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|0:00 a.m. to noon

Hawai‘i Energy Offices with Teams Web conference option

SUMMER 2025 TWG MEETING



REMINDERS

= Remote participants, please mute your lines when you aren’t speaking — we’d like to keep the lines open so you
can easily join the conversation

®  You may also use the “raise hand” or chat functions
= Please identify yourself and your organization when speaking
= We encourage participants to ask questions and contribute their constructive comments

= Your silence during a discussion implies that you agree
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COMMISSION WELCOME




AGENDA & INTRODUCTIONS




= ]0:05 Agenda & Introductions
= |0:10 EEPS Legislation
= ]0:20 Federally-funded Programs Update

AGEN DA = ]0:55 Option for time/locational valuation of avoided
costs and GHGs

= |[:55 Wrap up
= 2:00 Adjourn
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INTRODUCTIONS BY ORGANIZATION



EEPS LEGISLATION UPDATE




= EEPS Extension Bil: HB1051 (HDI| SDI CD]) passed final
reading in both Senate & House on April 30

I = Bill signing in June
= Modifies HRS 269-96
= 6,000 GWh of energy savings by 2045

® PUC to establish interim goals for 2035 and 2040

’,’ S \ o/ ‘ / /\7# | \\ .
| e W M“w \

SUMMER 2025 TWG MEETING



NEXT STEPS:

= |nitiate annual statewide energy savings tracking
= Launch Market Potential Study

= Affirm 2045 goal and establish interim targets
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HSEO Updates:
HOMES/HEAR, BPS, and Codes

EEPS WORKING GROUP
JUNE 10, 2025
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Hawai‘i Home Rebates Program

Jayla Thomas, Energy Efficiency Rebates Specialist

Javla.m.thomas@hawaii.gov



mailto:Jayla.m.thomas@hawaii.gov

Hawai‘i Home Rebates Program

HOME ELECTRIFICATION AND APPLIANCE REBATE PROGRAM (HEAR)

APPROX. $34 MILLION

Projected to launch in September 2025
Entirely income qualified

May cover up to 100% of total qualified
project cost for households with a total annual

income less than 80% Average Median Income
(AMI)

Electric Heat Pump Water Heater
(HPWH)

Electric Heat Pump for Space
Cooling/Heating

Electric Stove, Cooktop, Range,
Oven

Electric Load Service Center

Insulation, Air Sealing, and
Ventilation

Electric Wiring

Maximum Rebate

$1,750* for ENERGY STAR Connected
Products

51,000 for other ENERGY STAR
certified HPWH

$8,000* for ENERGY STAR Most
Efficient

$4,000 for ENERGY STAR certified
with SEER 2 rating over 22

$840 for ENERGY STAR recognized
induction ranges and cooktops

$4,000*

$1,600*

$2,500*

50% of qualified project cost up
to a maximum of $14,000

Qualified Project Proposed Limit for AMI 81-50 Proposed Limit for AMI 80 or lower

100% of qualified project cost up to
the statutory maximum for ENERGY
STAR Connected Products

90% of qualified project cost for
other ENERGY STAR certified HPWH

100% of qualified project cost to the
statutory maximum for ENERGY STAR
Most Efficient

50% of qualified project cost for
ENERGY STAR certified SEER2 rating
over 22

100% of qualified project cost to
the statutory maximum for
ENERGY STAR certified induction
ranges and cooktops

100% of qualified project cost up
to the statutory maximum

100% of qualified project cost up
to the statutory maximum

100% of qualified project cost up
to the statutory maximum

100% of qualified project cost up
to the statutory maximum

* = statutory limit
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Hawai‘i Home Rebates Program

HOME EFFICIENCY REBATE PROGRAM (HOMES)
APPROX $34 MILLION

CONDITIONALLY AWARED — AWAITING DECISION FROM DOE

Home assessments and retrofits

Existing single-family and multifamily buildings are eligible
Retrofits to achieve significant energy savings

Rebates available to individuals/aggregators that perform upgrades

Awaiting updated program guidance and requirements
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Training for Residential Energy Contractors

