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"' OPINIONX

On August 3, 1976 the Californila Public Utilltles Commission
(PUC) and the California Energy Commission (CEC) issued 2 Joint
order instituting an investigation to determine and evaluate the
solar energy activities of utilities and others for the purpdose of
adopting rules or appropriate orders to encourage and accelerate
the development of solar energy.

During the period from September 1976 to February 1978, a total
of 2U days of hearing were held at such locations as San I'ranclsco,
Sacramento, Los Angeles, and San Diego. The matter was submitted
on February 18, 1578 upon the receipt of briefs, which provided for
findings and concluslons. .

Joint findings and conclusions were filed by both Commlission
staffs. The only other filings were made dy Paclfic Gas and
Electric Company (PG&E), San Diego & Electric Company (SDGEE),
Southern California Edison Company (SCEC), and Southern California

. Gas Cozpany (SoCal).




The focus of evidence with respect to the technological Lssues
presented in connection with this proceeding has been on-site
thernal uses - particularly solar water heating and solar space
conditioning. The second major subJect area expldred by this
proceeding was the question concerning which programs and services
should be provided by the private sector, the public utilities,
and/or the government in order to promote the use of solar energy
in the State of Califormia.

Wnile specific findings and c¢onclusions are set forth below,
the extensive material presented in this proceeding has demonstrated
the following propositions: '

1. Solar water heating and passive solar space conditioning
systems are technically mature and will provide 2 reliable source
of energy for California consumers.

2. It 1s clear that solar water heating and passive solar
space conditioning systems can be designed to be cost-effective.

3. It is wvital that solar energy use be Implemented on a
large-scale bYasis now, so that should future energy shortages occur
and/or the prices of fossil fuels escalate further, there will‘be
a reliable, established and competitive source of energy to which
California consumers may turn.

4. Natural gas is the most desirable backup fuel for solar
energy systems where 4% 1s available. It 1is also the hest transi-
tional energy source until solar energy use becomes widespread.
Natural gas is c¢learly preferable to elecéricity for water and
space heating and 1ts use should be maximized for solar backup
purposes (see PUC Decision No. 89177).

s. There 4is a serious need for improved means by wihich %0
inform and protect consumers of solar energy products.

6. There are many appropriate programs and services which
utilities, as well as the private sector and government, may
implement to promote the commercialization of solar energy in
California. '

There are two questions concerning the appropriate role of
utilities in solar energy which will not be resolved by today's
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order. All issues concerning utility involvement in the sale and
leasing of solar devices will be resolved in the decision resulting
Som PUC Order Instituting Investigation No. 13.

The second wnresolved issue ¢oncerns the mechanism by which
t0 create long-term, low-interest solar financing programs for
the benefit of utllifty customers. The staffs of the two Commissions
nave recommended that the PUC order the utilities to finance solar
systems purchased by utllity custonmers that are designed for
essential uses for which electricity and/or natural gas would
otherwise be required. However, subsequent ¢0 the submission ¢of
briefs in this case, several things have occurred which cause us to
want to consider this matter further. The Leglslature has passed
and the Govermor has signed a bill which would mandate the PUC %o
Tinvestigate the feasidvility of alternative methods of providing
low=Iinterest, long-term financing of solar energy systems for

t1lity customers, including, dut not limited to, direct financing
by investor-owned upilities and conventional financing through
banks, savings and loan assoclations, or other sources." (AB 3247,
Calvo.) Further, the Legislature has passed and the Governor has
signed a vill which aliows, 3tate-chartered savings and loan
assocliations to extend first mortgages for purposes of financing
solar energy systems. (AB 2225, Young.) We bellieve further study
of this issue 1s required and the staflf of the PUC will be directed
to prepare an Order Instituting Investigation concerning this
entire matter.

Finally, 1t should be noted that the original Order instituting
this investigation called for consideration of legislative prégrams
o encourage solar energy implementation. A multitude of legisla=-
tive proposals addressing many of the Iissues discussed herein were
Introduced and acted upon in the recently concluded session of the
California Legislature. The staffs of both Commissions analyzed
these bpills and dYoth Commissions expressed their views with respect
to various solar dills. We have therefore excluded specific recom-
mendations on leglslative proposals in this order. '
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We make the following findings and conclusions:

I. GENERAL CONSIDERATIONS

Solar cnergy is a renewable resource. Unlike oil,
natural gas, or coal, solar energy will always bde
availadle. The use of solar systems will allow

the State to reduce its dependence on nonrenewable
energy resources and allocate those sc¢arce resources
0 applications for which there are no adequase
substitutes.

Solar energy 1s an exceptionally clean, safe, and
eavironmentally sound resource. These astributes
represent a powerful advantage over nonrenewable
fuels and must bYe considered in decisions to commis
resources to solar energy. Increased use of solar
energy would reduce dependence upon those conven-
tional energy sources which cause serious environ-
mental and safety conecerns.

