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3EFCRE THE PUBLIC UTILITIES COMMISSION OF THZ STATZ OF CALIFORNIA

Application of Sharpe Solar
Syscteans f£or exemption £rom cewtain
checklist requirezents of Decision
Nos. 92251, 92501 and 92769.

021 NI

On September 16, 1980 we issued Decision (2.) 92257
establishing demonstration solar Zinancing programs Zor 2acific Gas
and zlectric Company, San Diego Gas & Zlectric Company, Southern
California Edison Company, and Sousthern California Gas Company. We
subsequently nodified this decision by D.92501, Deceaber 5, 1980,
and D.9276%, March 3, 1981. In chese decisions we specified a
checklist of requiremencs for domessic solar water heaszers. lar
watey nteaters must meet all sizing and checklist reguirementss o de
2ligible for the solar Zinancing program effective Marck 1, 1981.

By its lecter zo the Inerzy Conservasion 3ranch (EC3) ofF
April 14, 19871, which was docketed as Application 50480 on
April 24, 1981, Sharpe Solar Syscems (Sharpe) requested cerzain

exemptions from the checklist requirements established by D.92251,

92501, and 927549. rtain system types haviag wide variations
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in performance esctizaces s as the Sharpe integral stovage-
collector unics zust meet monitoring requirezents established by th
EC3 staff on a case-by-case basis as directed in D.92501, page 6,
paragraph 7.

Sharve's Position

Scarpe markets an "integral storage-collector
"passive" solar water Zeater. The system fully meezs i
requirexments of che Califorznia solar income tax credis. Saarpe
lastructs its customers o xeep thelr coanventional water heater
Chernostat sef low (or off) during the swmmer. The conventional
tank thus becomes merely a storage ctank for the solar-teated water.
According to Sharpe, bypassing this tank would serve 10 purpose
because the conventional tank is Zar better iasulacted than the solar
tank and will better prevent overnight heat loss. Overnight heat
loss from the solar tank is negligibdle if che customer utses an
azount of hot water comparable =0 the tank capacity (i.e., 60 or 120

gallons). As hot water is used, it is replaced by Sresh cold wacer

through specially designed ialecs which keep it segregated from cthe

solar-neated water. The cold water ends up in cthe solar zanks and
che solar-heaced water will be wertained ia the i{asulated
conventional water heater tanxk. Sharpe argues, therefore, that
provision for the Iiadependent operation of che solar system is

unnecessary.
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The Sharpe system does not need complicated ove:-hea:ing
protection since the water in che tank will not boil even during
4 severe heat wave. Water temperature during extreme heat will
not rise much above 160 degrees. (The systenm includes a pressure
and temperature relief valve and line.)

Sharpe also maintaing cthat when cold incoming water pushes
solar-neated water Sorward Irom tanx to taak, the totlest water
aixes in the conventional water heater, moderating its Ceamperature,
80 that a Ttempering valve is not needed.

Finally, Sharpe argues that the thermal nass of i{ts system

provides adequate freeze protection in warm or xild c¢limates. Water

-

in the $0~zallon storage-collector will not freeze in such climates.

1 ;
Sharpe asks for cheexlisc Y wailversg on three {teus:

a. Itenm A-6. P’ovision oz ndepeﬂdeﬂ.
operation of solar and conventional
systens.

Iten A-34. Provision o. a .emoe*a:ur
limicing dev-ce to limic Che exi
Cemperature 05 the ho: water

izex B=7c. Compliaﬁco with £reeze
protection requiremencts.

1/ Post-installation faspection checkliss effective June 22,
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Sharpe alsc requests the approval of che Zollowing sizing

requirements:

Nunber 0f 3edroons Size
1=3 _ 60~-gallon Sharpe
“"Magic Box"

4a5 120-galion Sharpe
"Magic Box"

ECB Posirtion

The ZCB notes chat when the valving of a solar systex
allows the independent operasion of that system, there 1s a greater
ixelinood of displacing 50% of conventional energy decause bacxup
tank standby losses are thereby eliminated during the summer. AS a

corollary, valving that allows the independenc operation of th
conventional systea assures the homeowner a hot water supply when

the solar system needs vepalr. 7Tor these reasons, the =C3

2
recommends that Sharpe not dbe granted an exemption to checxklist icex
A-=6, and that Sharpe de required wizh all others to provide valving
allowing independent operation of both solar and conventional
systexs.,
The ECB also maincains that safety considerations diczate

that Sharpe provide tempering valves, as are required on all
systems. Water temperature in the Sharpe storage fank can reach and

exceed 160 degrees. Wwater in excess o 130 degrees can scald
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an adult. GCven lower cemperature water can be hazardous o
children. Hot water should not de allowed to exceed 140 clegrees
at any domestic faucet.

