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Abstract

This report documents the results dbad impact evaluation for program-year 2009 of the
California statewide critical-peak pricing (CPP)eafor non-residential customers
operated by the three major investor-owned utdi{i©Us): San Diego Gas and Electric
(SDG&E), Southern California Edison (SCE), and kRa¢as and Electric (PG&E).

The primary goals of the evaluation were the follayv

» To estimate the hourly ex post load impacts achie@reeach event day; to
determine how the load impacts on the average @agnivere distributed across
customers in different industry types and CAISOiglested Local Capacity Areas
(LCASs) (where relevant); and to estimate the ine@etal demand response
associated with customers’ participation in Techh#ssistance/Technology
Incentive (TA/TI) and Automated Demand ResponsedBiR) programs; and

» To provide ex ante forecasts of the load impacpeeted to be achieved by CPP
rates for 2010-2020 for each utility.

Prior to 2008, all of the utilities’ non-residendt@PP rates were voluntary, “opt-in” rates.
However, beginning in May 2008, SDG&E implementedkeéault CPP tariff with an “opt-
out” provision, and began transitioning previoutunteers onto the new default rate. SCE
has proposed a default opt-out CPP rate to be immoiéed in late 2009, and PG&E has
obtained approval for a proposed default CPP tadferred to as Peak Day Pricing (PDP),
for large, medium, and small non-residential cugianthat will be established in 2010,
with a transition period for customers of differsiges.

The utilities’ voluntary CPP rates have similaustures, but differ in terms of customer
eligibility, price levels, hours of application, mbber of events that may be called, and
months of applicability.

Enroliment in CPP in 2009 was approximately 50Ga@uer accounts at SCE, 650 at
PG&E, and nearly 1,600 on SDG&E'’s default rate trBBG&E and SCE called twelve
CPP events in 2009, while SDG&E called eight events

Methodology

The CPP ex post hourly load impacts for program-2€89 were estimated using separate
econometric models.€., regression equations) for each enrolled CPP mestdased on
historical customer load data for the summer 0of200he models assume that customers’
hourly loads are functions of weather data, timgeldavariables such as hour, day of week,
and month, and program event informatiemny.( the days and hours in which events were
called). The individual customer models allow tlevelopment of information on the
distribution of load impacts across industry typad geographical regions, as well as the
analysis of the incremental effects from automa#ind technology incentive programs.

1 CA Energy Consulting



Ex Post Load Impacts

Estimated ex post load impacts for program-yea®28&raged 8.4 MW (3.3 percent of
the reference load) across PG&E’s twelve CPP ey2at6 MW (18.9 percent) for SCE’s
twelve events; and 23.3 MW (5.6 percent) for SDG&£Eight events.

We used information on customer participation i diilities’ TA/TI and AutoDR
programs to estimate the load impacts of thoseggaahts. The customers’ percentage
load impacts varied considerably across progrardulities, ranging from 1 to 49
percent of their reference loads, with the SCEi@pents achieving the largest percentage
load impacts. In addition to summarizing th&l load impacts, we also attempted to
estimate théncremental load impact due to AutoDR and TA/TI by comparingd impacts
at the 6-digit NAICS level (or 4-digit SIC levelf&CE) of participants and non-
participants. However, these comparisons, whitdndhad very small sample sizes,
provided mixed results.

The methodology of estimating customer-specificgsgion equations and load impacts
provides the capability to also examine tingributions of CPP load impacts across
customer accounts. In general, the distributiorssiewed to the left, pointing to the
relatively large load impacts that are providedhly a few customers, and the
correspondingly large share of total load impaa#s &re provided by a relatively small
fraction of customer accounts. Across the thrdeies, about 5 to 6 percent of customer
accounts provide 61 to 72 percent of the total loguacts. At the same time, 40 to 60
percent of the customer accounts across the thitgiesi were estimated to have provided
an average hourly load impact of at least 5 kW.

Ex Ante Load Impacts

Ex-ante CPP load impacts were prepared for 201@-B@2ed on per-customer reference
loads and load impact estimates from the ex paduation, and enroliment forecasts
provided by the utilities (PG&E’s forecasts wereyded through a separate contract with
The Brattle Group). The ex ante load impact fosesaover an important transition period
from voluntary non-residential CPP wefault CPP (including PG&E’s re-named PDP
rate), which will extend to customer accounts beR89 kW. As a result, enrollment
forecasts and projected program load impacts rgomgubstantially over the next few
years. Forecasts were developed and reportee atdlgram level and by CAISOpcal
Capacity Area, as well as by certain weather and event day-$gpearios.

Representative values of enrollment and averagayh@&®P/PDP program load impacts in
2013 for a typical event day in a 1-in-2 weathearyat which time the utilities’ enroliment
forecasts begin to level off, are 289 MW for PG&B,MW for SCE, and 57 MW for
SDG&E (24 MW of which is provided by customers oRFCin the 2009 program year).

2 CA Energy Consulting



Executive Summary

This report documents a load impact evaluatiorpfogram-year 2009 of the California
statewide voluntary critical-peak pricing (“CPP&tes for non-residential customers
offered by the three major investor-owned utilitfg8Us), Pacific Gas and Electric
(“PG&E”), Southern California Edison (“SCE”), and$Diego Gas and Electric
(“SDG&E”). Non-residential customers enrollinguoluntary CPP receive a discount
from the otherwise applicable rates, in returngaying a higher “critical peak” price.g.,
$0.30 to $1.80 per kWh) for energy used in cenpaak hours on a limited number of
critical-peak pricing “event” days. Customers diebin CPP are notified one day before
a CPP event is called.

The primary goals of the evaluation were the follayv

» To estimate the hourly ex post load impacts acliereeach event day; to
determine how the load impacts on the average @agntvere distributed across
customers in different industry types and CAISOiglested Local Capacity Areas
(LCAs)! (where relevant); and to estimate the incremeteaiand response
associated with customers’ participation in Techhissistance/Technology
Incentive (TA/TI) and Automated Demand ResponsadBiR) programs; and

» To provide ex ante forecasts of the load impacpeeted to be achieved by CPP
rates for 2010-2020 for each utility.

ES 1 Resources Covered

ES1.1 CPP tariffs

Prior to 2008, all of the utilities’ non-residendt@PP rates were voluntary, “opt-in” rates.
However, beginning in May 2008, SDG&E implementedkeéault CPP tariff with an “opt-
out” provision, and began transitioning previoutunteers onto the new default rate. SCE
has proposed a default opt-out CPP rate to be immoiéed in late 2009, and PG&E has
obtained approval for a proposed default CPP tadferred to as Peak Day Pricing (PDP),
for large, medium, and small non-residential cugianthat will be established in 2010,
with a transition period for customers of differsizes.

The utilities’ voluntary CPP rates have similaustures, but differ in terms of customer
eligibility, > price levels, hours of application, number of ¢sehat may be called, and
months of applicability. PG&E’s CPP rates are tedustomers’ otherwise applicable
tariff (OAT), and thus take on different values thiferent rate classes.§., the CPP rates
providecredits relative to the OAT rates during non-CPP on-peaak@art-peak hours, and
additionalcharges during event hours on CPP days). Their rates hanaderate CPP

price for the first three hours andhigh CPP price for the last three hours of the six-hour
CPP event period.

! Local Capacity Area (or LCA) refers to CAISO-desiged load pocket or transmission constrained
geographic areas for utilities are required to nweel capacity requirements. PG&E has seven LDAS
service area, SCE has three, and SDG&E'’s is corezside be one LCA.

2 For example, only non-residential customers witiximum demands of over 200 kW are eligible to dnrol
in PG&E’s voluntary CPP program.
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SDG&E's default CPP also takes on different valioeglifferent rate classes. The default
CPP rate is a commodity-only rate and customersaflaaon-commaodity charges
according to their otherwise applicable tariff. stamers on SDG&E’s default CPP are
allowed to pay a monthly capacity reservation cedf@RC) that limits the amount of their
load that is exposed to CPP prices on event diyaddition, customers receive a bill
guarantee for one year, during which their bill @ndefault CPP is guaranteed not to
exceed what it would have been had they optedaoiliet new OAT

SCE offers two voluntary CPP tariffs. One, CPPachivhetric Charge Discount (“CPP-
VCD”), is of similar structure to PG&E’s rates. &bther, CPP — Generation Capacity
Charge Discount (“CPP-GCCD”), is aimed at larg&@® kW) customers, and involves a
single high CPP price for the entire six-hour catiperiod on event days in return for a
discounted summer on-peak demand charge.

ES 1.2 Enrollment

CPP enrollment by industry type, in terms of numshmrcustomer accounts and percent of
load, for each of the utilities is summarized irblEaES.1. Differences in the enroliment
shares by industry type are illustrated in pie thibelow.

Table ES.1: CPP Enrollment — Customer Accounts an8hare of Load, by Utility

Number of SAIDs % of Max kW
Industry Type PG&E SCE SDG&E PG&E SCE SDG&E
1. Agriculture, Mining & Construction 39 24 19 6% 4% 2%
2. Manufacturing 167 221 222 34% 49% 15%
3. Wholesale, Transport, other Utilities 67 54 266 8% 18% 20%
4. Retail stores 42 35 128 3% 7% 7%
5. Offices, Hotels, Health, Services 127 44 481 25% 7% 36%
6. Schools 159 99 267 14% 13% 9%
7. Gov't, Entertainment, Other Services 49 8 190 9% 1% 11%
8. Other/Unknown 7 0%
TOTAL 650 485 1,580 100% 100% 100%

Enroliment in CPP at PG&E in 2009 fell to 650 cunséy service accounts, from 760
accounts in 2008, after expanding from 337 accomr2606 and 656 accounts in 2007.
The total load of the customer accounts enrolledR#, measured as the sum of individual
customers’ maximum demands, amounted to neary\MM¥0° The Manufacturing;

Offices, Hotels, Finance and Services; and Schadlsstry groups made up the bulk of
PG&E’s CPP enrollment, measured by the share ofrmax demand, as illustrated in
Figure ES.1.

% Note that SDG&E no longer offers its voluntary OREes; all previous participants have been triamsitl

to the new default CPP rate.

* The number of accounts enrolled in PG&E’s progisumtefined as the number of service agreement
identification numbers (SA_IDs) that are listed'asrolled” in PG&E'’s database. Frequently a single
customer will have more than one SA_ID — such asgaltiple facilities at different locations.

®> Maximum demand represents a convenient metricHfaracterizing program enroliment. However, the
hourly CPP load impacts that are reported in tReaee calculated relative toreference load that represents
an estimate of what customers’ usage would have be& comparable non-event day.
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Figure ES.1 Share of CPP Enrolled Load (Maximum Demnd) by Industry Type —
PG&E

7. Government, ) o
Entertainment, Other 1. Agriculture, Mining &
Construction, 6%

Services , 9%

6. Schools, 14%

2. Manufacturing, 34%

5. Offices, Hotels,
Health, Services, 25%

3. Wholesale, Transport,
other Utilities, 8%

4. Retall stores, 3%

SCE’s enrollment in CPP has continued to expaid) fust 15 customer accounts in 2006,
to 44 accounts in 2007, 201 accounts in 2008, &d2009. Total maximum demand of
customers enrolled in 2009 nearly doubled to apprately 283 MW. Manufacturing and
Wholesale, Transportation and Other Utilities intdpgroups made up the bulk of CPP
participating load at SCE. Figure ES.2 shows timaplete distributions of enroliment
across industry-types.
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Figure ES.2 Share of CPP Enrolled Load (Maximum Demand) by Industry Type —
SCE

7. Government,
Entertainment, Other
Services 1. Agriculture, Mining &
1% Construction
4%

6. Schools
13%

5. Offices, Hotels,
Health, Services
7%

4. Retail stores
7%

2. Manufacturing
50%

3. Wholesale, Transport,
other Utilities
18%

Nearly 1,600 customer accounts participated inude@@PP at SDG&E in 2009, declining
to opt out to the new otherwise applicable timeisé rate after being defaulted onto the
new CPP rate in 2008 Approximately 1,800 customers were defaulted oméonew CPP
rate in 2008. Approximately three-quarters of thogstomers remained on the rate in the
first year. However, no CPP events were calle2Did8. In 2007, the last year of the
voluntary CPP rate, enrollment nearly doubled camgb#o 2006, from 120 to 233
enrollees, representing 200 MW of maximum deméfidure ES.3 shows the distribution
of SDG&E’s 611 MW of CPP load across industry type2009. Offices, Hotels, Finance
and Services, and Wholesale, Transportation andrQitilities industry groups accounted
for more than half of the total load.

® Customers of size greater than 20 kW were eligiiniéhe new CPP rate if they met the interval data
recorder metering requirement and had been on amnesponse program previously. Otherwise, only
customers of size greater than 200 kW were assignte default CPP rate.
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Figure ES.3 Share of CPP Enrolled Load (Maximum Dermand) by Industry Type —
SDG&E

1. Agriculture, Mining &

7. Government, Construction
Entertainment, Other 2% .
. 2. Manufacturing
Services

0
11% 15%

6. Schools
9%

3. Wholesale, Transport,
other Utilities
20%

5. Offices, Hotels, )
Health, Services 4. Retail stores
36% 7%

ES 1.3 CPP events

Table ES.2 lists CPP event days for each of thiéiediin 2009. PG&E and SCE each
called 12 CPP events (PG&E'’s first event was adesht), while SDG&E called 8 events.
The utilities often called events on different day®ugh there was some overlap,
particularly in the last week of August. PG&E'sews started earliest in the summer, and
ended earliest in the season, while SDG&E’s eveiatsiot begin until late August and
extended into late September.
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Table ES.2: CPP Events — 2009

Date

PG&E

SCE

SDG&E

6/18
6/29
6/30

1 (Test)

7/13
7/14
7/15
7/16
7/17

AWl -

7/20
7/21
7/22

)]

727
7/28

»

8/10
8/11

8/18
8/20

8/27
8/28
8/29

11
12

8/31
9/1
9/2
9/3
9/4

11
12

9/24
9/25

0 ~Njo o1

* Saturday

ES 2 Evaluation Methodology

The CPP ex post hourly load impacts for program-2€89 were estimated using separate
econometric models.€., regression equations) for each enrolled CPP mestdased on
historical customer load data for the summer 0of200he models assume that customers’
hourly loads are functions of weather data, timgeldavariables such as hour, day of week,
and month, and program event informatiemny.( the days and hours in which events were
called). The individual customer models allow tlevelopment of information on the
distribution of load impacts across industry typad geographical regions, as well as the
analysis of the incremental effects from automa#ind technology incentive programs.

CA Energy Consulting



ES 3 Ex Post Load Impact Evaluation

ES 3.1 Load impact summary

Load impacts were estimated for each hour of ed®h €vent at PG&E, SCE, and SDG&E
in the ex post load impact evaluation. Table Esi8marizes the number of participating
customer accounts, the average event-hour estimefis@nce and observed loads, and
estimated load impacts for the average CPP evesastcit of the three utiliti€s Also

shown are load impacts as a percent of the estilmaterence loads, and average event-
hour load impacts per customer, which were 13a88,15 kW for PG&E, SCE and
SDG&E respectively. Overall program-level estindbii@ad impacts for program-year
2009 averaged 8.4 MW (3.3 percent of the referévad) across PG&E’s twelve CPP
events; 24.6 MW (18.9 percent) for SCE’s twelverggpand 23.3 MW (5.6 percent) for
SDG&E's eight events.

