A

~IVISTA

2025 Gas Integrated Resource Plan

Technical Advisory Committee Meeting No. 8 Agenda
Wednesday, September 25, 2024
Virtual Meeting

Topic Time (PTZ2) Staff
Feedback from prior TAC 10:30 All

Heat Pump Efficiency 10:40 Tom Pardee
Electrification Costs 11:20 Tom Pardee

Microsoft Teams need help?

Join the meeting now
Meeting ID: 232 105 574 200
Passcode: JmeAyM

Dial in by phone

+1509-931-1514,,62195212# United States, Spokane
Find a local number

Phone conference ID: 621 952 12#

For organizers: Meeting options | Reset dial-in PIN



https://aka.ms/JoinTeamsMeeting?omkt=en-US
https://teams.microsoft.com/l/meetup-join/19%3ameeting_MTAyMTZmYzctYWM3Ni00NjczLWI0MWQtZjU2ZGFiN2U1Y2Rl%40thread.v2/0?context=%7b%22Tid%22%3a%2264c8d5ef-b6f7-43d8-b84b-8d044edc901d%22%2c%22Oid%22%3a%22d39a4e1a-c49d-4a18-a150-5e97debefa3b%22%7d
tel:+15099311514,,62195212
https://dialin.teams.microsoft.com/c6c262b0-e01c-4664-a284-64bc666ec5ad?id=62195212
https://teams.microsoft.com/meetingOptions/?organizerId=d39a4e1a-c49d-4a18-a150-5e97debefa3b&tenantId=64c8d5ef-b6f7-43d8-b84b-8d044edc901d&threadId=19_meeting_MTAyMTZmYzctYWM3Ni00NjczLWI0MWQtZjU2ZGFiN2U1Y2Rl@thread.v2&messageId=0&language=en-US
https://dialin.teams.microsoft.com/usp/pstnconferencing
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Climate Zones

* Avista LDC territory comprises 3
climate zones

Climate Zone 4: Roseburg, Medford

Moist (A)

Climate Zone 5: Klamath Falls,
La Grande, Spokane

Climate Zone 6: Northern WA and ID

= = Climate Zone
* Climate zones help determine
- - Bm=2
sizing of heat pumps and furnaces
: £ Warm-Humid =4
Ay ) X Below White Line m-5
Zone btu needed per sq. ft \ ’ =2
All of Alaska is in Zone 7 except for - 2 m-=-7
1 35 the following boroughs which are in ‘
Zone 8: Bethel, Dellingham, Fairbanks
2 40 N. Star, Nome, North Slope, Northwest Zone 1 includes Hawaii
Arctic, Southest Fairbanks, Wade X ¢
3 45 Hampton, Yukon-Koyukuk ;U:C:'r Fiiﬁ;:r:zo' and 1
4 50 —
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Basic Calculation Considerations of Heat Pumps

* Output Btu

* Input Btu
50,000 Tl 300%
* Temperature in Fahrenheit 250%
.. . ;30,000 ) ‘\\\\ ZOO%§
* Coefficient of Production e |
I 100%
* Climate zone it gy

--CopP

0%

6561575349454137332925211713 9 5 1 -3 -7-11-15-19

o H Ouse Slze Degrees Fahrenheit
ASHP (neep.org)

* Ducted Heat Pump

1. Heat pumps need a higher air flow rate to provide the same amount of heat from a furnace
2. Higher air flow requires bigger ducts 2iwvisTA


https://ashp.neep.org/#!/product/59260/7/25000/95/7500/0///0

COP including auxiliary

350%

300%

250%

200%

cop

150%

100%

50%

0%

Assumes 100% efficient electric furnace as auxiliary backup heat

—HP COP

—Combined COP
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Detailed Calculation and Considerations

Cubic foot of heating volume (L x W x H) of structure
* Exposure to elements (shade, direct exposure)

* Window glaze (double pane, single pane)

* Room type (kitchen, hall, bedroom)

* Desired temperature increase

(desired temperature change) x (cubic feet of space) x.080713 (Ibs of air per cubic foot)
Desired temperature change assumes heating begins below 65 degrees Fahrenheit

* Auxiliary space heating (back up type) — Electric @ 100% efficiency
* Rates of electricity (kWh) vs. gas (therm)

