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CLASS1 AND 3 DSMPARTICIPATION ASSUMPTIONS

This appendix presents detailed documentation for the participation assumptions for Class 1 and 3
DSM options presented in Volume 3 of the report.
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Table A-1 and Table A-2 present DLC participation assumptions for residential and C&I customers.

T a bA-le Residenti al DLC Program Participation
Steady Participation
State for Programs (% of  Value Basis for Assumptions
eligible Load)

50th percentile value from a dataset of 61 utility programs (with more tt
5000 customers enrolled), based on FERC 2012 survey of DR program

RIS, 15% Steadystate participation level iassumed to be lower as compared to
except UT Utah, recognizing jurisdictional differences in market conditions, which
Traditional DLC may lead to difficulties in enrolling customers.
Options The UT DLC patrticipation rate assumption begins at 15% to calibrate tc
(Central AC, Room existing progam and rises to a 23% steaslate value. The steaestate
AC, DWH) value is based on the 65th percentile from a dataset of 61 utility prograi
uT 23% (with more than 5,000 customers enrolled), based on FERC 2012 surve
DR programs$ Thisis based orexisting PacifiCprmarket conditions and
pastimplementation experience in Utalo inform the maximumattainable
market penetration
Assumed that with the DLC CAC program, the combined marketing anc
All states, 15% recruitment efforts for both simultaneous cooling programs could achie
except UT Smart Thermostat a maximum participation pf 30%. This represents a level of engageme
only seen in mature, leading DR programs.
DLC Also modeled such that combined with the DLC CAC program that
uT 7% simultaneous cooling programs could achieve a maximum participation
30%.
Assumed participation at midpoint between 7th Plan space heating DL(
All States Space Heating DLC ~ 20% programparticipation assumption (25%) & PacifiCorp CAC DLC assum|
(15%)
Smart Appliances Based on 015 ISACA IT Risk Reward Baromig&Consumer Resullts.
All States DLC 5% October 2015
All States Electric Vehicle DLC 2506 An assumption ofpproximately 1/3' of the TOU Demand Rate (84%),
Smart Chargers which was then throttled / scaled using the equipment saturation for EV

! Eligible customers include those with central air conditioners and heat pumps. For Utah, the eligible market size is further restricted
to customers on the Wasatch front, which is covered by the current control network in the Cool Keeper program.

2 The DR program survey data is downloadable at http://www.ferc.gov/industries/electric/indus-act/demand-
response/2012/survey.asp



http://www.ferc.gov/industries/electric/indus-act/demand-response/2012/survey.asp
http://www.ferc.gov/industries/electric/indus-act/demand-response/2012/survey.asp

T a bA-2e C&l ®dDnd |l ce Enroygra@morPagei ci pati on
Steadystate
State Program Par’nupapgn (as % Basis for Assumptions
of eligible
customers)
50th percentile value from a dataset of 23 utility DLC
All states, Small and programs targeting C&l customers (with more than 100
except UT Med. C& 3% customers enrolled), based on FERC 2012 survey of DR
programs.
Based on 2013 NeResidential Cool Keeper program data
C provided by PacifiCorp, We assume steathte participation
entral AC . .
DLC level has_been attalngd in the markeith the current level of
program implementation efforts.
uT Small C&I12.3%; For small C&I customers, current program participation leve
Med. C&i 3.4%j; at the 50" percentile value from the FERC survey database
For medium C&I customers, current program participation
level is higher asompared to the 50 percentile value. Hence
we assume that steadstate participation has already been
attained in the Utah market.
All states Space <t i Assumed same participation levels@sntral AC DLC
’ Heating DLC Med. C&1 3%
All states, Small and
except UT Water Med. C& 3% Same acentral AC DLC
Heating DLC
ut omell ggﬁ'g:gﬁg Similar toCentral AC DLC
All states, Small & Medium  Assumed to be half afentral AC DLarticipation since this i<
except UT Ice Energy C&l-1.5% an emerging technology
Storage
uT Small C&¢ 1.2%  Assumed to be half afentral AC DL@articipation since this i<

Medium C&I; 1.7%

an emerging technology

lwwL D! §ithdbh b ¢ whwh Dw!lthwe L/ LtWw ¢9K b

Table A-3 presents participation assumptions for the Irrigation Load Control option. Compared to DLC
for residential and C&I customers, relatively few utilities offer Irrigation Load Control, which makes
performance benchmarking using the FERC survey database more difficult. Therefore substantial data
was obtained from PacifiCorp’s implementation experience and case studies with which the project
team was familiar. Participation here includes the combined effect of eligibility and projected customer
willingness. Eligible load for the analysis is defined as loads with atleast 25 HP pump size, loads large
enough to justify the cost of load control equipment and installation costs.3

3 Note that in PacifiCorp’s existing programs, even pump loads this small do not commonly participate. If a pump is less than 50 kW
(67 HP), then a $1500 enrollment fee is charged to the customer, resulting in very few small pumps.

Applied Energy Group
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T a bA-3e Il rrigation LoadaCdntori platRProogr am

Participation (as

State % of irrigation Basis for Assumptions
load)
CA 15% Based on feedback provided by PacifiCorp staff.
The steadystate participation assumption is informed by the maximum
D 5250 amount of realizable potential itdaho, based on current program experienci
’ and likely future possibilities. This was developed in consultation with
PacifiCorp program experts in the area.
OR 15% Based on feedback provided by PacifiCorp staff
Similar to Idaho, the steaedstate participation assumption is informed by the
maximum amount of realizable potential in Utah, based on current progran
uT 30% . . o : ) X
experience and likely future possibilities. This was developed in consultatic
with PacifiCorp program experts in the area.
WA 15% Basedon feedback provided by PacifiCorp staff
Wy 15% Based on feedback provided by PacifiCorp staff

[ 3/l we! L[ avotbwithwe L/ LtW ¢ DK b

Table A-4 presents participation assumptions for the Curtailment Agreements option. The basis for
arriving at these assumptions is explained below.

T a bA-4e C&l Curtail ment Program Participation
States Unit Value Basis for Assumptions
Average of 50 percentile and 7% percentile values from a datase
of 7 utility programs, based on FERC 2012 survey of DR prograi
The 50 percentile value is 17%, and the'7percentile value is
30%. These are consideredhe the low and high end of the
participation range estimate. We assume the C&I Curtailment
Large C&l Customers L . S :
participation assumption to be at the midpoint of this range.
All states Steadystate L ) i
L 22.1% Please note that these programs, primarily delivered by third
Participation (as % of . . :
eligible customers) parties, are relatively new and much femia number than legacy
DLC programs. Therefore, the dataset size for these programs it
relatively small.
This results in a value of 23.5%, but is adjusted downward by a
factor of 0.94 to 22.1% because of EPA regulations as describer
below.
Exra-Large C&l
Customers, The data source is the same as Large C&I customers above,
All States Steadystate 20.9% resulting in a value of 23.5%. This is adjusted downward by a fe
Participation (as % of of 0.89 to 20.9% because of Efegulations as described below.
eligible customers)
dwL/ 9 bo{Il!té¢ wS3Adz Il A2y A

Program participation rates are further adjusted, taking into account the EPA’s Reciprocating Internal
Combustion Engines National Emission Standards for Hazardous Air Pollutants “RICE NESAHP”
regulations that will constrain the operation of certain back-up generators (BUGs) that contribute to
curtailment and demand response efforts. After reviewing data from industry sources, participation
rates were adjusted according to the following assumptions:

1 Assumed % of customers with BUGs = 30% for extra-large C&I, 15% for large C&I

1 Assumed % of curtailment peak demand impacts from BUGs = 50% for Curtailment Agreements
programs

Applied Energy Group A-3



1 Assumed % of BUGs affected by the EPA legislation = 75% (This is an estimate. Newer generators
built after 2006 will generally pass regulations as is.)

With these assumptions, we create a participation deflator or discount factor as follows:
9 Participation rate deflator for large C&I customers: 100% - (15%*50%*75%) = 94%
1 Participation rate deflator for extra-large C&I customers: 100% - (30%*50%*75%) = 89%

Therefore, adjusted steady-state participation rates change from the 23.5% value in Table A-4 to the
following:

1 22% for large C&I; 21% for extra-large C&I

{vaa! w, /[higMB { d!'w¢ L/ LtWeELOn{b

Table A-5 provides a summary of participation assumptions in all Class 1 DSM resources. For existing
programs, initial participation levels are calibrated to current projections, with incremental potential
beginning in 2019. Where resource types do not already exist, new resources are assumed to be
available for IRP selection beginning in 2019 to allow for vendor contracting and regulatory approval.
After introduction, program participation increases through marketing and recruitment efforts before
reaching a steady state three to five years later depending on the resource type.

T a bA-5e Participation Assumptions in Class 1 DSM Optio

Program
DSM Class 1 Options Start Year 1 Year 2 Year3 Year4  Year 520
Year

?Aelfs?a';g&cggégf&’)water Heating 2019 15%  45%  105%  135%  15.0%
Res DLC Central AC (UT) Existing 14.6% 16.7% 18.8% 20.9% 23.0%
Res DLC Elec Vehicle Chargingstates) 2019 2.5% 7.5% 17.5% 22.5% 25.0%
Res DLC Smart Appliances (All States) 2019 0.5% 1.5% 3.5% 4.5% 5.0%
Res DLC Smart Thermostats (All states, except 2019 1.5% 4.5% 10.5% 13.5% 15.0%
Res DLC Smart Thermostats (UT) 2019 0.7% 2.1% 4.9% 6.3% 7.0%
Res DLC Space Heating (All States, except UT) 2019 2.0% 6.0% 14.0% 18.0% 20.0%
C&I DLC Central AC (All States, except UT) 2019 0.3% 0.9% 2.1% 2.7% 3.0%
C&I DLC Central AC (Small, UT) 2019 2.3% 2.3% 2.3% 2.3% 2.3%
C&I DLC Central AC (Medium UT) 2019 3.4% 3.4% 3.4% 3.4% 3.4%
C&I DLC Space Heating (All States) 2019 0.3% 0.9% 2.1% 2.7% 3.0%
C&l DLC Water Heating (All States except UT) 2019 0.3% 0.9% 2.1% 2.7% 3.0%
C&I DLC Water Heating (Small, UT) 2019 1.5% 2.3% 2.9% 2.9% 2.9%
C&I DLC Water Heatiflgledium, UT) 2019 2.0% 3.1% 3.9% 3.9% 3.9%
C&l Ice Energy Storage 2019 0.2% 0.5% 1.1% 1.4% 1.5%
DLC Irrigation (CA, OR, WY, WA) 2019 1.5% 4.5% 10.5% 13.5% 15.0%
DLC Irrigation (ID) Existing 52.5% 52.5% 52.5% 52.5% 52.5%
DLC Irrigation (UT) Existing 27.4% 28.2% 29.1% 29.9% 30.0%

# 138$3-00 24)#)0!8BK-04)/ .3
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Participation assumptions for pricing options are based on The Brattle Group’s extensive review of
enrollment in full-scale time-varying rates being offered in the U.S. and internationally, as well as

Applied Energy Group A-4



findings of recent market research studies. The enrollment estimates are derived from a review of 6
primary market research studies and 31 full-scale deployments, which resulted in a total of 75
enrollment observations.