Table ES.3: Average Hourly CPP Loads and Load Impas, by Utility

Average Event

Estimated

Estimated Load
Estimated Load Impact per
Customer | Reference Observed Impact % Load | Customer

Utility Accounts Load (MW) Load (MW) (MW) Impact (kW)
PG&E 642 256 247 8.4 3.3% 13
SCE 476 130 106 24.6 18.9% 52
SDG&E 1,576 419 396 23.3 5.6% 15

Figure ES.4 illustrates the variability of load iagts across events for PG&E by reporting
average hourly load impacts during the six-hounéyeriodfor each of PG&E’s twelve

CPP event days, as well as the average load impeuss events. The mean value across
events of the average hourly load impacts was 8M, Bhd load impacts ranged from 4.0

to 12.6 MW, with a standard deviation of 2.4 MWheBe values represent percentage load
impacts that range from about 1.7 percent to 4t8gpe of the reference load, which
averaged 256 MW across the event pefiothe Manufacturing; Retail; and Offices,

Hotels, Finance and Services industry types pravitie largest load impacts, while Retail
stores provided the larggsdr centage load impacts.

" Note that the number of enrolled customer accomritable ES.3 do not match the enroliments in &abl
ES.1 exactly. Table ES.1 summarizes the charatiteriof customers who were enrolled at the timangf
event day in 2009, while Table ES.3 shows the @eeszross event days of the number of customers
enrolled at the time of each event.

® The reference load is our estimate of what the GRFomers’ load would have been if the event hatd n
been called, and is based on observed data amstingated load impacts.
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Figure ES.4 Average Hourly CPP Load Impacts by Evein- PG& E

14,000

12,000

10,000 +

8,000 -

6,000 -

Average Hourly Load Impact (kW)

4,000 -

2,000 +

Events

The average estimated hourly load impacts acrogssI@elve CPP event days in 2009,
shown in Figure ES.5, were quite consistent, witlaeerage hourly load reduction of
nearly 25 MW, or about 19 percent of the estimagderence load. Manufacturing
customers accounted for the bulk of the load ingact
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Figure ES.5 Average Hourly CPP Load Impacts by Evein- SCE
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10,000 +

5,000 +—

Events

The average hourly CPP load impacts at SDG&E wiseraasonably consistent across
the eight events called in 2009, as shown in FigiBe below’. Load impacts ranged
from 19.8 MW to 29.3 MW across weekday events, @&itBaturday event on August 29
producing 19 MW. Load impacts averaged 23.3 M\Walayut 5.6 percent of the CPP
reference load. The load impacts were somewhatentiaan average for the Saturday
event and the two late-September events. Thedtalggd impacts were provided by the
Offices, Hotels, Health and Services, and Wholesakensportation and Utilities (largely
water utilities) industry groups. Load impacts eigreatest (29.3 MW) on September 3,
which appears to be the SDG&E system peak dayeglisas/the peak day for the state.

° It should be noted that SDG&E allows joint pagiiion in CPP and the Capacity Bidding Program (CBP
day-of (DO) program type. If CPP and CBP-DO eveaméscalled on the same day, customer accounts that
are enrolled in both programs continue to face @fdes on that day, and do not receive energy téali

CBP load reductions. However, the CPUC has rulatifor resource adequacy purposes, capacity-based
program load impacts receive a higher priority ttzose of energy-based programs. ContemporaneeBs C
and CBP-DO events were called three times in 200%ugust 27, August 28, and September 3. We
estimate that those customer accounts that weodleshin both programs provided approximately 4 MW
average hourly load impacts. Thus, from a resoadegjuacy perspective, the estimated CPP load tepac
those three days should be reduced by approximatisiyw.
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Figure ES.6 Average Hourly CPP Load Impacts by Evein- SDG& E
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ES 3.2 AutoDR and TA/TI effects

Ex post load impacts were estimated for two demand respomentive programs: TA/TI
and AutoDR. The Technical Assistance and Technyologentives (TA/TI) program has
two parts: technical assistance in the form of gnaudits, and technology incentives. The
objective of the TA portion of the program is tdosiglize customer energy audits so that
they can identify ways to participate in DR. THhep@rtion of the program then provides
incentive payments for the installation of equiptn@ncontrol software supporting DR.

The Automated Demand Response (AutoDR) programnslelptomers to activate DR
strategies, such as managing lighting or heatiagtilation and air conditioning (HVAC)
systems, whereby electrical usage can be autorttieduced or even eliminated during
times of high electricity prices or electricity s emergencies.

Table ES.4 shows the total load impacts achieveabolly TA/TI and AutoDR participants,
for each utility. The customers’ percentage laagacts vary considerably across
programs, ranging from 2 to 49 percent of theierefice loads.

In addition to summarizing thetal load impacts provided by participating service
accounts, we also attempted to estimateritremental load impact due to AutoDR and
TA/TI by comparing load impacts at the 6-digit NAAJevel (or 4-digit SIC level for
SCE). These comparisons provided mixed results.
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Table ES.4: Average Hourly Load Impacts Achieved byAutoDR and TA/TI
Customer Accounts, by Utility

Utility Program | # SAIDs Average Load Impact (kW) Percentage Load Impact
PG&E AutoDR 34 1,598 6.0%
TATI 7 149 2.3%
SCE AutoDR 17 1,878 28.0%
TATI 1 476 49.0%
AutoDR 12 1,371 17.2%
SDG&E TATI 13 714 13.4%

ES 3.3 Distributions of CPP load impacts

The methodology of estimating customer-specifiegsgion equations and load impacts in
this evaluation also provides the capability toreiee thedistributions of CPP load

impacts across customer accounts. Table ES.5 sungmaome of the key indicators of
these distributions across the utilities. In gahehe three distributions have quite similar
characteristics. They are generally skewed tdethepointing to the relatively large load
impacts provided by only a few customers, and éoctbrrespondingly large share of total
load impacts that are provided by a relatively $rinattion of customer accounts. The
first column in the table reports the percentageustomers who were estimated to provide
load impacts of at least 5 kW. The 59 percentevédn SCE (compared to 35 and 40
percent for SDG&E and PG&E) is consistent with fineings of greater price
responsiveness among SCE'’s CPP custofleféie second and third columns are related.
The second column shows the cumulative percentafgasstomer accounts that provided
the share of total program load impacts shownerthird column. As shown in the table,
from 4.6 to 6.5 percent of the customers providéo642 percent of the total program load
impacts across the three utilities.

Table ES.5: Indicators of CPP Customer Price-Resp@iveness

Percent of
Customers Cumulative % the Following %
with Estimated | of Customers of Total Load
Utility LI >5 kW that Provide... Impacts
PG&E 40% 5.0% 64%
SCE 59% 6.5% 61%
SDG&E 35% 4.6% 72%

ES 4 Ex Ante Load Impact Evaluation

Ex-ante load impacts were prepared for CPP for ZIAD based on reference loads and
load impact estimates from the ex post evaluataod, enrollment forecasts provided by the
utilities, where PG&E'’s forecasts were providedtigh a separate contract with The

19 Note that most of SCE’s voluntary CPP customelecsed the rate option that has the highest CRf pri
(in return for a discounted summer peak demandgeflaand have historically included large and fhéi
manufacturing and water utility customers who hidngeability and financial incentive to reduce lahding
CPP event hours.
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Brattle Group. The ex ante load impact forecast®rcan important transition period from
voluntary non-residential CPP to default CPP (idolg PG&E's re-named Peak Day
Pricing (PDP) program), which will extend to custmaccounts below 200 kW. As a
result, enrollment forecasts and projected prodoad impacts ramp up substantially over
the next few years. Forecasts are developed sadteel at the program level and by
CAISO Local Capacity Area, as well as by certain weather and event day-$gpearios.

Representative values of enroliment and averagayh@&®P/PDP program load impacts in
2013 for a typical event day in a 1-in-2 weathearyat which time the utilities’ enroliment
forecasts begin to level off, are shown in TableGzS-orecast load impacts are 289 MW

for PG&E, 40 MW for SCE, and 57 MW for SDG&E (24 M@V which was on CPP in the
2009 program year).

Table ES.6: Ex Ante Load Impacts Forecasts — 2018 iL-in-2 Weather Year

. Estimated Load
Utility Count Impact (MW)
PG&E 264,274 289
SCE 2,428 40
SDG&E — Current 1,524 24
SDG&E - New 13,271 33

ES 5 Summary

Estimated ex post load impacts for program-yea®2b&raged 8.4 MW (3.3 percent of
the reference load) across PG&E’s twelve CPP ey2até MW (18.9 percent) for SCE’s
twelve events; and 23.3 MW (5.6 percent) for SDG&Eight events. Load impacts as the
utilities transition to default CPP/PDP are expédtegrow substantially.
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1. Introduction and Purpose of the Study

This report documents a load impact evaluatiorpfogram-year 2009 of the California
statewide voluntary critical-peak pricing (“CPP&tes for non-residential customers
offered by the three major investor-owned utilitfg8Us), Pacific Gas and Electric
(“PG&E”), Southern California Edison (“SCE”), and$Diego Gas and Electric
(“SDG&E”).** Customers enrolling in voluntary CPP receiveszalint from the
otherwise applicable rates, in return for payirtggher “critical peak” pricedg., $0.30 to
$1.80 per kWh) for energy used in certain houra ¢éimited number of critical peak
pricing “event” days. Customers enrolled in CP® raotified one day before a CPP event
is called.

The primary goals of the evaluation were the follayv

» To estimate the hourly ex post load impacts acliereeach event day, to
determine how the load impacts on the average @agntvere distributed across
customers in different industry types and Califartf80 (“CAISO”) local capacity
areas (LCA), where relevant, and to estimate theemental demand response
associated with customers’ participation in TA/TdaAutoDR incentive programs;

» To provide ex ante forecasts of the demand respaxysected to be achieved by
CPP rates for 2010-2020 for each utility.

The load impacts for the programs were estimatedjiseparate econometric models.(
regression equations) for each enrolled CPP custdrased on historical load data for the
summer of 2009. The models assume that hourlyslaegl a function of weather data;
time-based variables such as hour, day of weekpanth; and program event

information. The individual customer models alltve development of information on the
distribution of load impacts across industry typad geographical regions, and analysis of
incremental effects from automation and technolioggntive programs.

After this introductory section, Section 2 descsiltiee CPP rates, including the
characteristics of the enrolled customer accougtxtion 3 discusses evaluation
methodology. Section 4 presents ex post CPP lopddts. Section 5 presents the ex ante
load impacts. Section 6 discusses validity assessrand Section 7 offers
recommendations.

2. Description of resources covered in the study

This section provides detail on the CPP ratesuding the nature of the CPP prices, the
characteristics of the participants enrolled inghegrams, and the events called in 2009
(each utility’s CPP rates are collectively referteds that utility’s “CPP program”).

2.1 CPP rates

This section describes the CPP rates offered bthtiee utilities in 2009. Prior to 2008, all
of the utilities’ CPP rates were voluntary, “opt-nates. However, beginning in May

M pPrevious evaluations of these CPP programs deel lis the References section.
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2008, SDG&E implemented a default CPP tariff with*apt-out” provision, and began
transitioning previous volunteers onto the new diefiaate. SCE has proposed a default
opt-out CPP rate to be implemented in late 2008,RB&E has proposed a default CPP
tariff referred to as Peak Day Pricing that will fdeased in for large C&I customers in
2010, and for large Agricultural and medium and I6@&l customers in 2011, after each
customer has had an interval meter for 12 months.

The utilities’ voluntary CPP rates have similaustures, but differ in terms of price levels,
customer eligibility, hours of application, numlwérevents that may be called, and months
of applicability. PG&E’s CPP rate is tied to cusirs’ otherwise applicable tariff (OAT).

It providescredits relative to the OAT during non-CPP on-peak and-paak hours, and
chargesin addition to the OAT during event hours on CRig), and thus takes on
different values for different rate classes. Téte has a moderate price for the first three
hours and a higher price for the last three hofiteesix-hour event period.

SDG&E’s default CPP also takes on different valioegifferent rate classes. The default
CPP rate is a commodity only rate and customersafpaypn-commodity charges
according to their otherwise applicable tariff. sBamers on SDG&E’s default CPP are
allowed to pay a monthly capacity reservation cadhat limits their exposure to CPP on
event days.

SCE offers two CPP tariffs. One, CPP — Volumeiiarge Discount (“CPP-VCD”), has
three-hour moderate and three-hour high CPP pocesent days, and discounts on non-
event days. The other, CPP — Generation Capabityge Discount (“CPP-GCCD”), is
aimed at large (> 500 kW) customers, and involvemgle high CPP price for the entire
six-hour critical period on event days in return dadiscounted summer on-peak demand
charge. The majority of the SCE CPP load is oratier CPP option.

As noted above, SDG&E implemented a default CRH (&CPP-D”) in 2008, which will
become the default rate for non-residential bundlestomers with maximum demand of
200 kW or greater. It has an opt-out provisiort #iws customers to return to a TOU
rate, and also offers a Capacity Reservation Cha@RC”) option that allows customers
to “reserve” a specific amount of energy that is subject to CPP prices by paying a
monthly demand charge for the selected capacityuatndcSDG&E also offers an optional
CPP — Emergency (“CPP-E") tariff, in which CPP a@gamay be called on 30 minutes
advance notice, and a voluntary CPP rate (“CPP-af"$imilar design to the other utilities,
but which is now closed to new enroliment.

2.2 Participant characteristics

In order to assess differences in load impactssaarastomer types, the program
participants were categorized according to eigthistry types. The industry groups are
defined as follows (with the applicable two-digiANCS codes)+

12 SCE provided SIC codes in place of NAICS codele ifidustry groups were therefore defined according
the following SIC codes: 1 = under 2000; 2 = 2093%999; 3 = 4000 to 5199; 4 = 5200 to 5999; 5 =06@0
8199; 6 = 8200 to 8299; 7 = 8300 and higher.
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Agriculture, Mining & Construction: 11, 21, 23
Manufacturing: 31-33

Wholesale, Transport, other Utilities: 22, 42, 48-4
Retail stores: 44-45

Offices, Hotels, Health, Services: 51-56, 62, 72
Schools: 61

Entertainment, Other Services, Government: 71981,
Other or unknown

N~ WNE

In addition, each utility provided information redang the CAISO local capacity area
(LCA) in which each customer is locat&d.

The following sets of tables summarize the chareties of the participating customer
accounts, including industry type, size, and LCRable 2.1 shows CPP enrollment by
industry group for PG&E. Enrollment in PG&E’s cent CPP program for large non-
residential customers declined after expandingeénprevious years, with 650 customer
service account§enrolled during at least one 2009 event day. [Enemts in previous
years were 337 accounts in 2006, 656 accountsdi,20hd 760 accounts in 2008. Total
CPP load, represented by the sum of enrolled cussrimdividual maximum demantis
amounted to 395 MW. Average hourly usage for éedotustomers was 206 M. The
Manufacturing; Offices, Hotels, Health care andvi®ess; and Schools industry groups
made up the bulk of PG&E’s CPP enrollment.