The ECB opposes use of nonrenewable resources either
directly or indireczly Sor £reeze protection in solar water heaters.
Sharpe proposes =o use thermal mass £or this purpose. ECB staff
believes that the use 0f zhernal mass alone 2oy freeze protection
zay Ye inadequate in some areas of Califormia thus justifying an
elevacion ceiling Sfor integral storage-collector systems. The Z(3
belleves that thermal mass will provide effective Ireeze protection
for the Sharpe system up o an elevation of 2,300 feec.

The ZC3 2lso notes that a HA0-gallon Sharpe "Magic 3ox”

welighas 680 lbs. when £ull or about 30 pounds per square Zoot.

A roof must have the structiral capablilicy to support the weight of

the Sharpe uniz(s) to be installed. The ECI recommends that Saarpe
systeams Ye roof-mounted only where the roof is, or can be zade,
capable of veariag the additiomal weighs. The checklis:z requires
such analysis avove 10 pounds per squarve S00t. TFuythermore, Sharpe
should carefully comply with the requirement of securiag builidinag

peraits for its installations.
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ECB is persvaded by Skarpe's conctentions shat its "Magic
3ox" model nas the potential for meezing the progranm performance
critesia. 3y restricting its sales to moderate climate locatioms,
Sharpe units may, cthrough proper sizing, save 60% of convensional
energy. However, EC3 proposes that Sharpe uniss bHe =onitored in

nouseholds using an average of 300 theras per year for water heating

(or the electric use equivalent) in order fo accurately iudge sheir

performance. Zach installation oust yleld 60% net emergy savings as
stadblished by a rigorous monizoriag prograa ia randomly selecszed
inscallations. The installations selected will be acz the sole
discretion of the ZC3. 3ased on existing performance data, aad
until che resulss of this monitoring prograam establish otherwise,
the ZCB recoumends that the zinimum sizing ¢z be as follows:

Neabeyr of Nuaber of
Bedrooms “Magic 3ox" Units

Discussion
In D.92251, we specifically dizected ECB to evaluate,
under a monitoring program, "the extent to which solar water heatiag

can be relied upon to provide adequate and reliable supplies of
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energy.” In D.92501, we adopted a checklist of standards Zo assure

the quality, safecy, and proper sizing of solar syscteas in it

denonstration program. We have vevised this checklist in subsequent

decisions based on the expertise of many persons knowledgeable in
solar technology. The chegklist requires that a systex de sized S0
displace 50% of conventlonal enexgy. We recognize cthat our siziag
2ethodology is applicable only o £lat plate systems and have
directed the ECB to approve alternmate sizing guicdelines for noaflat
plate systems on a case-by~-case bHasis, We also directed che ZC3 oo
grant exemptions to the quality and safety standazds only L such
exeuptions in no way decrease system quality or safety.

ECE Monizoring

Ld

We direct ZCB staff o evaluate Sharpe solar systems
based on the monitoring objectives set foxth delow:

3. Determine whether the systems are large
enough to provide at least 60% of the
netered usage oI conventional energy for
waler neating including adiustments for
anount of ot water consumed.

Izpledent che zonitoring prograz in
households which cthe ZC3 comsiders Likely co
use 300 therms of natural zas per year (or
an equivalent amount of electricicy) for
water heating.

in households where less than 390 therzs
vear Ls actually used, determine whether
Sharpe syscems displace at least 60% of
actual conventional energy use.
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Tne 2C3 will evaluate the performance of Sharpe systems
through the monitoring of eight systezms randozly picxked by the EC3,
ineluding four in warm climate azeas aad Sour in cold climace areas.
Two systexs in each climate area shall de served with natural gas
and two with electcric backup.

The system aonitoring prograza will last a ainisum of nine

months with interia reviews. After six months of zonitoriag, if any
02 the eight solar systems is not displaciag 50% of conventional
energy use (according to data excrapolated over 12 montizs), then the
ZC3 staff will discuss these vestlts with Sharpe and allow Sharpe O
recommend the upgradiag of all Zuture inmstallations in similar
Locations o aveid disqualificacion from the prograz.

2C3 and Snarpe agree that systems with electrical backup

will be monicored with Two meters: a water zeter o0 determizne zhe

volume 0f not water used and an electzric meter To measure

electricicy conswmprion. {(Om mactural gas bYackep sysctems, a gas

£low meter will be used to measure conventional energy use.) This
donitoring equipment will be used <0 estimate the energy comsumption
of the conventional water heater before the solar retrofiz, aad

to deternine whether the solar syscem is displacing 60% ¢

energy.
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ECB staff nas discussed witzh Sharpe these and other
techaiecal issues and performance nmonitoring quesctions. EC2 is
satisfied chat Sharpe has provided reasonable supporting data <o

proceed as a participant in che Demomscration Solar Financing

?rogram based on the following condizions (as used below, "“Sharpe”

refers to Saarpe Solar Systems and/or iLts inscallers):

3. Sharpe's thermal mass freeze protection for

‘ iss solar systems will ve assumed effective
only in locations below 2,300 Zeec
elevation.

