.
DERIVATION OF KEAHOLE DIESEL FUEL INVENTORY

TEST YEAR 2016

Direct Testimony

HEP IPP-Owned

Test Year
Line 2016

1 Forecast Diesel Fuel Consumption 460,643 BBLs
2 Burn Rate (LLine 1 / 366) 1,259  BBL /Day
3 49 Day Inventory (Line 2 x 49 Days) 61,691 BBLs
4 + Dead Storage 2,705 BBLs
5 Total Diesel Fuel BBL Inventory (Line 2 + Line 3) 64,396 BBLs
6 Fuel Price $ 55.8107 /BBL
7 Diesel Fuel Inventory (Line 4 X Line 5) $ 3,593,987

Reference:

Line 1: HELCO-WP-503, page 1
Line 4: HELCO-WP-506, page 2
Line 6: HELCO-502, page 1

NOTE: TOTALS MAY NOT ADD EXACTLY DUE TO ROUNDING
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Hawai‘i Electric Light Company, Inc.
DERIVATION OF WAIMEA ULSD FUEL INVENTORY

TEST YEAR 2016

Direct Testimony

HEP IPP-Owned

Test Year
Line 2016

1 Forecast ULSD Fuel Consumption 1,046 BBLs
2 Burn Rate (LLine 1 / 366) 3  BBL/Day
3 30 Day Inventory (Line 2 x 30 Days) 90 BBLs
4 + Dead Storage 174 BBLs
5 Total ULSD Fuel BBL Inventory (Line 2 + Line 3) 264 BBLs
6 Fuel Price $ 542138 /BBL
7 ULSD Fuel Inventory (Line 4 x Line 5) $ 14,312

Reference:

Line 1: HELCO-WP-503, page 1
Line 4: HELCO-WP-506, page 3
Line 6: HELCO-502, page 1

NOTE: TOTALS MAY NOT ADD EXACTLY DUE TO ROUNDING
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Hawai‘i Electric Light Company, Inc.
DERIVATION OF KANOELEHUA ULSD FUEL INVENTORY
TEST YEAR 2016
Direct Testimony
HEP IPP-Owned
Test Year
Line 2016

1 Forecast ULSD Fuel Consumption 751 BBLs
2 Burn Rate (LLine 1 / 366) 2  BBL/Day
3 30 Day Inventory (Line 2 x 30 Days) 60 BBLs
4 + Dead Storage 175 BBLs
5 Total ULSD Fuel BBL Inventory (Line 2 + Line 3) 235 BBLs
6 Fuel Price $ 52.8236 /BBL
7 ULSD Fuel Inventory (Line 4 x Line 5) $ 12,414

Reference:

Line 1: HELCO-WP-503, page 1
Line 4: HELCO-WP-506, page 3
Line 6: HELCO-502, page 1

NOTE: TOTALS MAY NOT ADD EXACTLY DUE TO ROUNDING
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Hawai‘i Electric Light Company, Inc.
DERIVATION OF KEAHOLE ULSD FUEL INVENTORY

TEST YEAR 2016

Direct Testimony

HEP IPP-Owned

Test Year
Line 2016

1 Forecast ULSD Fuel Consumption 1,015 BBLs
2 Burn Rate (LLine 1 / 366) 3  BBL/Day
3 30 Day Inventory (Line 2 x 30 Days) 83 BBLs
4 + Dead Storage 343 BBLs
5 Total ULSD Fuel BBL Inventory (Line 2 + Line 3) 426 BBLs
6 Fuel Price $ 54.6884 /BBL
7 ULSD Fuel Inventory (Line 4 x Line 5) $ 23,297

Reference:

Line 1: HELCO-WP-503, page 1
Line 4: HELCO-WP-506, page 3
Line 6: HELCO-502, page 1

NOTE: TOTALS MAY NOT ADD EXACTLY DUE TO ROUNDING
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Hawai‘i Electric Light Company, Inc.

DERIVATION OF DISTRIBUTED GENERATORS ULSD FUEL INVENTORY
TEST YEAR 2016
Direct Testimony
HEP IPP-Owned

Test Year
Line 2016

1 Forecast ULSD Fuel Consumption 226 BBLs

2 Burn Rate (LLine 1 / 366) 1  BBL/Day
3 30 Day Inventory (Line 2 x 30 Days) 19 BBLs

4 + Dead Storage 0 BBLs

5 Total ULSD Fuel BBL Inventory (Line 4 + Line 5) 19 BBLs

6 Fuel Price $ 84.6550 /BBL

7 ULSD Fuel Inventory (Line 6 x Line 7) $ 1,568

Reference:
Line 1: HELCO-WP-503, page 1
Line 6: HELCO-502, page 1

NOTE: TOTALS MAY NOT ADD EXACTLY DUE TO ROUNDING
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HAWAI‘I ELECTRIC LIGHT COMPANY, INC.
2016 TEST YEAR RATE CASE
DETERMINATION OF TEST YEAR FUEL INVENTORY REQUIREMENTS

In order to provide reliable electric service and meet the needs of its customers, Hawai‘i Electric
Light Company, Inc. (“Hawai‘i Electric Light” or the “Company’’) must ensure that it has
sufficient inventory of all types of fuel available at all times at all of its respective generating
stations so that it can operate its generating units in a manner that will allow Hawai‘i Electric
Light to continuously and reliably generate and supply electric power to its customers. To
determine Hawai‘i Electric Light’s fuel inventory requirements, Hawai‘i Electric Light must
undertake an analysis of the amount of fuel inventory that is needed to ensure a continuous and
uninterrupted flow of fuel to its various generating units, taking into consideration the projected
fuel consumption rates of its various generating units, the volume and frequency with which the
fuel can be ordered, transported to the island, received into and distributed from harbor fuel
terminalling facilities and shipped via pipeline or via tanker truck for its receipt into generating
station fuel storage and use at the respective generating units, and reasonably expected variations
in those volumes and logistical arrangements.

Hawai‘i Electric Light and Hawaiian Electric Company, Inc. (“Hawaiian Electric”) are relying
on fuel inventory studies produced by Black & Veatch (“B& V™). The results of B&V studies in
the past have been supported by the Consumer Advocate and approved by the Commission.!

The most recent Hawai‘1 Electric Light B&V Fuel Inventory Study, Final Report (2013 Study™)
was completed on March 5, 2013, and is provided as HELCO-506. Hawai‘i Electric Light
incorporated the results of the 2013 Study to calculate the 2016 test year estimate for fuel
inventory. More details of this study are provided below.

Based on the 2013 Study, Hawai‘i Electric Light’s test year 2016 fuel inventory requirement is
$5,924,115. This is based on:
¢ industrial fuel oil (“IFO”) inventory volume levels to support generation at Hill
Generating Station (delivered by pipeline) and Puna (steam) Generating Stations
(delivered by tanker truck);
o diesel fuel to support generation at Puna, Kanoelehua and Keahole Generating Stations
(delivered by tanker truck); and
e ultra-low sulfur diesel fuel (“ULSD”) to support small reciprocating internal combustion
engine unit generation at Waimea, Kanoelehua and Keahole Generating Stations,
(delivered by tanker truck), and both distributed generation (“DG”) facilities at Ouli and
Punaluu substations (delivered by the small tanker/pumper operated by the local
wholesale supplier).

1 See HECO-618 filed in the Hawaiian Electric 2011 test year rate case, Docket No. 2010-0080; see also Docket
No. 2010-0080, Order No. 30505.
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Puna and Kanoelehua Generating Stations also have ignition/unit start-up diesel for the steam
units included in their inventory. The DG units each have small inventories for those units
which in aggregate are included in the total diesel fuel inventory. (See HELCO-504, page 1.)

As mentioned above, the test year 2016 fuel inventory needed for the Hawai‘i Electric Light
system is $5,967,061 and is based on a total required fuel inventory of all fuel types and
locations of 140,017 barrels. Table 1 below provides fuel inventory levels/dollars broken down
by fuel type:

Table 1
Fuel Type Fuel Inventory Fuel Inventory Reference
(barrels) &)
IFO 67,914 $1,981,231 HELCO-504
Diesel 69,895 $3,891,293 HELCO-504
ULSD 925 $50,023 HELCO-504
ULSD at DGs 19 $1,568 HELCO-504

The following provides a specific discussion of how Hawai‘i Electric Light’s 2016 test year fuel
inventory requirements were determined.

SCHEDULING OF FUEL DELIVERY

Hawai‘i Electric Light (and similarly Maui Electric Company, Limited (“Maui Electric)) has
experienced greater uncertainty in the planning for bulk fuel purchases and the scheduling of fuel
deliveries in recent years, which is expected to continue in the test year and beyond. See below.
This uncertainty represents a greater risk with respect to the relative adequacy of Hawai‘i
Electric Light’s IFO inventory compared to its diesel fuel inventory. Hawai‘i Electric Light has
a potential alternate Hilo Harbor storage option at the Par Hawaii Refining, LL.C’s (“PHR”)
(formerly Tesoro Hawai‘i Corporation) terminal on a space-available basis for diesel fuel, but
has no other storage options for IFO. Further, the ocean-going barges in interisland service for
Chevron, PHR and Aloha Petroleum are suitable for and routinely do transport diesel fuel, but do
not carry IFO in such service. (These petroleum companies do not market fuel oil directly or
through wholesale distributors other than on O‘ahu.) Hawai‘i Electric Light (and Maui Electric)
therefore has no inter-island barge transport option other than the “NOA,” the barge currently
under contract in utility fuel service (the NOA also provides fuel transportation services for Maui
Electric).

Hawai‘i Electric Light has taken exception to B&V’s recommendation for IFO.® More details
regarding the number of storage days for IFO are provided below.

The following factors listed below contribute to the increased uncertainty in the operational
scheduling for the delivery of Hawai‘i Electric Light’s bulk fuel purchases to its third-party Hilo

? See B&V Study which is provided as HELCO-506.