HSEO is developing new training programs for Home Energy Rebates workforce through the “Training for
Residential Energy Contractors” grant (TREC)

o Competitive and Formula funds approx. $1.5 million

HSEO will identify “qualified contractors” approved to install the rebate-eligible technologies

o May include performance industry credentials, training requirements, business insurance and licensure, skills
standards, and labor standards

Expected launch in Fall 2025
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As of Today

Leveraging partnerships with local programs

®
o Blueprint requirements in June 2025
o Program launch September 2025

®

Awaiting updated program requirements for the HOMES application

Application and

Formula Award RFP for

Implementer

-HEAR — fully (both programs)

202
SRR 202 Selected IEM Developing

HOMES — Implementer: Blueprints

conditionally
awarded in 2025
TREC- Fully
Awarded 2025

[EM
International
Inc.

Begin training
for residential
energy
contractors September 2025
through TREC Program Launch
(ongoing for
program
duration)

Program
Reporting to
DOE until August

2030 (or until
funding is
depleted)
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Questions?

Jayla Thomas
Energy Efficiency Rebates Specialist
Hawai‘i State Energy Office

Jayla.m.thomas@hawaii.gov

(808) 570-4885
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Hawai‘i BPS & CODES Programs

Ron Chatterjee, Energy Efficiency Specialist

rounak.chatterjee@hawaii.gov
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UPDATES: Building Performance Standards

SCEP

STATE & COMMUNITY EMERGY PROKGRAME

U.S. Department of Energy (DOE)

! Hawai‘i was ~ Conditional Award
Office of State and Community Energy Programs (SCEP)

awarded $18.1M  ~9vearprogram

Inflation Reduction Act of 2022 (IRA)
Assistance for the Adoption of the Latest and Zero Building

W ON HOLD — WAITING ON USDOE Energy Codes

Funding Opportunity Announcement (FOA) Number: DE-FOA-0003056
FOAType: Initial
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UPDATES: Building Energy Codes

U.S DEPARTMENT OF

EN ERGY Estimated Improvement in Residential & Commercial Energy Codes

- State Building Code updates remain PAUSED (1575 - 2022)

1e0 IECE 2004 Laa
MEC 1860 BMEC 1283 -

ASHRAE 90-1975 4 2.0 T 0,50 MG 2663
L A3

- Secured $7.3M (CONDITIONAL — ON HOLD BY O A R S S

L

110

110 KEC 1993 ECC 20035

= - - | - '- ! e o

USDOE) from USDOE to advance energy codes g 90 asweassoasrs : =g

IE.I: oo 1809 . e II: -I ?Il:lin = ':EJ—;

- HSEO is working with counties to explore future = ¢ . T 012008 a1 700 ——— " e B
energy code adoption e s

- Technical Assistance Program for counties : vl

- Recruiting Energy Code Technical Assistance 20 o 20
Group (TAG) to assist with county adoption :
- Code trainings are also pla nned 1970 1975 1930 198% 1550 199% 2000 2005 2010 2015 2020 202% 2030

Year
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UPDATES: Building Energy Codes (contd.)

Nnew builldings
nb||n8t|tute J

$2.8M to develop Grid-Interactive Codes for

Climate Zone 1A (Hawai‘i, PR, CNMI) G RI D 0 PTI MAL®
Pilot projects being planned in Honolulu County — B U | |_ B-LN G S I N l T l AT '
focused on residential buildings g

Prospective Team includes: NBI, UH, Hawai‘i
Energy, HSEO, CCSR, Shifted Energy

LEED BD+C: New Construction . v4.1 - LEED v4.1

& GridOptimal Building ACP
Pilot credits
EApc152 | Possible 3 Points
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Questions?