Once 2 solar system 1s installed, the user 1s less
subject to unpredictadble fuel price increases.
With the poszsidle exception of maintenance .and
replacement costs, colar systems provide cozs
stablility for their users. This cost ztability

is important to consumers and businesses and is
particularly bteneficial ©o citizens on fixed
incomes. The economic health of the State would
be greatly improved if such a secure source of
inflation~-Lree energy were provided.

Since the end use applications of colar thermal
energy are decentralized, it creates few of %<he
¢costs and problems which are associated with
large-scale development o7 new oil and gas sup-
plics or cleetric power plants. In addition,
when 30lar thermal cnergy: is substituted for
electricity or natural gas, the thermodynamic
guality of the energy 4is closely matehed to its
end use and additional peak period transmiszion
and generation costs are reduced or climinated.

The wicdecspread development of the solar industry
hazs a tremendous potential to c¢create Jjods for
Californians. This industry Iis relatively lador
intensive (per unit of delivered energy) when
compared to conventional energy delivery systems.
Studies of solar job potential have been performed
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by the Lawrence Berkeley Laboratory, the Employ-
ment Development Department and the Callifornia
Public Policy Center and these studles are in
general agreement on this potentilial. Moreover,
these newly created Jobs will generally not
require individuals with extensive technical
training. Thus selar energy's greatest benefl-
cial impact on the labor market will prodbably
fall on the construction and trade workers.

Solar water heating systems and passive design
applications are technologlically mature and are
ready for commercial applications.

Conclusions

ll

The State should promote the rapid, widespread
implementation of solar energy systems, partic-
ularly passive space conditioning and active
solar water heating sysvems.

The two Commissions should declare thelr intention
£o0 selectively employ the resources of the State
and the State's utilitlies $0 promote the rapld,
widespread Installation of solar energy systems,
particularly passive space conditioning and active
solar water heating systems.

The two Commissions should designate solar energy,
along with conservation, as a preferred element

of supply planning to meet California’s future
needs.

Tﬁe two Commissions should adopt a Joint Solar
Implementation Plan to serve as the basis for the
tate solar progran.

II. COST-EFFECTIVENESS OF SOLAR ENERGY SYSTEMS

Findings
1.

Solar energy is now cost-effective for certain
uses. It will become more cost-effective as the
sechnology and the industry develop and as other
energy sources become increasingly expensive. In
addition, solar applications must be developed
now to fulflll future needs.




c. 10150

3F

The great expense of developing new conventional
energy supply systems 1s not fully reflected in
the present cost of conventional fuel to the
consumer.

The direct anéd indirect subsidies given %o tradl-
tional energy supply systems may nake .fhese con-
ventional sources appear unreallstically attractlve
relative to solar energy.

Future supplies of conventional fuels are uncer-
tain. As these supplies diminish, thelr prices
w111 »ise and alternative energy sources clearly
become more cost-effective. Renewable energy
sources nust be developed now to prepare Ior
future scarcities of expensive conventional fuels
upon which California currently depends.

Since solar systems are typlcally more expensive
0 iastall, but less expensive to operate, than
conventional systems, 1t is necessary ¢o employ
some form of life-cycle costing when comparing the
costs associated with these differing energy
technologles.

Many of the analyses submitted by the utllities
in this proceeding were submitted before the 55
percent solar tax credit was enacted. (AB 1558,
Calif. Stat. of 1977, Ch. 1082.) This tax credit
substantially enhances the cost-effectlveness to
the participating solar system customer.

Taking the solar tax credit into account, we find:

a. Both active solar water heating and passive
space conditioning systems are cost-effective
when compared to the replacement costs of
conventional fuels (e.g., new supply sources
for natural gas).

Both active solar water heating and passive
space conditioning systems are cost-effective
wher. compared to the average costs of elec-
tricity.

Some combined active space and water heat-
ing solar systems are now in operation in
California and their iInstalled costs

nave varied widely. Some of these systens
appear to be cost-effective when compared
to the use of electricity and natural gas
from new supply sources.
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8. In addition to the advantages desceribed in Find-
ing 7, there are numerous other henefilts to
these solar applications which are not easily
quantifiadvle. (See General Considerations,
supra.) These addédicional benefits should he
considered by the two Commissions in their
determination of the total ¢costs and benefits
of solar systems to the people of California.

Conclusion

The State of California should promote the widespread
adoption of active solar water heating systems and
passive space conditlioning designs. Utlilization of
these and other solar applications should be encour-
aged in part through the use of ¢ax c¢redits and other
incentives to promote the optimal rate of solar
implementation for essentilial uses.

TIT. PASSIVE SOLAR ENERGY APPLICATIONS

0f the solar technologles c¢onsidered in these
hearings, passive design features are among the
mest promising applications for space condition-
ing because of their low costs, simplicity, and
performance. These design techniques can be

exployed in both residential and nonresidential
buildéings.