HELCO-504A
DOCKET NO. 2015-0170
PAGE 3 OF 8

Harbor petroleum storage facility. Together these impact the overall fuel inventory required to
provide firm and reliable service to Hawai‘i Electric Light’s customers. These factors in
aggregate limit the volume and frequency of re-supply fuel shipments into Hilo Harbor storage,
which itself influences such shipments due to fixed receiving shore tank size and maximum take-
away rates via pipeline and tanker truck loading capabilities. These contributing factors were
present in previous rate cases, and continue to be present in this 2016 test year rate case.

e Competition for dock space: Competition for available dock space with other
petroleum tank vessels, passenger ships, cryogenic cargo, container barges and ships at
the piers connected to pipelines in Hilo Harbor and at Kalaeloa Harbor;

o Limited barge schedules for fuel deliveries: Hawai‘i Electric Light can sometimes be
constrained by third-party barge schedules delivering petroleum products to the island of
Hawai‘i, which utilize the same pipelines and receiving terminals. Similar constraints
can exist on Maui, which can influence the timing of the shared utility inter-island tank
barge;

e Fuel Delivery Process/Fixed Barge Configuration: The fuel delivery process can be
constrained by the barge’s piping/cargo tank system configuration, which separates
different types of fuel to prevent contamination and which is fixed for purposes of voyage
cargo planning;

e Barge Carrying Capacity/Limited Storage Tank Size: The barge’s carrying capacity
is further constrained by dimensional limits, including (1) the need for the loaded barge
to have an appropriate trim and avoidance of hull stress, (2) the fixed volume of
individual barge tanks within each fuel type system, and (3) the load line or ‘deadweight’
maximum which determines the actual maximum loadable quantity (less than the barge’s
nominal volumetric capacity for a specific fuel cargo in aggregate);

e Vovage Durations: The time required to load and discharge fuel cargoes, proceed on the
laden voyage and return empty to O‘ahu or perform alternate voyages to the islands of
Hawai’i and Maui, which places a limit on the possible frequency of shipments. Neither
Hawai’i Electric Light nor Maui Electric have the cargo/voyage activity level to support
utilization of dedicated double-hull tank barge and associated tugs and crews, thus they
must share in barge voyages.

¢ Fuel Infrastructure (tanks, pipes and trucking) on Hawai‘i: The contractual
requirement to forecast fuel purchase volumes for up to three months in advance of cargo
loading, combined with the necessity of obtaining guaranteed pier reservations with each
harbor’s respective harbor master up to eight weeks in advance, impacts barge shipment
planning and scheduling.
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B&V 2013 STUDY

On March 5, 2013, Hawai‘i Electric Light received the 2013 Study prepared by B&V, which
evaluated the appropriate fuel inventories to maintain on the island of Hawai‘i to avoid load
curtailments from a loss of fuel. The fuel infrastructure design, supply chain, concerns and
challenges remain the same and therefore Hawai‘i Electric Light is relying on the 2013 Study for
the 2016 test year. The 2013 Study is provided as HELCO-506.> B&V prepared a single
contingency analysis IFO, diesel and ULSD (but not naphtha since there was no anticipated use
of naphtha at that time) to determine the minimum inventories required to address both location-
specific as well as Company-wide contingencies. The 2013 Study was previously provided in
the Hawai‘i Electric Light 2013 test year rate case as Attachment 1 to the response to CA-IR-276
filed on March &, 2013, in Docket No. 2012-0099.

The B&V study mirrored a similar study done by B&V for Hawaiian Electric to provide a more
structured and technically sound evaluation of the appropriate fuel inventory to maintain in its
service area to avoid load curtailments from a loss of fuel, which built upon an earlier analysis
developed by Hawaiian Electric’s internal staff. The 2010 HECO Oahu Fuel Inventory S‘[udy4
was based on a single contingency analysis to determine the minimum inventories for low sulfur
fuel oil (“LSFO™) to properly cover supply risks resulting from a single failure event, either
Hawaiian Electric plant location-specific or island-wide. The study was the basis for Hawaiian
Electric’s 2011 test year LSFO inventory estimate, which the Consumer Advocate accepted’ and
Commission approved in Decision and Order No. 30505 in Hawaiian Electric’s 2011 test year
rate base.

The original methodology to derive test year fuel inventory in previous Hawai‘i Electric Light
rate case proceedings was to use the average of the highest three months of burn (fuel
consumption) rates in the test year multiplied by 24 days for IFO, and 30 days for diesel and
ULSD fuel. The 2013 Study recommends inventory amounts based on a different methodology.
The 2013 Study multiplies the annual average burn rate for the test year by the days of inventory
that are based on contingency planning in case a single event occurs that would severely disrupt
fuel shipments to Hawai‘i Electric Light: 50 days for IFO (based on a barge shipment
disruption); 49 days for diesel (based on an unplanned outage of the largest independent power
producer) and 30 days for ULSD fuel (unchanged). Both the previous and the new methodology
include storage tank heels. Hawai‘i Electric Light is relying on the same 2013 Study for this
2016 test year.

The 2013 Study recommends 50 days IFO, 49 days for diesel, and 30 days for ULSD, which are
close to historical levels of fuel inventory for IFO and diesel, as shown in Table 2 below, and in

Portions of HELCO-506 contain confidential and proprietary pricing information which, if publicly disclosed,
could harm the Company’s relationships with existing and potential vendors, may place vendors at a competitive
disadvantage, and may disadvantage the Company in future negotiations for fuel contracts. Accordingly, the
confidential information will be provided upon the issuance of a protective order in this proceeding.

4 HECO-618, HECO Oahu Fuel Inventory Study, filed on July 30, 2010 in Docket No. 2010-0080.

5 CA-T-2 at 68, filed on June 2, 2011 in Docket No. 2010-0080.
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HELCO-505 and HELCO-WP-509. The historical values for ULSD are higher than the B&V
Study’s recommendation because Hawai‘1 Electric Light simply keeps the tanks topped off and
the ULSD consumption is low.

As mentioned above, the 2013 Study recommends 50 days of IFO, but since this exceeds
Hawai‘i Electric Light’s storage capacity, Hawai‘i Electric Light is not able to hold 50 days of
IFO and instead determined that 42 days was more appropriate, based on the historical average
as shown below in Table 2. See also HELCO-504, pages 2 and 3 for more details.

Table 2: Historical Days of Inventory

2012 2013 2014 2015 Average
IFO 43 39 42 44 42
Diesel 76 36 43 48 51
ULSD - 70 116 136 107

DETERMINATION OF APPROPRIATE AMOUNT OF FUEL INVENTORY FOR HAWAI‘I
ELECTRIC LIGHT

Hawai‘i Electric Light incorporated the results of the B&V study in the determination of the
2016 test year amount of fuel inventory (with the exception of IFO). Based on annual average
daily consumption rates, the proposed IFO, diesel, and ULSD (central station and DGs) fuel
inventories of 69,179 bbls, 69, 895 bbls, 925 bbls and 19 bbls, respectively, represent 42 days, 49
days, and 30 days, respectively, of annual average daily consumption rates plus “tank heels” or
“dead storage,” inventory not accessible by existing pumps and piping in normal opera‘[ions.6

® Dead storage (also referred to as the “heel”) is that portion of the tank’s contents that cannot be withdrawn from
the tank during normal operations. See HELCO-WP-507. The recovery of dead storage was accepted by the
Commission originally in Hawai‘i Electric Light’s 1990 test year rate case (Docket No. 6432). It was also
accepted by the Commission later in Hawai‘i Electric Light’s 2006 test year rate case (Docket No. 05-0315) and
Hawai‘i Electric Light’s 2010 test year rate case (Docket No. 2009-0164). In addition to Hawai‘i Electric Light
rate cases, dead storage was also accepted in Maui Electric’s 2012 test year rate case (Docket No. 2011-0092),
Maui Electric’s 2010 test year rate case (Docket No. 2009-0163), Maui Electric’s 2007 test year rate case (Docket
No. 2006 0387), Maui Electric’s 1999 test year rate case (Docket No. 97-0346). The amount of dead storage in a
tank is a function of the tank design, with the primary determinants being the design and elevation of the outlet
piping and the design of the tank bottom. Generally, the outlet pipe protrudes a few feet into the tank and then has
a 90 degree elbow facing downward. The entrance to this outlet pipe is generally about 12 inches to 18 inches
above the tank floor. This spacing prevents water and sediment, which collects at the tank bottom, from being
drawn out of the tank through the outlet pipe. (There is a separate bottom drain pipe to drain the water and
sediment out of the tank.) Once the oil in the tank declines to a level at or below the level of the outlet pipe, oil
can no longer be drawn from the tank. The other determinant of the dead storage volume is the shape of the
bottom. Many tanks are “crowned,” where the center of the tank floor is much higher than the edges. This crown
helps to minimize the amount of dead storage and also allows water and sediment to gravitate toward the outer
section of the tank bottom to where the bottom drain is situated. Other tanks slope to the center. These tanks
sometimes have a sump in the middle to allow for drainage from the center.
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IFO Inventory

The IFO inventory amount and value is the product of 42 days of test year average consumption,
and the test year average per unit price for IFO (see HELCO-504 pages 2-3). The daily burn rate
for IFO consumption for Hawai‘i Electric Light is derived by dividing the estimated test year
fuel consumption by 366 days (2016 is a leap year). The 2016 test year estimated fuel
consumption amount was determined through the production simulation. The 42-day value was
multiplied by the daily burn rate to determine the total 42 Day Inventory in barrels. The total
inventory volume was multiplied by the price of the fuel, which resulted in an estimated test year
IFO inventory value of $1,981,231. See HELCO-504, line 3.

The 42 day IFO inventory level is based on the historical average fuel inventory days over the
past four years as shown in HELCO-505, page 1 and above in Table 2. See HELCO-5035, page 1
for a summary of the average fuel inventory levels and also HELCO-WP-509, pages 1-4
showing data in greater detail.

Diesel Inventory

The diesel inventory amount and value is the product of 49 days of test year average
consumption, plus dead storage, and the test year average per unit price for diesel (see HELCO-
504 pages 4-6). The daily burn rate for diesel consumption for Hawai‘i Electric Light is derived
by dividing the estimated test year fuel consumption by 366 days (2016 is a leap year). The
2016 test year estimated fuel consumption amount was determined through the production
simulation. The daily burn rate at Puna and Kanoelehua Generating Stations also included
ignitor diesel for the steam units based on a 4 year average as provided in HELCO-WP-508,
page 2. The 49-day value was multiplied by the daily burn rate to determine the total 49 Day
Inventory in barrels. Dead storage was then added to calculate the total inventory volume in
barrels. Finally, the total inventory volume for diesel was multiplied by the price of the fuel,
which resulted in an estimated test year diesel inventory value of $3,891,293. See HELCO-504,
line 7.

The 49 day diesel inventory level is based on the B&V 2013 Study. The 49-day diesel inventory
is close to the 51 days of historical diesel average fuel inventory days over the past four years as
shown in HELCO-5035, page 1 and above in Table 2. Please see HELCO-503, page 1 fora
summary of the average fuel inventory levels and also HELCO-WP-509, pages 1-4 showing data
in greater detail.

ULSD Inventory

The ULSD inventory amount and value is the product of 30 days of test year average
consumption, plus dead storage, and the test year average per unit price for ULSD (see HELCO-
504 pages 7-10). The daily burn rate for ULSD consumption for Hawai‘i Electric Light is
derived by dividing the estimated test year fuel consumption by 366 days (2016 is a leap year).
The 2016 test year estimated fuel consumption amount was determined through the production
simulation. The 30-day value was multiplied by the daily burn rate to determine the total 30 Day
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Inventory in barrels. Dead storage was then added to calculate the total inventory volume in
barrels. Finally, the total inventory volume was multiplied by the price of the fuel, which
resulted in an estimated test year ULSD inventory value of $50,023 for central station and
$1,568 for DGs. See HELCO-504, lines 11 and 12.