Table 2.1: CPP Enrollees by Industry group PG& E (2009)

Industry Type Number of Sum of Sum of | % of Max | Avg. Size
SAIDs Max kW Avg. kWh kW (kW)

1. Agriculture, Mining & Construction 39 21,945 6,217 6% 563
2. Manufacturing 167 136,032 71,901 34% 815
3. Wholesale, Transport, other Utilities 67 32,771 17,344 8% 489
4. Retail stores 42 13,485 7,545 3% 321
5. Offices, Hotels, Health, Services 127 99,199 66,355 25% 781
6. Schools 159 55,918 18,668 14% 352
7. Government, Entertainment, Other Services 49 35,835 17,969 9% 731
TOTAL 650 395,185 205,998 100% 608

Table 2.2 shows comparable information on CPP kneoit for SCE. SCE’s enroliment
expanded from just 15 customer accounts in 20084 tm 2007, 201 in 2008, and 485 in

13 Some customers are located outside of the 10 CAl&gnated LCAs. These customers are grouped into
separate categories for the purposes of this dralys

4 Some business “customers,” such as a retail coyrfi@nWal-Mart, have multiple establishments, or
“service accounts,” within a utility service are@he enrolliment numbers reported here count eavsfcee
account separately.

15 Customer-level demand is calculated as the averiifee monthly maximum demands during the program
months.

16 Average hourly usage is calculated as the sunsade during the program months divided by the numbe
of hours during the program months.
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2009. Total maximum demand of those customerdledrm CPP in 2009 amounted to
about 283 MW. Manufacturers made up the bulk oP @Rrollment.

Table 2.2: CPP Enrollees by Industry group -SCE

Industry Type Number Sum of Sum of | % of Max | Avg. Size
of SAIDs Max kW Avg. kWh kw (kW)
1. Agriculture, Mining & Construction 24 10,904 3,164 4% 454
2. Manufacturing 221 138,740 51,307 49% 628
3. Wholesale, Transport, other Utilities 54 52,185 24,264 18% 966
4. Retail stores 35 20,417 8,821 7% 583
5. Offices, Hotels, Health, Services 44 19,651 6,621 7% 447
6. Schools 99 36,989 11,949 13% 374
7. Government, Entertainment, Other Services 8 3,679 1,160 1% 460
Total 485 282,564 107,286 100% 583

Table 2.3 shows comparable information for enrofitaeén the default CPP program at
SDG&E. SDG&E's enrollment in default CPP has irmsed from 1,320 customer
accounts in 2008 to 1,580 in 2009, accounting Y@r 00 MW of maximum demand.
The average summer maximum demand for enrolleduatsas 387 kW. The Offices,

Hotels, Health care, and Services group contaimsaityest share of service accounts and

demand, followed by Wholesale, Transportation, @titer utilities.

Table 2.3: CPP Enrollees by Industry Group -SDG&E (2009)

Industry Type Number of [ Sum of Max  Sum of | % of Max | Avg. Size
SAIDs kW Avg. kWh kw (kw)

1. Agriculture, Mining & Construction 19 11,687 4,531 2% 615
2. Manufacturing 222 92,696 48,210 15% 418
3. Wholesale, Transport, other Utilities 266 120,208 45,161 20% 452
4. Retail stores 128 42,644 26,660 7% 333
5. Offices, Hotels, Health, Services 481 220,702 134,943 36% 459
6. Schools 267 54,415 20,236 9% 204
7. Government, Entertainment, Other Services 190 67,575 34,192 11% 356
8. Other/Unclassified 7 857 570 0% 122
TOTAL 1,580 610,784 314,504 100% 387

Tables 2.4 and 2.5 show CPP enroliment by locahc@parea for PG&E and SCE
respectively. (SDG&E’s service territory consistsa single LCA.)
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Table 2.4: CPP Enrollees by Local Capacity Area PG&E (2009)

Local Capacity Area Number of Sum of Sum of | % of Max | Avg. Size
SAIDs Max kW Avg. kWh kW (kW)

Greater Bay Area 370 254,124 148,423 64% 687
Greater Fresno 60 30,624 11,130 8% 510
Humboldt 14 3,999 2,395 1% 286
Kern 12 7,408 3,294 2% 617
Northern Coast 51 24,604 11,097 6% 482
Sierra 37 16,986 7,968 4% 459
Stockton 13 7,663 2,381 2% 589
Other 93 49,777 19,310 13% 535
TOTAL 650 395,185 205,998 100% 608

Table 2.5: CPP Enrollees by Local Capacity Area SCE

Local Capacity Area cl)\:lg?;; Sum of Max kW [% of Max kW RAvg. Size (kW)
LA Basin 398 237,546 84% 597
Outside LA Basin 27 13,199 5% 489
Ventura 60 31,819 11% 530
Total 485 282,564 100% 583

2.3 Program events

Table 2.5 lists CPP event days for each of thdiasilin 2009. PG&E and SCE each called
12 CPP events (PG&E’s first event was a test eyeiiitje SDG&E called 8 events. The
utilities often called events on different daygubh there was some overlap, particularly
in the last week of August. PG&E’s events stadadiest in the summer, and ended
earliest in the season, while SDG&E’s events didasgin until late August and extended
into late September.
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Table 2.6: CPP Events — 2009

Date PG&E SCE SDG&E
6/18 1 (Test)
6/29
6/30
7/13
7/14
7/15 2
7/16 5
7/17 3
7/20 4
7/21 6
7/22 5
7/27 7 6
7/28 7
8/10 8
8/11 9
8/18 10
8/20 8
8/27 11 9 1
8/28 12 10 2
8/29 3*
8/31 4

9/1 11
9/2 12
9/3
9/4
9/24
9/25

EENON] |\

0 Njo o1

* Saturday

3. Study methodology

Direct estimates of total program-level ex postloapacts for each utility’'s CPP program
were developed from the coefficients of individaaktomer regression equations. These
equations were estimated for each customer acemimg interval load data from the
summer months for 2009, primarily by using indivatldata for all customer accounts
enrolled in each program. In some cases, aggregatgions were also estimated for
diagnostic purposes and cross checking of reSults.

¥ An important but relatively minor factor that réga attention with the interval load data wasidseie of
accounting for the change from standard time tdiglatysavings time. Each of the utilities used sorhat
different conventions in maintaining their loadaaSCE in particular leaves its data in standand t
throughout the year. This simplifies the probleid@aling with two special days of either 23 ortthurs,
but requires the analyst to adjust the data torensansistency with the definition of specific evbours
during the summer period.
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3.1 Primary regression equation specifications

The regression equations were based on modelsuofyHoads as functions of a list of
variables designed to control for factors that@ftmnsumers’ hourly usage levels, such as:

» Seasonal and hourly time pattereg)( month, day-of-week, and hour, plus various
hour/day-type interactions)

* Weather €.g., cooling degree hours (CDH))

» Event indicators—Hourly indicator variables intaegtwith event indicators, in
order to provide estimates of the hourly load imipaltring each event.

The model that was used for the PG&E and SCE cust®im shown below.

i, Evt
Evt=1 i=1 i=1

E 24 24
Q =a+ Y > (b% xh, xCPR)+b""™* xMornLoad, + > (b xh xCDH,)

24 24 24 5
+> (0" xh  xMON,) +> (B xh xFRI,)+> (b"xh )+> (b°™ x DTYPE,,)

i=2 i=2 i=2 i=2
10 24

+>° (B¥"™ x MONTH, ) +b>™™ x Summer, +>_ (b°°"° xhy | x Summer, x CDH, )
i=6 i=1

24 24
+> (6" xh , x Summer, x MON,) + > (b7 ° xh, . x Summer, x FRI,)
i=2 i=2

24
+> (B"° xh  x Summer,) +b°™ xOTH, +¢

i=2
In this equationQ); represents the amount of usage in hdar a customer enrolled in CPP
prior to the last event date; this are estimated parametets; is a dummy variable for
houri; CPP; is an indicator variable for program event d&y®H; is cooling degree
hours?® E is the number of event days that occurred dutiegorogram yearMornLoad
is a variable equal to the average of the day’d lndours 1 through 10JON; is a
dummy variable for Monday;RI; is a dummy variable for FridafpTYPE;; is a series of
dummy variables for each day of the welRIQNTH; ; is a series of dummy variables for
each monthSummer; is a variable indicating summer months (definedhasJune through
mid-August}®, which is interacted with the weather and hourbfife variablesOTH; is a
dummy variable indicating an event hour for a ndPGlemand response program in
which the customer is also enroffédande is the error term. The “morning load” variable
was used in lieu of a more formal autoregressinesire in order to adjust the model to

18 Cooling degree hours (CDH) was defined as MAX[8mperature — 50], where Temperature is the hourly
temperature in degrees Fahrenheit. Customer-#p&fifH values are calculated using data from thetmo
appropriate weather station. Our previous studéesl cooling degree days with a 65 degree threshold
(CDD65). Our review of the results this year fodhdt using CDH50 in place of CDD65 produced ingplie
event-day reference loads that better reflectedrobd usage patterns and levels on hot, non-easst d

19 This variable was initially designed to reflect lvad changes that occur when schools are ogtssfan.

We have found the variables to a useful part obidme specification, as they do not appear to hzah

impact estimates even in cases in which the custdoes not change its usage level or profile duttireg
summer months.

2 For DBP, the variable is equal to one if it isement hour and the customer submitted a bid fdrttbar.
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account for the level of load on a particular d®gcause of the autoregressive nature of
the morning load variable, no further correctionderial correlation was performed in
these models.

For SDG&E, initial regression results suggested tiha equations were not adequately
capturing mid-day weather effects on the hottegs ad the summer, which were also
SDG&E CPP event days. We therefore added twoo€4 variables in which hour
dummies (for the summer and non-summer periods3 wéeracted with thequare of
cooling degree hours. This model is discussethéuin the Validity Assessment section
of this report.

Separate models were estimated for each serviceiaccThe load impacts were
aggregated across customers to arrive at prograehitead impacts and results by industry
group and local capacity area (LCA).

3.2 Customer-level screening of results

As noted above, separate models were estimatezhébr enrolled customer. We screened
the customer-level models for the effects of ordittariable bias. That is, while we

include a large number of variables to accounsj@tematic variations in customer load
levels (e.g., by time of day, or day of week), maltiyer factors may affect a customer’s
usage in a particular hour. For example, we haued that the load shapes for sports
arenas in the PG&E area are difficult to prediatehese the load changes substantially on
days on which they apparently host events, buteveal have the information to design
variables to account for the occurrence of sucmisveFor these customers, we sometimes
observe large positive load impacts and sometiarge Inegative load changes in the hours
following CPP event windows. However, these edi@mdload impacts” are clearly
unrelated to the existence of the CPP event, biaerartifacts of whether the arena
happened to host an event on the day of the CPR.eve

As a result, we recommend that the appropriategolae is to set CPP load impacts equal
to zero for those accounts. (We determine whdtieeload impacts are “real” by
examining the daily load profiles for event and isamnon-event days. This process is
discussed further in the Validity Assessment saatiothis report.)

The load impact estimates for schools are mostistamsly affected by omitted variable
bias. For example, when school is in sessionloé profile is higher overall and displays
a lower daily load factor than when school is mo¢éssion. We have found it very
difficult to devise a generalized specificatior (j.one that is not developed one customer
at a time) that can properly account for thesecésteWe have examined customer-level
load data (using the day-matching technique) fanyra the school accounts, and we
cannot find any convincing evidence of load redcuetiduring CPP events. Any estimated
load impacts (positive and negative) appear tousetd errors in estimating a proper
reference load for the event day. Therefore, we lz@roed out all of the estimated load
impacts for schools for both PG&E and SDG&E.
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We also excluded a few non-schools customers’ ilmgécts from the program load-
impact results. There were 9 such customers f&B@& for SCE, and 16 for SDG&E.

3.3 Uncertainty-Adjusted Load Impacts

The Load Impact Protocols require the estimationrafertainty-adjusted load impacts. In
the case oéx post load impacts, the parameters that constituteahe impact estimates
are not estimated with certainty, due to substhdéig-to-day changes in consumers’
hourly demands, which are not always easily explioy variables common to all
customers. The uncertainty-adjusted load impaetsaculated by adding the customer-
level variances (the square of the standard eofdise estimated load impact coefficients)
and calculating the scenarios for each hour asgunommally distributed load impacts.

4. Detailed study findings

The primary objective of this task was to estinthteaggregate and per-customer CPP
event-day load impacts for each utilify Each utility’s section begins with a summary of
average hourly load impacts by event, and by industry type and local capamiga for the
average event. This is followed by tables of hplodd impacts for aaverage event (also
referred to as a “typical event day”) in the formequired by the Load Impact Protocols
adopted by the California Public Utilities Commasi(CPUC) in Decision (D.) 08-04-050
(“the Protocols”), including risk-adjusted load iagts at different probability levels, and
figures that illustrate ranges of load impacts séssments of the effect of TA/TI and
AutoDR on load impacts follow. The full complimeritProtocol tables showing hourly
load impacts by industry type and LCA is providedin Excel table generator in an
associated electronic file.

As a high-level summary, we present the averageygsomer event-hour load impact for
each utility below.

1. PG&E =13 kW
2. SCE =52 kw
3. SDG&E = 14 kW

4.1 PG&E Ex Post Load Impacts

4.1.1 Average hourly load impacts

Aggregate CPP load impacts for PG&E were estimatethe basis of individual customer
regression equations using data for all CPP ppants. Table 4.1 summarizes the average
hourly load impacts across all participants duthmg six-hour event periods for PG&E’s
twelve CPP event days in 2009. The table showatbeage hourlgbserved load in the
event period (column 6), thestimated reference load (column 5) andoad impact (column

7), and load impact asparcent of the reference load. The mean value across®weéthe
average hourly load impacts is 8.4 MW, and loadaotp range from 4.0 to 12.6 MW, with
a standard deviation of 2.4 MW. The average pé¢doad impact ranges from 1.7 percent
of the estimated reference load to 4.5 percentaaedages 3.3 percent, with a standard

% The main body of the report focuses on aggregatgram impacts. The full set of tables requiredHsy
Protocols, including load impacts by event day laedl capacity area, are provided separately ireEfies.
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deviation of 0.9 percerit. The average load impact in 2009, along with #ference load
level, was smaller than the comparable value irB2@owever, the load impacts were
generally more consistent across events in 2009itha008. This result is likely due in
large part to the careful screening of estimated onpacts for a small number of customer
accounts that were judged to be unreliable forrsdwyents. Figure 4.1 illustrates the
range of estimated average hourly load impactssa@uents.