Specific data sources for deriving enrollment estimates are provided below.
wWSAARSIWNIAAGA W GA2Y | aadzYLIWIA2Y 4
Residential TOU Demand Rate

I Two of six state jurisdictions analyzed for parsimony and efficiency:

0 ORas dominant consideration in West half of system, with analysis findings applied to CA and
WA

0 UT as dominant consideration in East half of system, with analysis findings applied to ID and
wy

1 Opt-In Residential TOU Demand Rate
0 Opt-in steady-state participation = 28% of eligible customers
1 Opt-Out Residential TOU Demand Rate

0 Opt-out steady-state participation = 85% of eligible customers

Residential TOU Demand Rate with Electric Vehicle (EV)

1 Same two states analyzed as for the overall TOU Demand Rate, now for EV owners:
0 OR in West half of system, applied to CA and WA
0 UT in East half of system, applied to ID and WY
0 Opt-in steady-state participation = 3x more likely than non-EV customers.

T Opt-Out Residential TOU Demand Rate with EV

0 Opt-Out steady-state participation = 100% of eligible EV-owning customers

Applied Energy Group A-5



Opt-in Deployment Opt-out Deployment
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Figure A-1 above presents residential TOU enrollment rate data for both opt-in and opt-out offers. Key
observations from residential TOU offerings are:

1 Average opt-in enrollment rate = 28%
1 Average opt-out enrollment rate = 85%

1 Opt-out rate offerings are likely to lead to enrollments that are 3x to 5x higher than opt-in
offerings

1 Arizona’s high opt-in TOU participation is attributable to heavy marketing as well as large users’
ability to avoid higher priced tiers of the inclining block rate

n Ontario, the o opt-out rate includes some customers who switched to a competitive retai
T In Ontario, the 10% t-out rate includ t h itched t titi tail
provider even before the TOU rate was deployed

1 Figure A-2 below presents residential dynamic pricing enrollment rate data for both opt-in and
opt-out offers.
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Opt-in Deployment Opt-out Deployment
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Note: Pepco and BGE have deployed a default residential PTR. Results forthcoming.

FigAh2e Residenti al Dynamic Pricing-iBnrapdadument Rat e I

Figure A-2 above presents residential dynamic pricing enrollment rate data for both opt-in and opt-
out offers. Key observations from residential CPP and dynamic pricing offerings are:

1 Average opt-in enrollment rate = 17%
1 Average opt-out enrollment rate = 82%

1 Dynamic pricing options considered include CPP, RTP, variable peak pricing (VPP), and peak time
rebates (PTR)

1 OG&E’s VPP rate was rolled out on a full-scale basis in 2012 and has reached its target
enrollment rate of 20% a year ahead of schedule

Availability of Gulf Power’s CPP rate is limited
1 PG&E’s CPP has over 100,000 participants

Additionally, Pepco, BGE, SCE, and SDG&E have deployed a default residential PTR, but results
were not available at the time of this analysis

Applied Energy Group A-7
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Note: Size of applicable C&I customer segment indicated in parentheses.

FighkBe C&I TOU Pri ciRmd eErad lal fheamtapptadu D Op t

Figure A-3 above presents C&I TOU enrollment rate data for both opt-in and opt-out offers. Key
observations from C&I TOU offers are:

1 Average Opt-in enrollment rate = 13%
1 Average Opt-out enrollment rate = 74%

1 Estimates are reported separately for Small, Medium, and Large C&I customers (as designated by
the utility) where possible

1 Full-scale opt-in deployment estimates were derived from FERC data, with a focus on the highest
enrolled programs

1 TOU rates are often offered on a mandatory basis to Large C&I customers; these are excluded
from our assessment

Applied Energy Group A-8



Opt-in Deployment Opt-out Deployment

Hashed pattern indicates heavily

marketed full-scale deployment, o 76% 78% 79%
80% - solid bar indicates primary market 73% 75% ’
research 66%

100% -

o)
=]
=

60% -

- 31% 32%
o 19% 20% 22% 24%
(]

20% | o, 14% 16

e
A\
AN

0%

SCE {Large)
PG&E (Large)
SDG&E (Large)

California lOUs (Small/Med.)

-
@
=
=
™
£
@S
-
c
o
™
=
i
=
o
=
o]
2
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Fighkde C&I FKrPiPcing Enroll ment -ihatapalD#ax a f or both Opt

Figure A-4 and Figure A-5 present C&I enrollment rate data for CPP and RTP, respectively. Key
observations from C&I CPP offers are:

1 There is limited full-scale CPP deployment experience for C&I customers.
1 Average opt-in enrollment rate = 18%

1 Average opt-out enrollment rate = 63%
f

C&I preferences for CPP rates tend to be slightly higher than for TOU rates - the opposite of the
relationship observed among residential customers

1 The California IOU default CPP offering began in 2011 and has experienced significant opt-outs -
it may not have been effectively marketed. The rate is being deployed to smaller customers, but
results from this deployment were not available at the time of this analysis.
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Note: Participation expressed as % of eligible load.

Fighkbe C&l RTP Pricing Enrolhl ®Demnapnt@atOe Data for

Key observations from C&I RTP offers are:

1 Large C&I RTP deployments vary widely and enrollment is heavily dependent on the nature of
the rate offering

Average opt-in enrollment rate = 31%*

Average opt-out enrollment rate = 18%

All observations are based on full-scale deployments

Participation estimates are derived from a 2005 LBNL survey

Opt-in rates exceeding opt-out participation rates is likely a result of having few observations
There are many different RTP design/hedging options and these significantly affect enrollment

Local market conditions also play a key role in determining RTP enrollment

=A =4 =4 -4 -4 4 -4 -

The LBNL study finds that most Large C&I RTP programs are not heavily marketed and provide
limited assistance to help participants manage price volatility

4 We adjust the opt-in enrollment rate downward for purposes of this analysis - see Table below - since we anticipate that opt-ins will
be less prevalent than opt-outs within the same service territory. We also anticipate a lower general level of interest in RTP than other
available rates.
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Table A-6 provides the average enrollment rates in pricing options, based on the observations
presented earlier. These represent averages across 6 market research studies and 31 full scale
deployments. These enrollment estimates are for rates that are offered in isolation, with only the
existing rate as an alternative choice.
T a bA-6e Average Enroll ment Rates in Pricing Options
Type of Customer Class Option Enrollment Rate for Standalone
Offer Programs
TOU 28%
— TOU Demand Rate 28%
Residential
TOU Demand&ate w/ EV 84%
, CPP 17%
Optin ToU 13%
c CPP 18%
&l
RTPl@rge) 3%
RTP Extralarge) 5%
TOU 85%
Residential TOU Demand Rate 85%
esidentia
TOU Demand Rate w/ EV 100%
Opt-out CPP 82%
TOU 74%
cé&l CPP 63%
RTP 18%

LNNA I GA20/F NIAQRNMISINA 2y ! a&ddzYLJiA2Yy a

Expectations around participation in irrigation pricing options have not changed significantly relative
to the 2015 PacifiCorp DSM potential study. Therefore, we continued to use the participation rates
developed in that prior study.

{aa! w,/[hcob { d!' we¢ L/ LtW E¢BKD

This section presents summary tables for pricing participation assumptions by customer class, for
both opt-in and opt-out offers. For existing resources, initial modeled participation is calibrated to
current participation. Any new or incremental Class 3 resources are assumed to be available for IRP
selection after the establishment of Advanced Metering Infrastructure (AMI) is assumed to be
available. PacifiCorp does not currently have comprehensive AMI in any of its service territories. This
study assumes that PacifiCorp makes a staggered deployment of AMI in Oregon in 2020, Idaho in 2021,
and all other territories in 2025. After introduction, program participation increases through
marketing and recruitment efforts before reaching a steady state three to five years later depending
on the resource type.
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T a bA-7e Participation Assumptions Var yRegi Ramneisall wCu &t
i n DynamiOdf fRrri)ci ng

hlLliAz2y o {tﬁNf,\?ﬁN‘ L SENJ o SIENJ L SENJ CSENI , SEmg

¢ hS§

/1T EX)¢ex2 HAOHP HDYy y ®n M oD Hp @I HY ®.
h w HNHAN HOy y ®&n M D Hp @I HY ®.

¢h5SYlyR wlds$

/1T }¢X HAOHP HDYy y ®n M D Hp @I HY ®.
L5 HNOHM HOy y ®&n M D Hp @I HY ®.
h w HNOHAN HOy y ®&n M D Hp @I HY ®.

