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~ 9374.1 Deeis.on ________ __ NOV 13 1981 

~plica:ion 0: Sha~pe Sola~ ) 
Sys:e=s for ex~p~ion :~om certain ) 
checklist require=ents of Decisio~ ) 
Nos. 922S1~ 92501 and 92769. ) 

-----------------------------) 

A~?liea:ion 60480 
(Filed April 24~ 1981) 

o ? ! ~ ! 0 N .-.-------
On September 16, 1980 ~e iss~d ~cision (~.) 922Si 

establishing ceQonstra:ion solar financing progra=s :or ?aci:ic Gas 

and Electric Coopany~ Sa~ Diego Gas & Electric Co=?any, Sou:he~ 

s~bsequently Modified t~is deeisio~ by D.92501, December 5~ 1980~ 

and 0.92769, ~~~ch 3~ 1981. !n these eecisions ~e specified a 

checklist 0: require=en:s for domestic sola~ ~a:er hea:e~s. Solar 

Water ~eaters must :eet all sizing and c~ecklis: require=ents :0 ~~ 

eligible :o~ the solar :inancing prograo e::ec:ive ~4rch 1. 1981. 

oy its letter :0 the ~~ergy Conservation 3ra~ch (ECB) 0: 
April ,~, 1981. ~hich ~as doc~e:ed as Ap?licatio~ ~0480 on 

April 24, 1981, Sharpe Solar Sys:~s (Sha=?~) re~ues:ed certain 

exemptions from the ehec~lis: require=ents established by 0.92251, 

92501 ~ and 92769. Ce=:ain S7s:e~ t7?es ~aving wide varia:ions 
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eollee~or units :us: ~eet ~oni:o=i~g =e~~ire=en:s established by :~~ 

tea staff on a ease-~y-case basis as directed in D.9250'~ ?age 6. 

para.gra?h 7. 

Shar~e's Position 

Shar?e Qarke:s an "integral storage-collector'· 0:­

"passive" solar -;.;ater heater. :he s:,s:e: :".:.111 ~ee:s :~e 

requir~en:s of the Cali:o=nia solar income tax credit. SQar?e 

instructs its custo~e::s to kee? their conventional ~ater heater 

ther:lostat set low (or off) during t~e s~mer. !he con~entional 

tank thus ~ecornes :erely a storage t~~k for the solar-heated ~ate= • 

Acco~ding to Shar?e~ by,assing this tank ~ou:d se~Je no ?ur?ose 

because the conventional tank is :ar better insulated than the solar 

tank and will better prev~: overnight heat loss. ~le::night heat 

loss :roQ the solar tank is negligibl~ if the custoce:- ~ses an 

aoount of hot ~ater co~?a:-able to the tank ca?acity (i.e.~ ~O or i20 

gallons). As hot water is used. it is replacec by fresh cole water 

through specially desi~ed inlets which keep it segregated froo the 

solar-heated water. :he cold ~ater ends ~p i~ :he sola~ :~~~ ana 

:he solar-heated wacer will be retainec i~ :he insulat~d 

provision for the independent operation 0: :he solar sys~eo is 

u~necessary • 
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proeec~io~ since t~e wate~ i~ the :~k ~ll not ~oil even d~=i~g 

not rise much above 160 degrees. (:he system includes a ?ress~re 

and temperature relief valve and line.) 

Sha=?e also ~a~~tains that when cold incoming water ?~shes 

solar-heated water :o=ward :ro~ :an~ :0 :~~. :~e hoe:es: water 

so that a te:pering valve is not needed. 

Finally~ Shar?e arg~e$ that the :her~l ~ass 0: its sys:e~ 

provides adequate freeze protectioc in war~ or ~ild cli~ates. water 

in the 60-Sallon storage-collector will not freeze in such cli~ates. 

11 

Shar?e asks for chec~lis: 11 waivers on three i:e~s: 

a. Item A-6. P=ovision for independent 
operation 0: solar ~~d conve~tional 
sys:e~. 

b. I:e~ A-34. Provision of a :e~~era:ure 
limiting device to li:i: the exit 
:e~era:ure 0: the hot water. 

c. !:e: B-7c. 
protection 

Co:pliance with freeze 
re~uire=en:s. 