Ron Chatterjee

Energy Efficiency Specialist
Hawai‘i State Energy Office
rounak.chatterjee@hawaii.gov

(808) 470-9522
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EEM-PROPOSED OPTION FOR
AVOIDED COST & GHG
VALUATION




History of Avoided Cost

PY18 & earlier

e Leidos developed TRM

and underlying
avoided costs using
based on the PY2015
PBFA Contract Renewal
Guidelines to use an
initial

S0.161/kWh avoided
cost figure for 2015
and escalate it at 3%
per year

-

e In April 2019, the EEM

developed current
approach as an interim
until more robust 8760
avoided costs could be
developed through the
IGP

e Two components:

e Avoided capacity by
county based on
HECO filings

e Avoided energy
based on HECO
Schedule Q

Proposal

e The IGP did not

produce 8760 avoided
costs suitable for EE
use

The EEM team
conducted this review
to determine the best
approach absent IGP-
produced values

J
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Current state of avoid cost estimates

Table 1. Annualized Avoided Capacity Costs

* Does not capture changes benefits to the grid by
time of day or by season
* Energy: a single annual value multiplied by kWh
e Capacity: asingle annual value for each county

* Only includes avoided energy and capacity costs —
not avoided GHG emissions

* Does not accurately quantify benefit of energy
efficiency measures with a strong time dependent
component (e.g., air conditioning, water heating,
cooking)

County PY Value* Unit
PY25 299 S/kW-yr 20255
Honolulu
(Oahu) PY26 306 S/kW-yr 20265
PY27 313 S/kW-yr 20275
PY25 0 S/kW-yr 20255
Maui PY26 0 S/kW-yr 20265
PY27 0 S/kW-yr 20275
PY25 139 S/kW-yr 20255
Hawaii PY26 142 S/kW-yr 20265
PY27 145 S/kW-yr 20275
Table 2. Average Annual Avoided Energy Costs
County PY Value* Unit
PY25 | 0.209 S/kWh-yr 20255
Honolulu
(Oahu) PY26 | 0.215 S/kWh-yr 20265
PY27 | 0.221 S/kWh-yr 20275
PY25 | 0.210 S/kWh-yr 20255
Maui PY26 | 0.216 S/kWh-yr 20265
PY27 | 0.222 S/kWh-yr 20275
PY25 | 0.212 S/kWh-yr 20255
Hawaii PY26 | 0.218 S/kWh-yr 20265
PY27 | 0.225 S/kWh-yr 20275
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Current state of GHG accounting ’

GHG Calculator

 Single annual value multiplied by kWh — from

annual emissions and generation data submitted =~ " FeEERE ey S, nes K/
by utilities to EPA
Table 10. Equivalent CO;, Emissions:
* Does not capture changes in emissions intensity Fauivaient €0x Ibs MT
by time of day or by season or by island COse 146,360,000 66,388
* Does not incentivize the optimum EE measures Table 11, Avoided Erissions by Type of fas:________
for long-term carbon reductions Gas Ibs vT
. . . CO, 145,320,000 65,916
* Largest GHG lifetime savings would be from measures [, 15100 -
reducing peak usage (5-9 PM) N;0 2,300 1
Annual NO, 480,000 218
Ozone Season NO, 470,000 213
S0, 539,700 245

Table 12. Avoided Barrels of Qil:
Barrels of Oil 153,293 bbl|

2050 Partners | 4



Why change from current method (GHG & Avoided Costs) ” $

* Single annual GHG emissions factor fails to capture true EE measure
effectiveness

e Same value for energy consumption during time of high and low grid emission intensity

* More accurate GHG accounting will incentivize optimum EE measures

* Recent study found that using an annual average emission rate could cause an
error of up to 35% in GHG accounting!

* Approximately half of all states that use GHG accounting in EE use detailed
emission rates?

* Long or short-run marginal emission factors, often hourly

' Miller, G. et. al., 2022. “Hourly Accounting of Carbon Emissions from Electricity Consumption.” Environmental Research Letters 17 (4): 044073.