¢h5SYlYyR wliS gk9=z

/1T }¢X HAOHP y &n Hp @I py o Tp P ynao,
L5 HNAHM y ®n Hp @I py o Tp ® yno.
h w HNOHDA y &n Hp ®I py o Tp P ynao,

[ NAdG BORE t NAOAyYy3

/1T }¢X HAOHP MPT pdm MM D Mp D MT &,
L5 HNOHM MPT pdm MM D MPp P MT &,
h w HNOHDA MPT pdm MM D MPp P MT &,

5 Participation for Idaho TOU not applicable because it is already an existing rate offering. Zeroed out to avoid negative impacts in
modeling.
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T a bA-8e Participation AssumptioNar yongCRAati€s s wmehsOf
Dynamic Pricing Offer)
hLIGA2Y ctNBgPJNJY L SENJ o SIENJ L SENJ CSENI , SEmg
¢hi{YlIrd$RAXzY F B S
/T | ¢X HAHP M b o o0 dg hPm MM®- Mo P,
L5 HAHM Mo o0 dg hPm MM®- Mo ®,
h w HNHA M ®do o0 dg hPm MM D" MO @,
¢hi[ I NBS /3L
[ N HA Mg Mo 0 dg hPm MM®- Mo ®
Chg9EGNI [FNES /3L
L5 A HA Mg Mo o0 dg hPm MM®- Mo &
/I NA G SOt tcWOAYI 3 alSRAdzY / g
/T | ¢eX HAOHP MDYy p ®n MH D MC DI My ®.
L5 HNOHM M Py p ®n MH D MC DI My ®.
h w HNOHDA M Py p®n MH D MC DI My ®.
I NAGAOFt  BNESt NN¥RAYHGNI [/ 3L
[ HAawmd M Py p dn MH ® Mc P My &
wSEFf ¢AYS HNESON A
Vet { HA Mg noo nod H®M HOT odn
wSEE ¢AY®EW(NEONYNES /9L
[ N | HA Mg ngp MR p o®p ngy: pd rE”
T a bA-% Participation Assumptions Marryilmg i Rattienso n( wWiutsh
Dynamic Pricing Offer)
hLIGA2Y tN‘Egl'_\”mY SN CSEND CSEN CSENI S
Chm NNR I GAZ2Y
/[TY 1 ¢X HNHP M P o oddg hdm MM MO @,
L5 HNHM M P o oddg hdm MM MO @,
h w HNHA M P o oddg hdm MM MO @,
/I NRA G BONE tcNINDAAEAT GA2Y
/[TY 1 ¢X HNHP MDYy p dmr MH ® MC DI My @,
L5 HTHM MDYy p dmr MH ® MC @i My @,
h w HNHA MDYy p dmr MH ® MC DI My @,

6 All Extra-Large C&I customers already on mandatory TOU rates except ID, so these are removed from the analysis of incremental

resources.
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T a bA-1e0 Participation Assumptions
out Dynamic Pricing Offer)
hlLliAz2y o tNBgPJNJY o SIENJ L SENJ o SIENJ ,SInNJ , SEmh g
¢h?
/1T EX)¢ex2 HNHDP y op Hp O p P TC O ypo.
h w HNHA y ®op Hp @ p o TCOD| ypo.
¢h! 5SYIFYyR wlki$
/1T }¢X HNHDP y ®op Hp O p P TC®| ypo.
L5 HNAHM y op Hp O p P TCOD| ypo.
h w HNHDA y ¢p Hp ®| ppd TCO| ypo.
¢h5SYlYyR wliS gk9=z
/1T }¢X HNHDP Mn b, onao, Tn®d, dhn b, Mnna
L5 HTHM M d, onao, TNno, dhn P, Mnanneé
h w HHA M d, onao, TNno, dhn b, Mnanneé
I NAGAOIE tSF1 tNAOAyYS3
/1T }¢X HNHDP y ®H HN D pT ®I TO0D Yy HO®.
L5 HTHM y ®H HnN D pT dI TO0OD Yy HO®.
h w HTHDA y ®H HnN D pT dI TO0OD Yy HO®.

7 Participation for Idaho TOU not applicable because it is already an existing rate offering. Zeroed out to avoid negative impa cts in

modeling.
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T a bA-lel Participation AssumptioNar yong CRA&t-o€usts ( wime h s Of
Dynamic Pricing Offer)
hLIGA2Y ctNBgPJNJY L SENJ o SIENJ L SENJ CSENI , SEmg
¢chi{YFffts aSRAdzY [IINHS /3L
/1y | ¢X HAHP TOn HH ®| pmo cc P Tn o,
L5 HNAHM TOn HH O pmo! cc d Tno.
h w HANHA TOn HH O pmo! cc d Tn
¢chg[ F NBS /9L
rit { HA Mo TOn HH ®| pme cc P Tn o,
Chg9EGNI [FNES /3L
L5 B HA Mo TOn HH O pmo! cc d Tno.
/I NAGAOFt q{Srh{f ft A GASYRIA dzY / gL
/T | ¢eX HAOHP MDYy p ®n MH D MC DI My ®.
L5 HNOHM M Py p ®n MH D MC DI My ®.
h w HNOHDA M Py p®n MH D MC DI My ®.
I NAGAOFE t SH1YR NREGANFI / g[LF NB S
[ HAawmd c do My @ nnaoi pc®- cood,
wSEft ¢AYS HNESOAN A
[ HAawmd M Py p dn MH ® Mc P My @,
wSIEf ¢AYCD EGINEONYNES [/ 3L
[ HAawmd M Py p ®n MH ® Mc P My @,
T a bA-1e2 Participation Assumptions Marryilmg iRattd so n( wWiutsh
out Dynamic °Pricing Offer)
hLiGA2y o tN‘Egl'_\”I'\UY CS8ENJ U S8ENJ U SENI . SENJ |, SEmng
ChiL NNAIFGAZ2Y
/T ¢ex HNHDP c do My D nnaoi pc o cood.
L5 HNAHM c do My D nnaoi pc o cood.
h w HNHA c do My D nnaoi pc o cood.
[ NAGAOI f ¢LNNR 3t NIME@NY 3
/T ¢ex HNHDP TOn HHODI pmo cc d Tno,
L5 HNAHM TOn HHODI pmo cc d Tno,
h w HNHA TOn HHODI pmo cc d Tno,

8All Extra-Large C&I customers already on mandatory TOU rates except ID, so these are removed from the analysis of incremental

resources.

° The Real Time Pricing Option (RTP) is not considered to be suitable for irrigation customers. Irrigation customers are not likely to
have the ability or interest in managing their load on an hourly basis in response to real-time price fluctuations. Large industrial
customers have the sophistication and financial incentive to do this, but agricultural customers don’t have the right business model
for RTP to be a viable option for managing their loads. Irrigation customers are likely to exhibit relatively lower real time fluctuations
in their load when compared to C&I customers. In some cases, the load remains quite flat. Loads are likely to vary by season and time

of day. But hourly fluctuations may be practically non-existent.

Applied Energy Group

Therefore RTP is not considered suitable for these customers.

A-15






B

CLASS1 AND 3 DSMIMPACTASSUMPTIONS

This appendix presents detailed impact assumptions for Class 1 and 3 DSM resources included in our
analysis.

#, 1 3@$ 3 -)- 0! #14335-04)/ .3
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Table B-1 presents unit load reduction assumptions for residential DLC

T a bB-1e Resi dentUnhat Dbo&ds?Reducti on
State Unit Value Basis for Assumption
CA 0.66 C2INiF KX nogt PSAEBKISR I MSANXR
{C YR aC K2YS LI NIAOALN yi(a
ID 0.46 RIFIGlF LINPOARSR o6& tIFOAFA/ 2NLM
kW - . a A oA
LRIFIK2 | Y L A ¥
OR reduction 0.43 e aa de Jqusz Jrast WORE aan?\LmA&/
per LJ2 6 S NE YR ¢Sl UKSNJ | R2dzaiu SF
UT participant 097 R}\TTSN\B)/OSa I ONRaa UKS aSNIWA
for Cooling t2oSNJ
WA 0.53 C2NJ GKS 2GKSNJ adlFasSaz AYLH O
'¢ YR L5 AYLE®OAAZTI PR2GKSII
WY 0.53 aidlraso
kw
All states redug:lon 058 7t Plan fromCadmus Group, Comprehensive Assessment of
pe ' DemandSide Resource Potentials (262d33), age 75, 2013.
participant
for DWH
CA 1.11
KW-
ID Reduction .75
OR per 1.20 55¢Sf 21LISR dzaAy3d GKS I gSNF IS
uT participant 1.38 5[/ tAf20 62!'03 YdzZf GALIX ASR &
WA o] S 1.47
Heating
WY 1.78

10 The unit impact assumptions are at site.

1 Recent Cool Keeper program data provided by PacifiCorp indicates that impact per unit in SF homes is 1.1 kW and impact per unit
in MF homes is 0.36 kW. SF homes are estimated to have 1.08 units on an average, and MF homes are estimated to have one unit on
average. The total number of units enrolled in the Cool Keeper program is estimated at 100,000 (75,000 from SF homes and 25,0 00
units in MF homes). The weighted average impact per participant is calculated using these data.



TabllecoBht i nued

State Unit Value Basis for Assumption

CA 0.23

ID 0.21

OR ;(g/y-pi\?ggig;rt] 0.14 Developed using the DLC CAC impact, multiplied by ratio of the

uT for Room AC 0.23 UEC for Room AC/CAC in EE Market Profile for each state

WA 0.17

wy 0.30

CA 0.66

ID kW reduction 0.46

OR per participant 0.43 . y A e A .

T for Smart T D6 {FYS Ia wSaARSyuAlt 5[/ [22f¢

WA Stat Summey 053

wy 0.53

CA 1.25

D kW-Reduction 1.10

OR per participant 111 Developedusing the Space Heatifmgpacts multiplied by the ratio

uT for Smart F 1.35 of electric heat to electric cooling saturations.

WA stat (Winter) 110

WY 1.89
KW reduction DKFEGALIFNE wAaK® 5SYI| yIRLIWSHILYE

All States Pe][OF;aSrt'rﬁ;F:?m 0.139 91l dA LIYSYydo [ eNByOS . SNyt Se
Appliances {FYS F2NJ {dzYYSNI YR 2AyidSNIt
kW Reduction Average Level 2 charger is assumed t& 56 kW * 16.6%

All States per participant 0.92 probability of being plugged in to interrupt in the first place (4 hc
for Electric : ¢h! LISNA2RkuHn K2dz2NEO 6- OSt 9

Charger {driA2yd tAft20 90Ftda A2y wS
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Table B-2 presents unit load reduction assumptions for non-residential DLC.

T a bB-2e C&l DLC Unit sRkoad Reduction
State Program Customer Unit Value Basis for Assumption
Class
CA 1.67
ID kW 1.16
OR reduction 1.08
Small C&l per
ut participant 2.45
WA for cooling 1.34 The Utah impact is based on 2013 Cool Keepe
WY 1.34 program data for norresidential customers.
e DLC CAC TR Other state impacts are based on Utah impacts
: using the method described above for
ID kw 13.2  Residential DLC analysis.
OR Medium reduction 12.3
per
ut cel participant 27.8
WA for cooling 15.2
WY 15.2
kw . . .
. Assumed to b@.5 times larger thamesidentialDLC
DLC reduction o .
Small & water heatingimpacts based on ratio of HVAC
All states Water - per 15 L . )
) Medium - capacity sizes between residential and small C&l
Heating cal participant facilities
for DHW '
CA 2.82
D Small C de' Al
DLC mall C&l| - reduction 3.02 Based on Residentigbace heating impact. Derive(
OR & per ; L
Space Medium articipant 3.50 from ratio of HVAC capacity sizes between
ut Heating P P ) residential and C&l facilities.
WA C&l for Space 3.72
Heating '
WY 4.51
kw
Ice small & reduction AEG engineering research, vendor interviews
All States Energy Medium 5.00 engineering ! '
per technical briefon Thermal Energy Storage
Storage Cé&l -
participant

lwwL D! ¢h'htbh b ¢ whaft ! / ¢ {

For Irrigation Load Control, we assume that a customer will completely turn off their participating
pumps and equipment during an event. The portion of load that is completely curtailed is embedded
in the class-average participation assumptions covered in Appendix A.