Table 4.1: Average Hourly CPP Load Impacts (kW) byEvent —PG& E (2009)

Estimated

Day of Estimated Reference  Observed Load Impact
Event Date Week Count Load (kW) Load (kW) (kW) % LI
1 6/29/2009 Monday 646 254,617 243,226 11,391 4.5%
2 6/30/2009 Tuesday 646 244,558 238,668 5,890 2.4%
3 7/13/2009 Monday 646 248,084 241,193 6,890 2.8%
4 7/14/2009 Tuesday 645 262,706 253,473 9,233 3.5%
5 7/16/2009 Thursday 645 248,140 240,004 8,136 3.3%
6 7/21/2009 Tuesday 646 238,681 229,896 8,785 3.7%
7 7/27/2009 Monday 646 239,394 235,396 3,998 1.7%
8 8/10/2009 Monday 640 260,197 253,353 6,843 2.6%
9 8/11/2009 Tuesday 639 249,294 240,937 8,357 3.4%
10 8/18/2009 Tuesday 638 259,068 251,033 8,035 3.1%
11 8/27/2009 Thursday 632 277,431 266,598 10,833 3.9%
12 8/28/2009 Friday 632 288,784 276,211 12,573 4.4%
Average 642 255,913 247,499 8,414 3.3%
Std. Dev. 5 15,027 13,359 2,406 0.9%

2 Note that the percent load impacts for the everibgs are calculated relative to the referencddoa
those periods. These reference loads representiheident loads of the enrolled customers, ang thiffer
from the non-coincident maximum demand values shiovthe tables of enroliment.
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Figure 4.1: Average Hourly CPP Load Impacts (kW) byEvent —PG& E (2009)
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Table 4.2 shows the distribution of estimated limapacts (averaged across all event days),
in levels and percentages, by industry group. Nlaaufacturing; Retail stores; and

Offices, Hotels, Finance and Services industry syp®vided the largest load impacts,
while Retail stores provided the largest percentagée impacts.

Table 4.2: Average Hourly CPP Load Impacts (kW) -by Industry Type (PG&E)

Estimated
Estimated Load
Reference Observed Impact
Industry Group Count Load (kW) Load (kW) (kW) % LI

1. Agriculture, Mining & Construction 39 4,021 3,760 261 6.5%
2. Manufacturing 164 87,055 83,351 3,704 4.3%
3. Wholesale, Transport, other Utilities 67 15,696 15,074 621 4.0%
4. Retail stores 42 11,253 9,802 1,451 12.9%
5. Offices, Hotels, Health, Services 124 85,522 84,105 1,416 1.7%
6. Schools 158 26,765 26,765 0 0.0%
7. Gov't, Entertainment, Other Services 48 25,601 24,642 959 3.7%
Total 642 255,913 247,499 8,414 3.3%

Table 4.3 shows the distribution of average holadyg impact for the average event by

LCA.
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Table 4.3: Average Hourly CPP Load Impacts (kW) by LCA (PG&E)

Estimated Estimated
Reference Observed Load
Local Capacity Area Count Load (kW) Load (kW) |Impact (KW) % LI

Greater Bay Area 364 189,436 185,468 3,967 2.1%
Greater Fresno 59 14,527 14,167 360 2.5%
Humboldt 14 2,769 2,714 55 2.0%
Kern 12 3,648 3,493 155 4.3%
Northern Coast 51 15,171 14,274 898 5.9%
Sierra 37 7,938 7,533 406 5.1%
Stockton 12 1,705 1,688 16 0.9%
Other 93 20,719 18,161 2,557 12.3%
Total 642 255,913 247,499 8,414 3.3%

4.1.2 Hourly load impacts

Table 4.4 presents hourly values of the estimagéstence load, observed load, load
impacts, and uncertainty-adjusted load impactshferaverage event day at the overall
program level, in the manner required by the PatocEvent hours of HE 13 — 18 are
indicated by shading. The average event-day esganaference load ranges from about
236 MW at the end of the event window to 265 MWhat beginning of the event. Hourly
load impacts range from about 7.7 to 9.1 MW overdtent period, or 3 to 3.5 percent of
the estimated reference load. Th& add 98" percentile values range 22 to 27 percent
below and above tha/erage load impact values.

26 CA Energy Consulting



Table 4.4: Hourly Load Impacts for Average CPP EvehDay in 2009 PG&E

Estimated Observed | Estimated Weighted

Reference Load | Event-Day | Load Impact Average Uncertainty Adjusted Impact (kWh/hr)- Percentiles

(kWh/hr)  |Load (kWh/hr)|  (kWhihr) | Temperature (°F)

1 178,440 177,161 1,280 638 495 1,280 2,064 3,197
2 175,110 174,619 491 63 -1,474 -313 491 1,295 2,456
3 172,619 172,239 380 62 -1,682 422 380 1,183 2,343
4 174,138 173,395 743 62 -1,216 -59 743 1,544 2,702
5 181,753 180,768 985 61 978 182 985 1,788 2,947
6 194,852 193,704 1,149 61 -813 346 1,149 1,952 3,111
7 213,005 212,048 957 61 -999 157 957 1,758 2,913
8 230,804 230,476 328 63 -1,640 477 328 1,133 2,296
9 244,513 244,233 281 66 -1,702 -531 281 1,092 2,263
10 256,466 256,279 187 69 -1,810 630 187 1,005 2,185
11 265,547 264,850 697 73 -1,298 -119 697 1,513 2,692
12 267,725 265,684 2,040 77 45 1,224 2,040 2,857 4,036
13 264,826 255,692 9,134 80 17 8,309 9,134 9,960 11,151
14 266,947 257,917 9,029 82 7,004 8,201 9,029 9,858 11,055
15 265,011 257,350 7,662 84 5,614 6,824 7,662 8,500 9,710
16 255,771 247,579 8,192 84 6,160 7,361 8,192 9,024 10,224
17 246,794 238,255 8,540 84 6,531 7,718 8,540 9,361 10,548
18 236,127 228,202 7,925 82 5,896 7,095 7,925 8,755 9,953
19 224,724 221,952 2,772 80 772 1,954 2,772 3,590 4,772
20 217,510 217,228 283 76 -1,719 -536 283 1,102 2,285
21 212,908 213,107 -199 72 -2,205 -1,020 -199 621 1,806
22 206,156 206,206 -50 69 -2,060 -872 -50 773 1,961
23 196,936 196,574 363 68 -1,646 -459 363 1,184 2,371
24 189,468 189,195 272 66 -1,736 -550 272 1,094 2,281

Observed

Event-Day Change in | Cooling Degree
Reference Energy] Energy Use | Energy Use | Hours (Base 75
Use (kWh) (kWh) (kWh) oF)

Daily 5,338,149 5,274,709 63440 | 546 na | na | nma | na n/a

Figure 4.2 illustrates the reference load, obselvad and estimated load impact (right
axis) for the average CPP event. Figure 4.3 shlibevsange of hourly load impacts across
events.
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Figure 4.2: Hourly Load Impacts for Average CPP Eent Day in 2009 -PG&E
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Figure 4.3: Hourly CPP Load Impacts, by Event PG&E
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4.2 SCE Ex Post Load Impacts

4.2.1 Average hourly load impacts

Table 4.5 summarizes the average hourly load insphating the event period for SCE’s
twelve CPP event days in 2009. The load impa&saticeably consistent across events,
as illustrated in Figure 4.4, with an average hploéd reduction of nearly 25 MW, or
about 19 percent of the estimated reference |d&e standard deviation of the average
hourly load impacts across events is 2.7 MW, ouaBgercent of the reference load.

Table 4.5: Average Hourly CPP Load Impacts (kW) byEvent —SCE

Estimated Estimated
Reference Observed Load Impact
Event Date Day of Week Count Load (kW) Load (kW) (kW) % LI
1 6/18/2009 Thursday 449 120,531 94,732 25,798 21.4%
2 7/15/2009 Wednesday 478 125,297 101,119 24,178 19.3%
3 7/17/2009 | Friday 479 116,154 95,550 20,604 17.7%
4 7/20/2009 | Monday 478 125,405 103,243 22,162 17.7%
5 7/22/2009 Wednesday 479 129,791 103,653 26,137 20.1%
6 7127/2009 Monday 480 123,575 99,722 23,853 19.3%
7 7/28/2009 Tuesday 480 123,469 101,636 21,833 17.7%
8 8/20/2009 | Thursday 479 125,241 97,813 27,428 21.9%
9 8/27/2009 | Thursday 479 142,282 116,846 25,437 17.9%
10 8/28/2009 Friday 479 140,261 118,636 21,625 15.4%
11 9/1/2009 Tuesday 478 144,536 115,178 29,358 20.3%
12 9/2/2009 Wednesday 478 147,867 120,535 27,332 18.5%
Average 476 130,367 105,722 24,645 18.9%
Std. Dev. 9 10,515 9,393 2,726 2.1%
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Figure 4.4: Average Hourly CPP Load Impacts (kW) byEvent —SCE
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Table 4.6 summarizes average hourly load impactadwystry type for the average event,
while Table 4.7 presents load impacts by LCA. Manturing customers made up more
than half of the total reference load and accoufdethe bulk of the load impacts. Nearly
all of the load impacts were generated in the LAiBa

Table 4.6: Average Hourly CPP Load Impacts (kW) -by Industry Type (SCE)

Estimated Estimated
Reference Observed | Load Impact
Industry Group Count Load (kW) Load (kW) (kW) % LI

1. Agriculture, Mining & Construction 24 3,068 2,677 392 12.8%
2. Manufacturing 217 65,767 48,020 17,747 27.0%
3. Wholesale, Transport, other Utilities 53 16,791 12,490 4,302 25.6%
4. Retail stores 34 13,602 12,653 949 7.0%
5. Offices, Hotels, Health, Services 44 9,564 8,957 607 6.4%
6. Schools 97 19,961 19,961 0 0.0%
7. Gov't, Entertainment, Other Services 8 1,614 965 649 40.2%
Total 476 130,367 105,722 24,645 18.9%
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Table 4.7: Average Hourly CPP Load Impacts (kW) by LCA (SCE)

Estimated Estimated
Reference Observed Load Impact
Local Capacity Area Count Load (kW) Load (kW) (kW) % LI
LA Basin 390 111,050 89,925 21,125 19.0%
Outside LA Basin 27 4,251 4,057 194 4.6%
Ventura 59 15,067 11,740 3,327 22.1%
Total 476 130,367 105,722 24,645 18.9%

4.2.2 Hourly load impacts

Table 4.8 summarizes the hourly load impacts feraberage CPP event. The hourly
average event-day load impacts ranged from appriei;n19 MW in the last hour of the
event period to 29 MW in the first two hours. Thad impacts represent percentages of
the reference load ranging from about 18 to 20grércThe 18 and 98 percentile load
impacts range from 9 to 13 percent around the gedad impact, with the values
increasing toward the end of the event period.
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Table 4.8: Hourly Load Impacts for Average CPP EvehDay —SCE

Estimated Observed | Estimated Weighted

Reference Load | Event-Day | Load Impact Average Uncertainty Adjusted Impact (kWh/hr)- Percentiles

(kWh/hr)  |Load (kWh/hr)|  (kWhihr) | Temperature (°F)

1 98,226 97,045 1,181 -1,265 180 1,181 2,182 3,627
2 95,439 94,486 953 69 -1,625 61 953 1,967 3,431
3 92,724 93,081 -357 68 2,834 -1,371 -357 656 2,120
4 93,855 96,003 -2,148 67 -4,625 -3,161 -2,148 -1,135 328
5 104,420 108,140 -3,720 67 6,198 4,734 -3,720 2,706 -1,242
6 120,828 124,501 -3,673 67 6,155 -4,688 -3,673 -2,657 -1,191
7 137,484 139,113 -1,630 66 4,117 -2,648 -1,630 612 858
8 150,194 151,499 -1,305 67 -3,796 2,324 -1,305 -286 1,186
9 156,895 157,092 -197 69 -2,687 -1,216 -197 822 2,293
10 162,798 162,834 -35 73 -2,520 -1,052 -35 981 2,450
11 167,070 166,077 993 77 -1,490 -23 993 2,010 3417
12 157,513 147,537 9,976 81 7,497 8,961 9,976 10,990 12,454
13 147,732 119,012 28,720 84 26,246 27,708 28,720 29,732 31,194
14 147,568 118,530 29,038 86 26,568 28,028 29,038 30,049 31,509
15 139,436 113,331 26,106 88 23,637 25,095 26,106 27,116 28,575
16 127,007 103,569 23,438 88 20,967 22,427 23,438 24,449 25,909
17 114,862 93,702 21,160 88 18,693 20,150 21,160 22,169 23,626
18 105,599 86,188 19,411 87 16,945 18,402 19,411 20,420 21,876
19 107,398 99,181 8,217 85 5,746 7,206 8,217 9,228 10,688
20 115,332 111,231 4,101 82 1,630 3,090 4,101 5113 6,573
21 118,525 117,248 1,276 78 -1,187 269 1,276 2,284 3,739
22 113,554 112,933 621 75 -1,843 -387 621 1,629 3,084
23 105,787 105,376 411 73 -2,056 -599 411 1,421 2,879
24 103,740 103,214 526 72 -1,945 -485 526 1,537 2,997

Observed

Event-Day Change in | Cooling Degree
Reference Energy|] Energy Use | Energy Use | Hours (Base 75 Uncertainty Adjusted Impact (kWh/hour) - Percentiles
Use (kWh) (kWh) (kWh) oF)

Daily 2,983,986 2820924 | 163083 | 991 na | na | nma | na n/a

Figure 4.5 illustrates the pattern of the referdoee, observed load, and load impacts for
the average event day, showing the decline in gdoad impacts over the event period.
Figure 4.6 shows the rather tight range of estithiad impacts across events.
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Figure 4.5: Hourly Load Impacts for Average CPP Eent Day in 2009 -SCE
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Figure 4.6: Hourly CPP Load Impacts, by Event -SCE
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4.3 SDG&E Ex Post Load Impacts

4.3.1 Average hourly load impacts

Table 4.9 summarizes the average hourly load insphating the event period for
SDG&E's eight CPP event days in 2009. The loadaictpranged from 19.8 MW to 29.3
MW across the seven weekday events, with an averia2@3 MW, or about 5.6 percent
of the CPP reference load, as shown in Figuré*4ad impacts were somewhat less
than average for the one Saturday event (Augusai2@Yhe two late-September events.
The standard deviation around the average loadatradue is 3.6 MW, or about 0.9
percent of the reference load.