Passive designs are not novel. In general,
passive systems represent a return t¢ previous
design practices sulted t0 an era of high energy
costs, but with modern materials and architectural
designs.

Passive design features can be incorporated into
new construction with little change in construc-
fion costs, but these design aspects may be more
GLflficult to retrofis.

Passive designs can replace most of the normal
heating and cooling lecad Iin many California
regions. Since active solar cooling technology
is still Immature, passive designs currently
represent the bHYest means to reduce ¢ooling load.
3ecause cooling loads are a2 major portion of
California’s electric peak load and this peak
loaéd contridbutes significantly to the costs of
power production, the widespread usage of pas-~
sive designs could be of major benefit to
California. '
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The Legislature considers the rapid development
of passive solar technology in California to be

a2 high priority. (AB 1512, Calif. Stat. of 1977,
Ch. 1081.)

Since passive design technigues involves an
adaptation of dullding designs to local climatic
conditions, voth improved climatic resource
information and experimentation with a wide
variety of passive applications throughout
California’s diverse climate zones would assist
in determining the optinmal design for each
region.

Builders and developers have expressed little
interest in deviating from present practices due
T0 the tight housing market in new construction.

CEC 15 required by statute to develop standards
for new residential and nonresidentilial buildlings
to minimize energy consumption while not ingreas-
ing the c¢costs to the consumer over the lifetime
of the structure.

Conclusions

L.

The rapld, widespread adoption of passive designs
1s a critical part of California’s energy future.
CEC should accelerate the fulfillment of the
vassive solar portions of its legislative mandate
and Iinclude these design features in standards
for new bdbuildings.

To assist CEC in developing and calibrating
analytical design tools and to foster additlional
interest Iin passive desigis among the architectural
community and the general public, CEC and PUC
should support the concept of regional passive
Cesign programs with appropriate financilial
incentives. These programs should include retrofit
application to homes already bullt, as well as

proposed new homes designed $o incorporate passive
solar features.

Passive solar medallion duilding programs should
be developed (see Section IV. B.5.d.).
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IV. UTILITY ROLES IN SOLAR ENERGY

Solar Financing

Findings

1. A long-term, low-interest solar financing program
would eliminate the initial cost barrier and permit
the consumer to pay for the solar system at a rate
more closely approximating the rate at which benefits
from the system are received. Such {financing would
enable the ¢consumer to pay for the system with
monthly payments which are closer to the dollar

amount which would normally be paid ¢o the tility
company. .

AR R I A A S T

R e T

2oth Commission staffs have recommended the estab-
lishment of a limited utlility financing plan for

solar systems purchased by utility customers which
are designed for essential uses for which electric-
ity and/or natural gas would otherwise be required.

The California Legislature has recently pacsed and
the Governor has signed a bill to require the PUC
to study the implementation of 2 financing progranm
which provides long-term, low-interest solar financ-
ing to utility customers, and to consider all
alternative funding sources, including wtilities,
banks, savings and loan associations, or any other
source (AB 3247, Calvo).

The California Legislature has passed and the
Governor has signed 2 dill which allows, State-
chartered savings and loan assoclations to open
up first mortgages for purposes of financing
solar energy systems (AR 2225, Young).

5. further investigation concerning the develop-
ment of a long-term, low-interest solar loan Pro-
gram 1s necessary. '

Conclusion

PUC stalf should be directed to prepare for consideration
of the PUC an Order Instituting Investigation into
the alternative means by which 1t might implement a

solar loan program for the benelit of utility customers
in California.
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.  Other Services Related to Solar Energy

Pindings

L. Utility companies are capable of providing a range
of other services related to solar energy equipment
utilization.

The performance of such services by any utility
should be subject to review and scrutiny by %the
Energy Conservation Branch of the PUC.

The actual dollar expenditure associated with the
provision of such gervices should be sudbject to
review by PUC in an appropriate rate case of the
particular utility involved.

For ratemaking purposes, all reasonadle and prudent
expenditures incurred pursuant to the services
discussed herein should be treated az allowable
operating expenses rather than as additions to the
rate base.

The other utility cervicez related to the develop-
ment of zolar energy are:

2. Gas Priorities

Tindin

1. Resldential gas use, as defined in
Decision No. 85189, is assigned the
highest priority use in California.

2. Large multi~family residentlial complexes
which use bollers in central heating plantc
under the current priority system in
California do not enjoy the same priore
ity accorded to single-family residential
propexrties. :

3. Assigning 2 higher priority to those large
multi-family residential complexes currently
assigned to a lower priority as well ‘as
commercial bulldings which utilize solar
energy as a primary source should accelerate
the development of solar energy in California.