The 30 day ULSD inventory level is based on the B&V 2013 Study. The 30-day ULSD
inventory is well below the 107 days of historical ULSD average fuel inventory days over the
past three years7 as shown in HELCO-505, page 1 and above in Table 2. The 107 day historical
ULSD average fuel inventory days includes consumption for the two DG units that also consume
ULSD. As mentioned above Hawai‘i Electric Light simply keeps the tanks topped off and the
ULSD consumption is low, which results in a historical number of days of inventory. Please see
HELCO-505, page 1 for a summary of the average fuel inventory levels.

Without a basis to assess such logistic variables as the operational reliability of PHR’s on-island
ULSD supply and its Hilo terminal truck loading efficiency, for example, the proposed DG fuel
inventory level of 19 bbls is based on a nominal 30 days of the average daily fuel consumption,

consistent with that for ULSD fuel, for the test year. The calculation of this amount is provided
in HELCO-504, page 10.

INTRODUCTION OF NAPHTHA TO FUEL INVENTORY

Hawai‘i Electric Light purchases energy from HEP under a power purchase agreement (“PPA”)
between Encogen Hawaii LP and Hawai ‘i Electric Light dated October 22, 1997, approved in
Decision and Order 17077 issued on July 14, 1999 in Docket No. 98-0013. On February 12,
2016, Hawai‘i Electric Light filed an application seeking approval to purchase the HEP Facility
in Docket No. 2016-0033.

Specifically, as it relates to naphtha used at HEP, Hawai‘i Electric Light is under contract to
purchase electricity produced under a purchase power agreement (“PPA”) (not purchasing fuel as
part of a fuel supply agreement), but is currently seeking Commission approval to purchase the
HEP Facility, which would require purchasing fuel and the need to track fuel inventory for
naphtha, among other things. The HEP Facility maintains 24 days of fuel inventory in
accordance with Section 3.2.F of the HEP PPA. Hawai‘i Electric Light is proposing 49 days of
naphtha inventory based on the 2013 Study’s recommendation for diesel. The supply chain for
naphtha is similar to diesel so the 2013 Study’s recommendation for diesel would also apply to
naphtha.

The test year 2016 fuel inventory needed for the Hawai‘i Electric Light system with the purchase
of the HEP Facility is $7,910,396 and is based on a total required fuel inventory of all fuel types
and locations of 170,872 barrels. Table 3 below, which provides fuel inventory levels/dollars
broken down to each fuel inventory type based on Hawai‘i Electric Light’s ownership of the
HEP Facility and use of naphtha.

7 ULSD was not utilized by Hawai‘i Electric Light until 2013, thus the average for ULSD only includes the last
three years, and not the last four years like the other fuel types.
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Table 3
Fuel Type Fuel Inventory Fuel Inventory Reference
(barrels) &)
IFO 67,872 1,980,009 HELCO-508
Diesel 69,601 3,876,336 HELCO-508
ULSD 921 49,805 HELCO-508
ULSD at DGs 19 1,589 HELCO-508
Naphtha 32,460 2,002,757 HELCO-508

Fuel inventory for IFO, diesel, ULSD, and ULSD at DGs were calculated as described in the
section above, with the 2016 test year estimated fuel consumption amount determined through
the “with the HEP Facility purchase” production simulation run (see HELCO-508 pages 1-10).

The naphtha inventory amount and value is the product of 49 days of test year average
consumption, plus dead storage, and the test year average per unit price for naphtha (see
HELCO-508 page 11). The daily burn rate for naphtha consumption for Hawai‘i Electric Light
is derived by dividing the estimated test year fuel consumption by 366 days (2016 is a leap year).
The 2016 test year estimated fuel consumption amount was determined through the production
simulation. The 49-day value was multiplied by the daily burn rate to determine the total 49 Day
Inventory in barrels. Dead storage was then added to calculate the total inventory volume in
barrels. Finally, the total inventory volume was multiplied by the price of the fuel, which
resulted in an estimated test year naphtha inventory value of $2,002,757. See HELCO-508, line
14.

The 49-day naphtha fuel inventory consumption is based on inventory levels with the addition of
tank heels, and 1s based on the inventory recommendation for diesel because the supply chain
which determines risk of delivery is similar for both fuels.

SUMMARY

In summary and unless other facts and circumstances not mentioned above occur during the 2016
test year, Hawai‘1 Electric Light believes that these proposed fuel inventory levels for IFO,
diesel, ULSD, and potentially naphtha, will meet the objective of having an adequate inventory
of fuel to maintain an uninterrupted flow of fuel to the generating units given projected fuel
consumption and delivery rates and reasonably expected variations in those rates. They take into
account, among other factors, (1) the rate at which fuel will be consumed under various
conditions, (2) certain emergency situations such as Hawai‘i Electric Light or IPP unit outages
that could occur unexpectedly at any time, (3) the fuel delivery process, including constraints on
the volume and frequency of fuel deliveries, and (4) the capability of existing system fuel
infrastructure, including the amount of fuel storage capacity available to support normal day-to-
day operations. The proposed inventory amounts are consistent with or below current and recent
fuel inventory levels and reflect the amounts Hawai‘i Electric Light actually plans to carry.
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Hawai‘i Electric Light Company, Inc.
HISTORICAL AVERAGE FUEL INVENTORY
(Barrels)
Direct Testimony
(A) ®) © @) (E) ® (&)
Test Year TY vs. 2015
2012 2013 2014 2015 2016 Diff %
63,149 56,460 52,815 46,430 67,914 21,484 46.3
43 39 42 44 42
76,486 44,336 57,804 67,063 69,895 2,832 42
76 36 43 48 49
- 2,868 4,445 4,848 944 -3,904 -80.5
- 70 116 136 30

Columns A - D: HELCO-WP-509, pages 1-4
Column E: HELCO-504, pages 1-10

Column F: Column E - Column D

Column G: Column F + Column D

NOTE: TOTALS MAY NOT ADD EXACTLY DUE TO ROUNDING
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Hawai‘i Electric Light Company, Inc.
HISTORICAL DISTRIBUTED GENERATORS FUEL CONSUMPTION
Direct Testimony
A ®) © ®) ®) ® ©
Test Year TY vs. 2015
Line 2012 2013 2014 2015 2016 Diff %
1 Fuel Consumption (Barrels) 104 159 202 139 226 87 62.2
2 Fuel Expense ($) 14,630 25,494 26,793 13,610 19,132 5,522 40.6

Reference:

Columns A - D: HELCO-WP-404, pages 23-26
Column E: HELCO-WP-503, page 1

Column F: Column E - Column D

Column G: Column F + Column D

NOTE: TOTALS MAY NOT ADD EXACTLY DUE TO ROUNDING
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1.0 Executive Summary

The purpose of this study is to evaluate the appropriate fuel inventories to maintain on the
island of Hawaii to avoid load curtailments from a loss of fuel. A single contingency analysis has
been performed per fuel type to determine the minimum inventories to properly cover supply risks
resulting from a single failure event. The study identifies the minimum inventories required to
address both location-specific as well as company-wide contingencies for Industrial Fuel 0il (IFO),
Diesel Oil, and Ultra Low Sulfur Diesel fuel (ULSD). This analysis does not identify the storage
requirements (number of tanks or size at a location) but rather is intended to identify the fuel
required to manage contingencies.

HELCO bulk diesel and IFO supplies are purchased from Chevron and Tesoro per Hawaii
PUC approved supply agreements. Consistent with the current HELCO rate case supplier
breakdown, approximately- of [FO and- of Diesel fuel is purchased from Chevron.
Approximately- of IFO,- of the Diesel fuel, and 100% of the ULSD fuel is purchased from
Tesoro Hawaii Corp. These divisions were used in developing the contingency based inventory
models detailed in this study.

HELCO bulk diesel and IFO supplies originate at the Chevron USA refinery or the Tesoro
Hawaii Corp. distribution terminal on the Island of Oahu, and are loaded onboard HELCO’s
contracted barge NOA at Kalaeloa Harbor then shipped approximately every two weeks to Hilo
Harbor on the island of Hawaii. HELCO’s ULSD supplies originate at the Tesoro Hawaii Corp. Hilo
terminal; and Tesoro transports the ULSD in bulk periodically to Hilo from Oahu on its own inter-
island petroleum tank barge.

IFO is piped directly from the barge offloading pier to the Chevron Hilo Harbor terminal
tank farm via consortium pipelines before additional piping transfers IFO to Hill and Shipman
storage facilities. Contracted fuel transport trucks transfer IFO from this Chevron terminal to Puna
storage facilities.

Diesel fuel is piped directly from the barge to the same Chevron tank farm before transfer
by contracted fuel transport trucks to Puna, Kanoelehua, and Keahole storage facilities.

ULSD is purchased on an as needed basis directly from Tesoro’s truck racks, and is
transferred by contracted fuel transport trucks to storage facilities at the Waimea, Kanoelehua, and
Keahole generating stations.

Single Contingency Analysis Results
The minimum amount of fuel needed to satisfy HELCO's fuel inventory requirements for
IFO, Diesel and ULSD are provided in the Table 1-1, Table 1-2 and Table 1-3 below respectively:
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Table 1-1 Recommended Industrial Fuel Oil Inventory Levels for 2013

Parameter Hill Puna Shipman it Total
Tank Farm

Minimum Volumes for
Fuel Tanks (heel) 9,256 4,152 1,372 465 15,245
Operational Volume per
Station in Case of Barge 40,4000 20,900v 1,000® 0 62,3000
Disruption?
Total Minimum Volume 49,656 25,052 2.372 465 77,545
per Station

Notes:

(a) Based on HELCO Test Year 2013 Average Burn Rate for Fuel Inventory for each generating unit.
(b) Rounded down to the nearest whole number (x100)

As shown in Table 1-1, the 2013 recommended IFO operational volume is 62,300 barrels.

This volume is in addition to the minimum tank heel volume. The contingency which established

this level of inventory is a barge disruption resulting in an estimated 50 day delivery delay

including the time required to procure an emergency barge on the U.S. West Coast, loading on Oahu,
and transport to and offloading on Hawaii. HELCO receives 100% of their IFO shipments via the

contracted NOA barge; therefore, a barge disruption would severely disrupt all IFO shipments

received by HELCO.