* Efficiency of heat pump

o .
Takeaway: a lot of variability for heat needs depending on home size, location, efficiency, shell and climate ~IVISTA



Rates of Energy

* The energy rate (kWh or therm) has a great deal of impact on
overall costs with switchover temperature

* Although heat pumps provide a great deal of savings of btus,
when colder weather occurs the efficiency declines (COP)

2ivISTA



120,000

100,000

Oregon Example

Avista 2024 Rate per therm: $1.26 :560000
X

2024 Res Rate per kwWh:$0.13 (blended PAC and 40,000

City of Ashland) 20,000

2000 sq. ft. house ’

. $5.00
Climate zone 4 cr5o
$4.00
Gas furnace efficiency: 80% $3.50
$3.00
$2.50

$2.00

Hourly cost to Heat

$1.50
$1.00
$0.50

$0.00

*does not assume a lock out temp on heat pump

M Current Heat Pump Efficiency
— Desired Temp Change (Btus per hour)

M Auxiliary Needs for HP
Basic Calculation of Heat needs by zone

1 4 7 1013 16 19 22 25 28 31 34 37 40 43 46 49 52 55 58 61 64 67 70 73 76 79
Degrees of desired temperature change - Fahrenheit

—Avista Electric HP Costs per hour Residential

—Avista Gas Costs per hour
Residential

Economic
Switchover
at 31 HDD
to a gas
furnace

\

0 3 6 9 121518 2124 27 30 33 36 39 42 45 48 51 54 57 60 63 66 69 72 75 78
HDD

2ivISTA



120,000

. Ml Current Heat Pump Efficiency mm Auxiliary Needs for HP
WaS h I n t O n I X a m I e — Desired Temp Change (Btus per hour) Basic Calculation of Heat needs by zone
g p 100,000 >
80,000
r
u
3
. % 60,000
* Avista 2024 Rat therm:
VISla alte per inerm. ¥

$1.556

20,000

Avista 2024 Res Rate per :
1 4 7 1013 1619 22 25 28 31 34 37 40 43 46 49 52 55 58 61 64 67 70 73 76 79
kWh " $O 11582 Degrees of desired temperature change - Fahrenheit

»4.00 —Auvista Electric HP Costs per hour Residential
$3.50
—Avi h
- 2000 sq. ft. house > oo
g 5250 Economic
° I S Switchover at 52
Climate zone 5 . Swichover
> furnace
3 $1.50
N n T
* Gas furnace efficiency: 80% $1.00
$0.50
$0.00

0 3 6 9 121518212427 30 33 36 39 42 45 48 51 54 57 60 63 66 69 72 75 78
HDD

*does not assume a lock out temp on heat pump AivISTA



Hourly cost to Heat

Current Rates with a 95% efficient NG furnace

$5.00
$4.50
$4.00
$3.50
$3.00
$2.50
$2.00
$1.50
$1.00
$0.50

$0.00

Oregon

—Auvista Electric HP Costs per hour Residential

—Auvista Gas Costs per hour
Residential

Economic

Switchover at
14 HDD to NG
furnace

0 3 6 9 121518 21 24 27 30 33 36 39 42 45 48 51 54 57 60 63 66 69 72 75 78
Degrees of desired temperature change - Fahrenheit

*Same assumptions as previous slide, just efficiency of NG furnace changed

Hourly cost to Heat

$4.50
$4.00
$3.50
$3.00
$2.50
$2.00
$1.50
$1.00
$0.50

$0.00

Washington

—Avista Electric HP Costs per hour Residential

—Avista Gas Costs per hour
Residential

Economic
Switchover
at 42 HDD
to NG
furnace

0 3 6 9 1215182124 27 3033 36 39 42 45 48515457 6063 66 69 72 7578
Degrees of desired temperature change - Fahrenheit
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10

Btu

Single Zone - Ductless

* Smaller area for single units or multiple heat pumps for several areas
* High efficiency
* Cheaper to install

16,000

14,000

12,000

10,000

8,000

6,000

4,000

2,000

——Qutput Btu ——InputinBtu - - COP
N oOoOnounmoumowmomnNowmowmowmowmouwumo
A 0 O MNMN OO WM N T T N MmO NN A - ! \—Il

Degrees Fahrenheit

ASHP (neep.orq)