4. ,The utilization of solar energy in these
situations should conserve, and thus
provide, substantial additional gas sup-
plies to lower-priority customers..
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The use of solar energy systems as the
primary source of energy for large resi-
dential or commercial complexes should,
1f properly sized, obviate the need for
any other alternative backup source o
obtain natural gas service.

Conclusions -

1.

The PUC should glve special consideration,
with respect to the assignment of gas
priorities, to any large residentlal

» commercial complex which utilizes

solar energy systems for its principal
source of energy.

All utilities should develop programs

to advise thelir customers of the options
and procedures avallable with respect

T0 this issue. .

Mastermetering

Pindings

1.

Tor large residentlal and commercilal
vuildings, central boller hot water
systems appear to be the most amenable
£0 the use of solar energy.

The program for individual metering

of multi~unit residential complexes i3
designed to maximize the efficlent use
of natural gas for essential usages.
This purpose can also be accomplished
chrough the use of central solar heat-
ing systems with natural gas support
energy wherever efficient and practic-
able.

For existing bulldings, the addition of
solar energy eguipment to systems with

a mastermeter may be a more effective
conservasion technique (that is, save more
gas and/or be more cost-effective) than
conversion to individual submetering with-
out solar. Such tradeoffs should be con-
sidered by the PUC on an Iindividual case-
by-case baslis.
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Conelusions

1. Resldential and commercial complexes which
utilize solar water heating installations,
together with other conservation measures,
should be considered by the PUC for exemp-
vion from any requirement to convert o
individual meters.

Such exemptions should be considered on 2
case-by=-case basis after careful investiga-
tion and evaluation of an energy analysis
for the given complex.

Line Extension Rules

Findings

1. The PUC 1z reviewing 4ts line extension rules
in Case No. 10260.

Solar energy use is beneficial because it
reduces the need for new electric generat-
ing facilities .and new gas supply projects.

Utllities should allow customers who
install energy-saving solar systems to
be granted the maximum allowance avail-
able under existing rules, as well as
under any new measures adopted pursuant
to Case No. 10260.

Conclusions

1. Main line extension c¢redit rules currently
favoring conventional supply sources
should not be a disincentive to the uze
of solar cnergy.

The PUC should grant maximum line extension
allowances ©o cusstomers who install szolar
energy systems which significantly reduce
the use of nonrenewable resources.

Solar Medallion Programs for New Construction

Findings

prSauiaes o ietd = L
1. Incentives to bulilders, in addition to
+ line extension ceredit rules, are nceded

To encourage the use of passive design
features in new c¢onstruction. . ,




Lstorically, utilities have successfully
offered financial incentive progranms,
such as "gold medallion homes," to
encourage bullders to equip new bdulldings
with various appliliances powered by con-
ventional energy sources.

A "solar medallion" program may provide
confidence to home buyers and needed
financial encouragement to home bullders
to promote the use of passive solar
technology.

Conclusion

Utilitles, CEC, and other interested parties
should present suggestions in appropriate
proceedings for the development of "solar
medallion™ programs and other means for
utilities to promote passive solar desilgns.

Load Management

Findings

1. Electricity, unllike natural gas, cannot
be convenlently stored, but must bhe
produced to mateh the actual level of
demand. This demand level for electric-

ty varies in regular cycles with doth
the time of day and the season of the
year.

In California, the highest levels of
demand (which are known as "peak periods™)
generally occur on summer afternoons
primarily because of the assoclated
cooling loads. Similarly, within each
day the late nights have the lowest
demané levels, primarily because of

the lack of most human activities.

During these peak periods utilitlies
operate their most expensive power plants,
50 the price of peak power 1s generally
higher than during normal operating
periods. Similarly, within each day,
power 1s generally produced more cheaply
in the late night periods.
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In general, consumer costs would be lower
1 either demand were reduced during the
peak periods through conservation measures
or 4if some demand were shifted from peak
periods to other times. Policles which
promote more constant levels of power
demand are known as "load management”
crategles.

Passive solar houses can significantly
reduce summer peak loads, along with
reduced winter heating loads (see Section
III above). BRecause of their impact upon
summer cooling loads, these housing designs
should be promoted as an integral part of
load management policles.

Active solar systems are typically com-
posed of a collection system, a circulat-
ing fluid, a ¢irculating system (typically
a pump), & storage system for thermal
energy and a dbackup device fired dy con-
ventlional fuels to assist the solar wnit.
Load management strategles can focus on
the pump, the backup system, and/or the
storage system.

I the backup water heating system Is nov
powered by electricity, any solar systenm
impact wpon utility loads should be minimal.

If the bhackup water heating systen l1s
powered by eleccricity, the storage system
can be used %0 shift electricity demand
to off-peak levels. Policles to promote
this shift may consist of interruptible
rates to systems with demand control
devices, time of use rates for systems
with either time c¢locks, separate meter—
ing devices, and/or adeguate sizing of
the collector area and the storage
capacity. '

t the present saturation rate of solar
systems, these devices have little impact
upon the demand levels of utilitles.