As shown in Table 1-2, the 2013 recommended Diesel fuel operational volume is 48,200

barrels. This volume is in addition to the minimum, tank heel, volume. The contingency which

established this level of inventory is an unplanned outage at the largest Independent Power

Producer (IPP), Puna Geothermal Venture based on historical average monthly generation, for 49

days.
Table 1-2 Recommended Diesel Fuel Inventory Levels for 2013
Parameter Puna CT-3 | Kanoelehua Keahole Unevron Total
Tank Farm
Minimum Volumes for
Fuel Tanks (heel) 415 230 2,705 2,066 5416
Additional Operational
Volume per Station in 0 0 48,2000 0 48,2000
Case of IPP Extended
Outage2
Total Minimum Volume 415 230 50,905 2,066 53,616
per Station
Notes:
(a) Based on HELCO Test Year 2013 Average Burn Rate for Fuel Inventory for each generating unit.
(b) Rounded down to the nearest whole number (x100)

1-2
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As shown in Table 1-3, the 2013 recommended ULSD operational volume is 1,100 barrels.
This volume is in addition to the minimum, tank heel, volume. Having analyzed potential ULSD
single case contingencies, Black & Veatch has determined HELCO maintains sufficient unutilized
ULSD generation to cover the expected lost generation resulting from any ULSD affecting
contingency scenario. Therefore, Black & Veatch cannot justify the current ULSD storage permitted
by the existing rate case. However, considering ULSD demand is expected to increase with ever
increasing environmental awareness, Black & Veatch suggests HELCO retain the 30 day allowable
ULSD storage for the foreseeable future.

Table 1-3 Recommended Ultra Low Sulfur Diesel Inventory Levels for 2013

Parameter Waimea Kanoelehua Keahole Cheyron Total
Tank Farm

Minimum Volumes for
Fuel Tanks (heel) 524 175 343 0 1,042
e o 2000 100b 800b 0 1,100
Volume per Station2
Total Ml.mmum Volume 724 275 1143 0 2142
per Station
Notes:
(a) Based on HELCO Test Year 2013 Average Burn Rate for Fuel Inventory for each generating unit.
(b) Rounded down to the nearest whole number (x100)

The recommended IFO barge disruption contingency operational inventory of 62,300
barrels represents an increase of 32,360 barrels above the approved 29,940 barrels at expected
2013 burn rates, exclusive of heel capacities. The recommended Diesel fuel IPP extended outage
contingency operational inventory of 48,200 barrels represents an increase of 13,270 barrels above
the approved 34,930 barrels at expected 2013 burn rates, exclusive of heel capacities. The
recommended ULSD fuel inventory of 1,100 barrels is consistent with the existing allowable
operational inventory of 1,100 barrels at expected 2013 burn rates, excluding heel capacities.

BLACK & VEATCH | Executive Summary 1-3
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2.0 Fuel & Generation Infrastructure on Hawaii

2.1 HAWAII POWER GENERATION

Power Generation on the island of Hawaii is provided by over 190 MW of HELCO generation
fired by liquid fuels, 4.2 MW of hydroelectric, and over 159 MW of generation provided by
Independent Power Producers (IPPs). These IPP units include Naphtha fired Combined Cycle,
geothermal, wind, solar and hydro units. Further description of the generating units is provided in
Table 2-1.

Table 2-1 Hawaii Generating Unit Characteristics

Unit Duty Cycle Fuel Type Generation | Normal top Load
Technology (Net MW)
Shipman 3 Cycling IFO Steam 7.2
Shipman 4 Cycling IFO Steam 1.2
Puna Baseload IFO Steam 15.7
Puna CT-3 Peaking Diesel CT 20
Hill 5 Baseload IFO Steam 135
Hill 6 Baseload IFO Steam 20.5
Kanoelehua 11 Peaking ULSD ICE 2.0
Kanoelehua 15 Peaking ULSD ICE 2:5
Kanoelehua 16 Peaking ULSD ICE 2:5
Kanoelehua 17 Peaking ULSD ICE 2.5
Kanoelehua CT-1 Peaking Diesel CT 10.4
Waimea 12 Peaking ULSD ICE 2.5
Waimea 13 Peaking ULSD ICE 2.5
Waimea 14 Peaking ULSD ICE 2.5
Keahole 21 Peaking ULSD ICE 2:5
Keahole 22 Peaking ULSD ICE 2:5
Keahole 23 Peaking ULSD ICE 2.5
Keahole CT-2 Peaking Diesel CT 14.1
Keahole CT-4 Baseload / Diesel CT 22
Cycling
Keahole CT-5 Baseload / Diesel CT 22
Cycling

Keahole ST-7 Baseload CoGen / HRSG Steam 14.5
Panaewa 24 Peaking ULSD ICE 1.0
Ouli 25 Peaking ULSD ICE 1.0
Kapua 26 Peaking ULSD ICE 1.0
Punaluu 27 Peaking ULSD ICE 1.0
Puueo Hydro No. 1 Must-Take2 Hydro Run-of-River 25
Puueo Hydro No. 2 Must-Takea Hydro Run-of-River 0.5

BLACK & VEATCH | Fuel & Generation Infrastructure on Hawaii 2-1
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Unit Duty Cycle Fuel Type Generation | Normal top Load
Technology (Net MW)

Waiau Hydro No. 1 Must-Take2 Hydro Run-of-River 0.8

Waiau Hydro No. 2 Must-Take2 Hydro Run-of-River 0.4

HEP Baseload Naphtha Dual Train CC 60

PGV Baseload Geothermal Geothermal 34.6>

Steam

Hawi Wind (HRD) Must-Take2 Wind Wind Turbine 10.6

Wailuku River Must-Take2 Hydro Run-of-River 121

Pakini Nui Wind Must-Take2 Wind Wind Turbine 21

Keahole Solar Must-Takea Solar Concentrated 0.2¢

Solar

Photo-Voltaic Must-Take= Solar PV 184

Notes:

(a) Considered Must Take due to its as-available nature.

(b) PGV’s current rated capacity is 34.6 MW. PGV is expected to attain 38 MW in 2013 after a new
production well is in service.

(c) Keahole Solar Power is a concentrated solar facility with a nameplate collection capacity
equivalent to 500 KW, but currently has 200 KW of generation installed.

(d) Solar PV is distributed generation that is mostly ‘behind the meter’ and not measured or
monitored directly by the system operator. This value is the installed nameplate of all
installations as of Nov. 1, 2012. The impact of solar PV is seen as a decrease in demand to be
served by conventional generation.

2.2  FUEL DELIVERY INFRASTRUCTURE ON HAWAII

HELCO's delivery infrastructure is comprised of a combination of pipelines, barge
deliveries, truck deliveries and tanks for fuel receipt and storage. Simplified drawings of the
current infrastructure (including infrastructure/pipelines owned and operated by others for supply
to HELCO) are shown in Figure 2-1 and Figure 2-2.

BLACK & VEATCH | Fuel & Generation Infrastructure on Hawai 2-2
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Figure 2-1 HELCO Fuel Delivery Infrastructure for Chevron Provided Fuels
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Figure 2-2 HELCO Fuel Delivery Infrastructure for Tesoro Provided Fuels

All HELCO fuel on the island of Hawaii originates at the Tesoro Hawaii oil distribution

terminal or at Chevron’s Oahu oil refinery. The delivery system pipelines are also used for delivery

from the tanker unloading station at the Barbers Point pier to the Chevron and Tesoro Hawaii oil

facilities for those fuels or constituents imported from the facility’s respective U.S. West Coast

refining system. All fuels originating at each of the facilities are transported through Tesoro

operated pipelines jointly used by Chevron and Tesoro to the barge loading terminal at the State
owned and operated multi-use pier at Kalaeloa Harbor where it is loaded onto ocean going

2-4
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petroleum tank barges. All IFO and most of the diesel fuel purchased in bulk from either Chevron
or Tesoro are loaded onto HELCO’s NOA, a double-hull tank barge owned and operated by Kirby
Barge. The NOA is in dedicated service to HELCO and also Maui Electric Co., Ltd, under the
provisions of multi-year service contracts. The loading operation requires approximately one half
of a day. The tank barge is towed to Hilo on the island of Hawaii, a voyage of approximately 1.5
days, and then offloaded at the Hilo discharge terminal through multi-user consortium pipelines. It
should be noted that the NOA barge also supports fuel deliveries to MECO generating units on the
islands of Maui and Molokai, and that the Hilo discharge terminal is located at a State owned and
operated multi-use pier also utilized by other vessels such as oil company barges, dry bulk and
container barges, and cruise ships.

Bulk fuels are piped directly into Chevron’s tank No. 12 (IF0O), and No. 1 and 2 (Diesel)
located inside of Chevron’s Hilo tank farm. IFO is supplied to Hill and Shipman fuel tanks 54, 5B, 6
and 3 directly via pipeline from tank No. 12. Puna steam unit [FO fuel is transported via 140-barrel
capacity fuel trucks from Tank No. 12 to Puna tanks No. 1 and 2. Diesel fuel transported via 200-
barrel capacity fuel trucks at the Chevron loading station and shipped to Kanoelehua storage tank
No. 1, Keahole tanks No. 2, 3, 4 and 7, and Puna tanks No. 1 and 2.

ULSD is purchased by HELCO on an as needed basis directly from Tesoro’s truck rack and
transported via fuel transport truck to Kanoelehua tank No. 2, Waimea tanks No. 1 and 2, and
Keahole tank No. 1. Note that ULSD hauling is scheduled to commence before the end of 2012 as
HELCO positions itself to comply with RICE-NESHAP regulations for its diesel ICE.

Table 2-2 provides a listing of each of the tanks within HELCO’s system including the Safe
Fill Limit and Tank Heel for each tank. As defined by API RP 2350, the Safe Fill Limit is the level up
to which the tank is allowed to receive product delivery after the normal fill level is attained (see
Figure 2-3). The safe fill level is always below the overfill level. The safe fill level is established by
determining the amount of time required to take the appropriate action necessary to completely
shut down or divert product flow before the level of product in the tank reaches the overfill level.

Overfill Limit
Safe Fill Limit
— b m e m e mmmmmm e - o
Usable
Storage
Tank Heel
Unusable

Figure 2-3 Tank Storage Terminology
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The safe fill level is established by facility operators for each specific tank depending on the
type of tank, its internal configuration and condition, and operating practices and policies based on
judgments of hazards and associated risks. The Tank Heel is the absolute minimum the tank can be
drawn down to where significant effort may be required to bring the tank back online if this level is
reached. The Tank Heel includes the unusable volume of the tank which is below the pump suction
line and any additional established volume to cover operational issues.

Unusable fuel contaminated with sediment or water is in this Tank Heel Volume as well.
This unusable volume is part of the overall inventory requirement for HELCO fuel supply. As
shown, in Table 2-2, this portion of the IFO inventory is 9,256 barrels for Hill, 1,372 for Shipman,
and 4,152 for Puna.

Tank heel volumes for diesel fuels are 230 barrels for Kanoelehua, 2,705 for Keahole, and
415 for Puna. Tank heel volumes for ULSD are 175 barrels at Kanoelehua, 524 at Waimea, and 343
at Keahole. HELCO provided tank heel volumes of 465 bbls IFO in Chevron Tank No. 12, and 2,066
total in Chevron tanks No. 1 and 2. The difference between the Safe Fill Limit and the Tank Heel
established the maximum usable storage for the tank. These values are also displayed in Table 2-2.