12 The unit impact assumptions are on site at the meter.
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Table B-3 presents load reduction assumptions for the Curtailment Agreements option.

T a bB-3 Curtail ment Agreements and |l ce Energy Storage |

State Unit Value Basis for Assumption

Weighted average impact estimates from aggregator DR programs administered |

e:f)oﬁ:; d California utilities (Ref: 2012 Statewide Load Impact Evaluation of California
All loadin 210 Aggregator Deman_d Response Progr_ams VoI_ume 1: Ex pos_t a_md Ex a_lnte Lo_ad In
states Curtail Christensen Assodis Energy Consulting; April 1, 2013.). This is combined with dg
from the 2012 FERC National Survey database of DR programs.
Agreements

Impact assumed the same for both Summer and Winter.

#, 1 38$ 3 -)- 0! #!14335-04)/ .3
fbLlat! /!¢ {! at¢LhbyL/Chtwd L h b {

Table B-4 below shows the customer segments and rates for which per-participant peak demand
impacts were estimated.

T a bB-4e Applicable Customer Segments for Devel opment o
Tou TOU Demand
Customer Giss TOU CPP RTP Demand oo EV

Rate

Residential X X X X

Small C&I X X

Medium C&lI X X

Large C&l X X X

Extra Large C&l X X X

Irrigation X X

{GSLIA FT2NJ ! yAdG LYLI OG 9aidAyYlLdSa FT2NI t NAOAY3I hLWiAz2zya
The following steps describe the process followed for arriving at impact estimates for pricing options:
9 Establish a reasonable peak-to-off-peak price ratio for each rate option

0 The peak-to-off-peak price ratio is the key driver of peak demand reduction among
participants in time-varying rates.

0 A higher price ratio means a stronger price signal and greater bill savings opportunities for
participants - on average, participants provide larger peak demand reductions as a result.

0 We surveyed the range of price ratios that have been offered in time-varying rates over the
past decade to establish reasonable assumptions for PacifiCorp.

0 We chose a modest 2:1 TOU price ratio in recognition of lower-than-average energy prices in
PacifiCorp’s operating regions.

0 The assumed CPP price ratio of 6:1 is also lower than the national average.

1 Simulate impacts of time-varying rates based on a comprehensive review of recent pilot results

Applied Energy Group B-4



0 Due to limited experience with dynamic pricing in PacifiCorp's service territories, we could
not rely on its existing tariffs/programs to estimate per-customer peak reductions

0 Instead, for residential customers, we rely on results from more than 200 pricing tests that
have been conducted in the U.S. and internationally

0 Small and Medium C&I impacts are based on results of a dynamic pricing pilot in California
0 Large C&l impacts are based on experience with full-scale programs in the Northeastern U.S.

9 Brattle’s “Arc of Price Responsiveness” was used to simulate TOU and CPP impacts for residential
customers. These are illustrated below in Figure B-1 and Figure B-2.

60%

B From Pacific Northwest

50% -

40% -
Residential TOU

impact at 2-to-1
price ratio =5.7%

Peak Reduction
w
o
N

°
20% - ¢
°
———
10% | ]
°
0% T
1 2 3 4 5 6 7
Note: 65 data points. Peak to Off-Peak Price Ratio

19 winter impacts are shown for reference purposes only.

FigBte Results of Residential TOU Pricing Tests witdht
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60%

B From Pacific Northwest

50% - [ ]
Residential CPP
40% - impactat 6-to-1
& price ratio = 12.5% o °
L o
Q
3 30% -
[}
o
-
©
[J]
& 20%
10%
0% T T T T T \' T

1 2 3 45 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 23
Note: 40 data points, 2 not shown, Peak to Off-Peak Price RatiO

1 dropped as outlier in regression. 5 winter impacts are shown for reference purposes only.

FigB2e Results ofCPRPedicdearmgt iTelsts with Arc

1 C&I impacts were estimated using a similar approach, but fewer pilots have been conducted for
these customers. Figure B-3 shows the peak reduction with varying peak to off-peak price ratio,
for participants without and with enabling technology.

C&I Arcawithout Tech C&I Arcawvith Tech

G00% s0.0%

—Large C&I| —Large C&I

Medium C&| Medium C&I

—Small C&I

——Small C&I

s00%

Peak Reduction
Peak Reduction

Peak to Off-Peak Price Ratio

Peak to Off-Peak Price Ratio

FigBBe C&l |l mpacts with and without Enabling Technol o

1 Per-customer pricing impacts are scaled down in the opt-out deployment scenario.
0 A new dynamic pricing pilot by the Sacramento Municipal Utility District (SMUD) found that
the average residential participant’s peak reduction was smaller under opt-out deployment
than under opt-in deployment.
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0 Thisis likely due to a lower level of awareness/engagement among participants in the opt-out
deployment scenario; note that, due to higher enrollment rates in the opt-out deployment
scenario, aggregate impacts are still larger.

Per-customer TOU impacts were 40% lower when offered on an opt-out basis.
Per-customer CPP impacts were roughly 50% lower when offered on an opt-out basis.

We have accounted for this relationship in our modeling of the residential impacts.

=A =4 =4 =4

Simulated impacts for irrigation customers:

0 A 2001/2002 irrigation TOU pilot in Idaho found that customers produced, on average, a 9%
reduction in peak demand for a TOU with a 3.5-to-1 price ratio.

0 We used the Arc of Price Responsiveness to scale these impacts to the TOU and CPP price ratios
assumed in this study.

0 The resulting peak demand reduction estimates are 4.7% for a TOU rate with a 2:1 price ratio
and 13.1% for a CPP rate with a 6:1 price ratio.

1 Final summary of results for time-varying rates:

Table B-5 and Table B-6 shows the summary of per-customer impacts from time varying rates.

T a bB-5%e Resi denCusattomenr | mpacts from Pricing Options

t SNJ / dzai t SNJ / dza

ceLIS GGy g nuiazy  CEEUYT TGS
wSRdzOGA: wSRdzOG A -
hlLiiy wSaiRS$ Iff ¢ AWSE a8 p ®Ti2 p ®T:
hlLiiy wSaiRS: I ff I NRGAOFE t¢ MH ®p:z M H Pz
hiLily wS&aARS hwx 21 ¢th! 5S8SYI YR 0 ® oz 0 P o3
hL#iy wSaARS ! ¢X L5 ¢h! 5S8SYI yR y © g2 noE:F
hiLily wS&aARS hwx 21 ¢h! 5S8SYI YR nopd nop g
hiLdiy wSaARS !¢xX2|L5 ¢h! 5SYI YR M®HH n o3
hL#dz wSaARS It ¢ AWM a$s 0 P2 0 P niz
hL#dzi wSaARS: I ff I NRGAOFE t¢ c ®oi: c ®oz
hl#dzi wSE&ARS hwx 21 ¢th! 5S8SYI YR H @ g H ®
hL&dzi wSaARS: ! ¢X L5 ¢h! 5SYIYyR n @y n ok
hl#dzi wS&ARS hws 21 ¢h! 5S8SYI YR P ys: o P i’z
hl#dzi wS&E&ARS ! ¢X L5 ¢h! 5S8SYIYyR noT o n e

13 Brattle developed per customer peak reductions in percentages. Households with electric vehicles were assumed to have pe ak loads
of 6kW, so the percentage-impact assumptions are multiplied by 6kW to obtain the kW impact reduction for these Class 3 resources.

14 Our estimate here does not differentiate peak demand reduction in the summer and winter months. In practice, summer demand is
generally reduced by a greater percentage than winter demand.

15 TOU Demand Rates designed for Eastern States are focused on summer peak reductions and exclude winter peak savings and
associated rate design elements

16 Ibid

17 Savings in households with electric vehicles are taken as a percentage of an assumed 6 kW system-coincident peak demand, rather

than the lower, average household demand that is used on a state-by-state basis for other rate options. Note also that the rates
designed for Eastern States are focused on summer peak reductions, and exclude winter peak impacts.
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T a bB-6e C&l

-CPuesrt omer | mpacts from Pricing Options

t SNJ / dza{ t SNJ / dz&.
{dzyYYSNI t 2 AyidSNJ

¢ceLIS 2F /daAadzaYsn hLiiAz2y 55V yR 55YH yR
wSRdzOGA2 wSRdzO0 A :

20K {YFHtf /3 ¢AWMSE &S n o n o
20K {YFtf /3 /I NARGAOFE tSI | n dciz n ®cit:
20K aSRAdzy / ¢Am& as H ®ci H ®ci
20K aSRAdzY / / NRGBSORE t NAOAY T oz T o
20K [FNBS /3 ¢AwS as 0 P M3 0 P M3
20K [FNBS /93 /I NAGAOFE tSI ] y ® s y ®n:s
20K [FNBS /93 wSIFf ¢AYS tNRO y ®niz y ®nz
20K 9EGNI [} ¢AWMSE as 0 ® M : 0 ® M2
20K 9EGNI [+ / NRGAOLE t S y &l y ®nml:
26K 9EGNI [+ wSIf ¢AYS tNRO y ® iz y ® s
20K LNNAR3IIFGA ¢AWMSF as n e n e
20K LNNAIIFGA / NARGAOFE tSI | Mo ®E: Mo ®JE:
Notes:

I TOU impacts assume 2:1 peak to off-peak price ratio

1 CPP impacts assume 6:1 peak to off-peak price ratio
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CLASS1 AND 3 DSMPROGRAMCOSTASSUMPTIONS

This appendix presents itemized cost assumptions for the Class 1 and 3 DSM resources included in our

analysis.

#, 1 3@$ 3 -02/ ' 21#/ 34335-04)/
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Table C-1 presents itemized cost assumptions for residential DLC.

T a bG1le Resi dent i

Cost Item Unit

al

Value

DLC Program Cost

Assumpt i

Basis for Assumption

Annual Program

Administration Cost $lyear

$/new
participant

Annual Marketing and
Recruitment Costs

Equipment capital and
installation cost foHVAC = $/participant
switch

Equipment capital and
installation cost for WH
switch

$/participant

$300,000¢ CAC
& Space Heating

each

$75,000¢ Smart

programs & EV
charging each

$50-60

$315

Assumed 2 FTEs are required to run the DLC progr
system wide (targeting residential and commercial
customers with eligible cooling equipment),
@$%$150,000 per FTE. The overall cost is allocated
across customer classes by stataséed on their
shares in the 203potential for CAC and Space
Heating.