Post-installation inspection checklist effective Ju~e 22. 1981 • 
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:,equir eme!'lt. s : 

~umber 0: 3ed:-ooos 

1-3 

4-5 

ECB Posieion 

Size 

60-gallon Sha:-pe 
"Magie Box" 

120-gallon Shar?e 
"Y..a.gie Box·' 

!he ECB ~oees :ha: ~hen :~e valvi!'lg of a sola:- sys:e: 

all~Ns the independent ope:-a:ion 0: e~: sysee~, :here is a g:-ea:e:, 

li~elihooc of dis?lacing 60: of conventional ene:'gy ~ecause baec~? 

tank s:andby losses ~re t~ereo1 eli~inat:ed dc:-ing the s~e:,. As a 

coro118.:'1, val'"ing t:1".ae allo·..rs the independent operation of the 

conventional syste~ assu:-es the hOQeo~er a hoe wa:e:, su??11 when 

the solar syste~ needs repair. For these reasons, the ECS 

recommends ehat: Sha:,?e not: be g:,a~ted an exemption to chec~lis: i:e~ 

A-6, and ehat: Sha:'?e be requi:,ed with all others :0 ?roviee valving 

allowing independent: ope:-a:ion of both sola:' and conventional 

SjS te:lS. 

!he ECB also maintains tha: safeey considerations dictate 

that Sharpe provide teopering valves, as a:-e :'equired on all 

exceed 160 degrees. hater in exeess of 730 deg:-ees can scald 
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an adult. Eve~ lower temperat~re ~ater c~~ be hazardocs :0 

children. F~t water should not be allowed to exceed 140 degrees 

a: any do~estic faucet. 

!he BeE opposes use of nonrenewa~le resourceS ei~~er 

directly or indirectly for freeze protection in solar wa~er hea~ers. 

Sharpe proposes :0 use thermal ~ass for this purpose. ECB s~aff 

beli~·es chat the use 0: :he~al =ass alone for freeze proteetion 

=&y ~e inade~uate in some areas 0: California thus jus:i:7ing an 

elevation ceiling for integral storage-collector s1ste~s. ~e BeE 

for the Sharpe sys~e= up to an elevation 0; 2~300 feet • 

The ECB a.lso notes that a 60-gallon Sha:-pe "~..a.gic Box" 

weighs 680 lbs. ~hen full or about 30 pounds pe:- square foot. 

A roof ~s: have the structural capability :0 su??ort the weigh: of 

the Sharpe unites) to be installed. ~e SeE recommends :hat SQ4r?~ 

syst~ ~e roo:-Qounted only where the roof is~ or can be =ade, 

capaole of bearing the additional weigh:. !he checklist requires 

such analysis above 10 pounds per square :00:. :urt~er~ore. Sharpe 

should carefully COQ?ly with the requir~ent 0: securing building 

permits for its installations • 
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ECB is ,ers\:aded 'oy Sha.=,~' s concencions :~ac: i:s ··~.agic 

Box" r:odel has :he pocen:ial for ~ee:!.~g :he ?rogra:: ?erfo~ance 

crite=ia. By res:ricting i:s sales :0 ~oderate cli:la.te loca:ions~ 

Sharpe unics ~ay~ :hrough ,roper sizi~g~ save 601. 0: conv~n:ional 
ene=gy. However~ EC3 proposes that Sharpe u~its be :oni:ored i~ 

households ~sing an ave=age 0: 300 ther~s ?er year :0= water heating 

(or the electric use e~uivalent) in order to accur~:e11 j~dg~ :~ei= 

established by a rigorous ooni:oring progra:l in randomly selected 

installations. ~e installations selected will be at the sole 

discrecion of :~e ECS. Based on existing ?er:or::ance data. and 

until the results of this =00:':orin8 prog:-a:: establish o:he~N~se~ 

the ECS recommends that :he =i~i=u~ sizing criteria be as follows: 

~t:::::lber of 
Bedrooms , 

2 
3 
4 
5 

Discussion 

N\J:llbe= 0: 
"~.agic Box" L'ni ts , 

2 
2 
3 
3 

In O.9225'~ we specifically di=ec:ed ECB to evaluate, 

under a monitoring program. "t:he exten: :0 ~hich sola:- water heating 

can be relied upon :0 provide adequa:e and reliable su?plies of 
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ene~':ty." .,. !"I Q"S01 d ~ ~ ..... - I: ..%..l -0 .n ~.~~ ~ ~e a o?_e~ a c~eC~~lS_ o. sean~ar~s :0 assure 