Table 2-2 HELCO Tank Capacities

Location Tank No. Safe Fill Limit | Tank Heel Usable Storage
Hill No. 5A 4,725 1,008 3,717
(IFo) No.5B 4725 1,008 3,717
No. 6 34,720 7,168 27,552
Test Tank 1,093 72 1,021
Subtotal 45,263 9,256 36,007
?Ihljg;“a“ No. 3 4,802 1,372 3,430
Subtotal 4,802 1,372 3,430
Puna No.1 4,979 1,355 3,624
(IF0) No. 2 10,976 2,634 8,342
Day Tank 260 163 97
Subtotal 16,215 4,152 12,063
Chevron No. 12 22,700 465 22,235
(IF0) Subtotal 22,700 465 22,235
GRAND TOTAL IFO 88,980 15,245 73,735
KANOELEHUA No. 1 2,450 175 2,275
(Diesel) Ignitor Tank (Hill 6) 412 55 357
Subtotal 2,862 230 2,632
KEAHOLE No. 2 5,246 346 4,900
(Diesel) No.3 13,750 550 13,200
No. 4 13,750 550 13,200
No.7 34,879 1,219 33,660
CT 4 Day Tank 305 20 285
CT 5 Day Tank 305 20 285
Subtotal 68,235 2,705 65,530
PUNA No. 1 4,026 189 3,837

2-6
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Location Tank No. Safe Fill Limit | Tank Heel Usable Storage
(Diesel) No. 2 4,026 189 3,837
Day Tank 250.5 1 250
Ignitor Tank (Puna Steam) 95 36 59
Subtotal 8,398 415 7,983
Chevron No. 1 11,409 1,134 10,275
(Diesel) No. 2 7,840 932 6,908
Subtotal 19,249 2,066 17,183
GRAND TOTAL DIESEL 98,744 5,416 93,328
KANOELEHUA No. 2 1,925 175 1,750
(ULSD) Subtotal 1,925 175 1,750
WAIMEA No. 1 1,015 262 753
(ULSD) No. 2 1,015 262 753
Subtotal 2,030 524 1,506
KEAHOLE No. 1 2,744 343 2,401
(ULSD) Subtotal 2,744 343 2,401
GRAND TOTAL ULSD 6,699 1,042 5,657

In general, multiple tanks are required at each plant and at the Chevron tank farm because

of the processes involved in transferring and testing fuel as well as to provide storage in case of

contingencies which prevent delivery of fuel (i.e. pipeline failures, delivery disruptions, etc.).

2.3 ASSUM

PTIONS

The following assumptions were included in performing the HELCO Fuel Inventory Study;

CK & VEATCH

daily level equal to the proportional approved usable volume.

All HELCO owned tank operational inventories were assumed to be at an average

IFO approved usable volume per unit is assumed to be the product of the

HELCO provided 2013 unit daily burn rate and the rate case approved 24

days of on hand IFO inventory.

Diesel and ULSD approved usable volumes are assumed to be the product of
the HELCO provided 2013 unit daily burn rate for each generating unit and

the rate case approved 30 days of on hand diesel or ULSD fuel inventory.

“Proportional” relates to size and quantity of tanks per site. For example,

two equally sized tanks at one site would equally share the approved unit

operating inventory.

All Chevron operated tanks were assumed to be at the HELCO provided minimum

inventory volume.

HELCO provided 2013 burn rates are based on HELCO Test Year 2013 Average Burn
Rate for Fuel Inventory. Test Year estimates are based on output from the
production simulation, HELCO-WP-PMONTH, with a calibration factor of 1.021

applied.

2-7
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BLAC

K & VEA

HELCO production demand and capacity will be consistent with historical trends.
Pipeline disruptions at Hilo Harbor will be similar in length to pipeline disruptions
at Barbers Point.

A catastrophic IFO tank failure in Hill No. 6 will not affect HELCO’s generating
capacity, i.e. other tankage options will be utilized to offset the lost No. 6 tankage.

A catastrophic diesel fuel tank failure in Keahole No. 7 will not affect HELCO’s
generating capacity, i.e. other tankage options will be utilized to offset the lost No. 7
tankage.

A catastrophic ULSD fuel tank failure in Keahole No. 1 will not affect HELCO's
generating capacity, i.e. other tankage options will be utilized to offset the lost No. 1
tankage.

All IPP production will be maintained at the average daily production for the
entirety of 2013.

H | Euel & Generatinon Infract
H | ruel & Generation InTrastru
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3.0 Single Contingency Analysis

In the operation of a generating system, there are many minor problems that occur
frequently and often on a coincidental basis. Given the short duration of these problems and the
fuel reserves provided with storage tanks, these problems typically have only minor effects on fuel
inventory. However, there are several scenarios involving major problems that can have a
significant impact on HELCO's fuel inventory. As these major problems are highly unlikely, it can
normally be assumed that only one such problem occurs at a given time, thus a Single Contingency
Analysis is usually sufficient for determining fuel inventory requirements. In this analysis, major
contingencies that might affect fuel inventories are identified and their impacts analyzed. The
contingency that has the most significant impact on the individual fuel type inventory is used to
establish the proper inventory for each fuel type.

There are two basic categories of problems that affect HELCO'’s fuel inventory - supply
disruptions and IPP-related demand increases. Supply disruptions can be the result of either
sourcing problems to the island or pipeline and delivery issues. IPP related demand increases refer
to issues at non-HELCO generating facilities that alter the demand on HELCO generation and thus
affect fuel requirements. Each of these are discussed in the following sections

3.1 SUPPLY AND DISTRIBUTION DISRUPTIONS

A supply disruption can occur as a result of problems with ship deliveries, refinery
unplanned outages, distribution terminal unplanned outages, or pipeline disruptions. One option is
the transformation of a refinery to a petroleum products terminalling or distribution facility, which
would not necessarily increase the risk of a supply interruption significantly. Tesoro has
committed to just such a strategy and will be converting to a distribution terminal after April 2013;
however, Chevron has decided to continue operating its facility as a refinery. HELCO has
emphasized that the transformation of the Tesoro refinery into a terminal does not change the
supply status quo in any material way. Supply disruptions that have been identified within this
report are:

Facility Outage: Chevron refinery or Tesoro distribution terminal on the island of
Oahu could have a long term "unplanned"” outage that would affect the supply of IFO,
Diesel and ULSD fuels to HELCO, as well as MECO and HECO.

Tanker Shipment Disruption: An "unplanned" shipping problem that affects the
supply of processing feedstock or imported products and constituents to the
facilities on Oahu, and therefore the supply of fuel to HELCO, could occur. All of the
finished product as well as crude oil processed on Oahu are brought in large ocean
tankers.

Pipeline Disruption: In this scenario there is a disruption in the pipeline
connecting the Chevron and Tesoro facilities on Oahu to the barge loading terminal.
This section is considered a major chokepoint as Tesoro and Chevron share portions
of these pipelines for all deliveries (including their own) off the island of Oahu.
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Barge Shipment Disruption: HELCO’s supply of bulk diesel and fuels originate at
the facilities on Oahu and must be shipped via barge to the island of Hawaii. In this
scenario the barge is lost or damaged requiring long term dry dock repairs, affecting
supply of bulk fuel to HELCO.

Fuel Tank Disruption: In this scenario there is a catastrophic problem with a fuel
tank resulting in a total loss of the tank’s operational fuel volume.

Natural Disaster: In this scenario a natural disaster (volcanic eruption, earthquake,
tsunami, tropical storm, etc) results in closure of the fuel shipping routes on the
island of Hawaii.

IPP Extended Outage: In this scenario the largest IPP on the island of Hawaii
experiences an unplanned extended outage, requiring HELCO makeup capacity for
the duration of the event.

31.1 Facility Outage Scenario

HELCO purchases its bulk fuels from Chevron USA Inc. (Chevron) refinery and Tesoro
Hawaii Corp. (Tesoro) distribution terminal located in the Campbell Industrial Park on the island of
Oahu. Consistent with the current HELCO rate case supplier breakdown, Chevron supplies
approximately- of HELCO's IFO, and- of the Diesel fuel. Tesoro supplies approximately
- of HELCO'’s IFO,- of the Diesel fuel, and 100% of ULSD fuel. Chevron refinery also supplies
naphtha and diesel to HEP, the largest liquid fuel fired Independent Power Producer (IPP) on the
island of Hawaii. The Chevron refinery normally operates near its full 55,000 barrels per day
capacity without any contractual obligation for increased demand. Tesoro will be converting to a
distribution terminal, but is expected to maintain fuel storage levels consistent with historical
references. Therefore, an outage at either Chevron or Tesoro facility constitutes a significant
supply risk.

Typical refinery outages that have been experienced on Oahu have involved heat exchanger
issues or vacuum problems. These failures occur as often as once per year and may take a refinery
out for 3 or 4 days. However, refineries can have failures that result in extended outages. For
example, the Chevron refinery in Richmond, CA had an outage lasting from March 1999 through
March 2000 due to a mechanical failure and a fire. In April 2010 an accident occurred at the Tesoro
refinery in Anacortes, Washington with an explosion and fire. This accident did not result in an
extended outage, but reduced the production from the refinery for several weeks. Force majeure
events (whether caused by equipment failure, human error or severe weather) do impact the
availability of contractually supplied fuels. If the Chevron refinery was to experience an extended
outage of this type, for example, HELCO would have to arrange for alternate sources of Chevron
supplied fuels during the outage.

This unscheduled delivery would require time to arrange for the purchase, charter a tanker,
tanker voyage to source, loading, travel to Oahu, and unloading. Based on discussions with HECO
fuels department regarding expected replacement fuel contingencies in December 2012, the
expected time for delivery for an unscheduled fuel shipment, even with expedited efforts, is
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estimated to be about 47 days for a Chevron delivery, and 50 days for a Tesoro delivery. These
estimates include loading, transport and offloading of the Utility’s fuel barge. ULSD inventory is not
expected to be a concern in this scenario. HELCO’s ULSD usage is small, and in the event of a Tesoro
refinery outage, the contract supplier of ULSD to HELCO, Chevron is assumed to be able to provide
makeup ULSD inventory to Tesoro or to HELCO from their Hilo facility.

The split in delivery from the two facilities for IFO is approximately- Chevron and-
Tesoro. Thus, the worst case refinery outage results in loss of approximately- of the IFO
delivery.

The splitin delivery from the two facilities for Diesel fuel is approximately- Chevron
and- Tesoro. Thus, the worst case refinery outage results in a loss of approximately- of the
Diesel fuel delivery.

Based on the HELCO provided average 2013 fuel burn rates, the required fuel inventories to
cover this contingency is:

33,167 barrels of I[FO in 2013.
34,785 barrels of diesel fuel in 2013.

