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ABSTRACT

The paper presents a discussion of Pacific Gas and Electric

Company's Commercial-Industrial-Agricultural sector conservation

programs~ Program descriptions and implementation schemes are

presented~ Problems are also d sed~ Load act ies,

both the C-I-A and resident sectors are also The conclu-

s drawn that to implement conservat the C-I-A sector every

effort must be made to conv consumers that conservat measures are

cost-effect
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California, Utah, and Wyoming~

For over 100 years, PG&E has been providing reliable serV1ce to its

customers 0 In 1979, sales of electricity to customers amounted to over

5907 billion kilowatt-hours (kWh), and sales of gas to customers came to

over 600 million cubic feet (MCF)~ This resulted in operating revenues

of over 4 billion dollars, with a net income of 460 million dollarSe

The company's programs to encourage customers to conserve energy are

perhaps the most advanced in the natione L~unched little more than five

years ago, the programs have grown into a 50-project, $80-million-a-year

effort& A general overVlew of those programs concerned with the

commercial-industrial-agricultural (C-I-A) sector follows&

ENERGY UTILIZATION ANALYSIS AND RELATED PROGRAMS

The(HVAC) al1.0nl.ngcondand

In 1976~ PG&E initiated the Energy

over 100 technical ting personnel

energy a.udits, ing mainly on

Utilization

performed more than 2 ,400 on-s

lighting, heating, ventilation,

emphasis on lighting was due to the facts that lighting constitutes

approximately 35 of C-I-A energy use, and that fluorescent lamps

are more than incandescent lamps~

The ation for all C~I-A Bud programs 15 customers that

use over lOO~OOO kWh 50,000 therms per year* PG&E plans to audit

all 35,000 such customers by 1985 ~ aud s are the single most

effect means of reducing energy consumption 1.n this sector~ The ma1.n

ect of Bud programs are:

10 To reduce the customer
,

s gas and electricity consumption

2 To reduce the customer's load

3~ To reduce PG&EPs electric peak demande

performing an Energy Ut ~on Aud (EUA) , which is an onsite

survey and analysis of the customer P s building( s) and equipment, PG&E

11 try to ify a.l1 areas conservation potential and provide

enough information to encourage conservation action without going into



~~I""'~,oI~.Led analy'sis" A typical EUA ifies ways to reduce

energy use by up to 15 percent with low- to moderate-cost techniques and

devices4P

Commonly recommended measures two end-use categories: light-

ing, and heating, ventilat ,and 81r conditioning 0 Typical recommen

dations in each of these categories are as follows:

Lighting

o Use natural daylight when adequate

o Provide switches so unneeded lights can be turned off

o

o
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Replace incandescent or fluorescent
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The EUA program has had good success convincing building managers

to adjust or modify operation of existing equipment for fuel savings qI

Having call-backs scheduled for 6, 18, and 42 months after the initial

audit helps to remind the customer about conserving energy ti1 At these

follow-up meetings with the customer, the effectiveness of the audit

recommendations is reviewed as well as the extent to which they have

been implemented $

Initial the EllA program did not ,ge:t good results, primarily

because the auditors would spend approximately four hours walking around

with the customer$ This usually resulted in a one-page audit which the

customer would ignore~ In 1978-79 the Audit Program was revlsed&

Improved training was given to the auditors so that customers would be

assured of thorough Bud s~ Quality control procedures were introduced

to make ·sure the audits were performed properlY0 Finally, EUA became

concerned th all types of energy conservat and end use@

Market research has found that 68 Bud customers
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The EUA program is concerned y th the large

industrial users whose maXl.mum demands exceed 500 kW ~

commerc and

In addition to

the audit, literature on energy conservat such as HVAC systems and

lighting is sent out to customers the C-I-A sector~

Some additional support programs lude a C-I-A Application

Engineering Unit, which provides technical support to C-I-A programs ~

This General Office engineering support group works Division per

sonnel and C-I-A customers to help conserve energy and reduce electr
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Successes in the EUA program led to the development of the School