Table 4.9: Average Hourly CPP Load Impacts (kW) byEvent —SDG&E (2009)

Estimated Estimated
Day of Reference Observed Load Impact
Event Date Week Count Load (kW) Load (kW) (kW) % LI

1 8/27/2009 Thursday 1,576 426,433 400,046 26,387 6.2%
2 8/28/2009 Friday 1,576 422,212 400,040 22,173 5.3%
3 8/29/2009 Saturday 1,576 346,827 327,859 18,968 5.5%
4 8/31/2009 Monday 1,576 428,554 406,151 22,403 5.2%
5 9/3/2009 Thursday 1,576 456,613 427,311 29,302 6.4%
6 9/4/2009 Friday 1,576 438,160 412,065 26,094 6.0%
7 9/24/2009 Thursday 1,576 426,584 406,784 19,799 4.6%
8 9/25/2009 Friday 1,576 405,449 384,503 20,945 5.2%

Average 1,576 418,854 395,595 23,259 5.6%

Std. Dev. 0 32,489 29,916 3,625 0.9%

2 |t should be noted that SDG&E allows joint pagimiion in CPP and the Capacity Bidding Program (CBP
day-of (DO) program type. If CPP and CBP-DO eveméscalled on the same day, customer accounts that
are enrolled in both programs continue to face @fdes on that day, and do not receive energy txéali

CBP load reductions. However, the CPUC has rulatifor resource adequacy purposes, capacity-based
program load impacts receive a higher priority ttzose of energy-based programs. ContemporaneeBs C
and CBP-DO events were called three times in 200%ugust 27, August 28, and September 3. We
estimate that the average hourly load impactsagdtcustomer accounts that were enrolled in batfrpms
provided approximately 4 MW of load impacts. Thigg,resource adequacy purposes, the estimated CPP
load impacts on those three days should be reducagproximately 4 MW.
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Figure 4.7: Average Hourly CPP Load Impacts (kW) byEvent —SDG& E (2009)
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Table 4.10 summarizes load impacts by industry fgpéhe average event. The largest
load impacts were provided by the Offices, Hotklsalth and Services; and Wholesale,
Transportation and Utilities (largely water ut#is) industry group$:

4 Note that the small negative estimated load imfmdhe “Other/Unknown” industry group indicatésat

the regression models estimated a higher than tegbéamad on the average CPP event day. Theseateim
were likely not statistically significant.
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Table 4.10: Average Hourly CPP Load Impacts (kW) -by Industry Type (SDG&E)

Estimated Estimated
Reference Observed |Load Impact
Industry Group Count Load (kW) Load (kW) (kW) % LI

1. Agriculture, Mining & Construction 19 4,835 3,760 1,075 22.2%
2. Manufacturing 220 59,506 56,533 2,973 5.0%
3. Wholesale, Transport, other Utilities 265 49,186 42,773 6,412 13.0%
4. Retail stores 128 38,959 36,814 2,145 5.5%
5. Offices, Hotels, Health, Services 480 180,185 172,249 7,937 4.4%
6. Schools 267 41,546 41,546 0 0.0%
7. Gov't, Entertainment, Other Services 190 44,020 41,268 2,752 6.3%
8. Other or Unknown 7 617 653 -35 -5.7%
Total 1,576 418,854 395,595 23,259 5.6%

4.3.2 Hourly load impacts

Table 4.11 summarizes the hourly load impactsHeraverage seven-hour CPP event. The

hourly average event-day load impacts range fropnagmately 27 MW in the first hour

of the event period to 21 MW in the last hour. Tded impacts represent percentages of

the reference load ranging from about 5 to 6.3gm@rc The 10 and 98" percentile load
impacts range from 13 to 16 percent around theagecioad impact, with the values
increasing toward the end of the event period.
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Table 4.11: CPP Total Load Impacts for Average EvernDay —SDG& E

Estimated Observed | Estimated Weighted

Reference Load | Event-Day | Load Impact Average Uncertainty Adjusted Impact (kWh/hr)- Percentiles

(kWh/hr)  |Load (kWh/hr)|  (kWhihr) | Temperature (°F)

1 269,047 272,211 -3,164 6,166 -4,393 -3,164 -1,935 -161
2 257,728 258,328 -600 70 -3,661 -1,853 -600 653 2,462
3 251,726 253,171 -1,446 69 -4,567 2,723 -1,446 -168 1,676
4 253,364 253,241 123 70 -3,059 -1,179 123 1,425 3,305
5 262,769 261,576 1,192 69 -1,958 -96 1,192 2,481 4,342
6 284,852 283,507 1,346 69 -1,931 5 1,346 2,686 4,622
7 315,222 311,821 3,401 69 42 2,027 3,401 4,776 6,761
8 342,012 340,707 1,305 73 -2,237 -144 1,305 2,755 4,848
9 373,892 373,385 507 78 -3,080 -961 507 1,974 4,094
10 402,383 400,313 2,070 82 -1,869 458 2,070 3,682 6,009
11 424,167 414,142 10,026 84 6,415 8,548 10,026 11,503 13,636
12 433,875 406,471 27,404 86 23,669 25,876 27,404 28,932 31,138
13 433,385 410,123 23,262 86 19,824 21,855 23,262 24,669 26,700
14 434,848 410,788 24,061 85 20,890 22,763 24,061 25,358 27,231
15 432,073 406,567 25,506 85 22,181 24,145 25,506 26,866 28,831
16 415,959 395,452 20,507 85 17,130 19,125 20,507 21,889 23,884
17 401,421 380,426 20,995 84 17,788 19,683 20,995 22,307 24,202
18 380,417 359,339 21,079 81 18,044 19,837 21,079 22,321 24,113
19 353,252 347,858 5,393 78 2,364 4,154 5,393 6,633 8,423
20 340,763 343,804 -3,041 75 6,093 -4,289 -3,041 -1,792 12
21 328,776 332,625 -3,849 74 6,899 -5,007 -3,849 -2,601 -798
22 310,531 313,525 -2,994 73 -6,100 -4,265 -2,994 -1,723 112
23 295,828 298,933 -3,104 72 6,132 -4,343 -3,104 -1,865 -77
24 283,931 285,082 -1,151 7 -4,200 -2,398 -1,151 97 1,899

Observed

Event-Day Change in | Cooling Degree
Reference Energy] Energy Use | Energy Use | Hours (Base 75
Use (kWh) (kWh) (kWh) oF)

Daily 8,282,220 8113302 | 168828 | 805 na | na | nwa | na n/a

Figure 4.8 illustrates the patterns of the estichadderence load, observed load, and load
impacts (right axis) for the average event daygufe@ 4.9 shows a rather tight range of
estimated load impacts across events.
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Figure 4.8: Hourly Load Impacts for Average CPP Eent Day in 2009 -SDG& E
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Figure 4.9: Hourly CPP Load Impacts, by Event -SDG& E
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4.3.3 Additional analyses of SDG&E’s default CPP lo  ad impacts

The introduction of SDG&E’s default CPP rate, alavith the occurrence of several CPP
events in 2009 (no events were called in 2008)igeothe first opportunity to examine
two key issues regarding default CPP:

1. Did the load response of customers who had prelji@molled in SDG&E'’s
voluntary CPP rate differ from that of newly detadl customers?

2. Does the level of capacity reservation appear teelaed to the level of a
customer’s load response?

Developing an understanding of these issues masoweghe ability to forecast load
impacts over time.

We begin by characterizing the differences betwhbercustomer accounts that previously
volunteered for CPP and those that were transitidoeefault CPP beginning in 2008.
Tables 4.12 and 4.13 show differences in the imgggbup make-up and price
responsiveness of the two groups of customer atsouss shown in the last column, the
overall percentage price responsiveness of thaque\PP volunteers was twice that of
the newly defaulted customers (10 percent comparédpercent). The key factors driving
the difference appear to be the higher share of éoal greater price responsiveness of the
Agriculture, Mining, and Construction; and Wholesalransport, and Other Utilities
industry groups among the previous volunteers coeapto the newly defaulted customers.

Table 4.12: Characteristics of Customers Previouslinrolled in Voluntary CPP

Il T Num. of | Sum of Max Sum of % of | Avg. Size Ave. % LI
SAIDs kW Avg. kWh | Max kW (kW) Event LI

1. Agriculture, Mining & Construction 4 6,740 2,122 6% 1,685 980 43%
2. Manufacturing 28 8,495 4,723 7% 303 349 6%
3. Wholesale, Transport, other Utilities 107 33,914 13,406 30% 317 3,196 24%
4. Retail stores 25 10,269 7,277 9% 411 163 2%
5. Offices, Hotels, Health, Services 54 35,822 21,986 32% 663 1,591 6%
6. Schools 56 8,811 3,410 8% 157 0 0%
7. Government, Entertainment, Other Services 23 9,274 5,792 8% 403 596 9%
8. Other/Unclassified 0 0 0 n/a n/a 0

TOTAL 297 113,324 58,715 100% 382 6,875 10%

Table 4.13: Characteristics of Customers Newly Detdted to CPP
Industry Type Num. of | Sum of Max Sum of % of | Avg. Size Ave. % LI
SAIDs kW Avg. kWh | Max kW (kW) Event LI

1. Agriculture, Mining & Construction 15 4,947 2,409 1% 330 95 4%
2. Manufacturing 194 84,202 43,487 17% 434 2,624 5%
3. Wholesale, Transport, other Utilities 159 86,294 31,756 17% 543 3,216 10%
4. Retail stores 103 32,375 19,383 7% 314 1,982 7%
5. Offices, Hotels, Health, Services 427 184,880 112,958 37% 433 6,346 5%
6. Schools 211 45,605 16,826 9% 216 0 0%
7. Government, Entertainment, Other Services 167 58,301 28,400 12% 349 2,156 6%
8. Other/Unclassified 7 857 570 0% 122 -35 -6%
TOTAL 1,283 497,460 255,789 100% 388 16,384 5%
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We also present some basic statistics on diffesehe@veen the two CPP groups in their
decisions regarding capacity reservation levelthed price responsiveness:

» 18.8 percent of the default CPP customer accoar2809 had previously enrolled
on the voluntary CPP rate.
* Regarding theapacity reservation level (CRL), 41.5 percent of all of the default
CPP customer accounts kept the default level gfes0ent.
» Of those service accounts that optedHange the capacity reservation level, 81.7
percent selected a capacity reservation level maf. ze
» Customers’ decision to change their CRL appeabeteelated to prior participation
in the voluntary CPP rate:
o 80.5 percent of prior voluntary CPP participantaraded their capacity
reservation level (of which 83 percent selected)er
o 53.3 percent of the newly defaulted CPP servicewats changed their
capacity reservation level.
* Observed differences in percentage load impactgg®/of CPP customer, as
shown in Table 4.14, indicate that CPP load respdiffers between previous
volunteers and newly defaulted customers, and bigidas regarding CRL.

Table 4.14: Differences in Percentage Load Impactsy Sub-Groups

Percent
Percent Load

Customer Type of SAIDs | Impact

Previously enrolled in voluntary CPP 19% 10%
Newly defaulted to CPP 81% 5%
Kept default CRL (50%) 42% 3%
Changed from default CRL 58% 9%
Changed CRL to zero 48% 9%

The results in Table 4.14 indicate tloaérall percentage load impacts are higher for
service accounts that formerly enrolled on the ntdty CPP rate; and for service accounts
that elected to change their CRL (most of whiclesteld no capacity reservation).
However, these simple average load impact percestag not control for differences in
customer characteristics such as industry group;hwiave been shown to affect demand
responsiveness (as shown in Tables 4.12 and 4.13).

We therefore conducted a statistical analysis terdene the extent to which the overall
differences in load impacts may be attributed tades other than simply prior

participation in the voluntary CPP rate or modifyiihe capacity reservation level. In this
regression analysis, the dependent variable fdr ebservation is the estimated percentage
load impact for a service account during a parac@PP event (based on the customer-
specific regression modefs). That is, the observations run across customenats and
events. The data were screened to exclude obyieusineous load impact estimates, such

% Because this method uses customer- and eventgevegntage load impacts as the unit of measurement
the results are not directly comparable to the graege load statistics presented in the bullettpowhich
are based on aggregated load impacts and refelaad®
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as those implying negative implied reference Id&d$he independent variables include
the natural log of the SAID’s average hourly usgagean indicator of size) and indicator
(dummy) variables for the following factors:

* Prior participation in the voluntary CPP rate;
* Whether the SAID changed its CRL; and

» If so, whether the level was set to zero kW;
» Participation in TA/TI and AutoDR,;

* Industry group, as shown in Table 4.10; and
» Each event date.

Table 4.15 contains the estimated coefficientssaaddard errors for the key variables of
interest, which include previous participation mluntary CPP and CRL decisions. The
coefficients represent the direct influence of éhizstors after controlling for the effect of
industry group. Asterisks are used to indicataregtes that are statistically significantly
different from zero with 99 percent confidence.eTdwoefficients may be interpreted as
follows:

» Percentage load impacts of SAIDs that previoushi@pated in voluntary CPP
were 0.8 percentage pointsver than those that were newly defaulted onto CPP
(controlling for differences in industry group aather factors). However, this
difference was not statistically significant.

» Percentage load impacts of SAIDs that changed @il were 2.7 percentage
points higher than those that retained the defaudl.

* Percentage load impacts of SAIDs that changed tapiacity reservation level to
zero kW were amdditional 2.8 percentage point higher than those that did no
Therefore, SAIDs that changed their capacity restém level to zero kW had load
impacts that were 5.5 percentage points higherttioge that retained the default
capacity reservation level (2.7 + 2.8 = 5.5 peragatpoints).

Table 4.15: Regression-Based Estimates of Differesein Percentage Load Impacts by
Sub-Groups, after Controlling for Industry Group

Variable Coefficient | Standard Error
Prior enrollment in voluntary CPP -0.008 0.0061
Changed the capacity reservation level 0.027* 0.008
Changed the capacity reservation level to zero kW 0.028* 0.008

N =12,161. R“=0.1087.

The statistical model therefore indicates thatdifierences in percentage load impacts
reflected in the unconditional summary statistiesven in Table 4.14 are affected by
differences in the industry group make-up of tHéedent customer categories. After
controlling for those other key factors, the “pusdfect of previous participation in

% These tend to occur for customers whose normekldaring non-event on-peak periods are very loav du
to the underlying TOU price structure, such thatresmall estimated load changes can produce vy la
percentage load impacts. Furthermore, if the edéchload impact is positive (a load increase ratien

load reduction), then the implied reference loag imecome negative.
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voluntary CPP and CRL decisions are seen to baamntialy smaller. For example, after
controlling for differences in industry group, afwd choice of CRL level, there was no
longer a significant difference in percentage loapacts for previous volunteers and
newly defaulted customer accounts. In contrastgtieater load response of customer
accounts that changed their CRL from the defauttl|garticularly when they changed it
to zero, compared to those that left it at the ulefavel was confirmed by the statistical
analysis. However, the incremental effect was Enafter controlling for differences in
industry group.

4.4 Effect of TA/TlI and AutoDR on Load Impacts

This section describes tlee post load impacts achieved by two demand responsetineen
programs: TA/TI and AutoDR.

The Technical Assistance and Technology Incen{iVé¢TI) program has two parts:
technical assistance in the form of energy auditd, technology incentives. The objective
of the TA portion of the program is to subsidizetoumer energy audits so that they can
identify ways to participate in DR. The TI portiohthe program then provides incentive
payments for the installation of equipment or colngoftware supporting DR.

The Automated Demand Response (AutoDR) programnslelptomers to activate DR
strategies, such as managing lighting or heatiegtilation and air conditioning (HVAC)
systems, whereby electrical usage can be autortiatieduced or even eliminated during
times of high electricity prices or electricity $§ emergencies.

For each utility and incentive program, we pregeiat tables of information. The first

table contains the overall load impact providedh®y/service accounts on TA/TI or
AutoDR. The second table contains a comparisdheopercentage load impacts achieved
by TA/TI or AutoDR SAIDs to those of a relevant gpoof non-participating service
accounts. In this table, each row of data showstlicome for SAIDs within a 6-digit
NAICS code or 4-digit SIC code. Where possible,carduct comparisons of load
impacts within these highly disaggregated indugtoups. Where a comparison at this
level of disaggregation is not possible, we compare higher level of industry
aggregation, such as 2-digit SIC codes or 3-digit®$6 codes. In some cases, the sample
of service accounts does not contain any reasoiaisis of comparison for the TA/TI or
AutoDR service account. (These cases are denstddcaComparables” in the tables.)