RAC ad WH programs share costs with CAC and
Space heating. And additional $75,000 (1/2 FTE) fo
each smart thermostat and smart appliances.
Assumed $50 peparticipant marketing and
recruitmentcost for Utah. For other states, costs are
assumed to be 20% higher at $60, to reflect additiol
marketing/recruitment efforts that may be necessan
Assumed $15 cost for switch, plus $100 installation
cost. Based on Cool Keeper program data, number
units per participant is 1.06 (weighted for single

¢ family and multifamily home participants). Therefore

the total cost per unit is multiplied by the average
numberof units per participant, in order to arrive at
the total capital and installation cost per participant.
Cost is assumed to be uniform across all states.
Assumed $15 cost for waterheater switch (same as
cooling switch cost), plus $200 installation cost. Wa
heater switch installation cost is assumed to be
double that of cooling switch installation cost
(reflecting scheduling time for going inside house,
extra time required for istallation).

ons



TabG®le Continued
Cost Item Unit Value Basis for Assumption
Smartthermostat assume no incremental
(Yiowai¢ ¢ SlidAaLYSyd O2ad G2 GKS L
NIy23eMly 29YE Y2RSt 6KSNB Odzad2y
already procured.
Equipment capital and v NIi
installation costSmart $/participant f LA I ¢3S Smart apfiances Google research revealed devices
Programs and EV P P bo ¥ range anywhere between $15@00. The home
Charging nn needsWi-Fihub to connect devices
EV Charging EV chargingAEGresearchof pilot and active utility
$1,200 programsindicates this is approximate cost of
installing level 2 chargingguipment.
%\lcc %Lgccé?—%at Assumed to be 5% of capital and installation costs
Annual O&M cost $/participant ' 2P HVAC switchesAssumed higher for more complex
$20¢ Smart ¢ .
stat smart thermostat devices at $20.
-~ Incentive level assumed tel$20 per unit, which
Per participant annual - : . .
incentive (AG. Space $/participant/ $21 translates into $21.2 per participant, assuming 1.0¢
P year units® per participant. $20 incentive is based on Cc

Heating, Smart tstat)

Keeper program incentive level.

18 Average no. of units per participant in residential DLC is 1.06, weighted by SF and MF participants. This is based on Cool Ke eper

program data.
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Table C-2 presents itemized cost assumptions for C&I DLC.

T a bG2e Cé&l

DLC Program Cost Assumptions

Cost Item Unit Value Basis for Assumption
ﬁgnml:g: s?rrei%sné ost $lyear Assumed to beovered andncluded under residentigirogram
A . e fo.r Assumed to be 25% higher than residential costs.
nnual Marketing small C&l;
. $/new
and Recruitment participant _
Costs $7590 éogrd:nedlum Assumed to be 50% higher than residential costs.
$387f Perswitch capital and installation cost is assumed t
or o X .
small C&l be $200, which is same as residential. However, sr
Equipment capital C&l customers, on average, are estimated to have
and installation cost =~ $/participant AC unitst® Medium C&I customers, on an average,
for AC switch $1,120 for are estimated to have 5.6 unit8 So per participat
medium C&lI costs are scaled up accordingly for small and medi
C&l DLC participants.
Equipment capital
and installation cost ~ $/participant $315 Same assumption as residential
for WH switch
- $19 for small &I;  Assumed to be approx. equal to 5% of capital and
Annual O&M cost $/participant $60for medium C&l installation costs for AC switches.
The per participant incentive levedse based on
average incentive amounts based on 2013 Cool
Keeper data for nomesidential customers. C&lI
participants are offered two incentive levels, based
Per participant $/participant/ $38 for small C&I, on the size of the AC unit. Units less than 5.4 tons
annual incentive (AC $128 for medium  have a $20 annual bill credit, while largéesunits
& Space Heat year ceal have an annual incentive of $40. 2013 f@sidential
Cool Keeper program data provided the number of
units that received $20 and $40 incentive amounts.
This was used to calculate the average incentive
provided on a per participant basis.
Perparticipant -
annual incentive $/pa;t(|eca|1|?ant/ $24 Same as Residential

(WH

19 The estimation of the number of units per participant is based on Cool Keeper program data for non-residential customers, provided

by PacifiCorp.
D Ipid.
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Table C-3 present cost assumptions for the Irrigation Load Control.

Ta bG3e Il rrigation Proad atho riCtorsd¥ Assumpti ons
Cost Item Unit Value Basis for Assumption
Based on thireparty program implementation experience,
irrigation load control delivery cost is expected to be in the
range of $450/kW. This applies to states such as Idaho ar
Utah, with relatively favorable markets for realizing irrigatic
load reducions. The delivery cost for Idaho and Utah is
assumed at the midpoint of the $480/kW estimate.
For the other states, delivery costs are assumed to be 30%
Program higher, based on implementation experience. The higher
. $52 for ID and UT;  costs reflect a combination of higher valoep types (due to
Delivery Cost $/KW- - S . . : -
o $68 for remaining which incentive costs are likely to increase) and possibly
(administered year.

by third party)

states;

higher marketing and recruitment costs in these states.
2S5 | aadzyS RSt AQSNE O2ai G2
costs associated with equipment purchase and installation
maintenance costs, network communications costs, sales
marketing costs, and payments to the customén.
additional 10% cost, over the third party delivery cost, is
assumed to account for separate utility expenses related t
program management, regutary filings, internal book
keeping, etc.

Table C-4 and Table C-5 presents itemized cost assumptions for Ice Energy Storage and Curtailment
Agreement program options.

T a bG4e C&l |l ce Enrogra8moCagé Assumptions
Cost Item Unit Value Basis for Assumption
Annual Proaram System wide costs for Ratéllocated aooss states and
Develo me?nt cost $lyear $75,000 customer classes for 1.2 FTEFTE is $150,000Yew
P program that needs budgetllocated for development.
Annual Program $lyear $75.000 System wide costs for Ratéllocated aooss states and

Administration Cost

Annual Marketing and
Recruitment Costs

Equipment capital and

installation cost for

storage unit

Perparticipant annual

incentive (WH

customer classes for 1.2 FTEFTE is $150,000)

$90 for Allstates

a?iir::(ia\,\;nt except UT Assumed to be same as DLC CAC
parficip $75 for UT
AEG research indicates a typical small commercial
$/participant $10,000 storage unit size if 5 KW and that an average cost is
approximately $2,000/kW system.
$/pa;t|ec;|?ant/ $0 No incentive. Program purchases & installs unit.

2! These cost assumptions are on site at the meter.
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T a b@-5e

Costltem

Curt aiAlgmeeretme nt s

Unit

Value

Program Cost Assumptions

Basis for Assumption

Program

Delivery Cost
(administered
by third party)

Incentive
payment for

energy delivery

$/KW-
year

$/kWh

Based on thireparty program implementation experience,
delivery cost is expected to be in the range of S80kW. We
assumedelivery cost to be the average value in this range.
This is inclusive of all costs to run the program including
equipment purchase and installation costs, maintenance
costs, network communications costs, sales and marketing
costs, and payments to the casher.

$70.70 for all states

$0.11 for all states

In addition to the third party delivery cost, we assume
additional utility administrative costs to account for items
such as program management, regulatory filings, internal
book keeping, etc. The administrative costs are estimated
be equivalento a full FTE cost for implies a 1% adder to ths
per kW capacity delivery costs.

Based on thireparty program implementation experience,

energy dispatch prices typically fall in the $/&0/MWh

range. We assume an average price at the midpoint of this
range for all states.

#, 1389 3-02/' 21#/ 34335-04)/
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Table C-6 presents itemized cost assumptions associated with implementation of time varying rate
options (TOU, CPP, and RTP).

Ta bCle Cost Assumptions for Time Varying Rates
Cost Item Unit Value Basis for Assumption
., .2 Assumed 1 FTE (@$150,000 per FTE) is required to

Sp\'(w E]fn 22: g ém )\g\?& design and set up each of the T@kt CPP rates. For

Ceo0 F2NJ ¢ hj , RTP, itis assumed that costs are lower, since RTP is
Development $/program  $75,000 (0.5 FTE) for TOI applicable only to extréarge customer classes.
Cost prog bemand Rate. TOU Therefore, we assume that 0.5 FTE is required for

Demand Rate w/’ EV RTI setting up the RTP option. The ctime development

each: ’ cost is allocated across statesd eligible customer
' classes by their share of 2034 potential.
Annual Assumed 0.5 FTE is required for system wide
administration of TOU and RTP each, and 1 FTE is
i(rjcr)girr?i?[ration $lyear $75,0(r)i?:i§10.5 ;ngr?r . required forsystem wide administration of CPP. This
Cost P g prog cost is allocated across states and eligible customer
classes by their share of 2034 potential.
| x A& A 4
th g X ; g }Cf)ﬁ i IN:? SourceAEG implementation experienc€osts increase
58YFYR ol ld ¢ with customer size, with increasing need for eore

Annual 58YFYR wh IG . one marketing approachedgevelopment of customizec
Marketing and $/new WSAARSYGAL f\ load reduction strategies, etc. For large C&I custome
Recruitment participant aSRA dzy | s costs are assumed to be four times the cost for small
Costs FanN] /ttT and medium C&I participants; for exttarge

Applied Energy Group

Large C&I$200;
Extralarge C&8$400

customers, costs are assumed to be double the costs
for large C&I particignts.
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CLASS1 DSMTECHNICALPOTENTIAL

This appendix presents the technical potential estimation results for Class 1 DSM options. It assumes
100% participation of eligible customers in Class 1 DSM options included in the study. This case is only
a theoretical construct and presents a maximum upper bound, since attainment of 100% participation
is not considered to be practical. This represents the combined effects of both existing and incremental
resources.

#, 1 35 3 -4%# (. ) PN 4%. 42%35, 43

Total Technical potential assessment results, in aggregate and by state for the summer and winter peak
seasons, are presented below.

/TP {mMb{ &9/UdL/th¢9be¢L{e! ¢OH OB C

Table D-1 presents Class 1 DSM total technical potential for summer peak savings by state in 2036,
inclusive of both existing and incremental resources. Table D-2 provides the same information for
winter peak savings.