PI ant Program in 1978 & The program was created to increase energy

awareness and promote energy conservation in public and private schoolso

Seventeen school plant analysts were trained to implement the program on

a full-time basise Their objective is to decrease overall energy con

sumption in schools by at least 15 percent before the end of 1985, based

on 1977-1978 usages& The School Plant Program is different from the EUA

program in that the School Plant Progr~ ... ~uses an energy management

approach & The Total Educational Energy Management (TEEM) approach

includes the following key elements:

o Secure top-level administrative commitments

o Establish district-wide energy conservat committees, led by

direct energy conservation coordinators

o Establish school energy conservation task forces

o Analyze energy use

o Establ energy conservat sand ies

o Monitor the results of energy conservation programs

o Promote energy conservat through Energy Awareness Programs~
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year0 This is provided

ticipating l.n the programel

PG&E for each school diet and school par

The GAP compares a school's actual energy

use to the amount it should use if ly~ Th program

provides recommendations for low~cost or no-cost ways of reduc energy

consumption in the schoolsel It also identifies and analyzes more expen

sive modifications and suggest~ which modifications should be cost

effective for the specific school~ When initially used l.n 1978, the GAP

program was not yet fully debugged 0 Consequently, some schools were

told (for example) to replace or turn off ar which did

not st el The auditors had convinced the schools that this computer

program was their answer to energy conservat Th led school offi-

cials to question the credib ity of PG&E and, part ar, the audi .....

torse Recently, the Bud s have been accurate and successful!>
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Of the 84 schools surveyed in the School Plant Program, the average

reported electric ity saving was 11" 8 percent, and the average natural

gas savings was 966 percent~

Plans for this year include the addition of a Monthly Comparison

Report Program 6 This computer program will track actual monthly usages

and compare them to the guideline usages generated by the Guidel ine

Audit Program (GAP)" Part of the overall energy management program is

the development of an energy-conservation ethic that "radiates" to the

surrounding community~ Energy education, through special programs and

energy awareness materials, will be part of the overall program at each

school!;

The College and University program was derived from the EllA program,

1979, with major emphasis on developing models for future audits and

energy programs ~ The goal to reduce the base year (1977-

1978) energy consumpt of the 120 col s PG&E~s service area 20

1985~ To do th ,the program the TEEM approach used

the School Plant Programe The TEEM object 1S to reduce campus

energy wh e the qual of educat ional pro-

grams!; Cal State y, Hayward, 1.5 a TEEM success 0 The

Trustees of Californ y recently mandated that

all 19 state col and reduce the energy consumption

40 the 1983~1984 a1 year$ set a modest goal

of ssv 10 overall energy use for 1979-1980, but start 1n

July 1979~ the f 5 months, July to December, 1979, showed a sav-

s over 25

Not every aud a success" For e, a large university in

San Francisco was the sect of a major sud effort by PG&E' s San

:Franc 0 Div Over 2,,8 Ilion kWh annually could have

been saved all energy sav suggestions~ Annual gas sav-

amount to 469,000 therms also could have been real ized ~ Yet,

s months after the audit, the energy committee formed at the school to

ement these had d and energy use was actually on the

r Th po s out an 1ssue of real concern any Bud program;



a commitment

useless$

the customer, recommendations anaud are

St 1 to be implemented 1980 18 an audit program designed

specificsl for hospitals0 These t have a difficult time

trying to conserve energy, since some rooms must be at a certain pres-

sure and temperature at all times~ Also, in. s of hospital buildings

recirculated air cannot be used due to sanitary S&

As a whole, the energy aud s performed by PG&E are successful, but

order to be ful effect the company must serve as a catal to

persuade customers to follow through on Bud recommend at ions e. An

important po to be made about commercial the need to

take energy conservat account when new are

rather than simply at t buildings and retrofit

PG&E 18 the of preconstruct reviews

for energy y~

An add facet to be added to the audit program the Solar

Technology Assessment and Referral (STAR)~ The STAR
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and tural energy conservat programs &
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?~1R?~~~~~nrat 1 look for Ie solar energy appl