We note that the above comparisons do not corstitdbrmal evaluation of the

incremental effect of AutoDR or TA/TI on customed€mand response load impacts.

This is the case largely due to lack of completermation. For example, we rarely
observe “before and after” load responses for éimeesservice account, because the TA/TI
and AutoDR audits and installations typically tqu&ce prior to any events in 2009. In
addition, enabling technology may be used by soAl®Sthat did not participate in
AutoDR or TA/TI. Therefore, we cannot even be @ierthat when we compare TA/TI and
non-TA/TI accounts we are actually measuring ativaihd without” technology difference.
However, given the available data, we believe thattomparisons made in this section are
informative and the most relevant ones to provide.
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The sub-sections below present the results for efttte utilities.

PG&E

PG&E’s CPP program included participants in bo# AutoDR and TA/TI programs.
Table 4.16 shows the event-specific load impaatshf® AutoDR participants. On average,
the AutoDR customers provided 1.6 MW of load reductor 6 percent of their reference
load.

Table 4.16: Summary of AutoDR Load Impacts by EventPG& E

Event Number of Refi ?ngca(:?_%a d Observed Estimated Load % Load

Date SAIDs (kW) Load (kW) Impact (kW) Impact
6/29/2009 34 26,822 24,922 1,901 7.1%
6/30/2009 34 25,103 23,980 1,123 4.5%
7/13/2009 34 25,781 24,262 1,520 5.9%
7/14/2009 34 28,371 26,596 1,775 6.3%
7/16/2009 34 25,088 24,059 1,030 4.1%
7/21/2009 34 24,060 22,441 1,619 6.7%
7127/2009 34 24,912 24,369 543 2.2%
8/10/2009 34 28,584 26,801 1,783 6.2%
8/11/2009 34 26,245 24,368 1,878 7.2%
8/18/2009 34 25,693 23,920 1,773 6.9%
8/27/2009 34 27,630 25,638 1,992 7.2%
8/28/2009 34 30,039 27,804 2,235 7.4%
Average 34 26,527 24,930 1,598 6.0%

Table 4.17 shows that the percentage load impagtoamsiderably across 6-digit NAICS
industry classifications. The highest percentagel impacts are provided by the Water
Supply and Irrigation Systems customers (NAICS @2iE310) and the Frozen Specialty
Food Manufacturing customers (NAICS code 311412).
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Table 4.17: Incremental AutoDR Load Impacts,PG& E

Percentage Load Number of Events
NAICS o Basis of Impact
Code NS esE e Comparison No AUtoDR No AUtoDR
AutoDR AutoDR

221310 }Nf"‘ter. Supply and 6-digit NAICS 50% | 25.5% 84 12
rrigation Systems

311412 | Frozen Specialty Food | ¢ i NAlCS | 21.3% | 20.4% 48 24
Manufacturing
Other Electronic

334419 Component 6-digit NAICS -1.3% 1.2% 36 108
Manufacturing

442110 Furniture Stores No n/a n/a n/a n/a

Comparables

452112 | gocountbepartment 5 gigiknaics | 16206 | 14.8% | 360 36

511210 Software Publishers 6-digit NAICS -1.8% 3.5% 36 24
Lessors of

531123 Nonresidential 6-digit NAICS 0.3% 8.2% 180 12
Buildings
Research and

541710 Development in 6-digit NAICS -0.4% 8.5% 156 48
Biotechnology

551114 Corporate Offices 6-digit NAICS -0.4% 5.6% 228 24

611112 | Clementary and 6-digit NAICS 0.0% 0.0% 924 12
Secondary Schools

611114 | Clementary and 6-digit NAICS 0.0% 0.0% 288 12
Secondary Schools
Vocational

624310 Rehabilitation 2-digit NAICS 0.6% 2.2% 96 12
Services

712110 Museums 6-digit NAICS 0.8% 15.5% 12 12

921190 | Qther General 6-digit NAICS 2.6% 6.0% 60 36
Government Support
Police Protection,

922120 & Legal Counsel and 4-digit NAICS -1.8% 8.1% 12 24

922130 .
Prosecution

922140 | CoOrectional 6-digit NAICS 0.6% | 2.0% 24 24
Institutions

The incremental effect of AutoDR, expressed agltfierence between the percentage load

impacts for AutoDR and non-AutoDR customers witbach row of Table 4.14, ranges
from 30.5 percentage points to -1.4 percentagetpoifihe simple average of the
incremental AutoDR load impacts across the ronthetable is 6.1 percentage points.

Table 4.18 shows the event-specific load impaat3 AITI service accounts. On average,
these service accounts provided 149 kW of loadomesg, or 2.3 percent of their reference
load?’

" Upon examination of the metered load data, weetkouit the estimated load impacts for one of therse
service accounts contained in Tables 4.18 and 4tMas clear that the customer's peak-period aisiéd not
differ between event and non-event days. Thetfattthis customer had "high-load" and "low-loadysl in
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Table 4.18: Summary of TA/TI Load Impacts by EventPG& E

Event Number of Refli ?grr?caetictl)a d Observed Estimated Load % Load

Date SAIDs (kW) Load (kW) Impact (kW) Impact
6/29/2009 7 6,610 6,565 45 0.7%
6/30/2009 7 6,557 6,568 -11 -0.2%
7/13/2009 7 6,587 6,898 -311 -4.7%
7/14/2009 7 6,879 6,725 154 2.2%
7/16/2009 7 6,466 6,048 418 6.5%
7/21/2009 7 6,264 6,049 214 3.4%
7127/2009 7 6,360 6,305 55 0.9%
8/10/2009 7 6,617 6,782 -165 -2.5%
8/11/2009 7 6,231 6,155 76 1.2%
8/18/2009 7 6,442 6,114 328 5.1%
8/27/2009 7 6,548 6,084 464 7.1%
8/28/2009 7 6,825 6,300 525 7.7%
Average 7 6,532 6,383 149 2.3%

Table 4.19 provides little evidence that TA/TI lmmevided incremental load impacts. Two
industry groups (334419, Other Electronic Compoméamufacturing; and 531123,
Lessors of Nonresidential Buildings) provide somiglence of modest improvements in
demand response, with increases in load impaet2adnd 1.7 percentage points,
respectively.

Table 4.19: Incremental TA/TI Load Impacts, PG& E

Percentage Load Number of
l\épc‘)lges NAICS Description Co?ﬁsgsriggn jpash NOEvents
P No TAITI | TATI | 2 | TATI

326291 | Rubber Product 3-digit NAICS 3.8% 1.6% 48 12
Manufacturing

332017 | Industrial Valve 3-digit NAICS 459% | 0.0% | 60 12
Manufacturing

Other Electronic

334419 | 6-digit NAICS 13% | 29% | 36 36
Component Manufacturing

531123 | Lessors of Nonresidential | ¢ i NACS 03% | 20% | 180 | 12
Buildings

721110 | Hotels and Motels 6-digit NAICS 3.0% | 05% | 24 12

PG&E contacted some of the non-responsive TA/Ttausrs in an attempt to understand
the apparent lack of performance during CPP evayd.dThe customers responded that
they were confused by the fact that they were &doh multiple DR programse(g., DBP
and CPP), and they apparently did not understagid plerformance duties / opportunities
on event days. Based on this anecdotal evidehappears that customers may require

an unpredictable pattern (unrelated to CPP evers)gaevented the econometric model from estimatieg
correct event-day load impacts.
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additional education and follow-up from utility regentatives in order to take full
advantage of the installed technology.

SCE

Table 4.20 shows the event-specific load impaatSOE’'s AutoDR participants. On
average, these customers provided 1.9 MW of loddateon, or 28 percent of their
reference load.

Table 4.21 shows differences in percentage loa@datn@cross 4-digit SIC industry
classifications. The highest percentage load insp@® provided by the Storage Batteries
customers (SIC code 3691). The difference in #regntage load impacts for SAIDs with
and without AutoDR is large, averaging 20.6 peragatpoints across our comparisons.
Note that we could not find a reasonable comparggonp for one of the industry groups,
SIC 1611 (Highway and Street Construction).

Table 4.20: Summary of AutoDR Load Impacts by EventSCE

Estimated

Event Number of Reference Load Observed Estimated Load % Load
Date SAIDs (kW) Load (kW) Impact (kW) Impact
6/18/2009 16 4,127 3,488 639 15.5%
7/15/2009 16 5,151 4,062 1,089 21.1%
7/17/2009 16 4,883 3,748 1,135 23.2%
7/20/2009 17 7,363 4,953 2,410 32.7%
7/22/2009 17 7,672 5,142 2,529 33.0%
7/27/2009 17 7,001 4,907 2,094 29.9%
7/28/2009 17 6,866 6,164 701 10.2%
8/20/2009 17 6,360 4,261 2,099 33.0%
8/27/2009 17 7,845 5,548 2,297 29.3%
8/28/2009 17 7,886 5,056 2,829 35.9%
9/1/2009 17 7,311 5,263 2,048 28.0%
9/2/2009 17 8,100 5,436 2,663 32.9%
Average 17 6,713 4,836 1,878 28.0%
Table 4.21: Incremental AutoDR Load Impacts,SCE
Percentage Load Number of Events
SIC _r Basis of Impact
Code SlE Dege e Comparison No AutoDR No AUtoDR
AutoDR | "M1© AutoDR | "1
1611 Highway qnd Street No n/a n/a n/a n/a
Construction Comparables
2834 | Pharmaceutical 2-digit SIC 142% | 18.9% 168 12
Preparations
3069 | Habricated Rubber 4-digit SIC 9.9% | 27.3% 36 12
Products
3691 Storage Batteries 2-digit SIC 26.3% 65.3% 91 9
5211 Lumber Dealers 2-digit SIC 12.7% 40.9% 12 12
Operators of Non- -
6512 Residential Buildings 4-digit SIC 1.0% 14.8% 72 132
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Tables 4.22 and 4.23 contain the load impacts bptefor TA/TI customers. One service
account with a high level of load impacts movedfrdA/TI to AutoDR during the
program year. In the absence of that customeiirfbig with the July 280 event), TA/TI
load impacts are modest in size (60 kW), but mabstantial as a percentage of the
reference load (15.4 percent). The SIC group thighlargest difference between load
impacts with and without TA/TI represents the SAtBat switched from AutoDR.
Therefore, Tables 4.21 and 4.23 reflect similaahge incremental load impacts for SIC
3691.

Table 4.22: Summary of TA/TI Load Impacts by Event,SCE

Event Number of Refi ?ngca(:?_%a d Observed Estimated Load % Load

Date SAIDs (kW) Load (kW) Impact (kW) Impact
6/18/2009 2 2,644 813 1,830 69.2%
7/15/2009 2 2,660 831 1,829 68.8%
7/17/2009 2 2,857 1,351 1,506 52.7%
7/20/2009 1 398 372 25 6.3%
7122/2009 1 384 156 227 59.3%
7127/2009 1 415 375 41 9.8%
7128/2009 1 430 411 18 4.3%
8/20/2009 1 433 373 59 13.6%
8/27/2009 1 370 340 30 8.2%
8/28/2009 1 336 319 16 4.8%
9/1/2009 1 405 292 113 27.9%
9/2/2009 1 327 312 15 4.5%
Average 1 971 496 476 49.0%

Table 4.23: Incremental TA/TI Load Impacts, SCE

sic - Basis of Percentage Load Number of
Code SIC Description Comparison Impact Events
No TA/TI TATI No TA/TI | TATI
3398 Metal Heat 4-digit SIC 14.7% 14.4% 36 12
Treating
3691 Storage Batteries | 2-digit SIC 26.3% 73.2% 91 3

SDG&E

SDG&E’s CPP program included participants in bath AutoDR and TA/TI programs.
Table 4.24 shows the event-specific load impaatshf® AutoDR participants. On average,
the AutoDR customers provided 1.4 MW of load redutor 17 percent of their reference
load.

Table 4.25 shows differences in percentage loa@datspacross 6-digit NAICS industry
classifications. The highest percentage load insp@c terms of the level and estimated
incremental impact) are provided by the Sporting@oStore customers (NAICS code
452111). Atthe other extreme, the AutoDR cust@methe Casino Hotels group (NAICS
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code 721120) provided mutbwer percentage load impacts than did the comparalvie no

AutoDR customers.
Table 4.24: Summary of AutoDR Load Impacts by EventSDG&E

Event Number of RefEe ?gnmcag?_?)a d Observed Estimated Load % Load

Date SAIDs (kW) Load (kW) Impact (kW) Impact
8/27/2009 11 7,501 5,649 1,851 24.7%
8/28/2009 12 8,309 6,619 1,690 20.3%
8/29/2009 12 8,601 6,943 1,658 19.3%
8/31/2009 12 7,652 6,528 1,124 14.7%
9/3/2009 12 8,263 6,736 1,527 18.5%
9/4/2009 12 8,045 6,823 1,222 15.2%
9/24/2009 12 7,656 6,197 1,459 19.1%
9/25/2009 12 7,569 7,135 434 5.7%
Average 12 7,949 6,579 1,371 17.2%

Table 4.25: Incremental AutoDR Load Impacts by Comprison Group, SDG& E

Percentage Load Number of Events
NAICS NAICS Basis of Impact
Code Description Comparison No No
AUtoDR AutoDR AUtoDR AutoDR
452111 | Department 6-digit NAICS 2.3% 25.6% 80 48
Stores
512131 | Motion Picture | ¢ it NAICS 1.5% 3.5% 136 8
Theaters
721110 ,'\"A‘(’)ttee'lss and 6-digit NAICS 4.7% 2.5% 376 32
721120 | Casino Hotels 6-digit NAICS 24.3% 3.4% 17 7

Table 4.26 shows that SDG&E’s TA/TI customers pded an average of 714 kW of

demand response for the average event, or 13.é4miesttheir reference load. The highest
overall and incremental percentage load impactyaha Table 4.27) was provided by the

Sporting Goods Store customers (NAICS code 452111).
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Table 4.26: Summary of TA/TI Load Impacts by Event,SDG&E

Event Number of RefEe ?gnmcag?_?)a d Observed Estimated Load % Load

Date SAIDs (kW) Load (kW) Impact (kW) Impact
8/27/2009 13 5,090 4,332 758 14.9%
8/28/2009 13 5,429 4,432 998 18.4%
8/29/2009 13 4,903 4,449 454 9.3%
8/31/2009 13 5,260 4,876 383 7.3%
9/3/2009 13 5,593 4,909 683 12.2%
9/4/2009 13 5,756 4,744 1,012 17.6%
9/24/2009 13 5,176 4,393 783 15.1%
9/25/2009 13 5,304 4,662 641 12.1%
Average 13 5,314 4,600 714 13.4%

Table 4.27: Incremental TA/TI Load Impacts, SDG&E

Percentage Load Number of
'\(I:Ac‘)lges NAICS Description Can?S:rigt)n mpach NOEvents
P No TATI | TATI TATI
TA/TI

452111 | Department Stores 6-digit NAICS 2.3% 29.6% 80 64
531121 'éiflzfr:; of Nonresidential | ¢_yqit NAICS 19.9% | 15.7% | 120 | 16

Research and
541710 | Developmentin 6-digit NAICS 2.0% 11.4% 464 24

Biotechnology

4.5 Distributions of CPP load impacts

In addition to calculating aggregated load impaitis,estimation of customer-specific
regression equations and load impacts providesapability to examine the distributions
of CPP load impacts across customer accounts.wB&le provide figures for each utility
which illustrate ranges @verage hourly load impacts per customer and thepercent of
customer accounts that achieved those ranges of load impacts. Egdrl0 through 4.12
show results for PG&E, SCE and SDG&E respectively.