2 Specian, M. 2024. Accounting for Change: Policies and Technical Approaches for Reducing Greenhouse Gas Emissions through Energy Efficiency Programs.
Washington, DC: ACEEE
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Data for GHG emissions

4

STATE OF DATA FOR HAWAII

* Currently there is no direct source of hourly
emissions data for power generation for Hawaii

* Many data sources exist for current emissions and
projected emissions for the contiguous 48 states

* Cambium (NREL)
https://www.nrel.gov/analysis/cambium.html

* Watt-time https://watttime.org
* AVERT (EPA) https://www.epa.gov/avert

POSSIBLE SOLUTIONS

Annual EPA emissions data can be used to estimate
average and short-run marginal emissions rates

True long-run marginal emissions rates are much
more complex and require models incorporating long
term integrated resource planning

Cambium is the best model for detailed GHG
projections — has not started for Hawaii

HSEO has created ENGAGE model with NREL that
provides estimate of future hourly GHG emissions

2050 Partners | 6


https://www.nrel.gov/analysis/cambium.html
https://watttime.org/
https://www.epa.gov/avert

Overview of GHG emissions reporting options ’

Average Measures the impact of all generators operating at the time the
emissions were produced

Type
: Measures the impact of all of the marginal generators
Marginal . : -
operating at the time the emissions were produced
Short run Re|.ores§nts how a change in load impacts emissions on the grid
. as it exists today
cope
Represents how a change in load impacts emissions on the grid
Long run S L
as it will exist in the future
Annual (1)
On/off peak (2-48) Time period over which energy and emissions are averaged to

Time granularity ..
Monthly by hour (288) calculate the emission rate

Hourly (8760)

0 Adapted from: Specian, M. 2024. Accounting for Change: Policies and Technical Approaches for Reducing Greenhouse Gas Emissions through Energy Efficiency 2050 Partners | 7
- Programs. Washington, DC: ACEEE. www.aceee.org/research-report/u2401.



Preliminary analysis — Hourly GHG emissions, Oahu

Average Emissions Intensity by Hour and Month

* Downloaded monthly, hourly power

622

generation data for Oahu for one year . 850
from HPUC docket .
* Matched with annual emissions rates -
from EPA eGRID data ©
* Matched with Hawaii loads shape to ; mg
show the difference in hour'y versus .. o S 657 654 648 649 634 652 667 665 681 669 667 S
I § =] 721 677 675 673 680 645 647 :;'.
annua GHG ;m 681 674 649 640 .%
. . . . . . g ul} 674 677 641 639 E
* Preliminary finding: The variance in GHG . 664 674 633 64 61 63 662 677 6 s
emiSSionS on the Oahu grid SuggeStS the n 654 638 641 664 605 619 639 605 658 647 652 %
. . = 647 628 623 653 603 611 639 624 660 664 676
need for time-varying factors . 663 630 64 665 630
< 643 592 591 643 615 630
@ - 670 624 581 579 623 578
8 580
o 592
~ - 600

681

\)Q

Month
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GHG example - Heat pump water heater on Oahu

e Using annual GHG factor causes 27% error
compared to hourly factor

* Compare the GHG emissions in 3 cases:
* Single annual GHG factor
* Month-Hour average emissions factor
* Month-Hour marginal emissions factor

* Created estimates of GHG emissions from
HPUC docket data and EPA filings

1,800

1,600

1,400

=
N
o
o

1,000

800

600

Annual GHG Emissions [kgCO2eq.]

400

200

Annual Hourly-AER Hourly-MER

Hourly = Month —Hour (24 x 12 = 288 annual factors)?

30%

25%

20%

15%

10%

5%

Difference From Single Annual Factor

0%

1 California Investor-Owned Utility Electricity Load Shapes, CEC-500-2019-046, April 2019
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https://www.energy.ca.gov/sites/default/files/2021-06/CEC-500-2019-046.pdf
https://www.energy.ca.gov/sites/default/files/2021-06/CEC-500-2019-046.pdf
https://www.energy.ca.gov/sites/default/files/2021-06/CEC-500-2019-046.pdf
https://www.energy.ca.gov/sites/default/files/2021-06/CEC-500-2019-046.pdf
https://www.energy.ca.gov/sites/default/files/2021-06/CEC-500-2019-046.pdf
https://www.energy.ca.gov/sites/default/files/2021-06/CEC-500-2019-046.pdf
https://www.energy.ca.gov/sites/default/files/2021-06/CEC-500-2019-046.pdf
https://www.energy.ca.gov/sites/default/files/2021-06/CEC-500-2019-046.pdf
https://www.energy.ca.gov/sites/default/files/2021-06/CEC-500-2019-046.pdf
https://www.energy.ca.gov/sites/default/files/2021-06/CEC-500-2019-046.pdf

Recommendations for GHG - Intermediate ’

Develop a simple near-term solution that incorporates time of day and seasonality of
GHG emissions

Likely this will be season-hours: 24 hours * 2 seasons = 48 factors
* Or 24 hours * 12 months = 288 factors
* Could also differentiate weekday versus weekend

One set of factors per island

Use a blend of short-run and pseudo long-run marginal emissions to capture true
benefits of EE measures
* Aligns with recommendation from ACEEE report on GHG accounting in EE!