350%

300%

250%

200%

cop

150%

100%

50%

0%

btus per hour

140,000

120,000 A

100,000 A

80,000 A

60,000 -

40,000 H

20,000 A

2000 sq ft house
(zone 5)

mmmm Current Heat Pump Efficiency
mmm Auxiliary Needs for HP
=== Desired Temp Change (Btus per hour)

——Basic Calculation of Heat needs by zone

ARESRgNEgio~wodaobrodn
Fahrenheit
A .
~IviISTA


https://ashp.neep.org/#!/product/159180/7/25000/95/7500/0///0
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Summary

Heat pumps may be a good alternative depending on climate zone, house size and insulation as a primary source of heating

This is magnified in areas of low electricity rates
Heat pump life cycle is generally less than half of expected life cycle of a gas/electric furnace (Additional capital)

Heat pumps provide additional benefits like cooling that may be considered when switching to or replacing a furnace

This is not considered in this analysis as Gas IRP planning does not consider cooling degree days
Costs of energy and rates may alter the use of heat pumps for space heating, regardless of efficiency
Defrost cycles in extreme weather may affect the usability during these cold events

Costs:
depending on the customer type, heavy incentives may be available to help convert to heat pumps
If one commaodity goes up or down more significantly than the other, the economic switchover temperature will change

There are thousands of different heat pumps, costs and related efficiencies so an industry estimate will be used as the assumed price of installation

A
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Electrification Costs

Oregon and Washington



High Level Diagram of Process

Electrification
evaluated/selected
prior to gas load
forecast

AEG Load
Forecast

Use per Customer
by day by area by
class

Electricity rate by
service area

Cost of Equipment
Rebates/Incentives

Equipment cost

estimate

End use efficiency
by temp by area

| | Estimated cost for

space heat and
water heat by area
and class

2ivISTA



Electrification Costs in the CROME Model

* Provides a price elastic response to higher gas costs and
compliance to the CCA and CPP

Customers were electrified in the end use model prior to the final gas load
forecast

* Once a unit is chosen at any point in time within the analysis, it is
removed for the remainder of the forecast timeframe

* If electrification is chosen, a program decision and methodology will
need to occur as well as a verified cost estimate to electrify:

Does Avista pay all costs or partially with electric provider?

How do costs get recovered?

Do all classes pay for these costs?

Trying to model costs and benefits, but not who pays (TRC test in EE)

A
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Clean Energy Targets
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Oregon Clean Energy Targets

* Oregon

* In 2021 Oregon State Legislature passed the Clean Energy Targets
bill. This bill requires Portland General Electric, PacifiCorp and
Electricity Service Suppliers to reduce greenhouse gas emissions
from the electricity they provide. The bill also created targets for
these companies to reduce the greenhouse gas emissions from
electricity sold in Oregon to:

* 80 percent below baseline emissions levels by 2030;
* 90 percent below baseline emissions levels by 2035; and

* 100 percent below baseline emissions levels by 2040

Department of Environmental Quality : Oregon Clean Energy Targets : Action on Climate
Change : State of Oregon AivisTa



https://olis.oregonlegislature.gov/liz/2021R1/Downloads/MeasureDocument/HB2021/Enrolled
https://olis.oregonlegislature.gov/liz/2021R1/Downloads/MeasureDocument/HB2021/Enrolled
https://www.oregon.gov/deq/ghgp/Pages/Clean-Energy-Targets.aspx
https://www.oregon.gov/deq/ghgp/Pages/Clean-Energy-Targets.aspx

SO T
@ 100%
Ay

2025 2030 2045
NO COAL GHG NEUTRAL 100% CLEAN
STANDARD STANDARD STANDARD

Washington Clean Energy Targets

* CETA applies to all electric utilities serving retail customers in
Washington and sets specific milestones to reach a 100% clean
electricity supply.

* The law requires utilities to phase out coal-fired electricity from
their state portfolios by 2025.

* By 2030, their portfolios must be greenhouse gas emissions
neutral, which means they may use limited amounts of electricity
generated from natural gas if it is offset by other actions.

. B?/ 2045, utilities must supply Washington customers with
electricity that is 100% renewable or non-emitting with no provision
for offsets.