3.1.2 Tanker Shipment Disruption

All petroleum products, crude and refined, are delivered to Hawaii in tanker ships arriving
from various locations. Chevron crude oil supplies routinely arrive from China, Viet Nam, Indonesia
and other Far East sources; and may occasionally source crude oil from more distant locations, such
as Argentina. Tesoro and Chevron each import finished or unfinished products in dedicated service
American flag product tankers sourced from their respective multi-facility U.S. West Coast refining
systems. Shipments are not without risk, and problems can occur. Minor problems with tankers
occur about once per year and may delay delivery by 2 to 4 days and can be covered by storage
provided at the facilities (1 to 2 weeks storage). Engine failures can also occur, about once every 3
to 5 years; however, these do not require dry dock for repair and again only cause delays measured
in days. More extensive failures can occur that would require towing of the tanker back to port
without delivery, or catastrophic failures including loss of cargo. The worst case scenario would
involve a tanker shipment approaching Oahu upon failure. ULSD inventory is not expected to be a
concern in this scenario. ULSD usage is small and in the event of a Tesoro shipment disruption, the
primary supplier of ULSD to HELCO, Chevron is assumed to be able to provide makeup ULSD
inventory.

A loss of an imported Chevron finished product shipment shortly before unloading at the
Barber’s Point pier is estimated to result in a 46 day shipment delay, including time to load,
transport and offload the Utility barge in Hilo. Considering the proportional delivery from the two
facilities for IFO is approximately- Chevron and- Tesoro, the worst case tanker shipment
disruption is expected to result in the loss of approximately- of the IFO delivery.

Aloss of a corresponding Tesoro shipment of finished products shortly before unloading at
the Barbers Point pier is estimated to result in a 50 day shipment delay, including time to load,
transport, and offload the Utility barge in Hilo. Considering the splitin delivery from the two
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facilities for Diesel fuel is approximately- Chevron and- Tesoro, the worst case tanker
shipment disruption is expected to result in the loss of approximately- of the Diesel fuel
delivery.
The amount of inventory needed to protect HELCO in the event this scenario is (same as for
the refinery outage):
33,167 barrels of IFO in 2013.
34,785 barrels of diesel fuel in 2013.

3.1.3 Barge Shipment Disruption

Bulk fuel products supplied to HELCO must be transported from the facilities on Oahu to the
island of Hawaii by ocean going barges. Chevron and Tesoro supplied bulk fuels are transported by
the NOA, a petroleum tank barge in dedicated utility service, operated by Kirby Barge. Deliveries
are scheduled for approximately every two weeks on alternate voyages for which the barge is
otherwise used to deliver fuels to Maui and Molokai for MECO. In addition, the discharge pier in
Hilo is a multi-use facility and is thus also utilized by other vessels such as dry cargo inter-island
barges and cruise ships, for example, which limits accessibility to the terminal. The average
delivery requires two and a half days to load, transport, and offload. Tesoro operates a barge
which transports petroleum products from Oahu to the neighbor islands and which delivers ULSD
to Hilo approximately every two weeks.

In this Barge Shipment Disruption scenario, the NOA sustains structural damage shortly
before arrival in Hilo Harbor, requiring significant hull repair. Major hull plate replacement may
not be a feasible capability at the shipyard facilities available on the Hawaiian Islands. In such an
instance, repairs would need to be completed in a large dry-dock facility located on the U.S. West
Coast. Including the time to prepare an emergency barge, load, transport and offload, the worst
case barge shipment disruption is expected to result in a delivery delay of approximately 50 days.
ULSD inventory is not assumed to be a concern in this scenario as HELCO’s ULSD usage is small. In
the event of a Tesoro shipment disruption, the sole contracted supplier of ULSD to HELCO, Chevron
is assumed to be able to provide makeup ULSD inventory.

All TFO deliveries originate at Chevron and are received via the NOA; therefore, a barge
shipment disruption would affect 100% of the IFO fuel delivery.

All Diesel deliveries are received via the NOA; however, Tesoro does supply diesel to Hawaii
via their own barge and it is assumed Tesoro will be able to supply their proportion of HELCO’s
Diesel consumption at the rate case approved limits. The proportional delivery from the two
facilities for Diesel fuel is approximately- Chevron and- Tesoro. Thus, the worst barge
shipment disruption results in a loss of approximately- of the Diesel fuel delivery.

The amount of inventory needed to protect HELCO in the event of this scenario is:

62,300 barrels of IFO in 2013.
34,872 barrels of diesel fuel in 2013.
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3.1.4 Pipeline Disruption

The fuel pipeline system which supplies HELCO’s generating fleet is comprised of the

following segments:

1. Barbers Point; Chevron pipeline from the Chevron off-shore multi-point tanker mooring
to the Chevron refinery and tank farm.

2. Barbers Point; Tesoro pipeline from the Tesoro off-shore single-point tanker mooring
terminal to the Tesoro distribution terminal and tank farm.

3. Barbers Point; Tesoro pipeline from the Chevron and Tesoro facilities to the barge
loading terminal. Both Tesoro and Chevron utilize this pipeline to transfer their
finished products from incoming product tankers to their refinery tank farms and
petroleum products (whether received as finished product or produced from processed
feedstocks) from such tank farms to an awaiting tankers and barges

4. Hilo; Consortium pipelines from the barge offloading terminal to the Chevron and
Tesoro tank farms.

5. Hilo; HELCO IFO pipeline from Chevron Tank No. 12 to Hill and Shipman storage tanks.

A pipeline disruption will only affect the systems that are downstream of the point of
disruption. For example, a pipeline disruption on item five will only affect the Hill and Shipman IFO
fueled units. For HELCO'’s units fueled by IFO, Diesel or ULSD the worst case scenario is a failure in
Tesoro’s pipeline connecting the Chevron and Tesoro tank farms to the barge loading pier at
Barbers Point as this event will affect the availability of all of HELCO's fuels. For this scenario,
sufficient IFO, diesel and ULSD fuels are provided to the appropriate HELCO units to allow
continuous operation at average capacities for 14 days. This includes pipeline repair time and
barge loading, transport and offloading activities.

Pipeline disruptions on Hawaii were also considered with the primary concern being the
Consortium pipelines connecting the barge offloading terminal to the Chevron and Tesoro tank
farms. A failure in one of these sections would require significant time to locate and repair. The
time to repair was estimated to be similar to the pipeline failure on Oahu.

ULSD usage is small. In the event of a pipeline disruption it is expected that sufficient
supply of ULSD on the island of Hawaii will be available to meet HELCO’s demand for the duration
of the disruption.

Although HELCO purchases IFO and Diesel fuel form both Chevron and Tesoro, in this
scenario all fuel deliveries are affected.

The amount of inventory needed to protect HELCO in the event this scenario is:

17,467 barrels of IFO in 2013.
16,301 barrels of diesel fuel in 2013.

3.1.5 Fuel Tank Disruption

HELCO has 20 fuel tanks (3 at Hill, 1 at Shipman, 4 at Puna, 2 at Kanoelehua, 5 at Keahole, 2
at Waimea, and 3 at Chevron’s Hilo Tank Farm). There is the risk that a problem at a fuel tank, such
as afire or catastrophic failure of a tank structure, could cause the loss of the tank carrying capacity
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and fuel inventory that was stored in the tank. In order to provide a reliable source of electrical
power, HELCO needs to be able to withstand the loss of any single fuel tank.

Table 3-1 Fuel Tank Capacities

L ; Tank Safe Fill Lowgr Allowed Allowed
ocation Fuel . Operational g Barrels at
No. Limit Limit Limit b Risk
Hill IFO No.5A 4,725 1,008 3,082 2,074
Hill IFO No. 5B 4,725 1,008 3,082 2,074
Hill IFO No. 6 34,720 7,168 22,407 15,239
Shipman IFO No. 3 4,802 1,372 1,887 515
Puna IFO No. 1 4,979 1,355 4,488 3,133
Puna IFO No. 2 10,976 2,634 9,542 6,908
Kanoelehua | Diesel No. 1 2,450 175 338 163
Keahole Diesel No. 2 5,246 346 2,881 2,535
Keahole Diesel No.3 13,750 550 7,194 6,644
Keahole Diesel No. 4 13,750 550 7,194 6,644
Keahole Diesel No.7 34,879 1,219 18,074 16,855
Puna Diesel No. 1 4,026 189 1,233 1,044
Puna Diesel No. 2 4,026 189 1,233 1,044
Kanoelehua | ULSD No. 2 1,925 175 380 205
Waimea ULSD No. 1 1,015 262 346 84
Waimea ULSD No. 2 1,015 262 346 84
Keahole ULSD No. 1 2,744 343 1,213 870
Chevron IFO No. 12 22,700 465 N/A 22,235
Chevron Diesel No. 1 11,409 1,134 N/A 10,275
Chevron Diesel No. 2 7840 932 N/A 6,908
Notes:
(a) Lower operation limit assumed to be equal to tank heel for HELCO tanks and minimum
contractual level for Chevron units.
(b) Level reflects number of days of storage volume allowed by rate case.

The volumes shown in Table 3-1 above assume that each generating plant storage facility
contains fuel equivalent to the rate-case allowed number-of-days worth of fuel at the burn rates
defined in the HELCO Test Year 2013 Average Burn Rate for Fuel Inventory. Based on the current
rate case, 24 days of IFO and 30 days of Diesel and ULSD storage are allowed per generating plant,
exclusive of heel volumes. Chevron tank safe fill and operational limits were assumed to be the
average of the HELCO supplied maximum and heel tank capacities respectively. Chevron tank heel
volumes are unknown; HELCO provided minimum tank levels were used. Using the single failure
concept, the most IFO that HELCO should be prepared to lose is 21,123 usable barrels in the event
of a catastrophic failure in Chevron’s tank No. 12 (assumes Tank No. 12 is at 95% usable capacity).

Diesel fueled generation accounts for 44 percent of HELCO’s average daily capacity.
Keahole No. 7 is the largest storage tank within HELCO’s diesel fleet. Assuming No. 7 tank
proportionally contains 30 days of usable fuel capacity HELCO should be prepared to withstand a
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loss of 16,855 usable barrels of diesel fuel (assumes Tank No. 7 has just completed filling
operation).

Keahole’s ULSD tank No. 1 is the largest storage facility for ULSD in HELCO’s fleet, and
Keahole’s only ULSD tank. Considering Keahole is responsible for almost 57 percent of HELCO’s
ULSD generating capacity, HELCO should be prepared to carry sufficient ULSD inventory to cover
the loss of tank No. 1 and all of its 870 barrels of usable inventory (assumes Tank No. 1 has just
completed filling operation).

IPP support was considered as a lost generation makeup source. Although IPP supplied
generation may have the capacity to account for the lost generation, the availability of the
individual IPPs at the time of failure is unknown. Therefore it is assumed the IPPs will maintain
their average daily capacity and not affect HELCO fuel supplies.

The amount of inventory needed to protect HELCO in the event this scenario is:

21,123 barrels of IFO in 2013 (Chevron Tank No. 12).
16,855 barrels of diesel fuel in 2013 (Keahole Tank No. 7).
870 barrels of ULSD fuel in 2013 (Keahole Tank No. 1).