Even with 2 massive solar commercializa-
tion program, there will be time %o
determine the most appropriate load
management strategles after some of the
uncertainty adbout the impact of solar
systems on utility load characteristics
1s resolved.

14
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There are a variety of rate reform and load
management policles under active considera-
ion by the PUC and CEC. Since active
solar system performance is highest on those
sunny days when the cost of power production
is highest, it 1s clear that electrlic rates,
for backup systems should not be set higher
than other residential electric rates.

Conclusions

1.

2.

Ele¢tric backup rates should not be a dis-
incentive to the use of solar energy.

The Commissions should promote the use of
natural gas where avallable for solar backup.
Where gas is not availlable and electricity

1s the best backup option, the consumption

0f electricity by these backup devices should
ve discouraged during peak periods. An
integral part of these proposals should be
the promotion of passive solar homes (see
Section III).

The PUC and CEC shall reexamine the issue
of loaéd management for retrofit solar
installations where electriclty must
necessarily be the bdackup energy

source. Pursuant to this reexanina-
tion, all the electric utilitles

subject to the regulation of the two
Commissions shall present concrete
proposals for solar load management
within 120 days.

Gas Rate Structure

Pindings

l.

The gas utilities under the Jurisdiction
of the PUC should continue to provide
lifeline quantities of natural gas to
customers with solar systems. To do
otherwise would be discriminatory treat-
ment of those who install solar equipment.

With a properly designed solar domestic
water heating system, it is very likely
that 2 customer would reguire no natural
gas for water heating purposes during
many months of the year.

15




Conclusions

l.

2.

Gas backup rates should not be a disincentive
£0 the use oI solar energy.

Gas utilities, under the Jurisdiction of
PUC, should continue to provide pre=solar
installation lifeline quantities of natural
gas to customers with solar systems.

Data Collection Information Programs

Findings

1.

5.

Collecting load survey and climate data o
predict the effect that solar systems will
have on future loads 1s a2 logical utility
role.

It is important to develop a variety of solar
information sources, including the utilities,
in order to inform consumers of avallable
solar energy alternatives.

A nunber of serious problems are assoclated
with allowing utilities to independently
gather and disseminate solar information.

Such problems include, among others, the
potential duplication of effort, wastelful
expenditure of capital, and potentially
conflicting public Information programs.

The need for a coordinated solar Information
program for consumers is clear.

Conelusions

l.

Within 120 days, the utilities should submit
to the executive directors of the two Commis~
sions a full description of thelr existing
ané planned programs to collect and assess
load survey and climate data relating to
solar energy.

In order t0 expense the cost assoecliated
with any solar Iinformation program, 2
wtilivcy should provide the CEC and PUC
with an opportunity to review and c¢omment
upon prograns and material Iintended To be

16
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employved in the solar information progran,
and provide both Commissions with copiles of
all programs and materials actually dissem-
inated in 1ts solar information program.

Service Calls

Findings

1. Utilities have long—teém and consistent
service relationships with their customers.

2. Utility service representatives currently
provide a valuable service in times of
conventional furnace and water heating
fallure and could also provide similar
functions with respect to solar systems.

Utility service calls to determine solar
systen maintenance problems would not
present a significant burden to ratepayers,
since utilities now visit their customers'
homes frequently by invitation. PG&E's
records indicate, for example, that the
company averages more than one utility
service call per average household per
year.

The serving utility should visit a
customer's home when requested to assist
the customer in isolating problems with
a solar-assisted space and/or water
heating system, and then refer the cus-
comer o0 hls or her contractor to make
needed repalrs.

The utility should also assist the cus-
tomer o ensure that the solar systen
warranty is honored by the contractor or
nanufacturer.

Conelusions

1. Utilities, uvnder the Jurisdiction of the
PUC, should train thelr service represen=
tatives to identify problems and make
minor repairs to solar-assisted space
and water heating systenms.
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If a solar system malfunction requires
extensive service and/or costly replace-
ment parts, the utility should then
direct the customer to qualliflied solar
contractors. .

Direct Utility Involvement Zn Sales, Leasing, and Ownershin

Tindings

1. The utilities appear %o have a distinct and poten-
tially wnfair market advantage over others seeking
to sell or lease solar energy devices.

While the utilities d4é not express plans to partici-
pate in the marketing of solar energy devices through
nost of this proceeding, at least two utilitles

(SDG&E and SoCal) have announced plans to enter the
field. :

Various representatives of the solar industry and
consumer groups oppose the entry of the utilities -

into the sales, leasing, or ownership of solar equip-
nent. - '

There are a number of unresolved issues conceraning
such utility roles, including the impact of utility
involvement on the competitive nature of the solar
industry; the relatienship of solar marketing to
other energy sources marketed by the subject utlility;
possinilicties of subsidization of solar installations
through the sale of other regulated fuels; and the
means by which to develop large-scale use of solar
energy devices as quickly and as inexpensively as
possivle. Resolution of these issues requires
Sfurther Iinvestigation.