If a customer solar icat that

to establ , then a PG&E solar representat 11 con-

The solar at 1 ass the customer

ar types of appropr solar technology~ He

mate the amount of energy that can be saved and the

the sav The customer 1 also be

solar energy contractors the customer~s area~



ENERGY CONSERVATION ACHIEVEMENT PROGRAM

PG&E's Energy Conservation Achievement Program recogn1zes and

encourages reduction in energy use by business, industry, and government

within PG&E P S service area ~ When this program was started in 1976, a

certificate was awarded to those participants satisfying the Achievement

Program criteriao In 1978 when the EUA program was extended, the award

became a plaque acknowledging the participant's reduction overall

energy usee

To be eligible for an award, points are assigned according to the

percentage reduction ~n the categories of kilowatt-hour use, total

electrical demand, and gas service S1nce 1976 Points are also given

for establishing an active energy conservation program and an active

energy management program, regul arly scheduled meet ings that gen-

erally follow PG&E recommended format 0 Add points are awarded

for each new or that effect y used in energy

conservat

, and

requirement are given a

them as award w~nners@decal
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to the energy conservat awards program has been

31 s, 21 did so to save money for their

to save energy and do their

; and 4 they participated for recognition of

had done on the own 0 Many also said was not the

ant but the conservation and money savings~
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For 1980, the Energy Conservat more
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business $ Other reasons were: partl.C1pants were using the minimum

amount of electricity already and would not be able to conserve more;

and participants did not like public utility control which could curtail

or hurt their business It Concerning the establishment of an emergency

electrical usage pI an during the summer of 1979, only 17 percent of

those surveyed responded that one had been formulatede

In addition to Rate Schedule NOe A-23, PG&E implemented time-af-use

rate Schedule NOe A-22 in December 19796 It applies to customers with

maximum de~ands between 1,000 and 4,000 kWo The implementation of this

rate significantly expands the coverage of the company's time-of-use

rates by inc Iud ing approximate ly 650 addit ional customers under TOU

ratese An add ionsl new rate schedule, No~ A-21, would be applicable

to about 1,300 customers with maximum demands between 500 and 1,000 kWe

Currently, Rate Schedule No~ A-21, before the California Public Util-

ies Commission~

Another large group of electr users cons s of small commer-

c customers max1mum demands of less than 500 kWe Data are being

..... _aI.611<.'.-l<... ed on below-500-kW t characterist ica of thi"s group of

customers~ This A-20 experiment is collecting informat to determine

the program~s cost-effect 50 The A-20 experiment has four goals:

o Install for 600 customers;

o Develop a data for the load prof e data;

o

retr

on the use of a sol

the load

state device and a computer to

telephone; and

o Deve a data val 10n system for load profile data

extracted from the solid state

Also, PG&E

1980:

ans to init further act ies 1n this experiment

o ement the control rate on these 600 customers;

o a an to estimate the elast of demand for energy

to the t ; and



o Enhance

customer
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load rei3ea.:rch analys
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load, and automat ic time

is taken a's the

average that
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a remote load

cond
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be
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Such a reduct

energy, but

should also be conserved, to further

cannotthats
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One device used to reduce a customerPs

known as a thermostat"$

uses 1arge amounts of energy, thus reduc

t demand 1 decrease customers P

customer~s

econom:lC

remembered that owatt-hours

reduce a customerPs energy costs~

Us the Usmart thermostat, U PG&E is conduct a. customer feasi-

test, wh started 400 s @ The

smart the:rmostats used test have three modes of

normal, ust, and emergency off~ In the normal mode, the

thermostat acts as an ord s themostat 0 In the

ust mode, the indoor sensed and,

if necessary, the 1~5-degree-

s~ until 82 s reached~ Dur t

the customer cannot control the thermostat sett If d does

not rec a from the ut company for 15 minutes, returns

to normal $ If necessary, the 0 mode, wh to be used

only extreme s uat ,~llows the ut company to turn off the

ent cond

Of the 400 customers that volunteered for

out the summer of 1 ,and 5

test, only 5

1980& PG&E

to s test at present,

1982~ PG&E has had par

(In a similar

customers

of the test t

ret those a1

not t to

alt expans

t a1'" success



test conducted by a ut ity company Southern California, 50 percent

of the participants either dropped out of the test or tampered with the

equipment0) The results of PG&E6's feas are at 1 to be

determined 40

Other limited programs to be iated l.n the future include cur-

tailable, interruptable use for time-oi-use Rate Schedule No~ A-23, the

Alternative Power Source (APS) program, and Emergency Electrical Plan

(EEP)q Under the Alternative Power Source program PG&E would reimburse

customers who generate their own power teadof using the company's

generated power 0 The Emergency Electrical Plan program would entail

turning off the electricity 1.u anned buildings @ These programs

would have a 1 use and would be into effect only under extreme

circumstances ..