3.1.6 IPP Related Demand Increases

IPP-related demand increases could also have significant impact on HELCO inventory. As
these IPP units provide a significant proportion of HELCO's total generation, extended outages or
deratings at any one of the IPP units would increase the demands on HELCO generating plants to
replace this base load generation. HELCO buys extra fuel to cover IPP planned outages; however, in
the event of an extended unplanned outage, HELCO will need substantial additional inventory to
cover the increased generation that will need to be produced by the HELCO units. HELCO’s Keahole
CT-4, CT-5 and ST-7 have been calculated to be the most efficient units capable of covering the
additional generation needs and have therefore been assumed for additional dispatch in these
scenarios. IPP-related demand increases and the calculated additional required fuel coverage
identified within this report are listed below in Table 3-2. Major outages are assumed to be 49 days
based on industry availability statistics.
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Table 3-2 IPP Major Outage Additional Fuel Coverage

Average l?ally Calculated Daily Major Outage Fuel
IPP Production Fuel Coverage= Coverage? (bbls)
(MWh) (bbls) g
Puna Geothermal Venture 667 985 48,200
Hamakua Energy Partners 619 914 44,700
Pakini Nui Wind 317 468 22,900
Wailuku Wind 73 108 5,200
Hawi Renewable Development 114 168 8,200
Keahole Solar Power 0 0 b
Other Hydro 3 5 245
Notes:
(a) Based on Keahole diesel daily average burn rate of 1.48 bbls/MW, including steam turbine generation.
(b) Based on a major outage duration of 49 days. Barrels rounded down to the nearest whole number
(x100)

The amount of inventory needed to protect HELCO in the event of this scenario is 48,200
barrels of Diesel fuel in 2013

3.1.7 Natural Disaster

The island of Hawaii is a volcanic island located in the middle of the Pacific Ocean, and is
subject to the constant threat of volcanic activity, earthquakes, tropical storms, and tsunamis. The
largest threats are earthquakes and tropical storms, both of which can damage roadways and
bridges, and cause road closing landslides. This potential was demonstrated during the earthquake
of 2006, which caused bridge collapses and or road closures on all of the fuel supply routes
supplying Keahole power station!, HELCO'’s largest diesel fueled generating station. Fortunately,
such incidents are expected and planned for, and routes are quickly re-opened resulting in minimal
fuel supply disruption.

3.1.8 Summary

Listed below in Table 3-3 is a summary of magnitudes of inventory for each of the scenarios
identified in this analysis:

! power Engineers, Investigation of 2006 Hawaii Island Power Outage PUC Docket Number 2006-0431, prepared for
Hawaii Electric Light Company, March 28,2007, Figure 3, pp 30.
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Table 3-3 Summary of Operational Inventory Requirements by Scenario

Scenario Deseripdion IFO Diesel ULSD Goetion
Number (bbls) (bbls) (bbls)

1 Facility Outage 33,167 34,785 0 3.1.1
2 Tanker Shipment Disruption 33,167 34,785 0 3.1.2
3 Pipeline Disruption 17,467 16,301 0 3.14
4 Tank Failure 21,123 16,855 870 3.1.5
5 Barge Disruption 62,3007 34,872 0 3.1..3
6 IPP Related Demand Increases 0 48,2002 0 3.1.6

Notes:

(a) Rounded down to the nearest whole number (x100)

Based on the preceding discussions, the largest contingency that HELCO needs to be
prepared to address in regards to IFO is a Barge Disruption, requiring 62,300 barrels of IFO. 48,200
barrels of diesel will be required by HELCO to mitigate disruptions resulting from IPP Related
Demand Increases (unplanned extended outages lasting an average of 49 days), and 1,100 barrels
of ULSD to maintain the existing storage volumes. All volumes listed in Table 3-3 are Operational
Volumes exclusive of tank heel volumes. Each fuel type was evaluated independently.

In the scenario of a Barge Disruption, the magnitude of risk is predicated upon the length of
time that is necessary to arrange for an emergency barge from the U.S. West Coast. This is
estimated to require 50 days including procurement of the emergency barge, and loading, transport
and offloading of the barge fuel cargo into Hilo. This substitute vessel is not easily scheduled and is
expected to take 47.5 days for delivery, and additional 2.5 days for loading, transport, and
offloading of the barge.

In the scenario of an IPP Related Demand Increase, the magnitude of risk is predicated upon
the additional HELCO capacity required to cover the lost contribution from the largest estimated
2013 IPP producer, Puna Geothermal Venture based on historical annual average production, in the
event of an unplanned extended outage. This report assumes HELCO'’s Keahole CT-4, CT-5 and ST-7
would be able to provide makeup Diesel fueled capacity for the period of 49 days, the average
length of an unplanned outage based on available industry statistics.

Regarding ULSD; having reviewed the potential single case contingencies with HELCO and
HECO, Black & Veatch determined contingency evidence did not exist to justify the current ULSD
permitted storage. However, considering ULSD demand is expected to increase with ever
increasing environmental awareness, Black & Veatch suggests HELCO retain the 30 day allowable
ULSD storage for the foreseeable future.

Together, these scenarios represent the largest contingencies that HELCO needs to survive
in order to provide a reliable and uninterrupted supply of electrical service to its customers.

Estimated inventory requirements to cover the identified single contingency events for the
individual fuels as well as for the total operational and overall fuel inventories are shown in Table
3-4, and Table 3-6.
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The selection of the contingency that should be used to determine the appropriate
inventory level for each fuel type needs to be weighed against HELCO’s obligation to provide its
customers reasonably priced and reliable electrical service. In this study, HELCO is using the
largest single contingency that could reasonably occur as it affects each fuel type to determine the
appropriate inventory level. There is a carrying cost associated with this amount of inventory that
would be carried by HELCO; however, like any insurance policy the price paid in annual premiums
is very small compared to the enormous price paid when tragedy occurs without an insurance

policy.

Table 3-4 Recommended Industrial Fuel Oil Inventory Levels for 2013

: ; Chevron

Parameter Hill Puna Shipman —— Total
Minimum Volumes for
Fuel Tanks (heel) 9,256 4,152 1,372 465 15,245
Operational Volume per
Station in Case of Barge 40,4000 20,9000 1,000v 0 62,3000
Disruption=
Total Minimum Volume 49,656 25,052 2,372 465 77,545
per Station
Notes:
(a) Based on HELCO Test Year 2013 Average Burn Rate for Fuel Inventory for each generating unit.
(b) Rounded down to the nearest whole number (x100)
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Table 3-5 Recommended Diesel Fuel Inventory Levels for 2013

Parameter Puna CT-3 | Kanoelehua Keahole Ghevron Total
Tank Farm

Minimum Volumes for
Fuel Tanks (heel) 415 230 2,705 2,066 5,416
Additional Operational
Volume per Station in 0 0 48,2000 0 48,2000
Case of IPP Extended
Outage2
Total Minimum Volume 415 230 50,905 2,066 53,616
per Station

Notes:

(a) Based on HELCO Test Year 2013 Average Burn Rate for Fuel Inventory for each generating unit.
(b) Rounded down to the nearest whole number (x100)

Table 3-6 Recommended Ultra Low Sulfur Diesel Inventory Levels for 2013

Parameter Waimea Kanoelehua Keahole Sheviun Total
Tank Farm

Minimum Volumes for
Fuel Tanks (heel) 524 175 343 0 1,042
ey 2000 1000 800b 0 1,1000
Volume per Stationa
Total Ml.mmum Volume 794 275 1143 0 2142
per Station

Notes:

(a) Based on HELCO Test Year 2013 Average Burn Rate for Fuel Inventory for each generating unit.
(b) Rounded down to the nearest whole number (x100)

The analysis of fuel inventories focused on fossil fuels rather than biodiesel and renewable

energy sources. Current renewable energy generation was included in this analysis; however,

biodiesel and renewable energy generation is expected to increase past 2013, which will affect

fossil fuel inventories.
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4.0 Analysis and Conclusions

The results presented in this report include targeted inventory levels to address unusable
fuel levels in tanks, various risks that impact supply and demand, and operating considerations.
Results and conclusions from the investigation are summarized below.

4.1.1 Single Contingency Analysis Summary

Based on the single contingency analysis, the recommended average operational volumes
are:

62,300 barrels of IFO in 2013 at HELCO Test Year 2013 Average Burn Rate for Fuel
Delivery.

48,200 barrels of diesel in 2013 at HELCO Test Year 2013 Average Burn Rate for
Fuel Delivery.

1,100 barrels of ULSD in 2013 at HELCO Test Year 2013 Average Burn Rate for Fuel
Delivery.

The recommended IFO operational inventory of 62,300 barrels represents an increase of
32,360 barrels above the previously approved operational inventory of 29,940 (24 days at HELCO
Test Year 2013 Average Burn Rate).

The recommended diesel oil inventory of 48,200 barrels represents an increase of 13,270
barrels above the previously approved inventory of 34,930 barrels (30 days at HELCO Test Year
2013 Average Burn Rate).

The recommended ULSD oil inventory of 1,100 barrels represents maintaining the current
rate case allowable storage limit (30 days at HELCO Test Year 2013 Average Burn Rate).

BLACK & VEATCH | Analysis and Conclusions 4-1
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TEST YEAR 2016 FUEL RELATED EXPENSES
Total Dollars ($000)
Direct Testimony
HEP Utility-Owned

Line ($000)
1 Propane Expenses 12.8
2 Fuel Additives Expenses 133.3
3 Petrospect Expenses 86.5
4 Ocean Cargo Insurance Expense 8.1
5 Total 240.7
Reference:

Line 1: HELCO-WP-504, page 1
Line 2: HELCO-WP-504, page 2
Line 3: HELCO-WP-504, page 2
Line 4: HELCO-WP-510, page 1

NOTE: TOTALS MAY NOT ADD EXACTLY DUE TO ROUNDING
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DERIVATION OF FUEL INVENTORY

TEST YEAR 2016
Direct Testimony
HEP Utility-Owned

Industrial Fuel Oil Inventory

Hill
Puna

TOTAL INDUSTRIAL FUEL OIL INVENTORY

Diesel Fuel Inventory

Puna

Kanoelehua

Keahole
TOTAL CENTRAL STATION DIESEL FUEL INVENTORY
ULSD Fuel Inventory

‘Waimea
Kanoelehua
Keahole
TOTAL CENTRAL STATION ULSD FUEL INVENTORY

Distributed Generators

Naphtha Fuel Inventory

HEP
TOTAL NAPHTHA INVENTORY

TOTAL HELCO

Reference:

Line 1: HELCO-508, page 2
Line 2: HELCO-508, page 3
Line 4: HELCO-508, page 4
Line 5: HELCO-508, page 5
Line 6: HELCO-508, page 6
Line 8: HELCO-508, page 7
Line 9: HELCO-508, page 8
Line 10: HELCO-508, page 9
Line 12: HELCO-508, page 10

NOTE: TOTALS MAY NOT ADD EXACTLY DUE TO ROUNDING

HELCO-508

DOCKET NO. 2015-0170

PAGE 10OF 11
(A) (B)
Fuel Fuel
Inventory Inventory
(BBLs) ()
62,622 $ 1,821,060
5,250 $ 158,949
67,872 $ 1,980,009
4,289 $ 231,929
377 $ 20,338
64,935 $ 3,624,069
69,601 $ 3,876,336
264 $ 14,312
235 $ 12,414
422 $ 23,079
921 $ 49,805
19 $ 1,589
32,460 $ 2,002,757
32,460 $ 2,002,757
170,872 $ 7,910,496
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DERIVATION OF HILL INDUSTRIAL FUEL OIL INVENTORY
TEST YEAR 2016
Direct Testimony
HEP Utility-Owned
Test Year

Line 2016

1 Forecast Industrial Fuel Oil Consumption 545,755 BBLs

2 Burn Rate (Line 1/ 366) 1,491 BBL /Day

3 42 Day Inventory (Line 2 x 42 Days) 62,622 BBLs

4 Fuel Price $ 29.0802 /BBL

5 Industrial Fuel Oil Inventory (Line 6 x Line 7) $ 1,821,060

Reference:

Line 1: HELCO-WP-511, page 1

Line 3: Days of inventory determined using actual 2012 - 2015 historical data based on current tank
limitations. Hawai‘i Electric Light lost the use of off-site tankage at Chevron USA and is unable to
carry proposed B&V amount.