Conecluslons

1. The PUC has authorized a further investigatlon Iinto
all 4ssues concerning utility involvement in the
sale and leasing of solar devices. (PUC OII No. 13.)

The CEC should authorize its staff to participate
in the above proceeding.
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Regulatory Response

Findings

L.

T+ 1s vital that solar energy use be developed on
a large-scale basis now, so that should future
energy shortages occur and/or the prices of fossil
fuels escalate further, there will be a reliable,
established and competitive source of energy to
which consumers may turn.

Conclusions

L.

The imagination and vigor with which the utilities,
wider the jurisdiction of the PUC, implement the
utility roles specified in Section IV-B above should
we a significant factor in determining the appropriate
rate=-0f=return in each utility's pending rate case.

The imagination and vigor with which the utilitles
implement the utility roles specified Iin Section V=3,
supra, should ve seriously consldered by the CEC in
matters under its Jurisdiction in all instances where
such consideration is appropriate.

V. CONSUMER PROTECTION

Warranties

Findings

1.

Solar energy systems that provide an assentlal ser-
vice must be reliable. Warranties should offer
meaningful assurance of the reliable provision of
these essentlal services.

Consumer uncertainty regarding the reliability and
durability of solar products is a major inmpediment

o the rapid utilization of solar energy systems Iin
nesidential and nonresidential buildings. Consumer
»aticence ¢an be attriduted to fears that solar
products may not be safe, long-lasting, or efficlent.

Potential purchasers of solar systems for water
heating or space conditioning are wnderstandably
waluetant to make such an investment without mean-
ingful assurance that they will recelve a reliable
product.
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A warranty 45 only as strong as the business entity
which offers 1t. Wicdespread occurrence of signifi-
cant product fallure combined with a high rate of
business fallure could seriocusly Impalr public con-
fidence in the solar industry.

A solar warranty Iinsurance fund, which pools the
cost of business failure over the entire solar
Industry, would protect the purchasers of solar
energy systems and strengthen publlc confidence

in solar products, solar warrantilies, and the solar
Industry as a2 whole. Such an insurance fund would
als¢o strengthen the confldence and capabllity of
small, new solar firms to guarantee the performance
of their products.

Conclusions

1. Manufacturers and retailers of solar energy systems
and compeonents should be encouraged o guarantee
the performance ané operation of their products for
a perlod sufficlent £0 encourage consumers 4o
confidently invest Iin solar energy systems. As
part of the CEC's Testing and Inspection Progran
for Solar Equipment, the CEC should certify as
durable and reliable only those systems or com-
ponents which are accompanied by a S-year full
(parts and labor) manufacturer's warranty.

Both Commissions should support the creation of

a solar warranty Iinsurance fund to be sponsored
by the State, the Federal government, or the
solar industry.

Training and Licensing Installers

Findings

1l. Installation of solar energy systems by trained,
. gualifled, and licensed installers will boost
consumer confidence Iin solar energy systems and
help ensure proper performance of the systems.

Several recent programs to train solar installers
have proven to be successful and have received an
enthusiastic response. However, these tralning
programs have been available to only 2 small number
of eligivle trainees.

Programs to train solar installers should be signif-

icantly exvanded through trade associations, labor
unions, state agencles, and colleges and universities.

20
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Existing state contractors' licensing procedures
do not currently provide training and skills
requirements which specifically relate to solar
energy systems and components. (Calif. Business
and Professions Code Section 7000 et seq.)

Conclusions

1. The CEC should promote the expansion of solar
installer training programs through expansion
of labor union anéd trade associlation training
rograms, university and college tralning courses,
and state agency=-sponsored training workshops
and related activities.

Both Commissions should encourage and assist the
Contractors' State Licensing Board to clarify and
simplify licensing procedures for installers of
active and passive solar energy systems, and €0
include specific provisions relating to solar
energy systems in the training and skills require-
ments for contractor's llcenses.

Building Codes

Pindings

1. Some state and local bdullding codes can inhibit
deployment of solar systems. Varying and incon~
sistent provisions in local bdullding codes such
as those regarding earthquake protection, aes~
<hetic restrictions, or restrictions on the use

£ toxic substances in domestic hot water systems
can inhidit the installation of some solar systems.

Wnen solar systems are first iatroduced into 2
community, bullding officilals are frequently
unsure about how to evaluate solar appllcations
in Doth retrofit and new construction. This
initial uncertainty presents a significant bar-
rler O consumers as well as to installers who

seek to introduce solar systems into new market
areas.

3. A Uniform Solar Building Code is one means £o assure
consumers that solar systems are properly sized and
Installed. '

Coneclusions.