Ta bD-1e Class 1 DSM Tdatalt i Bdc tbryi SalatRo and Opti on

Pacific Power Sub Rocky Mountain Power Sub

total total
Program CA OR WA ID uT Wy Total
Res DLC Central AC 6.5 159 122.7| 173.4| 7584 44.2 24.7| 799.0| 9724
ResDLC Space Heating - - - - - - - - -
ResDLC Water Heating 5.0 9.1 105.1| 147.9 66.3 37.7 9.4 84.8| 2327
ResDLC Smart-Stats 6.5 159 122.7| 173.4| 7584 44.2 24.7| 799.0| 9724
ResDLC Smart Appliance 5.7 12.5 83.1| 105.9| 156.1 17.1 19.4| 187.9| 293.9
ResDLC Room AC 1.6 3.2 13.3 21.3 16.8 6.4 6.4 26.5 47.9
ResDLC EV Chargers 0.2 1.6 445 46.5 39.7 1.8 0.9 42.2 88.8
C&I DLC Central AC 22.2 23.3 1744| 256.2| 6314 59.5 70.8| 725.5| 981.7
C&I DLC Space Heating - - - - - - - - -
C&I DLC Water Heating 6.6 8.1 60.1 81.3 43.8 14.6 135 65.5| 146.8
DLAQrrigation 35.3 366.7 93.6| 179.0 87.5 50.2 13.9| 468.1| 647.2
Ice Energy Storage 34.8 59.1 339.7| 456.4| 463.9 819 119.7| 642.7| 1,099.1
Curtailment Agreements 5.7 9.6 177.9| 229.9| 401.0 46.3 217.2| 627.9| 857.8
Total 130.2 525.0 1,337.2| 1,871.4| 3,423.4 4039 520.8| 4,469.2| 6,340.6

n



Ta bD-2 Class 1 DSM Tot al T ec lhamidc &Olp t R cotne M) a210 3By ( SNi antt e

Pacific Power Sub Rocky Mountain Power Sub

total total
Program CA OR WA ID uT Wy Total
ResDLC Central AC - - - - - - - - -
ResDLC Space Heating 20.5 52.1 413.1| 563.3| 129.6 57.2 952.1| 388.9 52.1
ResDLC Water Heating 5.0 9.1 105.1| 147.9 37.7 9.4 2327 84.8 9.1
ResDLC Smart-3tats 12.4 379 3175| 4213 915 416 7726| 3513 37.9

ResDLCSmart Appliances 5.7 12.5 83.1( 105.9 17.1 19.4 2939 | 187.9 12.5
ResDLC Room AC - - - - - - - - -
ResDLC EV Chargers 0.2 1.6 44.5 46.5 1.8 0.9 88.8 42.2 1.6
C&I DLC Central AC - - - - - - - - -
C&I DLC Space Heating 10.3 14.2 93.3| 131.2 27.7 26.3 262.4| 131.2 14.2
C&I DLC Water Heating 6.6 8.1 60.1 81.3 14.6 13.5 146.8 65.5 8.1
DLC Irrigation - - - - - - - - -
Ice Energy Storage - - - - - - - - -
Curtailment Agreements 4.0 11.6 158.0| 204.3 423 202.1 707.9| 503.6 11.6
Total 64.7 147.0 1,274.8| 1,701.7| 1,238.0 362.3 370.5| 1,755.4| 3,457.1
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STANDALONECLASS1 & 3 DSMPOTENTIAL WITH OPT-OUT
PRICING

#, 1 38% 3 -0/ 4%. 4 2%35, 43

Volume 3 of the report presented Class 3 DSM potential results with pricing options offered on an “opt-
in” basis. This section presents potential results for a scenario where customers are defaulted to time-
varying rates, with an opt-out provision.

/T {06 { dwL/ UbD9b¢ LK 1 alcht ¢ L hb {¢!bds9

Table E-1 and Table E-2 present the incremental potential values from Class 3 DSM options after
netting out impacts from existing resources for the summer and winter peak seasons. Major
contributors to the incremental potential are residential and C&I CPP rates in Utah and Oregon, C&I
CPP rates in Wyoming, and residential TOU rates in Utah. Significant potential is also available from
new rate options such as TOU Demand Rate and TOU Demand Rate w/ EV.

Key observations from our analysis results are:

1 Under opt-out pricing, the total incremental potential from Class 3 DSM resources reaches 994
MW for summer peak season and 754 MW in the winter peak season in 2036, which translates
into 8.0% of PacifiCorp’s projected system summer peak demand and 7.1% of the winter peak
demand in 2036.

9 C&I CPP is the top contributor to Class 3 DSM potential in 2036. It constitutes almost 30% of the
total savings potential from pricing options.

1 Residential CPP is the second largest contributor to Class 3 demand savings in 2036, with
another one fourth share in the total savings.

1 Other large contributors are the residential TOU and TOU Demand Rate for regular residential
customers as well as electric vehicle owners.

1 Savings opportunities from RTP are considerably lower at 62 MW in 2036.
1 Forirrigation customers, CPP rates have over twice the savings potential in 2036 of TOU rates.
Key observations on a state-to-state basis are:

1 Utah CPP for residential or C&I customers represents the largest potential of any state/program
combination assessed.

9 Oregon has the second highest potential, after Utah. Winter peak demand savings for these
resources in PacifiCorp’s Oregon territories, at 234 MW in 2036, are almost as large as the
corresponding potential resource in Utah, which is 310 MW in 2036.

1 Wyoming ranks third in terms of potential contribution from opt-out pricing options. Most of the
potential is derived from C&I customers in the state, particularly large and extra-large industrial
customers.

In Idaho, almost 70% of savings opportunities from pricing options are in the irrigation sector.

1 In Washington, more than half of the opt-out pricing potential is attributable to residential
customers.

1 In California, residential and irrigation customers constitute the bulk of the savings
opportunities.
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T a bH-1e Class 3 DSM I ndraéd méryt Olpt P otnéSa maindB/?at e

Program CA ID OR uTt WA WYy Total
ResTOU Demand Rate 1.05 3.77 17.99 109.94 6.40 10.16 149.32
ResTOU Demand Rate w E 0.09 1.26 17.10 31.56 0.69 0.74 51.44
ResTOU 1.79 022 30.46 77.83 10.88 7.20 128.15
ResCPP 3.19 4.78 54.68 139.21 19.45 12.86 234.17
C&l TOU 0.55 1.68 022 022 022 022 2.23
C&l CPP 2.36 4.00 61.45 141.36 19.41 62.60 291.18
C&I RTP 0.41 0.70 12.89 29.04 3.35 15.78 62.17
Irrigation TOU 1.23 12.75 3.23 2.88 1.75 0.48 22.33
Irrigation CPP 2.91 30.26 7.72 7.23 4.14 1.14 53.41
Total 13.59 59.20 205.53 539.04 66.07 110.97 994.40

T a bH-2e CladDsSM3 Il ncrementdl bRPoOenhi on(Wamdvegt at e

Program CA ID OR uT WA wy Total
ResTOU Demand Rate 1.92 - 24.37 - 7.70 - 33.99
ResTOU Demand Rate w E 0.10 - 17.39 - 0.70 - 18.18
ResTOU 3.26 - 41.43 55.85 13.10 10.04 123.67
ResCPP 5.83 10.28 74.06 99.83 23.41 17.94 231.34
C&l TOU 0.48 1.87 11.89 31.40 5.08 6.29 57.01
C&l CPP 1.73 4.37 53.49 102.73 17.03 58.45 237.80
C&l RTP 0.29 0.84 11.45 20.96 3.06 14.68 51.27
Irrigation TOU 0.05 0.00 0.02 0.05 0.05 0.00 0.18
Irrigation CPP 0.12 0.01 0.05 0.13 0.11 0.01 0.42
Total 13.77 17.37 234.15 310.94 70.24 107.41 753.87

As indicated in the footnotes of Table E-1 some of the existing pricing options would experience
changes in program structure, such as reallocation of customers among Class 1 and 3 DSM options or
changes in rate structures, which make the representation of incremental potential a non-trivial
exercise. For this reason, simply subtracting the existing impacts from the absolute potential does not
yield the incremental potential results.

2 In these cases, the incremental potential calculation resulted in a negative value, which has been adjusted to zero. A negative
incremental potential indicates the potential analysis assumes a redistribution of participants relative to existing program
participation or a less aggressive rate pricing structure as compared to the existing rates. Our analysis also allows TOU participation
to drop below current levels, when assuming that some of the existing TOU customers migrate to other rates. For calculation of the
total incremental potential, these negative values have been adjusted to zero.

Applied Energy Group E-2
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Table E-3 and Table E-4 shows the levelized costs and associated 2036 potential estimates for each
option by state. Dynamic pricing programs are very inexpensive without considering the cost of AM],
and have substantial contribution in potential. C&I CPP, offered as a default rate with opt-out, has the
highest savings potential of 291 MW in 2036 at an extremely low cost of less than $3.88/kW-year.
Residential CPP, with second highest savings potential of ~234 MW in 2036, costs around $53.70 /kW-
year. Pricing options for irrigation customers can also be administered at lower than a levelized cost
of $5/kW-year. New programs like the TOU Demand Rate, offers 149 MW of savings for about

$38.60/kW in 2036.