This could be done without HECO support, if needed

1 Specian, M. 2024. Accounting for Change: Policies and Technical Approaches for Reducing Greenhouse Gas Emissions through Energy Efficiency

2050 Partners | 10
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Recommendations for GHG - Future ’

* Engage with HSEO, NREL, or EPA to incorporate Hawai‘i into existing emissions
projections tools (Engage, Cambium, or AVERT)
* Cambium and AVERT projections already exist for contiguous 48 states
* Engage is a Hawaii specific model developed by HSEO and NREL

* Hawaii can leverage complex existing model to significantly improve long-range
accuracy of GHG accounting — most efficient solution for cost and time

2050 Partners | 11



Why add time component to avoided costs?

$

Single annual avoided cost factor fails to
capture true EE measure effectiveness
(time of use)

Current EE avoided costs do not include
GHG benefit, important part of decision
framework

Based on California Avoided Cost
Calculator, simple on-peak and off-peak
unlikely to capture true avoided cost which
has hourly dependence

Peak to valley ratio likely to be higher
when GHG is included in avoided cost

Avoided cost

CA avoided cost calculator, PG&E CZ 12, 3-day snapshot July 14-16

$600

S500

$400

S300

$200

$100

S0

-$100

-\
| =———s _—~——————
0 4 8 12 16 20 24
Hour of Day

—2025 —2030 — 2035

2040 —2045 —2050
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California avoided cost example — Window AC

Levelized avoided costs [$]

3,500
3,000
2,500
2,000
1,500
1,000

500

2024 CA ACC workbook, PG&E CZ 12, 10 year levelized costs using 6% discount rate

A

Full  Monthly Seasonal Seasonal Peak/
Hourly Hourly Hourly  Peak Off-Peak
(8760)  (288) (48) (4) (2)

Granularity of factors

40%
35%
30%
25%
20%
15%
10%
5%

0%

Deviation from hourly factors

Use California avoided cost
calculator to demonstrate benefit of
high granularity

DEER multifamily window AC model
using Honolulu weather to create
load shape

36% error induced when using
annual factor instead of hourly for
California grid

Current California grid is indication
of where Hawai‘i grid is going —
higher solar and more time-
dependent power generation mix

2050 Partners | 13



Data currently available for avoided costs $

* The current annual value is from HECO Reporting Data'

* Hourly future projection data for 10 years provided by HECO from the IGP process
e Data has gaps in the hourly data from PLEXOS model
e 72% - 96% of hourly data available depending upon island

* AEG analysis noted some data that need further investigation

=  The 2030-2032 average has a peak during mid-day hours

Hourly Avoided Cost Data Availability from HECO PLEXOS - investigate to understand why

@ 100%

S Hawaii: Average Hourly Marginal Costs:

o Ist 2 yrs,2nd 5 yrs, & 3rd 3 yrs

g 80% $200

3 $180

£ $160

g y 60% $140

= 8 < $120

8 % $100

S a0% 9 880 .

& $40

> 0% 454

3 $0

T o 123456789 1011121314151617 18192021 2223 24
Oahu Base Oahu Land Cons  Hawaii Maui Molokai Lanai et B o Blomicenn.