1. The CEC, in cooperation with the Department of
Housing and Community Development, should continue
to promote the development and adoption of a
Uniform Solar Buililding Code. -
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The CEC, in cooperation with the Department of
Housing ané Community Development, should c¢on-
cinue to develop training workshops and maverials
to inform local bullding officials about active
and passive solar energy systems and related
construction practices.

Ensuring Solar System Quality

Pindings

l.

Legislation enacted last year (AB 1512, Calir.
Stat. of 1977, Ch. 1081) requires the CEC to
adopt standards for the testing, Iinspection,
certification, siziag, and Installation of solar
devices. The CEC adopted its first set of regu-
lations pursuant to this authority in April 1978,
and 1s continuing to develop addivional standaxrds
in this area. These standards, which are beling
developed in cooperation with alffected industry
and consumer representatives, will encourage the
use and development of solar energy and provide
maximum information to the public concerning the

guality, safety, duradbility, and performance of
solar devices.

Proper sizing of active solar systems 1s necessary
£o achieve maximum cost-effectiveness. Separate
size selection ¢riteria are appropriate for northern
and southern California areas due to the differing
climate and insolation characteristics of each area.

The CEC standards should be amended to provide for
the proper sizing of solar collector area (square
reet) and storage system capacity (gallons) to
allow for cost-effective conservation of nonrenew-
able energy sources. Inadequate collector area

or storage capacity can lead to poor solar system
performance. Inadequate storage capacity is the
second major contributor to poor performance.

Some solar systems have been Iinstalled with sup-
plemental heat supplied either by natural gas or
electricity to the preheater storage tank. This
nas resulted in preheating with nonrenewable
resources at night and suppression of solar
assistance heating during the day until all the
oreviously heated water is used. This decrease
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z{flciency Lo unwarranted. In order to maxi-
the concervation of nonrencwable resources,
stems should be so dcsigned or installed
¢ heating of water in preheating storage
should be by solar system only.

Coneclusions

1. C zchould continue to give high priority
adoption of standards for testing, certifi-
inscpection, ,171wg, and Iinstallation of

8 n
0

>
, cystems and devices

Such standards zhould be amended to include
provisions for the proper zsizing of zsolar pancls
and storapge systems and for the proper design

ol prcheating ctorage tanks.

In adopting such standards, the CEC should
conzcider hardware speciflilications for quality
50lar systems vropoucd by the PUC and all other
interccted parties

1

IT I35 ORDERED that: ‘
L. Within onc hundred twenty days after the date hercof,
all gas and clectric utilities subject to the regulatory Jjuric-
ddctions of the Public Utilities Commission and/or the California
Energy Commizsion shall file with the respective commission exercls-
isdiction a full decscription of their ﬁxlstiﬂg and
to collect and assess load survey and climate data
clating to solar energy. N
hin one hundred twenty days alter tho date hereofl,
utilities subject to the repulatory jJurisdictions
of the Public Ustilitiecc Commission and the Callifornia Energy
£2le with the respective commiscions load manage-
enles desipned fo minimize on-peak electric conzumption

clkup systems.
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3. The 1zsue concerning utility participation in the zale
and leasing of solar energy equipment shall be resolved in PUC OII
No. 13. '

L, Within onc hundred twenty days after the date hercof, all
gas and clectric utllities subjecet to the regulatory jurisdictiéns
of the Public Utilities Commission and/or the California Energy
Commiscsion shall {ile with the respective commissions exerciszing.

such Jurisdiction proposed plans for training thelr service
representatives to identify proSlems with and make minor repalirs

to solar-assisted space and water heating systems, and for directing
customers 0 qualifiled solar contractors for major repairs.

5. The PUC staff shall prepare for consideration by the PUC
an Order Instituting Investigation into ¢the alternative méans by
which we nmight implement 2 solar loan program for the benefit of
utdility customers in California.
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. 6. All specific proposals and recommendations contained in
our findings and conclusions shall be implemented by respondents.

The Executive Director shall serve certified copies of
this decision by certified mail upon all gas and electric utilities
subject to the regulatory jurisdictions 'of the Public Utilities
Commission and the California Energy Commission.

The effective date of this order shall be thirty days
after the date hereof. |

Dated at —
day of QCTOBER , 1978.

JMM% i ' Présj.d;c - ;

, California, this 2R

-25=




C.10150 fc/el
APPENDIX A

LIST OF APPEARANCES

Respondents: Xermit R. Xubitcz, Attormey at Law, for Pacific Gas and
Electric Company; lhomas U. Clark, David B. Follett and Robert M.
Loch, Attorneys at Law, for Southerm Calitornia Gas Company;

Ms. leslie Kalin, Attorney at law, for San Diego Gas & Electric
Company; Lowel. B. Orange and David S. Kaplan, Attorney at Law,
for Sacramento Municipal Utility District; Nick Davis, for the
City of Santa Clara; E. B. Hakel, for Southern valiiornia Edison
Company; and Joseph P. Perimutter and David A. Ogden, Attorney
at Law, for Department of Water and Power, City of Los Angeles.