:he ~ualicy~ sa:e~1~ and prope= sizing 0: 501&= 51see~s in i:5 

de~onst=acion ?=ogra~. ~e have revised :his checklist i~ su~seq~en: 

decisions based on :he ex?~r~ise 0: m~~y persons ~owlecgeaole in 

solar technology. !he eheck:is: requires :~: a 57s:e~ be sized to 

displace 60~ of conventional energy. ~e recognize :~t o~r sizing 

=ethoeology is applicable only to flat pla:e s1ste~s ~~d have 

directed the ECB to a?prove alte~a~e sizing g~idelines for no~lat 

plate systems on a case-by-case oasis. We a:so direeted the ECB to 

grane exempeions to the qualit7 and safe:y standards only i: such 

ECB Moni:o:ing 

based on the monitoring objectives set forth below: 

a. Determine whether the syste~s are large 
enocgh to ?rovide a: leas: 60: 0: the 
~e:ered ~sage of conventional energy for 
water heating incl~ing ad;us~ents for 
a:oun: of hoe water cons~ed. 

b. !~?lemen: ~he =onito:in~ program in 
households which the EC~ considers li~ely :0 
use 300 :he~~s 0: ~a:ural gas ?er year (or 
an e~uivalent amo~: 0: electricity) :0= 
~,o1a:er hea:ing. 

c. In households where less :ban 300 :~e~s pe= 
yea~ is actually used~ dete==ine ~hee~er 
Shar?e sys:e=s displace at least 60: 0: 
aceual co~ven:ional energy ~se • 
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through :~e monitoring of eight sysc~:s :anco:ly ~ickecl by the ECB~ 

~NO syste:s in each cli:a:e a:ea shall be se~ed with natural gas 

of :~e eight solar systems is ~ot dis?lacing 60% 0: conv~:iorA: 
energy ~se (accorci~g to eata ex:ra?olated ov~= 12 ~onths)~ t~en the 

recommend t~e u?gracling of all f~:~re installations in si~ilar 

locations to avoid disqualification from :~e ?rogra~. 

ECB and Snarpe agree that syste:s with elec:rical baeku, 

will be ~oni:ored with two =ete~s: a water :eter to deter:ine the 

volume of hot water used ~~d an electric :eter to :easure 

electricity cons~~tion. (On natural gas bac~~~ s1ste:s~ a gas 

flow meter will be used to =easure conventio~l energy ~e.) ~is 

of the conventional water heater before the solar retrofi:~ and 

to deter:nine whether the solar systt!m is dis?lacing 60~ of that 

energy • 
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ECB s:aff has diseussec ~i:h Shar?e :~ese ~~ci ocher 

ceeanical iss~es ane performance ~onitor~ng q~es:ions. ECZ is 

satisfied chat S~ar?e has provided reas¢nable s~p?~r:ing data :0 

proceed as a partici?~~: in the Oe~ons:ra:ion Solar Financing 

Program ~ased on the follo"Hing conditions (as used below. "Sharpe" 

a. Sharpe's t~e~al =ass freeze proteetion for 
its solar sJste~s ~ill oe ass~ed e::ective 
only in locations below 2~300 feet 
elevation. 

b. Sharpe's standard warranty "Hill cover S1Ste~ 
repair or replace:en: due :0 da~age ~y 
:ree:ing wherever ins:al1ed • 

c. Sharpe ~ill assure that functioning bac~? 
gas or electric water heaters are retained 
for ~onitoring purposes. 

d. 

.;: ... 

g. 

Sharpe will instruct cus:o~ers :0 t~~ 0:: 
pilot lights on gas oac~? "Hater heaters 
during sum~er ~onths. 

Sharpe ~ill instruet cus:~Qers to turn o:f 
electrie oackup water heaters during s~mer 
Qonths • 

Sharpe ~ill reeommend installation of time 
clocks on all electric backup ~ater 
heaters. 