’ IHECO, MECO & HECLO Electric Utility System Cost Data Reporting & Schedule Q data 2050 Partners | 14



Methods exist to fill in missing 2023-2032 avoided cost data

* Advanced data analysis techniques can be used to estimate the missing values from
the hourly avoided cost information

* The following techniques can be
employed to complete the

B c D E F G H I ] K L M N o P Q R s T u v w X Y z AA
1 Month  Day 1 2 3 4 s 0 7 0 s 10 1 12 1 1 15 16 7 1 19 20 2 2 2 2
PRI 1 102 101 101 100 100 100 101 102 102 100 101 100 % I % 100 101 114 114 114 110 114 11 109
a a 3 1 2 107 108 102 101 101 101 108 106 106 103 101 101 101 100 100 102 140 110 140 140 109
4 1 3 107 102 101 100 100 101 104 108 108 105 101 100 o7 9 % 100 101 147 147 147 110 147 114 147
1 4 108 106 105 103 102 105 106 108 108 101 100 85 ] 86 82 a7 101 105 107 110 108 110 110 110
6 1 s 109 106 105 108 103 105 108 106 106 100 % 5 8 52 92 % 9 103 107 107 108 107 107 106
[ 7| a s 104 104 102 101 % 101 108 108 108 104 101 o7 % 9 9 % 106 109 109 109 109 109 108 109
. Se a So n a a n Tre n e CO m o S It I O n 1 7 107 104 101 101 101 101 102 105 102 100 94 91 90 86 89 20 95 102 108 108 108 108 108 108
1 8 107 106 104 102 101 102 104 107 104 89 as 87 96 84 96 aB 140 140 140 140 110 140 125 140
1 s 108 107 107 107 110 110 110 137 101 136 136 13 136 102 136 310 154 154 154 125 117
M b T 1 10 110 110 108 107 107 108 110 110 107 105 103 101 103 102 103 108 131 131 131 131 131 125 131
u S I n O e SS e CO m OS It I O n 1 11 110 108 107 108 106 107 310 310 110 107 107 108 107 107 107 105 131 129
1 12 310 116 112 310 110 110 116 105 105 104 103 172
1 13 118 110 108 107 105 107 110 118 108 102 122 108 101 132 101 108 137 131 137
el . . . 1 14 115 113 110 07 107 310 108 110 110 105 101 101 101 101 101 101 105 71 w2 310
. P ro b a b I | I St I C t I m e Se r I eS m O d e I S 1 15 166 110 107 105 105 105 100 1058 145 145 100 99 100 100 100 149 149 115 149 120 149 149 149
v 1 1 149 122 116 115 110 114 116 122 108 105 105 103 105 172
18 1 17 1127 118 118 113 131
19 1 18 121 114 110 115 109 109 105 107 129
20 4 19 117 116 110 110 108 103 105
ro p e ’ ’ e C . 21 1 20 121 10 115 118 108 108 310 310 310
2 1 2 1118 122 125 19 116 310 116 109 108 103 103 102 102 104
23 1 22 125 116 110 110 109 109 110 13 110 108 102 104 104 104 101 104 108
. o 1 2 172 110 109 104
* Machine learning models (K- E
1 5 125 125 128 123 1127
271 6 129 119 115 115 110 114 118 110 149 101 102 131 105 iz 122 125 115
. . 28 1 27 113 107 105 103 103 105 108 114 1158 108 102 108 108 108 101 105 106 119 119 118 119 119 119 116
N eare St N el h b ors G ra d e nt S WYY 3 BT Y B BT Y N Y Y 7Y N T T 7Y Y Y 7Y TV "
) 0 1 2 121 114 110 110 310 108 109 13 115 108 103 102 129
a1 1 30 115 118 110 110 110 116 110 109 109 108 109 109 174 163 125
2 1 31 113 110 110 109 110 115 310 108 108
B O O Ste Tre e S 13| 2 1 121 114 110 109 109 13 310 107 105 105 105 105 105 154 125 154 125
4 2 2 117 110 108 109 109 112 121 110 110 108 10 102 100 109 131 125
35 2 3 117 310 110 108 108 112 110 107 162 162 105 163 189 169 125
36 2 4 119 107 104 102 102 103 103 107 107 127 127 101 126 101 126 116 a9 131 131 131 125 120 115 131

* Time series interpolation (linear,
cubic spline, etc.)
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Methods to project avoided cost data (2033-2045) $

HECO generated avoided cost estimates based on the IGP in 2023 (using PLEXOS
model)