Interested Parties: Louis Possner, for the City of Long Beach;
Warrea F. Osborm, Ior receral rnergy Administration; Robert E.
surt, ror Caliroraia Manufacturers Association; Henry Fe LAiDDLiTT,
Tor california Gas Producers Association; Boris H. Lakusta and
David J. Marchant, Attorneys at lLaw, for Caliiornia rover & Motel
Association; Richard Cotton, Attorney at Law, for Natural Resources

Defense Council; Syilvia M. Siegel, for Toward Uzility Rate
Normalization (TURN); Marsnal. G. Serol, Attorney at lLaw, for

Swizming Pool Energy, Codes anc Legislation (SPEC); Jack M. Cherne,
for TRW Energy System; Alan H. Marviss, for Public Interest Group
re. Solar Energy; John leocduska, Attorney at Law, for Zcosol Ltd.;
Wallace C. Xolberg, for Soutawest Gas Corporation; Rickey A. Visoria,
ALTOrney at Law, 10r - ERDA; Mark Braly, for the Mayor of the City
of Los Angeles; Michael Kavanaugh, zor Public Intersst Econonics;
Dr. Ronalc J. Baschibie for EDS Miclear Inc.; William S. Shaffran,
Jeputy City Attormey, ror the City of San Diego; nopert X.
Laughead, for the City and County of San Francisco; Dean L. Hunt,
for the Departzent of Water Resources; E. S. Davis, for Jet
Propulsion Laboratory; Manuel Kroman., for Department of Pudblic
Utilities & Transportation, City of Los Angeles; Fred Branfman,
for California Public Policy Center; Peter Barnes, for Zhe Solar
Center; John Geesman, for Califormia TiTizen Action Group (CALCAG);
William J. Murray, Zor Gnostic Concepts, Inc.; Don V. Collin,
wrorney at Law, for Califormia Builders Council; John Curtils
Lakeland, for Curtis Machine Co.; Philin M., Feingold, Tim zZracket:,
Walter Camp, Phillip Eric Bomham, and Ronald B. omith, Attorney
at lLaw, Lor themselves.

ERCDC Staff: Alexander Jenkins and Gregory Wheatland, Aztorneyfat_Law,_u.

Commission Staff: Janice E. Kerr and James J. Cherry, Attorneys at Law.
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Solar Investigation’
COMMISSIONER WILLIAM SYMONS, JR., Dissenting

Today's proposed solar opinion reads more like an artful

press release than a deliberative Commission decision.

Findings and conclusions begin almost immediately (starting

on page 4). These lack both sufficient supporting discussion in

the opinion as well as hard back-up evidence in the recoxd.

The opinion's unwarranted exaggeration of the cost-
effectiveness of active solar systems may unfortunately lead
California consumers into a reliance on solar systems that is
misplaced and premature.

Wish and fantasy should not replace fact. Californians
must maintain a realistic understanding that the proportion of
society's energy needs satisfiable by commercially-feasible
solar technology will remain small through the end of this
century.

The evidence in this case is negative as to the cost-
effectiveness ofisolar electric‘generation, active solar space
heating and cooling, as well-as active solar water hot water
heating. Pool heating and passive solar design do have economical
applications  and can be considered for implementation in

Califormia at this time.
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We must be ¢clear on the cost-effectiveness of any solar
system we would use the power of the state to promote. The
decision xails at direct and indirect subsidies which it says
mask the true cost of new supplies of emergy from conventional
sources. (Finding 1I-2 and 3). The opinion then does an abrupt
about face in the case of solar power and embraces a multitude
of subsidy schemes both direct and indireet. The 55% solar tax
¢redit, for example, is crucial to the decision's findings on
cost-effectiveness, The opinion also contemplates the major
indirect aid of financing with interest set below-the-market
cost. Further, the opinion looks forward to genexal ratepayer

absorption of 1) limited repair costs, 2) distribution costs

for back-up sysﬁems, 3) costs of increased load instabilicy,

4) effective extension of lifeline-priced energy for non-essential
needs, 5) lenient main extension rules, 6) higher priowxities,
7) data gathering and 8) solar medalion cash awards.

It should be clear that when we as a state agency are making.
judgements on the cost-effectiveness of a proposed solar system
we must comsider the net costs to society as a whole. Subsidies
do not reduce the cost of solar power, subsidies simply shifc
the costs to someone other than the user.

This investigation has revealed the amount of unknowns
that still exist in the future usefuineSs of solar power a |

supplemental source to our existing enexgy systems. Much moxre
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intensive knowledge should be gathered before we launch into a
major redireetion of capital investments in our complex enexzy

supply infrastructure,

San Francisco, California '
October 31, 1978 WIZLIAM SY ’
Commissioner




