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BEFORE THE PUBLIC UTILITIES COMMISSION

OF THE STATE OF HAWAII

----In the Matter of----

PUBLIC UTILITIES COMMISSION ) Docket No. 2008-0249

Instituting a Proceeding to
Investigate the Issues and
Requirements of Adopting or
Establishing Standards for Solar
Water Heater Systems as Mandated
by Act 204, Session Laws of
Hawaii (2008)

ORDERINITIATING INVESTIGATION TO ADOPT OR
ESTABLISH STANDARDSFOR SOLAR WATERHEATER SYSTEMS

By this Order, the commission initiates this

investigation to examine the issues and requirements of adopting

or establishing standards for solar water heater systems as

mandated by Act 204, Session Laws of Hawaii (2008) (“Act 204”),

Section 3. This investigation is initiated pursuant to Act 204,

Hawaii Revised Statutes (“HRS”) §~ 269-6 and 269-7, and

Hawaii Administrative Rules (“HAR”) ~ 6-61-71.

I.

Background

The stated purpose of Act 204 is “to increase the use

of renewable energy to protect our environment, reduce pollution,

make housing more affordable, and enhance Hawaii’s local economy

by:



(1) Requiring the installation of solar water heater

systems, comparable renewable energy systems, or demand

gas water heaters in all new residential development

projects constructed after January 1, 2010; and

(2) Restricting the solar thermal energy system tax credit

available for single-family residential properties to

those properties for which building permits were issued

• prior to January 1, 2010.”

Section 3 of Act 204 specifically directs

the commission to “adopt or establish by rule, tariff, or order,

standards for solar water heater systems to include, but not

be limited to, specifications for the performance, materials,

components, durability, longevity, proper sizing, installation,

and quality to promote the objectives of [HRS] section 269_124.,,2

The commission must act in compliance with Act 204, Section 3

by July 1, 2009, or as soon as reasonably practicable.

II.

Discussion

A.

• Investigation

The commission is authorized to initiate this

investigation pursuant to several statutes. First,

the commission is granted broad regulatory authority in

HRS § 269-7, which provides, in relevant part:

‘See Act 204, Section 1.

2~ Section 3.
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(a) The public utilities commission and each
commissioner shall have the power to
examine into the condition of each
public utility, the manner in which it
is operated with reference to the safety
or accommodation of the public, the
safety, working hours, and wages of its
employees, the fares and rates charged
by it, . . . and all matters of every
nature affecting the relations and
transactions between it and the public
or persons or corporations.

(C) Any investigation may be made by
the commission on its own motion, and
shall be made when requested by
the public utility to be investigated,

• or by any person upon a sworn written
complaint to the commission, setting
forth anj prima facie cause of
complaint.

Similarly, in HRS § 269-6, the commission is broadly vested with

“general supervision . . . over all public utilities[.]”4

Finally, as discussed above, the commission is

expressly authorized to “adopt or establish” standards for

solar water heater systems under Section 3 of Act 204.

B.

Named Parties

Since all regulated electric utilities in Hawaii will

be impacted by the outcome of this investigation, the commission

will name HAWAIIAN ELECTRIC COMPANY, INC. (“HECO”), HAWAII

ELECTRIC LIGHT COMPANY, INC. (“HELCO”), MAUI ELECTRIC COMPANY,

3HRS §~2 69-7 (a) and (C) (emphases added).

4See ai?Q HAR § 6-61-71 (setting forth the commission’s
investigatory authority).
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LIMITED (“MECO”) , ~ and KAUAI ISLAND UTILITY COOPERATIVE

(“KIUC”) as parties to this docket. The DEPARTMENTOF COMMERCE

AND CONSUMER AFFAIRS, DIVISION OF CONSUMER ADVOCACY

(“Consumer Advocate”), who is statutorily mandated to represent,

protect, and advance the interests of all consumers of

utility service and is an ex officio party to any proceeding

before the commission, is also designated as a party to

this docket.6

In addition, the commission will provide a copy of

this order to the counties and representatives of the solar water

heating and building industries, as the commission anticipates

that some of these entities may want to intervene or participate

in the instant proceeding. If these entities are interested in

participating in this proceeding, they may file a motion to

intervene or to participate without intervention in accordance

with the requirements of EAR Chapter 6-61, Subchapter 4.