Current avoided cost data stops at 2032
* The forecast period required is dependent upon the EUL of measures
* Some measures will have EUL up to 20 years and require longer projection of avoided costs

There are several options to project future avoided cost data:
* Work with HECO to run the PLEXOS model out to 2045
* Use EIA projected fuel prices as inflation factor on earlier avoided cost data
e 2032 hourly avoided cost values can be scaled to 2045

Future analysis will quantify the uncertainty due to different approaches and look at
the sensitivity to the future values when applied with discount rates as levelized
costs

* TRM currently uses a 6% discount rate, which tends to value near-term costs

2050 Partners | 16



Analyzing current PBFA EE avoided cost data

$

Annual avoided costs [$]

3,000

2,500

2,000

1,500

1,000

500

Full
Hourly
(8760)

Monthly Seasonal Seasonal Peak/ Off- Annual
Hourly  Hourly Peak  Peak (2) (1)
(288) (48) (4)

Granularity of factors

14%

12%

10%

8%

6%

4%

2%

0%

Deviation from hourly factors

e Use same window AC load shape

as shown for California avoided
cost analysis

Includes GHG cost estimate

Updated PLEXOS data tofill in
missing hourly data (4%) with
same hours on neighboring days
(simple method)

Refined model with GHG factors
and improved energy costs will
likely show even higher deviations

This finding highlights the need
for hourly seasonal or hourly-
monthly factors to improve
accuracy

PLEXOS data for Oahu, average annual avoided costs (2023-2032), using 6% discount rate
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Recommendations for avoided costs — Intermediate $

* Create new avoided cost factors using PLEXOS hourly data

* Work with HECO to fill in data gaps where possible
* Use data techniques to interpolate missing data

 Add the avoided cost of GHG emissions

e Use updated GHG emissions factors + societal cost of carbon
* Other PUCs/states use price from carbon markets as a simplified solution

* This would be seasonal-hourly set of factors
* Seasonal-hourly: 24 hours * 2 seasons = 48 factors?!
* A full 8760 factor likely doesn’t improve accuracy because of data gaps

* Create projections of avoided cost beyond HECO data (2032)
* Could extrapolate from current values or freeze at 2033 values
* With discount rates, the current levelized cost of 2040 values are less significant

" I Preliminary investigation into Hawaii data show only 2 seasons may be required, but could use 4 if needed 2050 Partners | 18



Recommendations for avoided costs — Future $

* Two options for long-term avoided cost framework
e Use data directly from HECO IGP modeling
* |IGP extends out to 2045, see if PLEXOS data can also be extended to this range
* Need to refine hourly data to fill in missing data
* HSEO has worked with NREL to develop a Hawai‘i-specific tool

e Cambium datasets contain modeled hourly emission, cost, and operational data for a range of possible
futures of the U.S. electricity sector through 2050, with metrics designed to be useful for forward-
looking analysis and decision support

* These projections already exist for contiguous 48 states

* Make sure future changes to the grid are fully incorporated (future fuel conversions)

2050 Partners | 19
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Pros and cons of the proposed solutions

Intermediate
Solution

Can be accomplished using existing data frameworks — more time
and cost efficient

Places proper value on time of use of EE savings

Does not require new contracts/work agreements with outside
entities (e.g., NREL)

Could be completed for the start of PY2026

Requires adding load shapes to the TRM (available through MPS)

Data available for GHG emissions is less accurate for future
projection

Future Solution

Enables detailed emissions attributions using industry best
practices

Leverages existing modeling framework and expertise developed
by NREL

Will allow more accurate projections out to 2045

Creates ability to develop more complex and accurate avoided
costs

Likely not possible until federal funding prospects change — work
starting after 2028

Likely notimplemented in time to have significant benefit for 2030
RPS targets

To support interim 2030 RPS goals, there is not time to wait until ~2029 to update EE accounting