In general, the three distributions of estimatextiionpacts have quite similar
characteristics. They are skewed to the left, jpmyrto the relatively large load impacts
provided by only a few customers, and the corredpgty large share of total load
impacts that are provided by a relatively smaltfien of customer accounts. The SCE
curve showing the percent of customers in eacherah¢pad impacts is somewhat “fatter”
than the other two, and skewed more to the lefb)ymg a relatively greater share of price-

% The relatively small numbers of estimated negatieel impact values in each of the distributionkicl
imply loadincreases during event hours, are typical of such distribng. These values are frequently not
statistically significant, and generally occur eses where customers’ loads vary considerably fdayto
day for reasons that cannot be explained by thablas in the regression models.
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responsive customers than the other two utilit®€E also currently has the smallest
enroliment and largest average percentage loadcingpahe three utilitie$’

Figure 4.10: Distribution of CPP Load Impacts PG&E
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29 Approximately 100, 160 and 270 customer accountaé Schools industry group at SCE, PG&E and
SDG&E respectively were excluded from the distridog because they were judged to provide no evayt-d
load impacts. Adding them to the distribution wbblve the effect of raising the percentages abousr
accounts near the center (zero load impacts) afigtabutions.
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Average Load Impact per Customer Account (kW)

Average Load Impact per Customer Account (kW)

Figure 4.11: Distribution of CPP Load Impacts -SCE
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Figure 4.12: Distribution of CPP Load Impacts -SDG&E
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Table 4.28 summarizes some of the key indicatotBeoftlistributions shown in the three
figures above. The first column reports the petags of customers who were estimated to
provide load impacts of at least 5 kW. The 59 petwvalue for SCE (compared to 35 and
40 percent for SDG&E and PG&E) is consistent whil findings of greater price
responsiveness among SCE'’s CPP custofleféie second and third columns are related.
The second column shows the cumulative percentafgasstomer accounts that provided
the share of total program load impacts shownerthird column. As shown in the table,
from 4.6 to 6.5 percent of the customers providéo642 percent of the total program load
impacts across the three utilities.

Table 4.28: Indicators of CPP Customer Price-Resp@iveness

Percent of
Customers Cumulative % the Following %
with Estimated | of Customers of Total Load
Utility LI > 5 kw that Provide... Impacts
PG&E 40% 5.0% 64%
SCE 59% 6.5% 61%
SDG&E 35% 4.6% 72%

5. Ex Ante Load Impacts

This section documents the preparation of ex awecasts for 2010 to 2020 of reference
loads and load impacts for the default non-reside@PP programs (now referred to as
Peak Day Pricing, or PDP at PG&E) offered by PG&EE, and SDG&E.

The forecasts of load impacts were developed irfidth@wving four steps:

1. Estimates of reference loads, on a per-customes,bvasre developed based on
modified versions of the ex post load impact regjess that were described in
Section 4. Reference loads were simulated untiennative weathere(g., 1-in-2
and 1-in-10) and event-type scenarieg.( typical event, or monthly system peak
day).

2. Percentage load impacts or price elasticities waleulated based on the ex post
load impact evaluation results.

3. The load impacts were applied to the simulatedeefse loads. The load impacts
were based on either ex post percentage load is\f@BDIG&E) or elasticities
derived from the ex post results that were combimigial forecast CPP/PDP rates to
calculate percentage load impacts.

4. The reference loads and load impacts were combiftedorogram enroliment
forecasts from the utilities to develop alternafieescasts of load impacts.

% Note that most of SCE’s voluntary CPP customelecsed the rate option that has the highest CR# pri
(in return for a discounted summer peak demandgeflaand have historically included large and fhéi
manufacturing and water utility customers who hidngeability and financial incentive to reduce lahding
CPP event hours.
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Forecasts are developed and reported at the prdgreinand by CAISQ.ocal Capacity
Area, as well as by the event day-types described atic@e5.1 below. For PG&E,
enrollment forecasts were provided through a sépaentract with The Brattle Group.
SCE and SDG&E provided enroliment forecasts foir fhegrams.

The following subsections describe the nature efeth ante load impact forecasts required,
the methods used to produce them, detailed stadynfys, and recommendations.

5.1 Ex Ante Load Impact Requirements

The DR Load Impact Evaluation Protocols require tiwaurly load impact forecasts for
event-based DR resources must be reported by llbeviiog factors (in addition to the
program level and LCA factors noted above):

* For atypical event day in each year; and
* For the monthly system peak load day in each mfartivhich the resource is
available;

under both:

* 1-in-2 weather-year conditions, and
* 1-in-10 weather-year conditions.

at both:

» the program leveli ., in which only the program in question is calleah)d
» the portfolio level (.e., in which all demand response programs are called)

5.2 Description of Methods

This section describes methods used to developamigroups of customers, to develop
reference loads for the relevant customer typesapdt day-types, and to develop
percentage load impacts for a typical event day.

5.2.1 Development of Customer Groups

Customer accounts were assigned to one of threegemps, eight industry types (defined
in Section 2.2), and relevant LCAs based on infaiongorovided by the utilities. The
three size groups were the following:

* Small — maximum demand less than 20 kW (only PG&dvipled enrollment
forecasts for this size group);

e  Medium — maximum demand between 20 and 200 kW (P@SESDG&E
provided enrollment forecasts for this size group);

e Large — maximum demand greater than 200 kW.

The specific definition of “maximum demand” diffekr®y utility. For PG&E and SCE, the
size definition was based on the tariff on which thustomer is served. For example, a
tariff may require that a customer’s monthly peakndnd exceeds 20kW for three out of
the previous twelve months. For SDG&E, the sizind®n was based on each
customer’'s maximum summer on-peak demand.
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5.2.2 Development of Reference Loads and Load Impac ts

Reference loads and load impacts for all of thevalfactors were developed in the
following series of steps:

Define data sources

Estimate ex ante regressions and simulate refefeads by cell and scenario
Calculate percentage load impacts by cell

Apply percentage load impacts to the referencedoad

Scale the reference loads using enroliment forecast

arwnE

Each of these steps is described below.

1. Define data sources

Historically, non-residential CPP has been a vaonprogram. In 2008, SDG&E
transitioned to a default CPP rate. SCE begarsitraning customers to default CPP in the
fall of 2009, and PG&E is beginning a similar trdiles in 2010. These transitions have
produced the following two analytical issues taohes for purposes of developing ex ante
forecasts.

First, we needed to determine appropriate sourckmd impact data. Only SDG&E has
experienced CPP events and observed customemigetis under a default rate. Thus,
the ex post evaluation of CPP at SDG&E describesiiction 4 provides a useful source of
information regarding the price responsivenessetdiult CPP customers of different types.

Developing load impacts for default CPP at SCE emmplicated by the fact that its
voluntary CPP program has been relatively small 2609, with enrollees who tended to
be larger and more price responsive than at ther otvo utilities (enrollment expanded to
485 customer accounts during 2009). The natutkeofoad profiles and magnitude of the
estimated ex post load impacts for historical vtaoyn CPP suggest that these customers
are not fully representative of the customers Wiaild be expected to remain on the
default CPP program in the future. As a resulthmex ante analysis, we developed load
impacts based on price elasticities estimated uBB&&E’s default CPP rate for
comparable types of customers, and applied the®Cte's planned default CPP rate to
produce percentage load impacts.

PG&E’s voluntary CPP rate has seen a relativelydand diverse set of enrolled
customers (650 customer accounts in 2009). Asudtreve based price elasticity values in
the ex ante analysis on the results of the 20Q%skload impact evaluation.

The historical voluntary CPP programs generallyrdbtiinclude customers with demands
less than 200 kW. However, estimated load implactiuture default CPP programs were
needed for small and medium-size customers. Anogpiate source of price
responsiveness values is the Statewide Pricing (3P). In the 2008 ex ante evaluation
of CPP, Freeman, Sullivan & Company developed peiasticities for small and medium
customers from the SPP results. Those results ugg@ again in this ex ante evaluation.
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In addition to defining the sources of the load atis, we needed to define the sources of
reference loads, since the types of customers that will particpatdefault CPP in the
future will differ from those that have enrolledvoluntary CPP historically. Only

SDG&E has experienced load profiles that are reprtasive of large (> 200 kW)
customers who remain on a default CPP rate. Wedb@BG&E's reference loads in the
ex ante evaluation for that size group on the e¢astaaccounts enrolled in default CPP
during 2009**

For SCE and PG&E, we used the customers enrollétein 2009 voluntary CPP programs
as the basis for the ex ante CPP/PDP load prdfitdarge customers greater than 200 kW.
The reference loads were scaled to account forategealifferences in thievel of the
forecast reference loads between the historicaintaty and future default programs. For
SCE, the scaling factor was the average summemmamidemand. For PG&E, the
scaling factor was annual energy consumption. Fke&E, separate scaling factors were
developed for each size group / industry group ALGEll.

For customers of size less than 200 kW, SDG&E dpel load profiles by industry group
for medium customer¥. PG&E’s load profiles for small and medium custesneere
developed from the load research sample underthi@glynamic load profiles.

2. Estimate ex ante regression models and simulate per-customer reference loads

For each utility, we first re-estimated regressguations for each enrolled CPP customer
account, using data for 2009. These equations thereused to simulate reference loads
by customer type under the various scenarios reduy the Protocole@., the typical
event day in a 1-in-2 weather year).

The re-estimated regression equations were simildesign to the ex post load impact
equations described in Section 3.1, differing prilyan two ways. First, the event
variables were modified from the version that prastiex-post estimates of 24 hourly load
impact values foeach event, to a version that produces estimates@fge hourly event-
period load impacts across all events. Second, the &xmaadels excluded the morning-
usage variable. While this variable is usefulifoproving accuracy in estimating ex post
load impacts for each event, it complicates theafiske equations in ex ante simulation.
That is, it would require a separate simulatiotheflevel of the morning load.

The regression equations contain both weatherhlasaand monthly indicator variables,
which provide the capability to simulate custonwads under the different weather and
monthly system peak scenarios. The definitionhefl-in-2 and 1-in-10 weather years
differed by utility, and were modified from the defions used in the 2009 report.
Basically, the utilities moved away from using westfor a particular year, to a process
for identifying weather extremes on a monthly basis

%1 This group also includes some customers with mamirdemands under 200 kW.
32 Small customers were not included in the analysisto uncertainty about dates of meter instakiagiod
eligibility.
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For PG&E and SCE, we developed per-customer loafilgs for all interactions of size
group, industry group, and LCA. Because of snaihgle sizes, we pooled all of the
customer load profiles across LCAs to arrive atteo$ simulation coefficients that was
common to each size and industry group combinatidifferences in the load profiles
across LCAs were solely due to differences in tkativer conditions used in the
simulations. This was not an issue for SDG&E beedts entire service territory is
comprised of a single LCA.

3. Calculate forecast percentage load impacts by cell

Using the historical ex post load impacts describestep 1, we calculated percentage load
impacts for a typical event for each industry grodjnese ex-post percentage load impacts
were then converted to ex-ante load impact estenagang approaches that differed
somewhat between utilities, as follows.

For SDG&E, the ex-post percentage load impacttafge customers were used
directly, because they were based on the form faiulteCPP expected to continue
in the future. Since only total enrollment wasefrast, an estimated overall
percentage load impact was calculated, to be appian aggregate reference load
profile. For medium-size customers, enrolimeneéasts were provided by
industry group. Elasticities from SPP for thes#uistry groups were used to
calculate percentage load impacts.

For SCE, we used the estimates of typical eventayimpacts from the 2009
SDG&E default CPP ex-post evaluation data to dezty@valenelasticities of
substitution and daily usage elasticities, by industry grolipe estimated
elasticities were then applied to SCE’s anticipatethult CPP rates to produce
percentage load impacts by industry type. Thened&d elasticities of substitution
and daily price elasticities are shown in Table®.1

Table 5.1: Elasticities of Substitution from SDG&EDefault CPP Customers

Elasticity of Daily Price

Substitution Elasticity
1. Agriculture, Mining & Construction 0.139 -0.070
2. Manufacturing 0.025 -0.018
3. Wholesale, Transport, other Utilities 0.082 -0.031
4. Retail stores 0.033 -0.016
5. Offices, Hotels, Health, Services 0.023 -0.015
6. Schools 0.000 0.000
7. Entertainment, Other Services and Gov't 0.032 -0.022

% On a technical note, by convention in economic afegirtheory, elasticities of substitution are defias

the negative of the ratio of the percentage change quantity ratio €.g., the ratio of peak to off-peak load on
CPP and non-CPP days) to the percentage chanige aotrespondingrice ratio (.g., the ratio of the peak
to off-peak price on CPP and non-CPP days), arslttike orpositive values. Occasionally, as in the SPP
study, elasticities of substitution are shown widgative signs, perhaps by analogy with traditiaveh-

price elasticities, which normally take on negatre¢ues.
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For PG&E, we based the ex-ante percentage loadcispa a process analogous to
that used for SCE, but using PG&E’s own ex-posaddthe process involved three
steps — 1) use the ex-post percentage load impgdatslustry type; 2) convert those
percentage load impacts to price elasticities usiegrice ratios in PG&E’s
voluntary CPP rate; and 3) applying PG&E’s antitéoaP DP rates to the calculated
price elasticities to produce percentage load itgpaeder PDP. The approach
followed the steps that were used in the 2008 e¢&-avaluation. Specifically, we
calculatedown-price elasticity values for the CPP event hours basegeasnentage
load impacts for the typical event day from the ex post evabrgtandpercentage
price changes based on the voluntary CPP tar#fg., by comparing the price

during CPP event hours on event and non-event déyshis process, demand
charges were converted to “effective energy chéigeslividing the demand

charge by the number of hours over which the dennaawyglbe established.

We then applied the resulting critical-hour prit¢&sécities to the price changes
implied by the forecast PDP rates to determinegeege load changes during
event hours. The scenarios of load impacts reduaethe uncertainty-adjusted
load impacts were generated from the corresporstiagarios in the ex post load
impacts. That is, scenario-specific price elatitisiwere developed from the™,0
30", 50", 70", and 98 percentile load changes estimated for the histbfmgram
year.

We also simulated load changes in the non-criticairs of event days by
estimating the percentage of the load reduced g@went hours that was shifted to
non-event hours on the typical event day. Thisgeiage was then applied
uniformly across all customer groufss.