CETA Overview - Washington State Department of Commerce

A
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https://www.commerce.wa.gov/growing-the-economy/energy/ceta/ceta-overview/

Electric Rates

A2ivISTA



Electric Rate assumptions

* Current Rates for each provider and inflated to 2026 $ then
increased by estimated rate impact for Avista’s electric $ per
kKWh from Washington territory

The resource mix of Avista as compared to Pacific Power is much
cleaner so the impacts to Pacific Power would likely be greater than
the estimate

Pacific Power may use the clean resources from its portfolio to comply
with Oregon Clean Energy Targets

* Power provided by BPA is assumed as clean energy and
currently in compliance with clean goals

BPA does not have any excess power to sell in the event electric loads
Increase for these electric providers, but for this analysis it is assumed
rates will increase by 3% YOY

A
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Washington Electric Provider Rates

« Washington rates are weighted by # of
customers for each provider.
» These providers are Avista (81%), WA 13,000 16,000 32,000 | 254,065 315,065
. 0% of Total Customers 4% 5% 10% 81%
Inland Power (10%), Modern Electric

(5%) and VERA water and power (4%) | cmemmmessotwmezos | | | | ]

LECTRICTTY GENERATION Res $ 007 $ 0.06 |$ 007 |$  0.09
RESOURCE MIX
As of Dec. 31, 2022 - Excludes AEL&P Com $ 0.07 $ 0.06 |$ 0.07 |$ 0.14
Large Com $ 0.06 $ 0.06 [$ 0.06 [$ 0.09
59%
(0] Res $ 0.003 $ 0.003 |$ 0.007 |$ 0.073 [$ 0.086
RENEWABLE
ENERGY Com $  0.003 $ 0.003 |$ 0.007 [$  0.111 |$ 0.125
Large Com $ 0.003 $ 0.003 |$ 0.006 |$ 0.073 |$ 0.085

" Hydro 48%
0 Wind 9%
I Biomass 2%
I Natural Gas  33%
| Coal 8%

About Our Energy Mix (myavista.com) A2ivISTA



https://www.myavista.com/about-us/about-our-energy-mix

Oregon Electric Provider Rates

» Southern Oregon rates are weighted by # of customers Total Avista Gas
; ; Customers
from eaCh e_IeCtrIC prOVIder_' City of Ashland | Pacific Power S. Oregon
» These providers are the City of Ashland (12%) and Customers 11,000 83,601 94,601
Pacific Power (88%) % of Total Customers 12% 88%
* La Grgnde has a §|ngle electric provider. Oregon Trail Bl FE S o5 G e
Electric rates are increased by 3% YQOY rather than the 2024 ($/kWh)
yearly increase to meet emissions goals nee P P
» Current Res kWh rate is $0.068 and Com $0.07 L arge Com p 009 |$ 009
Total Estimated
Weighted Average Rate
Res $ 0.01 $ 0.12 $ 0.13
N Com $ 0.01 |[$ 012 |$ 0.3
e Large Com $ 0.01 |$ 0.08 |$  0.09

Energy Resource Mix 2038
Total: 69,923 GWh

Resources agr
attributes are included in the figures reported

10 Generation_Portfolio_Transformation.pdf (pacificorp.com) 2iwvisTA



https://www.pacificorp.com/content/dam/pcorp/documents/en/pacificorp/about/Generation_Portfolio_Transformation.pdf
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Electric Rate forecast

S per kWh

$0.40

$0.35

$0.30

$0.25

$0.20

$0.15

$0.10

$0.05

Commercial Rate Estimate

= \\VA Com Rate

——S5. OR Com Rate

=|a Grande Com Rate

2026

2027

2028

2029

2030

2031

2032

2033

2034

2035

2036

2037

2038

2039

2040

2041

2042

2043

2044

2045

S per kWh

$0.400

$0.350

$0.300

$0.250

$0.200

$0.150

$0.100

$0.050

Residential Rate Estimate

—\VA Res Rate

S. OR Res Rate

—| 3 Grande Res Rate

2026

2027

2028

2029

2030

2031

2032

2033

2034

2035

2036

2037

2038

2039

2040

2041

2042

2043

A
y
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2044
2045
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Equipment Costs and
Rebates/Credits
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Equipment Costs

* Assumes a 3-ton ducted heat pump is needed for space heat
(2,000 sq. ft. house)