Sha~?e will ~ot install its ~ni:s on ~~1 
roo: that is not capable 0: supporting 
the added ~eight. Saar?e will also sec~=e 
all necessary building ?e~its :0: ~~y 
installation .. 
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h. ~~ar?e will i~stall valves on all s1ste~s 
for flushi~g purposes. :: the acc~ulation 
of hare Water deposits in the s7ste~ causes 
a serious loss 0: syste~ e::icie~c7~ Sharpe 
agrees :0 assist customers purc~sing its 
open loop syste~s i~ flushing a~d reQovi~g 
hard water deposits from the sys:e~. ~o 
char~e will ~e Qade :or such service during 
the :irs: five years. 

i. Sharpe retains the right to exa~ine~ on 
a ~onthly basts~ the cata gathered from the 
mOQitori~g of its systems. 

~ Sha"'pe -e-a;ns ·""e .... g""" ·0 as ..... """e ':),·C "0 .J • _.. w _. ..... ...... ~J... '- co. ••• • tJ .. 

adjust system perfo~ance results if needed 
to account for deviations from expected 
solar insolation levels and expected hot 
water cons~ption during the monitoring 
period • 

~. In no ease shall gas backup energy be 
converted to electric bac~? energy. 

Sharpe and its installers will ~eet the ~ini~~ quality 

and sizing criteria as contained in 0.92251,92501, and 92769 and 

all subsequent decisions (including checklist i:e~s A-6 and A-34 

regarding independent operation and teo?eri~g valves), and will 

~eet the standards of the Ca~ifo~ia ~~ergy Co:cissio~'s Solar 

E.."lergy Tax Credit Guidelines when i~s:alli~g the "~..agic Oox" units. 

on page 6 .. 
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i:s co==es?ondenee~ =a~kecing litera~~=e~ or =~dia adver~isi~g ~ust 

contain ~he following full text 0: this Oisclai~e= 0: Produce 

Endo::semen t: 

"The Califo~ia Public U~ili:ies Co=ission in 
no way endorses. ::eco~ends. or war~an:s ~~e 
ciu~aoili:y. sui:abili~y. or the reliability~ o~ 
the shor~- or :ong-~er: er.ergy savings 
?er:o~ance 0: this or any othe~ oracd 0: 
sys~em or co~ponent :or domestic water heating 
or a:lY other application". 

While this eisclaimer is applicable to a:y system under our 

viewed by the public as an i~?lied endo~se=en: • 

~e g~ant this application ex parte. ~e believe :~: 

Findings of Fact 

1. Sharpe systems need :0 comply with checklist standards 

regarding independent o?era~ion and teopering valves in order to 

maintain high levels 0: quality ane safety. 

2. ~e thermal mass 0: the Sharpe sys~em provides ade~uate 

freeze protection up to an elevation of 2.200 feet. 

3. Sharpe systems may reasonably be expected ~o eisplace 

60: of conventional energy use as previously eisc~sed • 
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Conclusions of Law 

i. !he ex~tio~s r~q~e3:ed by Sca~pe regarding inde?ende~t 

operation and teope~i~6 valves are r.ot reasonable and, if g~an:ed, 

would res~lt in systeos 0: lower q~lity and lesser safety. 

2. !he exeoption req~s:ed ~y Shar?e regarding :reez~ 

protection is reasonable and should be granted s~b;ect to the 

3. !he following order should be effective the date 0: 

o R D E R ... ....... _-
IT IS OR~ERED that: 

1. The Sharpe Solar Sys:e~s (Sh~rpe) req~ested exe~ptions to 

chec~ist require:enc A-6 and A-34 are denied. !hus, Sharpe shall 

boch solar and conventional syste:s and a t~?eratu=e-li=i:ing 

device to 1i:it the exie temperature of hot water. 

2. Sha=?e shall be granted its requested exeoption to 

checklist ~equire=en: 3-7c regarding f~eeze protection subject co 

the conditions set forth • 
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Sha=pe's full acce?ea~ce ane co~?l~a~ce ~~e~ :h~ condi:ions 

specified inclueing the use 0: :he Disclai~e= 0: ?:oduet 

Endorsemen t. 

shall adhere to all other currently e::ec:ive installation =e~~i=e-

~ents set forth in D.9225'~ 92501, a~d 92769 or subsequent orders 

in this proceeding. 

!his oree= is effective toeay. 
NOV 131981 Dated ___________________ , at San 
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;C~;N Z. r;nYSON 
r>r4~:G~n( 

r.!C!·~Ar..D D. eM WI..!.:':; 
LZC~AH.D M. CIUM€S. JR 
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Com~~onl!t:. 