T a bH-3e ClasM L edR!| i zed Qadsx6sldnocvreernre@ndtéablt i @ | i
(Summer k
System
Wtd Avg Total
. Levelized Potential
Option CA ID OR uT WA WY S/kW MW in
(2017 Year 20
2036)
ResTOU Demand Rate $102.67 $46.39 $63.46 $29.22 $53.58 $39.62 $38.60 149.32
ResTOU Demand Rate w E $29.96 $15.47 $25.74 $17.15 $29.91 $17.10 $20.81 51.44
ResTOU $31.01 - $19.28 $20.88 $16.46 $28.30 $20.46 128.33
ResCPP $80.82 $86.68 $49.77 $53.84 $41.94 $73.44 $53.70 234.17
C&l TOU $13.79 $6.16 $4.78  $4.25 $4.16  $5.45 $4.66 64.06
C&l CPP $12.75 $11.03 $4.83  $3.93 $4.33 $1.86 $3.88 291.18
C&I RTP $2.81 $2.69 $2.75  $3.00 $2.93 $2.89 $2.90 62.17
Irrigation TOU $2.48 $0.94 $2.63  $2.48 $4.14  $3.25 $1.64 22.51
Irrigation CPP $3.76 $1.05 $4.10 $3.74 $6.73  $5.12 $2.29 53.41
T a bH-4e ClasdM L edXloiszesd o2 6 Bathddhl5 e nPeontteanit i & | i
( Wi nRedrk
System Wtd Total
Avg Potential
Option CA ID OR uT WA WY Levelized .
MW in
$IkW (2017 o o
2036)
ResTOU Demand Rate $102.67 $46.39 $63.46 $29.22 $53.58 $39.62 $38.60 33.99
ResTOUDemand Rate w EV  $29.96 $15.47 $25.74 $17.15 $29.91 $17.10 $20.81 18.18
ResTOU $31.01 $19.28 $20.88 $16.46 $28.30 $20.46 123.67
ResCPP $80.82 $86.68 $49.77 $53.84 $41.94 $73.44 $53.70 231.34
C&l TOU $13.79 $6.16 $4.78 $4.25 $4.16 $5.45 $4.66 57.01
&I CPP $12.75 $11.03 $4.83 $3.93 $4.33 $1.86 $3.88 237.80
C&I RTP $2.81 $2.69 $2.75 $3.00 $2.93 $2.89 $2.90 51.27
Irrigation TOU $2.48 $0.94 $2.63 $2.48 $4.14 $3.25 $1.64 0.18
Irrigation CPP $3.76 $1.05 $4.10 $3.74 $6.73 $5.12 $2.29 0.42
Applied Energy Group E-3
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INTEGRATEDASSESSMENT OELASS1 AND 3 DSM
RESOURCES
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In the main body of the report in Volume 3, we presented Class 1 and 3 DSM analysis results on a
standalone basis, without taking into consideration interactions between Class 1 and 3 DSM resources.
This presents the resources in a way that best represents them before selections are made in the IRP.
However, if two resource classes are combined, whether in part or in whole, there will be some
interactions due to Class 1 and 3 resources often targeting the same customer classes and peak loads.
For example, C&I Curtailment Agreements and CPP both target large and extra-large C&I classes.
Customers enrolled in the C&I Curtailment Agreements program will have a lower amount of load
available for reduction during CPP events when compared to customers not enrolled in Curtailment
Agreements. Therefore, the total amount of load reduction that may be possible from Curtailment
Agreements and CPP combined would be less than the sum of the potential from these two options
considered on a standalone basis.

The integrated analysis results presented in this section attempt to address these interactions between
the two resource classes and provide an assessment of the potential, considering that both portfolios
of Class 1 and 3 DSM resources are offered simultaneously.

The first step in conducting an integrated assessment of Class 1 and 3 DSM resources is to define a
hierarchy of options, according to which eligibility criteria are established. This is necessary to account
for the interactive effects between Class 1 and 3 DSM resources, and to avoid double counting of
impacts. Program eligibility criteria were defined to ensure that customers cannot participate in
multiple programs. For example, residential customers cannot participate in both an air conditioning
DLC program and a dynamic pricing program, both of which could target the same load for curtailment
on the same days.

Table F-1 shows the participation hierarchy by customer class for applicable Class 1 and 3 DSM
options. The ordering of the options is based primarily on the firmness of the resource with secondary
consideration given to levelized costs and maturity of program offerings. Class 1 DSM resources tend
to be fully dispatchable and include firm capacity products. In comparison, Class 3 DSM resources are
likely to be less firm and depend on participant behavioral changes. Therefore, from a system planning
perspective, Class 1 resources are likely to provide more reliable load reductions as compared to those
from Class 3 resources. Hence, they are placed higher in the hierarchy before Class 3 options are loaded
in the modeling runs.
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T a bH-1e Participation Hierarchy in Class 1 and

. Resource . . Small = Medium Large Extra I
Program Option Class Residential cal cal cal Lg(rg?le Irrigation
Loaded ' p|C Central AC Class 1 X X X
st DLC Space Heating ' Class 1 X X X
DLC Water Heating Class 1 X X X
Phermostats Class1  x
2;;:”::;2: Class 1 X
DLC Room AC Class 1 X
DLC Irrigation Class 1 X
Ice Energy Storage Class 1 X X
Curtail Agreements Class 1 X X
TOU Demand Rate Class 3 X
TOU Demand Rate v Class 3 X

v o
TimeOf-Use Class 3 X X X X X X

Critical Peak Pricing  Class 3 X X X X X X

Real Time Pricing Class 3 X X

Loaded DLC Elec Vehicle

Last Charging Class 1 X

#,13@! . 3083 -). 4% 21 dw$ , 932QuB5, 43 FQ4H(./] &&%w2 KQ2p#) .
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This section presents integrated potential analysis results for Class 1 and 3 DSM options. Only opt-in
pricing offers are considered for the integrated analysis case, where customers that do not participate
in any Class 1 DSM option voluntarily enroll in pricing options. In the opt-out case, all customers are
defaulted to the dynamic pricing rate with opt-out provision. Therefore, the program participation
hierarchy, with Class 1 DSM options being offered first and then Class 3 DSM options being offered as
a second choice, would no longer be applicable. Hence, the opt-out pricing case is excluded from the
integrated analysis framework.

Integrated analysis results are presented at the following levels:

1 Overall total and incremental potential results Class 1 and 3 DSM options in 2036 for the
summer and winter peak seasons

1 Incremental potential results by state for Class 1 and 3 DSM options in 2036

1 Levelized costs by option over the period of 2015-2036
hzow!lh §9DwWItOED b eWO [ [ ¢

Table F-2 presents overall integrated potential results for Class 1 and 3 DSM in 2036.

Key observations from analysis results are:
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9 Overall achievable potential for Class 1 DSM reaches 840 MW in 2036, representing 6.77% of
forecasted system peak. Class 3 DSM potential is substantially lower at 308 MW in 2036,
translating into 2.49% of system peak reduction.

1 Compared to standalone analysis results, total Class 1 DSM potential is lower by 3% because of
the stacking and interactive effects. Class 3 DSM, however, is decreased by 30%. This is due to the
fact that the Class 3 resources are lower in the hierarchy and encounter more competing, alternate

resource options.

1 The highest growth in savings occurs in the 2020-2024 timeframe, accruing from Class 3 dynamic

pricing options coming online as AMI is assumed to be deployed.

1 Top contributors to the total potential (existing and incremental) are irrigation load control,
residential DLC CAC, and Curtailment Agreements.

T a bH-2e Class 1
Generator)

DSM Options

and

3

DSM Tot al

Potenti al Wi

Total Potential in 2036

t h

System Peak Forecast (Summer MW)

Class 1 DSM Potential
Residential DLC Central AC
Residential DLC Space Heating
Residential DLC Water Heating

Residential DLC Smart Thermostats

Residential DLC Smart Appliances
Residential DLC Room AC
ResidentiaDLC EV Chargers
C&I DLC Central AC
C&I DLC Space Heating
C&I DLC Water Heating
DLC Irrigation
Ice Energy Storage
Curtailment Agreements

Total Class 1 DS{YMW)

Class 3 DSNotential
Residential TOU Demand Rate

Residential TOU Demand Rate w EV

Residential TOU
Residential CPP
C&l TOU

C&l CPP

C&I RTP

Irrigation TOU
Irrigation CPP

Total Class 3 DSNMW)

Potential (% of PacifiCorp 203&immerpeak)

Class 1 DSM
Class 3 DSM

Applied Energy Group

12,399.0

206.5
0.0
40.2
69.1
14.7
8.5
21.3
29.7
0.0
4.4
247.6
14.9
182.9
840.0

65.8
58.3
39.1
39.0
0.3
77.2
11.8
3.8
13.3
308.5

6.77%
2.49%
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T a bH-3e Class 1
Generator)

Tot al

DSM Options Total Potential in 2036
System Peak Forecadtfnter MW) 10,580.0
Class 1 DSM Potential
Residential DLC Central AC -
Residential DLC Space Heating 190.4
Residential DLC Water Heating 40.2
Residential DLC Smart Thermostats 76.8
Residential DLC Smart Appliances 14.7
Residential DLC Room AC -
Residential DLC EV Chargers 21.3
C&l DLC Central AC -
C&I DLC Space Heating 7.9
C&I DLC Water Heating 4.4
DLArrigation -
Ice Energy Storage -
Curtailment Agreements 151.5
Total Class 1 DS{YMW) 507.2
Class 3 DSM Potential
Residential TOU Demand Rate 15.4
Residential TOU Demand Rate w EV 21.3
Residential TOU 38.2
ResidentiaCPP 39.3
C&l TOU 9.9
C&l CPP 62.7
C&lI RTP 9.4
Irrigation TOU 0.0
Irrigation CPP 0.1
Total Class 3 DS{YMW) 196.3
Potential (% of PacifiCorp 203@inter peak)
Class 1 DSM 4.47%
Class 3 DSM 1.86%

Pot e nWii mtM&Mw @t h

b/ woaohte 9b¢L{¢[! ¢.9H nCO

Next, we consider the incremental impacts from new programs and rate offerings included in our
analysis. We do this by identifying the load reductions from existing programs and rates being offered
by PacifiCorp and subtracting that amount from the total potential. Table F-4 presents load reductions
being realized from current Class 1 DSM programs and existing TOU rates in Class 3. Table F-5 through
Table F-8 then present incremental potential results in 2036 by state and peak season.
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T a bH-4e |l mpacts from Existing Class 1 and 3 DSM Option

Option CA ID OR uT WA WY Total
Residential DLC - - - 100 - - 100
C&l DLC - - - 15 = = 15
Irrigation DLC - 170 - 20 - - 190
Residential TOU - 1.69 0.13 0.05 - - 1.87
C&l TOU 0.09 0.03 5.31 42.19 1.77 46.23 95.62
Irrigation TOU - - 0.02 0.16 - - 0.18

T a bH-5e Class 1 DSM I ncr e mewittah [Protteerna d tail(vuyEm®ftreacttes i n

MW @ Generator)

Program CA ID OR uT WA WA Total

Residential DLC Central AC 0.98 2.38 18.40 74.43 6.63 3.71 106.53
Residential DLC Space Heating - - - - - - -
ResidentiaDLC Water Heating 0.75 1.36 15.77 15.26 5.66 1.41 40.21
Residential DLC Smart Thermostat: 0.86 2.09 15.01 42.79 5.03 3.36 69.13
Residential DLC Smart Appliances 0.28 0.62 4.16 7.80 0.86 0.97 14.69
Residential DLC Room AC 0.24 0.49 1.99 3.87 0.97 0.97 8.53
Residential DLC EV Chargers 0.06 0.39 10.49 9.68 0.45 0.23 21.30
C&I DLC Central AC 0.67 0.70 5.23 4.22 1.79 2.12 14.73
C&I DLC Space Heating - - - - - - -
C&I DLC Water Heating 0.20 0.24 1.80 1.35 0.44 0.41 4.44
DLC lIrrigation 5.29 22.33 14.03 6.31 7.53 2.08 57.58
Ice Energy Storage 0.51 0.86 4.96 5.65 1.20 1.75 14.92
Curtailment Agreements 1.21 2.07 38.03 85.92 9.94 45.77 182.94
Total 11.06 3353 129.89 257.27 40.46 62.78  534.99
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T a bH-6e Class 1 DSM I ncrement al Potenti al by State wi
MW @ Generator)