Full electrification cost for all appliances is assumed at $13,162
(2024 $)*

3-ton ducted heat pump $5,993
Heat pump water heater $3,528
Electric Range $2,038
Electric Dryer $1,602

Costs are assumed less incentives (IRA) and have a 5-year
payback period in the form of an average monthly payment
(annuity) at 3% interest

Assumes a 20-year lifespan for all equipment (Heat pumps average
between 10-15 years on average)

*Electrifying Buildings — December 2022 rmi.org

A

~IVISTA



IRA Ru

* Depending on income level, rebates for these home efficiency

les

upgrades can be as much as 100% of the costs, up to

$14,000

Avista will assume 50% of costs for all residential customers are
covered by the IRA or other pathways

Type of Home Energy Project

Maximum Allowed Rebate Amount Per
Household Below 80% Area Median
Income (AMI)

Maximum Allowed Rebate Amount Per
Household Above 80% Area Median
Income (AMI)

Home Efficiency Project with at
least 20% predicted energy
savings

80% of project costs, up to $4,000*

50% of project costs, up to $2,000
(maximum of $200,000 for a multifamily
building)

Home Efficiency Project with at
least 35% predicted energy
savings

80% of project costs, up to $8,000*

50% of project costs, up to $4,000
(maximum of $400,000 for a multifamily
building)

Home Electrification Project
Qualified Technologies (only
households with an income below
150% AMI are eligible)

100% of project costs up to technology
cost maximums**; up to $14,000

50% of project costs, up to technology
cost maximums*; up to

514,000 (households with incomes above
150% AMI are not eligible)

WWW.energy.gov

2ivISTA
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Weather

* RCP 4.5 weather is used at a dally level to estimate energy
needs by planning region.

* This is then rolled up to an average monthly level by end use

9000 6500
8500 1 Spokane oo |
8000 -
" 5500 A
A 7500 2
e S 5000
< 7000 =
2 \ T 2 4500
6000 A 4000 A
Min/Maz:- 1 nrn anam ar
5500 - —385 8500
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5000 Lrerrrere e 9 so0 ] La Grande
LN~ AdMWUN~O
[N Ne oo ool
OO0 O DO 7500 A
= NN NN NN
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>
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5500 A
| Min/Max (1950-2023) ===4.5
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Roseburg
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7000 -
6500 -
«» 6000 -
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= 5000 -
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= Rolling 20 year (HDD)
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COP including auxiliary

cop

350%

300%

250%

200%

150%

100%

50%

0%

—HP COP —Combined COP

| T N O M O O N N 0 AJA < N O M VW OO N N A I N O Nn O O
I " —d = &N &N N 0O o0 N <5 T T nNnon N 0OV O N NN

Degrees of desired temperature change (Heating only) - Fahrenheit

Assumes 100% efficient electric furnace as auxiliary backup heat
Below 65 degrees Fahrenheit is where heating begins

A
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Use per customer

Electric (Therm eq.)

La Grande
Space Heat

Natural Gas (Therms)

T

| gp-AeN

> y-das

L y-uer
| cp-AeN
L zp-das
L C-uer

= Ti-AeN

VvV

\ /

\j \J

\/
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L Ot-uer
L 6c-Ae N
L gc-das
L g¢-uer
L £e-Aen
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Daily Conversion to kWh

Washington Residential Medford Residential

Space Heat Space Heat
30.00 / Q00
25.00 4 25.00
20.00 20.00
£ £
[ )
s S
= .
@ 15.00 B 15.00
o <
s 2
X~
10.00 10.00
5.00 5.00
- © A N o ] “ NV > > \) © A o ) o w v 5 g v
v JV v V’ 0> 0 P J > % 2 > 9 <3 > P P P > P
g 8§ 8 3 8 3 8 8 8 8 8 v @3 8 8§ ¥ 8 ¢ ¥ % F S S S
R &8 | R 8 R 8 R R &8 R R &8 R &8 88 R &8 & §° O e N O N NN

*29.3 kWh per therm of energy




Electrification Cost
Estimates
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Levelized Cost

* Calculated at 20 year increments
* Includes inflation adjustment for each year

* Current cost of capital is included in
levelized costs

(6.71% OR, 6.51% WA)

* This is done each year from 2026-2045 to
estimate costs for space heating with heat
pumps, heat pump water heater, and other
(range, dryer)

* Base rates for gas service are not
considered as an entire household would
require conversion.