Shaxpe’s standard warranty will cover syscez
repalr or replacement due 2o damage by
freezing wherever installed.

Sharpe will assure that functioning dackep
2as or electric water heaters are retained
Zor monitoring purposes.

Sharpe will instruct cusctomers to turn off
pilot lights on gas backup water neaters
during simaer months.

Sharpe will instruct customexrs to turn of£f
elecctric backup water Reaters during suamer
aeonths.

Saarpe will recommend Lnscallation of cime
cloeks on all electric Yackup water
heaters.

Sharpe will not i{nscall ics uniss on any
roof cthat Lis not capable of supporcing
the added weight., Skharpe will also secur
all necessary building permics for any
ianstallacion.
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Stharpe will iastall wvalves on all s;s.ems
for flushing purposes. If the accumulation
of hazd wager ceposits in the Systen causes
2 serious loss of syscten efiiclency, Sharpe
agrees o assisc custopers pu*c&as-ﬂg its
open loop systeas Iin flushing and 'emov.ng
haxd water deposiz -.om the sysctem. Yo
charge wil 1 be zade for such service during
the Zirst “va years.

Sharpe retains the right o exazine, on
a montﬁ;y basis, the cata gathered from the
monitoring of its systeus.

Sharpe recains che right to ask the 2UC <o

.nh

adiust system performance rvestlss Lf needed
To accountc -o* deviations Zrom expec.ed
solar insolation levels and expected to:
water coansuaption during the monitoring
period.

<. In 20 case shall gas backup energy de
converted to electric backup enesgy.

Sharpe and {cs fastallers will mee: the ainizum quality
and sizing cricteria as contained in D.92251, 92501, and 92769 and
all subsequent decisions (including checkliss items A-5 and A-34
regarcing independent operation and tempering valves), and will
Deet the standards of the California Znergy Commission's Solar
Energy Tax Credit Guidelines when inscalling the "Magic Box" unics.
Sharpe and its installers will size systems accordiang to the chars

on page 6.
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Starpe also agrees chat any reference to this order in

an
)

1Cs correspondence, marketing literature, or media advertising must
coantain the Zollowing Zull text of this Disclaimer of Product
Zndorsenment:

"The California Public Utilizies Commission in

10 way endorses, recommends, Or warrants the

durabilicy, suictabilicy, or the reliadbilizy, or

the short- or lomg-terz energy savings

periormance of this or any othew bdrand oI

system Or couponent 50r domestic water heating
or any other application”.

While this disclaimer is applicable to any systea under our
cenonstration program, We must De certaln that this order is nos
viewed by the pudblic as an implied endorsezent.

We grant this application ex parse. We
public hearings would serve no useful purpose.

Lond

Findings of Fact

-

. Sharpe systems need To comply with cheexlist scandards

regarding independent operation and temperiag valves ia order co

maintain high levels oI qualicy and safecy.

2. The thermal mass of the Sharpe system provides adequate
freeze protection up o an elevation of 2,300 Zeest.
3. Sharpe systens may reasonadbly be expected to displace

60% of conventional energy use as previously discussed.
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Conclusions of Law

i. The exemptioms requeszed by Sharpe regarding independent
operation and tempering valves are not reasonable and, 1f granced,
would rescle in systems of lower guality and lesser safecy.

2. The exemptlon requested by Sharpe regarding freeze
protection is reasonable and should be granted subiecs 2o the
agreenents between ZC3 and Sharpe as previously discussed.

3. The Zollowing ozder should be effective the dacze of
signature in order 5o allow Shazpe to parsicipate in the solar
financing program at the earliest time.

° R
2T 1S QORDERED that:

1. The Sharpe Solar Systems (Sharpe) requested exeumptions <o
checklist requirement A-6 and A-34 are denied. Thus, Sharpe shall
be required Lo provide valviag allowing the independent operation of
both solar and conventional systezms and a cemperacure-limising
cevice o limic the exit temperature of hot water.

2. Sharpe shall Ye granted its requested exemptlon to

checklist requirement 3-7c regarding freeze protection subjec: cto

the condiclions set forch.
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3. The exemption reguested shall de granted subject %o
Sharpe’'s £ull acceptance and compliance with the conditlons

specified including the use of che Disclaimer of Product

Endorsement.

4. Except as graated and provided, Sharpe and L{ts contractors

shall adhere to all other currently effective installation require-

zents set forsh {n D.92251, 92501, and 92769 or subsequent orders

in this proceeding.

This order is effective zoday.
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