Another of load program the Load Curtail-

ment (GLe) Program.. It prov PG&E~s customers the opportunity

collect ly to reduce t demand dur should

occur no more than 15 t per yeare The durat of anyone curtail-

ment would not exceed s hours~ The GLC was developed

and tested successfully the Los area by Southern California

Ed ESCO, a consult firm.. The

program can be of as a ion plant,

wh the may be reduced decreasing demand dur-

the a voluntary load curt program.. This

would be 1n 1 of add capac , a. a1

struent that would result customer costs.. Each group would

cons of or 5 customers 10 to 15 accounts@ Custo-

a central computer 0 By

effort, the GLC cooperat 15

through an incentive



INCENTIVE PROGRAMS

In a PG&E Market Research, was found that

the payback more than two years, customers usual 1 not

implement a:r energy conservat recommendation~ Energy

conservat must be cost effect for , the consumer, and the

ut ity company~ If these groups are not sat , then energy conser-

vat cannot be emented@

Incent programs have been clevel PG&E; the Cal i

Energy Saver Fluorescent program, ar, has proved to be very

successful ~ Th incent program was an effort to

encourage commerc and tural customers to reduce

el al demand (0 Past research has shown that the allat of

energy-s fluorescent lamps PG&E customers could

reduce al demand the PG&E area at least 12 ~ 5

Th program offered s to customers

1 t loads to encourage them to tch to energy--sav fluores-

cents e PG&E offered refunds of 50 of lamp cost (up to

$l~OO per ) to customers who tched from convent to fluores

cent 1 amps i<

Of the total 16 8 MW reduct ,wh exceeded the earl est

1,600 kW of the load reduct occurred the summer of 1979 ~ PG&E

at to the response t necessary for C-I-A, customers to

all the lamps~ The full 16~8 MW load reduct should

be real the SumITier of 1

To i for the rebate, between 240 and 4,800 lamps had to be

between 1 and October 21, and taIled

October 31~ 1979~

the

Yet the

that did

lem; some

f

ment

acement0

was a.

program

the pI' for Imp

s program are the same reasons

was too expens the deadl

of lamps on hand~

Part 5

PG&E rebate as

drawbacks of t

not

had too large an



The program also appears to have motivated the majority of partie

pants to relamp completelyo Some participants relamped only partially,

citing cost as a major factorg An encouraging note is that most of the

participants who relamped partially plan to install additional energy

saving fluorescent lamps0

OTHER ACTIVITIES

Looking toward the future, PG&E is involved a number of solar

research and demonstration projects on commercial and industrial build

ings0 Most involve heating water for domestic purposes, although in El

Centro, a manure digester project, a solar system was installed to

provide some process heat 0 PG&E also has a 1imited involvement in a

solar crop-drying facility Fresn00 PG&E involved a number of

solar ects from wh data 1 eventual be anal to determine

the feasibil of solar energy~

ly ~ Conservat and Serv ~s conduct ing an ongoing

new energy-saving technolog such as

coolers, power factor motor controllers, energy-

fans, and other space conde

the efficacy and proper use of

results to date have been

ation of a solar reflectiveone case

treatments~types of

One area we have been

a net annual energy use, because

the reduced B1r conditioning

is an area that could from increased

CONCLUSION

Th paper has discussed PG&E~s energy conservation programs for the

commercl. tural sector" It is clear that institu-

All the sud

t

efforts0

cons s 1

s

the effect

the world

s of PG&E~s conservation

11 not save one kWh or therm if



unless the simple

a customer does not implement 10ns

tamers 1 not implement a conservat

the aud Most cus-

payback period two years or less0

Simply stated, what must come out of study a plan to maXl.m-

1ze consumer awareness of the benef s of energy conservationG Consu-

mers must be made aware that spend money on conservation is cost-

t s in its service ares, but th

t s nationwide~

effect ive and a val bus ss

study 1.8 a

PG&E attempting to do

opportunity to do
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