Program CA ID OR uT WA WY Total
Residential DLC Central AC - - - - - - -
Residential DLC Space Heating 4.10 10.42 82.63 55.91 25.92 11.45 190.42
Residential DLC Water Heating 0.75 1.36 15.77 15.26 5.66 1.41 40.21
Residential DLC Smart Thermostat: 1.62 4.98 38.84 15.34 10.40 5.65 76.83
Residential DLC Smart Appliances 0.28 0.62 4.16 7.80 0.86 0.97 14.69
Residential DLC Room AC - - - - - - -
Residential DLC EV Chargers 0.06 0.39 10.49 9.68 0.45 0.23 21.30
C&l DLC Central AC - - - - - - 0.00
C&I DLC Space Heating 0.31 0.43 2.80 2.72 0.83 0.79 7.87
C&l DLC Water Heating 0.20 0.24 1.80 1.35 0.44 0.41 4.44

DLC Irrigation - - - - - - -
IceEnergy Storage - - - = = - -

Curtailment Agreements 0.85 2.46 33.72 62.70 9.12 42.63 151.48
Total 8.17 20.91 190.21 170.76 53.66 63.53 507.24
T a bR-7e Cl @83 sDSM I ncremental Romtteerrtaicali veey ESithastea swiitnh 2
MW @ Generator)
Program CA ID OR uT WA wy Total
Residential TOU Demand Rate 0.52 1.80 8.29 47.56 271 4.92 65.80
Residential TOU Demand Rate w E 0.12 1.53 20.21 34.76 0.75 0.92 58.29
Residential TOU 0.64 010 9.26 23.36 3.32 251 39.10
Residential CPP 0.62 1.20 9.03 22.53 3.19 2.42 39.00
C&l TOU 0.02 0.27 0= (0 (0 (0 0.29
C&l CPP 0.61 0.98 16.21 37.07 5.01 17.30 77.19
C&l RTP 0.08 0.11 2.40 5.26 0.60 3.37 11.81
Irrigation TOU 0.22 2.24 0.55 0.37 0.31 0.08 3.77
Irrigation CPP 0.73 7.53 1.92 1.80 1.03 0.28 13.30
Total 3.55 15.66 67.87 172.71 16.92 31.82 308.53

2 In this case, the incremental potential calculation resulted in a negative value, which has been adjusted to zero. A negative
incremental potential indicates the potential analysis assumes a redistribution of participants relative to existing program
participation or a less aggressive rate pricing structure as compared to the existing rates. Our analysis also allows TOU par ticipation
to drop below current levels, when assuming that some of the existing TOU customers move over to CPP. For calculation of the total
incremental potential, these negative values have been adjusted to zero.
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State

T a bH-8e Class 3 DSM I ncrement al Potenti al by
MW @enerator)
Program CA ID OR uT WA WYy Total

Residential TOU Demand Rate 0.94 - 11.23 - 3.26 - 15.43
Residential TOU Demand Rate w E 0.12 - 20.42 - 0.76 - 21.30
Residential TOU 1.17 - 12.71 16.79 3.99 351 38.18
Residential CPP 1.13 2.59 12.24 16.16 3.84 3.38 39.33
C&l TOU 0.08 0.33 2.06 5.46 0.88 1.09 9.91
C&l CPP 0.45 1.08 14.17 26.46 4.39 16.11 62.65
C&I RTP 0.05 0.14 2.16 341 0.52 3.10 9.39
Irrigation TOU 0.01 0.00 0.00 0.01 0.01 0.00 0.03
Irrigation CPP 0.03 0.00 0.01 0.03 0.03 0.00 0.11
Total 3.99 4.14 75.00 68.32 17.68 27.19  196.32

Key observations are:

Class 1 DSM potential with interactive effects reaches 535 MW in 2036, which is lower by about
17 MW when compared to the standalone potential presented in the Volume 3 of the report. The
decrease in potential is in part due to the interaction between the DLC CAC program and the DLC
Smart Thermostat program, which compete for the same residential customer base. On the
commercial side, the DLC CAC program competes with the newly added Ice Energy Storage
program for the same customer base. The DLC CAC program was prioritized over the smart
thermostat and ice energy storage programs, therefore leaving less available customer load for

Class 3 DSM potential with interactive effects reaches 308 MW in 2036, which is lower by 130
MW when compared to standalone Class 3 potential results presented in Volume 3 of the report.
The decrease in potential represents the lower amount of load available for enrolling in pricing
options after accounting for load first enrolled in Class 1 DSM options and with newly added
pricing program competing with each other. For example, this analysis explored new pricing
options such as TOU Demand Rate and TOU Demand Rate w/ EV that now compete with the

After taking all interactive effects into consideration, the 2036 incremental Class 1 DSM potential
is estimated to reach 181 MW in Pacific Power’s service territory and 353 MW in Rocky
Mountain Power’s service territory. Corresponding incremental Class 3 DSM potential for Pacific
Power and Rocky Mountain Power are 88 MW and 220 MW respectively.

|l
those programs.
|l
traditional residential TOU program.
il
f

The top five contributors to incremental potential in 2036 are the following:
0 Utah Curtailment Agreements - 85 MW
0 Utah Residential Direct Load Control - 74 MW
0 Utah Residential TOU Demand Rate- 48 MW
0 Wyoming Curtailment Agreements - 46 MW
(0]

Utah Residential Smart Thermostat- 42 MW

Applied Energy Group F-8
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Class 1 and 3 DSM options respectively. Note that the assessment of levelized cost per summer peak
kW is conducted independently of the assessment of cost per winter peak kW. In other words, there is
no allocation of costs between seasons and each figure in this report represents the full program cost
applied to the seasonal peak impact.

Table F-9 and Table F-10 present the incremental potential for Class 1 DSM options, after subtracting
the potential from existing Class 1 DSM programs for the summer and winter peak seasons. Table F-11
and Table F-12 presents the total potential for Class 3 DSM options and the associated levelized costs
for the summer and winter peak seasons. These serve as inputs to the IRP. The impacts from existing
rate offerings is already embedded in the forecast, and hence total potential results from Class 3 DSM
options are relevant for the IRP.

T a bH-9e Class 1 DSM Levelized Costs(8unmméncPeament al F

System Wtd

Avg P(;rtztr?ial
Option CA ID OR uT WA wy Levelized MW in Year
$/KW (2017 20
2036)
ResDLC Central AC $87 $127 $135 $43* $110 $111 $53 206.53
ResDLC Space Heating -
ResDLC Water Heating $93 $95 $95 $94 $94 $95 $94 40.21
ResDLC Smart Thermostats $65 $93  $100 $45 $81 $82 $64 69.13
ResDLC Smart Appliances $256 $269 $263 $278 $261 $266 $271 14.69
ResDLC Room AC $238 $264 $404 $244 $323 $185 $286 8.53
ResDLC EV Chargers $236 $245 $240 $250 $241 $244 $244 21.30
C&I DLC Central AC $38 $59 $51 $13 $38 $44 $23 29.73
C&l DLC Space Heating -
C&I DLC Water Heating $36 $37 $37 $37 $37 $37 $37 4.44
DLC Irrigation $80 $58 $81 $60 $81 $82 $60 247.58
Ice Energy Storage $199 $210 $204 $217 $205 $206 $209 14.92
Curtailment Agreements $85 $108 $87 $90 $89 $91 $90 182.94

24 Note this cost represents the average per-unit cost of existing and new impacts and may not represent the marginal or incremental
cost of acquiring new participation.

25 Note that C&I direct load control costs assume economies of scale from aligning with residential program and leveraging share able
resources.
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T a bH-1e0 Class 1 DSM Levelized Costs andPelankcr ement al Po:

System Wtd Total
. Avg Potential
Option CA ID OR uT WA WYy Levelized MW in Year
$/kW (2017 20
2036)
Res DLC Central AC
Res DLC Space Heating $52 $35 $49 $43  $40 $34 $45 190.42
Res DLC Water Heating $93 $95 $95 $94 $94 $95 $94 40.21
Res DLC Smart Thermostats $34  $39 $39 $125 $39  $49 $56 76.83
Res DLC Smart Appliances $256 $269 $263 $278 $261 $266 $271 14.69
Res DLC Room AC -
Res DLC EV Chargers $236 $245 $240 $250 $241 $244 $244 21.30
C&I DLC Central AC -
C&I DLC Space Heating $43 $28 $44 $42 $38 $30 $40 7.87
C&I DLC Watétleating $36  $37 $37  $37  $37  $37 $37 4.44
DLC Irrigation -
Ice Energy Storage -
Curtailment Agreements $123  $92  $97 $121 $96  $97 $107 151.48

T a bH-1el Class 3 DSM Lnedveti ementCalst Botmenrt iPelakin 2036 ( S

System
Wid Avg Total
Levelized Potential

Option CA ID OR uT WA WYy S/W MW in Year
(2017 20
2036)
Res TOU Demand Rate $64 $29  $40 $19 $34 $26 $25 65.80
Res TOU Demand Rate w EV $19 $10 $17 $11 $19 $11 $14 58.29
Res TOU $20 $13 $15 $12 $19 $14 39.28
Res CPP $40 $44  $25 $27 $21 $37 $27 39.00
C&l TOU $16 $8 $7 $7 $7 $8 $7 11.11
C&l CPP $13 $12 $5 $5 $5 $3 $4 77.19
C&l RTP $12 $12 $12 $13 $12 $12 $12 11.81
Irrigation TOU $5 $3 $5 $5 $7 $6 $4 3.95
IrrigationCPP $5 $2 $5 $5 $8 $6 $3 13.30
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T a bR-1e2 Class 3 DSM Levementedl| C®Po9tenandll)haor 036
System
Wtd Avg Total
Option CA 1D OR UT WA Wy LZ‘;E\','\fed thﬁln\t(':;
(2017 20
2036)
Res TOU Demand Rate $35 $29 $28 $74 15.43
Res TOU Demand Rate w EV $19 $16 $19 $31 21.30
Res TOU $11 $10 $20 $10 $14 $14 38.18
ResCPP $22 $21  $18 $37 $18 $26 $25 39.33
C&l TOU $22 $8 $8 $7 $7 $8 $8 9.91
C&l CPP $18 $11 $6 $7 $6 $3 $6 62.65
C&l RTP $17 $9 $13 $20 $14 $14 $16 9.39
Irrigation TOU 0.03
Irrigation CPP 0.11
Applied Energy Group F-11
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