2050 Partners | 20



Summary of current and future methods - Simple

dS

Category Description Current Approach Interim Solution Future Solution
Factor type Average Emission Rate Marginal Emission Rate Marginal Emission Rate
g Time scale Short-run Blended short-run Long-run
qg Time granularity Annual Hour + Month (288) Hourly (8760)
3 Geographic specificity State Island Island
§ Accuracy of current savings Low Medium High
% Incentivizes 100% renewables goal No Yes Yes
Level of accuracy for future projections (10+ yrs) Low Medium High
Category Description Current Approach Interim Solution Future Solution
Time scale 20-year projection 10-year projection + extrapolation 20-year projection
g Time granularity Annual Hour + month (288) Hourly (8760)
"(‘4; Geographic specificity Island Island Island
g Included factors Energy, Capacity Energy, Capacity, GHG Energy, Capacity, T&D, Ancillary Services, GHG
% Accuracy of avoided costs Low Medium High
Z Incentivizes 100% renewables goal No Yes Yes
Level of accuracy for future projections (10+ yrs) Low Medium High
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Discussion Questions

* Does the TWG believe that the EEPS and/or the PBFA portfolio should support the
RPS through time & locational specific avoided costs and GHG emissions factors?

* Does the TWG support developing new time & locational specific avoided costs &
GHG emissions factors for consideration to be used in determining the Total Resource
Benefit of the Hawai‘i Energy programs?

* Are there any issues with the federal funding climate that would undermine the
proposed intermediate solution?
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Development Process & Timeline

Develop

Execute

HPUC approves update

Form Advisory Committee (see subsequent slides)

Duration: 4 weeks
Timeframe: June/July 2025

Collect best available capacity and avoided cost projections
Generate time-dependent avoided cost values out to 2045
Generate GHG emissions factors that include future capacity
Perform uncertainty and sensitivity analysis

Report out to TWG in February 2026

Duration: 26 weeks
Timeframe: August 2025 to
February 2026

Create tool for Hawai‘i Energy to calculate TRB of EE
measures

Work with Hawai‘i Energy to revise 2026/2027 TRB forecast
with updated values for their measure mix

Report out to TWG (in June 2026)
Revise portfolio TRB targets, if needed

Duration: 12 weeks
Timeframe: February to April
2026
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Oversight Roles

HPUC ADVISORY COMMITTEE

TWG

° 1 1 ° R f .
Authorization t(,) develop * Determine whether to recommend ecpmmend ormingan
updated EE avoided costs & : , Advisory Committee to guide

csions f pursuing EE avoided cost & GHG the work

GHG emissions tactors emissions factors update work to .

. A dootion of update HPUC * Members who can provide

pprove adop P guidance & feedback on data

avo_ld(_ad costs & GHG * Review results & recommend sources, framework & results
portiolio & GHG emissions factors to HPUC data sources, tool

e Approve triennial updates to development & update
avoided cost factors frequency

* Monthly meetings between
August 2025 & January 2026

* At a minimum, need
representatives from HSEO,
HECO & Hawai‘i Energy

Advisory Committee
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Resources Needed

DEVELOPMENT
* Advisory Committee member time for development oversight
e HECO staff time for meetings & questions related to data & PLEXOS model

 EEM time to develop updated EE avoided costs & GHG emissions factors, report out to HPUC, Advisory
Committee & TWG

 HPUC to provide oversight & approval

* Hawai‘i Energy collaboration to execute new TRB format

ONGOING

e Update avoided costs & GHG estimates

» Additional EEM costs for updates but TRM update scope/cost reduced slightly
* Update interval to be recommended by Advisory Committee but likely on a triennial basis

* TRB tool updates
* Review at each TRM update to incorporate new measures and develop new load shapes, if necessary
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INTERMEDIATE SOLUTION

1. With TWG recommendation, EEM prepares a
recommendation memo for HPUC consideration

2. HPUC determines whether to proceeding with work

3. If approved, EEM forms Advisory Committee to review
progress & begins work

' 2050 Partners | 26
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NEXT STEPS & WRAP UP




mPlease contact Jennifer Barnes at 510-756-

( ?U EST I O N S? 1501 or jenniferbarnes@?2050partners.com.
: mMeeting materials will be posted on
www.HawaiiEEPS.or

SUMMER 2025 TWG MEETING



mailto:tedpope@2050partners.com
http://www.hawaiieeps.org/
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