C.

Preliminary Issues

Upon preliminary review of existing standards for

solar water heater systems, the commission has identified

two distinct standards to utilize as possible models to fulfill

the commission’s mandate under Section 3 of Act 204.

The Solar Rating and Certification Corporation (“SRCC”), which

5HECO, HELCO, and MECO hereafter collectively referred to
as the “HECO Companies.”

6~ HRS § 269—51 and EAR § 6-61—62.
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was first incorporated in 1980, appears to have established

nationally recognized standards for solar water heating systems,

SRCC Document OG-300 “Operating Guidelines and Minimum

Standards for Certifying Solar Water Heating Systems”, the

June 2008 version of which is attached to this Order as

PUC Exhibit I (“OG-300”). SRCC’s OG-300 and its standards

regarding solar collectors, OG-100, are purported to be utilized

in numerous states including, but not limited to, Arizona,

Georgia, California, Oregon, Nevada, and Wisconsin.

Additionally, SRCC’s OG-100 standard is currently utilized by

the HECOCompanies and KIUC.

Nevertheless, in Hawaii, the prevailing standard

appears to be HECO’s “Residential Solar Water Heating System

Standards and Specifications”, a copy of which and its

accompanying addendums, tables, and diagrams is attached to this

Order as PUC Exhibit II (collectively, the “RSWHS Standards”) .~

The commission understands that the HECO Companies and KIUC have

had incentive programs to encourage use of solar water heaters

for approximately 10 years, and that those who install such

devices under the RSWHS Standards and requirements would be

eligible for a rebate based upon each respective program.

Recognizing the above, the commission sets forth the

following preliminary issues for consideration in this docket:

1. Between OG-300 and the RSWHS Standards,
which is the more appropriate and

7During a September 16, 2008 phone conversation, a
representative of KIUC indicated to commission staff that KIUC
basically adopted the RSWHS Standards approximately 10 years ago
and incorporated its various updates throughout the years.
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reasonable standard for the commission
to adopt or utilize as the basis to
establish standards for solar water
heater systems to comply with the
requirements of Section 3, Act 204, and
why?

(a) If the response to issue no. 1 is
OG-300, how should it be modified
to address Hawaii specific
requirements, if at all?

(b) If the response to issue no. 1 is
the RSWHS Standards, how should it
be modified, if at all’? Are the
RSWHSStandards too stringent?

2. Regardless of the above, what are
the standards the commission should

• adopt or establish to comply with
the requirements of Section 3, Act 204,
and why?

3. Once adopted or established, what is
the most reasonable and feasible method
of updating the standards for solar
water heating systems in Hawaii’?

These are preliminary issues for consideration. During

the development of ~the procedural order for this proceeding,

the parties (and intervenors and participants, if any) shall have

the opportunity to restructure these preliminary issues, or

suggest other issues for resolution in this proceeding for

the commission’s review and consideration.
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D.

- Procedural Matters

Any interested individual, entity, agency, or community

or business organization may file •a motion to intervene or

participate without intervention in this docket in compliance

with the commission’s rules set forth in EAR Chapter 6—61,

Subchapter 4.

The parties (and intervenors and participants, if any)

shall develop a stipulated protective order if necessary, and

a stipulated procedural order to govern the matters of

this investigation for the commission’s review and approval.