Line 4: HELCO-502, page 1

NOTE: TOTALS MAY NOT ADD EXACTLY DUE TO ROUNDING
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DERIVATION OF PUNA INDUSTRIAL FUEL OIL INVENTORY

TEST YEAR 2016
Direct Testimony
HEP Utility-Owned

Line
1 Forecast Industrial Fuel Oil Consumption
2 Burn Rate (LLine 1 / 366)

3 42 Day Inventory (Line 2 x 42 Days)

4 Fuel Price
5 Industrial Fuel Oil Inventory (Line 5 x Line 6)
Reference:

Line 1: HELCO-WP-511, page 1

Test Year
2016

45,841

125

5,250

$ 30.2759

5 __ 158940

PAGE 3 OF 11

BBLs
BBL / Day
BBLs

/BBL

Line 3: Days of inventory determined using actual 2012 - 2015 historical data based on current tank
limitations. Hawai‘1 Electric Light lost the use of off-site tankage at Chevron USA and is unable to

carry proposed B&V amount.
Line 4: HELCO-502, page 1

NOTE: TOTALS MAY NOT ADD EXACTLY DUE TO ROUNDING



Line

10

Hawai‘i Electric Light Company, Inc.

HELCO-508

DOCKET NO. 2015-0170

DERIVATION OF PUNA DIESEL FUEL INVENTORY

TEST YEAR 2016
Direct Testimony
HEP Utility-Owned

Test Year Ignitor Diesel Fuel Consumption

Burn Rate (LLine 1 / 366)

Forecast Diesel Fuel Consumption

Burn Rate (Line 3 / 366)

Total Puna Diesel Burn Rate (Line 2 + Line 4)

49 Day Inventory (Line 5 x 49 Days)

+ Dead Storage

Total Diesel Fuel BBL Inventory (Line 6 + Line 7)

Fuel Price

Diesel Fuel Inventory (Line 8 x Line 9)

Reference:

Line 1: HELCO-WP-508, page 1
Line 3: HELCO-WP-511, page 1
Line 7. HELCO-WP-506, page 2
Line 9: HELCO-502, page 1

NOTE: TOTALS MAY NOT ADD EXACTLY DUE TO ROUNDING

Test Year
2016

388

28,590

78

79

3,874

415

4,289

$ 54.0761

s__ 23192

PAGE 4 OF 11

BBLs
BBL / Day
BBLs
BBL / Day
BBL / Day
BBLs
BBLs
BBLs

/BBL



Line

10

Hawai‘i Electric Light Company, Inc.

HELCO-508

DOCKET NO. 2015-0170

DERIVATION OF KANOELEHUA DIESEL FUEL INVENTORY

TEST YEAR 2016
Direct Testimony
HEP Utility-Owned

Test Year Ignitor Diesel Fuel Consumption

Burn Rate (LLine 1 / 366)

Forecast Diesel Fuel Consumption

Burn Rate (Line 3 / 366)

Total Kanoelehua Diesel Burn Rate (Line 2 + Line 4)
49 Day Inventory (Line 5 x 49 Days)

+ Dead Storage

Total Diesel Fuel BBL Inventory (Line 6 + Line 7)
Fuel Price

Diesel Fuel Inventory (Line 8 x Line 9)

Reference:

Line 1: HELCO-WP-508, page 1
Line 3: HELCO-WP-511, page 1
Line 7. HELCO-WP-506, page 2
Line 9: HELCO-502, page 1

NOTE: TOTALS MAY NOT ADD EXACTLY DUE TO ROUNDING

$

$

Test Year
2016

318

884

147

230

377

53.9459

20,338

PAGE 5 OF 11

BBLs
BBL / Day
BBLs
BBL / Day
BBL / Day
BBLs
BBLs
BBLs

/BBL



Line

Hawai‘i Electric Light Company, Inc.

HELCO-508

DOCKET NO. 2015-0170

DERIVATION OF KEAHOLE DIESEL FUEL INVENTORY

TEST YEAR 2016
Direct Testimony
HEP Utility-Owned

Forecast Diesel Fuel Consumption

Burn Rate (LLine 1 / 366)

49 Day Inventory (Line 2 x 49 Days)

+ Dead Storage

Total Diesel Fuel BBL Inventory (Line 2 + Line 3)

Fuel Price

Diesel Fuel Inventory (Line 4 X Line 5)

Reference:

Line 1: HELCO-WP-511, page 1
Line 4: HELCO-WP-506, page 2
Line 6: HELCO-502, page 1

NOTE: TOTALS MAY NOT ADD EXACTLY DUE TO ROUNDING

Test Year
2016

464,684

1,270

62,230

2,705

64,935

$ 55.8107

5 __3.64.060

PAGE 6 OF 11

BBLs
BBL / Day
BBLs
BBLs
BBLs

/BBL



Line

Forecast ULSD

Hawai‘i Electric Light Company, Inc.

HELCO-508

DOCKET NO. 2015-0170

DERIVATION OF WAIMEA ULSD FUEL INVENTORY

TEST YEAR 2016
Direct Testimony
HEP Utility-Owned

Fuel Consumption

Burn Rate (LLine 1 / 366)

30 Day Inventory (Line 2 x 30 Days)

+ Dead Storage

Total ULSD Fuel BBL Inventory (Line 2 + Line 3)

Fuel Price

ULSD Fuel Inventory (Line 4 x Line 5)

Reference:

Line 1: HELCO-WP-511, page 1
Line 4: HELCO-WP-506, page 3
Line 6: HELCO-502, page 1

NOTE: TOTALS MAY NOT ADD EXACTLY DUE TO ROUNDING

Test Year
2016

1,030

90

174

264

$ 54.2138

$ 14,312

PAGE 70F 11

BBLs
BBL / Day
BBLs
BBLs
BBLs

/BBL



Line

Hawai‘i Electric Light Company, Inc.

HELCO-508

DOCKET NO. 2015-0170

DERIVATION OF KANOELEHUA ULSD FUEL INVENTORY

TEST YEAR 2016
Direct Testimony
HEP Utility-Owned

Forecast ULSD Fuel Consumption

Burn Rate (LLine 1 / 366)

30 Day Inventory (Line 2 x 30 Days)

+ Dead Storage

Total ULSD Fuel BBL Inventory (Line 2 + Line 3)

Fuel Price

ULSD Fuel Inventory (Line 4 x Line 5)

Reference:

Line 1: HELCO-WP-511, page 1
Line 4: HELCO-WP-506, page 3
Line 6: HELCO-502, page 1

NOTE: TOTALS MAY NOT ADD EXACTLY DUE TO ROUNDING

Test Year
2016

734

60

175

235

$ 52.8236

$ 12,414

PAGE 8 OF 11

BBLs
BBL / Day
BBLs
BBLs
BBLs

/BBL



Line

Hawai‘i Electric Light Company, Inc.

HELCO-508

DOCKET NO. 2015-0170

DERIVATION OF KEAHOLE ULSD FUEL INVENTORY

TEST YEAR 2016
Direct Testimony
HEP Utility-Owned

Forecast ULSD Fuel Consumption

Burn Rate (LLine 1 / 366)

30 Day Inventory (Line 2 x 30 Days)

+ Dead Storage

Total ULSD Fuel BBL Inventory (Line 2 + Line 3)

Fuel Price

ULSD Fuel Inventory (Line 4 x Line 5)

Reference:

Line 1: HELCO-WP-511, page 1
Line 4: HELCO-WP-506, page 3
Line 6: HELCO-502, page 1

NOTE: TOTALS MAY NOT ADD EXACTLY DUE TO ROUNDING

Test Year
2016

959

79

343

422

$ 54.6884

s___ 23079

PAGE9OF 11

BBLs
BBL / Day
BBLs
BBLs
BBLs

/BBL



HELCO-508
DOCKET NO. 2015-0170
PAGE 10 OF 11

Hawai‘i Electric Light Company, Inc.

DERIVATION OF DISTRIBUTED GENERATORS ULSD FUEL INVENTORY
TEST YEAR 2016
Direct Testimony
HEP Utility-Owned

Test Year
Line 2016

1 Forecast ULSD Fuel Consumption 229 BBLs

2 Burn Rate (LLine 1 / 366) 1  BBL/Day
3 30 Day Inventory (Line 2 x 30 Days) 19 BBLs

4 + Dead Storage 0 BBLs

5 Total ULSD Fuel BBL Inventory (Line 4 + Line 5) 19 BBLs

6 Fuel Price $ 84.6550 /BBL

7 ULSD Fuel Inventory (Line 6 x Line 7) $ 1,589

Reference:
Line 1: HELCO-WP-511, page 1
Line 6: HELCO-502, page 1

NOTE: TOTALS MAY NOT ADD EXACTLY DUE TO ROUNDING



Line

Hawai‘i Electric Light Company, Inc.

HELCO-508

DOCKET NO. 2015-0170
PAGE 11 OF 11

DERIVATION OF HEP NAPHTHA FUEL INVENTORY

TEST YEAR 2016
Direct Testimony
HEP Utility-Owned

Forecast Naphtha Fuel Consumption

Burn Rate (LLine 1 / 366)

49 Day Inventory (Line 2 x 49 Days)

+ Dead Storage

Total Naphtha Fuel BBL Inventory (Line 2 + Line 3)

Fuel Price

Naphtha Fuel Inventory (Line 4 X Line 5)

Reference:

Line 1: HELCO-WP-511, page 1
Line 4: HELCO-WP-512, page 1
Line 6: HELCO-WP-502, page 5

NOTE: TOTALS MAY NOT ADD EXACTLY DUE TO ROUNDING

Test Year
2016

208,656

570

27,930

4,530

32,460

$ 61.6997

5 __2.002.757

BBLs
BBL / Day
BBLs
BBLs
BBLs

/BBL