This analysis allows for individual equipment
conversion and does not require entire household
gas appliances to convert to electric so a base
charge for gas service for remaining appliance is
not considered avoided

S per Dth equivalent

$70.00

$60.00

$50.00
$40.00
$30.00

$20.00

$10.00

S per Dth equivalent

Example with No Equipment Costs:

Levelized beginning in 2026

La Grande
Res - Space Heat

$12.80 per month levelized

2026

~ 0 o O A ™~ m = noWwo~ 0 O O A ™Moo p]
Eon IR NN e NN S o S0 S o TN .0 N0 N .0 TR N 0 S 0 | =t =1 =1 =t =t
o o o o o oo o o oo o o o o o o o o o QO

Example with equipment costs:
20 year levelized cost beginning in 2026

La Grande
Res - Space Heat

$35.31 per month levelized

2026

2027
2028
2029
2030
2031
2032
2033
2034
2035
2036
2037
2038
2039
2040
2041
2042
2043
2044
2045

2ivISTA



$ per Dth

22

Cost without equipment costs

* Per customer, per month, per end use, without appliance cost

$90.00

$80.00 H

$70.00

$60.00 -

$50.00
$40.00
$30.00
$20.00
$10.00

$0.00

——|a Grande Res - Water Heat
——Klamath Falls Res - Water Heat
——Medford Res - Water Heat

Roseburg Res - Water Heat

—\NA Res - Water Heat

2026

~ 00 OO O oG o ™M < 1O ©O© I~ 0 O O «HG N M < W
N N N OO MO MO MO ¢ MO 0O 0 00 00 5 99 35 g g <
o O O O O O O O O o o o o o o o o o o
N AN AN AN AN AN AN NN N N N N N N N N NN

$ per Dth

$90.00
$80.00
$70.00
$60.00
$50.00
$40.00
$30.00
$20.00
$10.00

$0.00

—|a Grande Res - Space Heat
—Klamath Falls Res - Space Heat
—Medford Res - Space Heat
Roseburg Res - Space Heat
—\WA Res - Space Heat

2026
2027
2028
2029
2030
2031
2032
2033
2034
2035
2036
2037
2038
2039
2040
2041
2042
2043
2044
2045

2ivISTA




23

Cost with equipment costs

$ per Dth

$ per Dth

$350.00

$300.00

$250.00

$200.00

$150.00

$100.00

$50.00

$0.00

$700.00

$600.00

$500.00

$400.00

$300.00

$200.00

$100.00

$0.00

—La Grande Res - Water Heat
——Klamath Falls Res - Water Heat
——Medford Res - Water Heat
Roseburg Res - Water Heat
—\WA Res - Water Heat

|

2026
2027
2028
2029
2030
2031
2032
2033
2034

2035

2036

2037

2038

2039

2040

2041

2042
2043
2044
2045

—La Grande Com - Water Heat
—Klamath Falls Com - Water Heat
- Medford Com - Water Heat
Roseburg Com - Water Heat
—\WA Com - Water Heat

=

T T T T T T T T T T T
© ~ [ee) (=] o I N [a2] < Lo © ~ ©Q [*2] o — [aN] @ < Lo
N N N N [ ™ [se} [s0) ™ [s2) ™ (a0} [ ™ < < < < < <
o o o o o o o o o o o o o o o o o o o o
N N N N N N N N N N N N N N N N N N N S\

$ per Dth

$ per Dth

$250.00

$200.00

$150.00

$100.00

$50.00

$0.00

$450.00
$400.00
$350.00
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Questions and/or
Feedback?




Future ways to make this analysis better

* Actual rate forecasts from each electric provider based on their
most recent forecast

Would likely need help from OPUC and WUTC

* Break down costs by income level to understand incentives
available

* Break down costs for retrofit, specifically, to include full installation:

Dry wall work
Plumbing services to cap gas line

(Ezlggtr;cal work including upgraded box or new power lines in the house
Vv

Permitting fees and time from permitting to installation
* Consider housing stock size

This would separate space heating into homes available for ducted and
ductless heat pumps
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