Customers under 200 kW

Because no ex post load impact evaluations exishémium (20 to 200 kW) and small
(under 20 kW) CPP customers, price elasticity valere taken from different sources for
these customers. The primary source of the ptasieities was the Statewide Pricing
Pilot, in which small and medium C&l customers werposed to CPP rates, with price
elasticities estimated from the resulting load dateom this study, we used the critical day
substitution elasticities and the critical day ga&lasticities. The former elasticity is used
to simulate the change in the ratio of usage batvesent and non-event hours on critical
days. The latter elasticity is used to simulatedhange in total energy usage on the
critical event day. Table 5.2 shows the elastieélues used in the study. Notice that
small C&I customers did not exhibit any demand o&xse in the absence of enabling
technology. For PG&E, the load impacts for thearm2D0 kW customers combine the
load impacts associated with moving from a flatirtee-of-use rate with the event-day PDP
load impacts.

For PG&E's under 200 kW customers, we simulatedseis of per-customer load impacts:
one set for customers who are only on PDP; andentr customers who are on both

34 Group-specific percentages did not appear to lsbte.
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PDP and SmartAC. The dually enrolled customerg hager percentage load impacts,
based on the "with enabling technology" elastisigstimated in the SPP.

Table 5.2: Price Elasticities Adapted from the Stawide Pricing Pilot,
Customers Under 200 kW

Elasticity Type Small C&l | Medium C&l
. Critical Day Substitution 0.000 0.041
No Enabling Technology == sy Daily 0.000 20.025
Enabling Technolo Critical Day Substitution 0.089 0.082
9 9% [Critical Day Daily -0.025 20.025

4. Apply percentage load impacts to reference loads for each event scenario.

In this step, the percentage load impacts derinede previous step were applied to the
per-customer reference loads for each scenaricottupe all of the required reference
loads, estimated event-day loads, and scenarioadfimpacts.

5. Apply forecast enrollments to produce program-level load impacts.

Load impacts at the program level and by LCA wemalpced by applying the results in

the previous step to the enrollment forecasts gexvby the utilities. The per-customer
reference loads and load impacts were first sdal@datch the expected size of customers
in the enrollment forecast and then multiplied iy humber of enrolled customers to
obtain cell-level results. Program-level resulexgvobtained by aggregating results across
cells. The enroliment forecasts are describeterfdllowing section.

5.3 Enrollment Forecasts

This section summarizes the ex ante enrollmentésts. The following section
summarizes reference loads and load impacts.

5.3.1 PG&E

The Brattle Group estimated PDP enroliments for EG&nd has provided a separate
report summarizing the methods and results of 8tanly. Figure 5.1 illustrates the
number of customers forecasted to be enrolled iR Bpyear. Enrollments rise rapidly
through 2012 as more customers become eligiblthotariff, and then fall as some
customers are forecast to opt-out to TOU. Enratiteéhen remain fairly constant after
2014.

PG&E's small and medium customers (under 200 kWg laachoice between four variants
of PDP, choosing from 4-hour and 6-hour event winslQwith the 6-hour window having
2/3 the event-hour price of the 4-hour variant) aum@ther events can be called on
consecutive days (customers who cannot be callemosecutive days receive 50 percent
of the credits in non-event hours). The shareustamers in each option was fixed across
forecast years, as follows:

* 60 percent of the customers on the 4-hour everdavin consecutive day variant

(which is the default);
» 20 percent on the 4-hour event window, non-consexday variant; and
» 10 percent of the customers on each of the 6-haentevindow variants.
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When developing the database of per-customer logddts, we assumed that customers
on the non-consecutive variants of the programigealhalf of their event-day load
impacts. This is equivalent to assuming that bathese customers are called for each
event.

Figure 5.1: PG&E PDP Enrolled Customers by Year
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5.3.2 SCE

SCE provided the forecast number of enrolled custsrfor each industry group/LCA
combination for the first three years of the def&PP program, after which they assume
that enrollments remain stable. SCE based itdlament forecast on forecasts of opt-out
rates by industry group. Overall, they assumetti@bpt-out rate begins at 20 percent in
the first year, increases to 53 percent in thersgégear, and levels off at 63 percent in the
third year and beyond. The third-year opt-out rateighest in the Retail Stores and
Offices, Hotels, Health, and Services industry go(at over 80 percent) and is lowest for
Schools (29 percent). Table 5.3 shows the forecdstnrolled customer accounts by
industry group for the first three years of thegyeom. Note that SCE’s default CPP rate
only applies to customers over 200 kW.
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Table 5.3: Enrollment Forecasts for Default CPP — GE

Industry Group 2010 2011 2012

1. Agriculture, Mining & Construction 132 110 96

2. Manufacturing 1381 1137 867

3. Wholesale, Transport & Utilities 676 465 351

4. Retail Stores 678 231 149

5. Offices, Hotels, Health, Services 1327 385 259

6. Schools 611 544 518

7. Entertainment, Other Services & Gov't. 523 255 181
Total 5,328 3,127 2,421

5.3.3 SDG&E

SDG&E produced enroliment forecasts for default @tRwo size categories of customer
accounts—medium (20 to 200 kW) and large (overkR®). It based the forecasts on
assumed opt-out rates, which varied by size cayegud time. Effective opt-out rates for
large customers begin at about 31 percent andai88 percent after the first year. Opt-
out rates for medium customers are specified bystrgl group, averaging 24 percent in the
first year and rising to 33 percent in the secoeary Enrollments were separately
generated for customers with and without enabkagnology.

Figure 5.2 shows the total number of customer attsaihat are forecast to be enrolled in
default CPP across the forecast years. The aatedpgncrease in opt-out rates for the large
customers is reflected in the drop in enrollmentrdu2010 and 2011. Enrollments are
forecast to rise thereafter with customer growlmrollments for medium customers rise
sharply as interval metering is installed and cusis become eligible for default to CPP.
The initial opt-outs may be seen following the gpilk enrollment in 2013. Thereatfter,
enrollment grows with forecast customer growth.
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Figure 5.2: Forecast of Enrolled Customer Accounts SDG& E Default CPP
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5.4 Forecast Load Impacts

10,000

For each utility and program, we provide the folilogvsummary information:

1. A figure showing the hourly profile of the referenload, event-day load, and load

impacts for the typical event day in a 1-in-2 weatyear;

2. A pie chart showing the share of load impacts byAl(Except for SDG&E) for the

typical event day in a 1-in-2 weather year; and

3. Average event-hour load impacts by year for thécglpevent days of 1-in-2 and 1-

in-10 weather years.

Together, these figures provide a useful indicatibthe anticipated changes in the forecast

load impacts across the various scenarios repexs@anthe Protocol tables.
All of the tables required by the Protocols arevided in an Excel table generator in an

associated electronic file.
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5.4.1 PG&E PDP

Figure 5.3 shows load impacts for a typical PDPeday in a 1-in-2 weather year in
August 2013 Average hourly load impacts during the common-foour event window
(from 2 p.m. to 6 p.m.) range from 273 MW to 299 MWhich represent 5.5 percent of the
reference load.

Figure 5.3: Hourly Event-Day Loads and Load ImpactgkW) for the Typical Event
Day in a 1-in-2 Weather Year for August 2013
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Figure 5.4 shows how the load impacts are distitbity LCA. Customers in the Greater
Bay Area account for 44 percent of the load impa€tastomers in Greater Fresno and
those not located in an LCA account for the nerdgdat shares, at 12 and 18 percent
respectively.

% Because CPP event days are not superseded bytamypeogram’s event days, program-level load irtpac
are the same as portfolio-level impacts.
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Figure 5.4: Share of Load Impacts by LCA for the Agust 2013 Peak Day in a 1-in-2
Weather Year
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Figure 5.5 illustrates the average hourly load iota&ross years for the August peak day
in a 1-in-2 weather year. Load impacts reach & ped012, then fall somewhat due to
opt-out patterns, then level off and rise slowlyilL2020.
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Figure 5.5: Average Event-Hour Load Impacts (kW) fa August Peak Day —
1-in-2 and 1-in-10 Weather Years
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5.4.2 SCE CPP

Figure 5.6 shows the load impacts for a typicaheéday in a 1-in-2 weather year for 2012
and beyond for SCE. (SCE'’s enrollment forecast is unchanged from 20t@ugh 2020.)
Event-hour load impacts range from 36.1 MW to MM\, which is approximately 6.3
percent of the enrolled reference load.

Figure 5.7 shows how the load impacts are distedbisty LCA. Customers in the LA
Basin account for the vast majority of the load awip at 79 percent.

% Because CPP event days are not superseded bytamypeogram’s event days, program-level load irtpac
are the same as portfolio-level impacts.
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Figure 5.6: Hourly Event-Day Loads and Load ImpactqdkW) for the Typical Event
Day in a 1-in-2 Weather Year for August 2012 -SCE CPP (> 200 kW)
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Figure 5.7: Share of Load Impacts by LCA for the Tyical Event Day in a 1-in-2
Weather Year for 2012 —-SCE CPP
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Figure 5.8 presents the average event-hour loadata@cross years for the typical event
day in 1-in-2 and 1-in-10 weather years. The loaglacts drop from 2010 through 2012,

as customers are anticipated to opt out of theulteTPP rate, and then remain constant

through 2020. The long-term average hourly loapaot is 40.2 MW in a 1-in-2 weather

year.

Figure 5.8: Average Event-Hour Load Impacts (kW) byForecast Year for the Typical
Event Day —SCE CPP
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5.4.3 SDG&E CPP

Because of the expected major change in the cotmposif default CPP at SDG&E over
the next few years, we show results separatelthiogenerally large customers that are
currently on the default CPP rate, and the smallstomers that will begin transitioning to
default CPP in the future. Figure 5.9 shows 2@&f8rence load, event-day load and load
impacts (right axis) for a typical event day in-m12 weather year for the customer
accounts currently enrolled in default CPP. Evenir load impacts range from 21.8 MW
to 31.7 MW, which average just under 6 percenhefreference load. Figure 5.10 shows
comparable information for the new customer accothmdt are expected to be defaulted to
CPP beginning in 2013. These are generally medized customer accounts (20 — 200
kW) that will have had interval meters installed floe previous 12 months. Event-hour
load impacts for these customers range from 30.4 tg\88.4 MW, and average 5.9
percent of the estimated reference load.
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Figure 5.9: Hourly Reference Loads and Load Impact$kW) for the Typical Event
Day in a 1-in-2 Weather Year for 2013 -Existing CPP Customers
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Figure 5.10: Hourly Reference Loads and Load Impaat (kW) for the Typical Event
Day in a 1-in-2 Weather Year for 2013 -New CPP Customers
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Figure 5.11 shows the estimated reference loadtelay load and load impacts for
existing default CPP customers under a Portfolemado in which the reference loads and
load impacts of those customers enrolled in botR @rd the CBRay-of program type (or
the new AMP program) have been removed to reflecfdct that for resource adequacy
purposes CBP, being a capacity-based program, @esiCPP. Under this scenario,
hourly load impacts fall to a range of 18.8 to 281%/.

Figure 5.11: Hourly Reference Loads and Load Impaat (kW) for the Typical Event
Day in a 1-in-2 Weather Year for 2013 -Existing CPP Customers (Portfolio)
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Figure 5.12 illustrates the average hourly loadant@across years for a typical event day
for both 1-in-2 and 1-in-10 weather years for therent and expected new CPP customer
accounts. The load impacts for the new custonrersteown beginning in 2013, and
growing more rapidly than those for the current @BBtomers. The 1-in-10 weather year
load impacts are expected to be 3.4 percent higlaerthe 1-in-2 weather year load
impacts for the existing customers and 5 percagttdrifor the new customers.
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Figure 5.12: Average Event-Hour Load Impacts (kW) ly Forecast Year and Weather
Scenario for a Typical Event Day
Existing and New CPP Customer Accounts
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6. Validity Assessment

We estimated load impacts using service accourdHgpesgression models. This method
has some advantages relative to the aggregatedsr(ede properly accounting for when
each SAID joined CPP, and allowing the resultsesbmmarized according to any
observed customer characteristic without requitiregestimation of a new model).
However, it does require estimation of many moddlsus, time constraints prevent a
detailed examination of each SAID’s model. In &ddi in order to facilitate post-
processing the results, it is important to useitborm model structure across all of the
service accounts in a program.

Our primary concern with respect to the validitytlod findings is regarding the
appropriateness of the model specification thased. We believe that the most
significant issue in an ex post analysis of loagawts is the risk of omitted variable bias.
That is, loads levels may change for reasons traia be easily known to the analyst, and
consequentially those reasons cannot be capturtbeé imconometric models. For example,
it is not uncommon for manufacturing customershiot flown operations for one to two
weeks. Such activity can bias the estimates #®iother included variables if variables are
not included to explicitly account for such a “sklatvn”.
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In order to minimize the potential for omitted \abie bias, we screen the SAID-level
models to determine whether the load impacts appdas “real”. Because of time and
resource constraints, we limit the screening tantloelels containing the largest estimated
load impacts (positive and negative). For thes@ig®accounts, we extract the observed
loads for each week in which an event day occurk&'@.then graph the daily loads for
each event week. This provides an informal dayemag method for confirming the
estimated customer load impacts. For cases inhathis visual examination provides a
clear confirmation that the estimation model doatspnoperly capture the SAID’s regular
usage patterns and that the customer does notrappsg@ange its behavior because of CPP
event days, we zero out the estimated load impatterwise, we retain the estimates for
the higher level summaries of load impacts.

In addition to the screening issue described abweesxplored alternative estimation
models for SDG&E'’s service accounts. We noticed the implied reference loads (which
are equal to the observed loads plus the estinh@aeldmpacts) for weather-sensitive
industry groups€g., offices, etc.) appeared to be too high. Thathis,load profile

implied by the models that reflects the usagewmatld have occurred in the absence of the
event rose to levels that we did not observe irhibrical data for non-event days. We
therefore examined models with alternative weatleiables and found that adding
variables with the square of cooling degree hoesslted in implied reference loads that
were more in line with observed historical datanisTissue did not appear to be relevant for
the PG&E and SCE estimates.

7. Recommendations

As the default CPP programs grow, it will becomgré@asingly difficult to conduct the
customer-level analyses described in this repbhis will be due to the need to obtain and
analyze large amounts of hourly data for eachratiah larger number of enrolled service
accounts. In the future (when there will likelyteas or hundreds of thousands of service
accounts on CPP or PDP), it may be advisable tdwdrthe analysis usingsample of
enrolled service accounts, with appropriate samglights developed with reference to
databases of customer characteristics all enrolistbmer accounts.

Progress can be made on this methodological issisede of the time period that is
typically devoted to estimating load impacts (frdlovember through March). We would
recommend that the utilities engage in discussiegarding the feasibility of the sampling
method, and the specific methods that would be tsedplement the technique. If the
method is approved, we would recommend that thekagelection process occur as early
as possible to enable sufficient time to conduetrémainder of the load impact analyses.

Regarding TA/TI and AutoDR program performancerethie some anecdotal evidence
from PG&E that participating customers require #ddal assistance in understanding the
demand response programs in which they are enro$edh confusion contributed to our
findings of under-performance in PG&E's TA/TI praqgr.
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