If the parties (and intervenors and participants, if any) are not

able to stipulate, each of them shall file proposed orders for

the commission’s consideration. • Such orders should be filed

within 20 days after passage of the intervention deadline;

however, if any motions to intervene or participate without

intervention are filed in this proceeding, the proposed or

stipulated orders should be filed within 30 days after

the commission issues its order(s) addressing the filed motions.8

Furthermore, the parties (and intervenors and

participants, if any) should be mindful of the current statutory

deadline that the commission, “adopt or establish” the standards

for solar water heater systems no later than July 1, 2009,

when proposing a procedural order (stipulated or otherwise).

Thus, the commission finds it appropriate and reasonable to

8The commission will not approve a stipulated procedural
order that allows the parties to modify the procedural order by
agreement of the parties without commission approval.
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require any procedural order filed in this proceeding for the

commission’s review and approval to have the substantive record

fully completed by May 1, 2009.

The commission expects all parties (and intervenors and

participants1 if any) to this proceeding to participate fully in

the development of the necessary procedures and issues for the

orderly conduct of this investigatory proceeding, consistent with

all applicable State laws and commission rules and regulations.

III.

Orders

THE COMMISSIONORDERS:

1. An investigative proceeding is initiated to

examine the issues and requirements of adopting or establishing

standards f or solar water heater systems as mandated by

Section 3 of Act 204.

2. The commission, sua sponte, designates HECO,

HELCO, MECO, KIUC, and the Consumer Advocate as parties to this

investigative proceeding.

3. Any individual, entity, organization, or agency

desiring to intervene as a party or to participate without

intervention in this proceeding shall file a motion to intervene

or participate without intervention not later than 20 days from

the date of this Order. Motions to intervene or participate
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without intervention must comply with all applicable rules

of EAR Chapter 6-61, Rules of Practice and Procedure Before

the Public Utilities Commission.

4. The parties (and intervenors and participants,

if any) shall develop a stipulated • protective order, if

necessary, and a stipulated procedural order to govern the

matters of this investigation for the commission’s review and

• approval. If the parties (and intervenors and participants,

if any) are not able to stipulate, each of them shall file

proposed orders for the commission’s consideration. Such orders

shall be filed within 20 days after passage of the intervention

deadline; however, if any motions to intervene or participate

without intervention are filed in this proceeding, the proposed

or stipulated orders shall be filed within 30 days after

the commission issues its order(s) addressing the filed motions.

Additionally, any propo~ed or stipulated procedural order

shall adhere to the timeframe established in Section II.D of

this Order.
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DONE at Honolulu, Hawaii SEP 262008

APPROVED AS TO FORM:

2008-02491aa

PUBLIC UTILITIES COMMISSION
OF THE STATE OF HAWAII

By
Carlito P. Caliboso, Chairman

)le, Commissioner

Leslie H. Kondo, Commissioner
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www.solar-ratiflg.org

SRCC DOCUMENT
OG-300

OPERATING GUIDELINES AND
MINIMUM STANDARDS

FOR CERTIFYING
SOLAR WATER HEATING SYSTEMS

June2008

Solar Rating and Certification Corporation
do FSEC, 1679 Clearlake Road
Cocoa, Florida 32922-5703
(321) 638-1537 Fax (321) 638-1010



1.0 PURPOSE
The purpose of this optional solarwaterheatingsystemcertification and ratingprogramis to ensure
productsafety, reliability andperformanceby giving suppliersthe opportunity to submit their SWH
systemdesignsto anopen-endedreview in whichstandardpracticesandfield experiencescanbebrought
to suppliers’attentionin orderthattheymayproducethebestpossibleproducts.

This documentcontainsthe methodologyandrequirementsfor certifying solarwaterheatingsystems
basedon review of a solar water heating (SWH) system’s design and analytical evaluationof its
components.This documentalso containsthemethodologyfor ratingtheperformanceof SWH systems
basedon performanceprojectionsand testdataof SRCCcertifiedandratedsolar collectorsusedin the
systems.

Page1 of39
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2.0 SCOPE
This documentappliesto packageddomesticsolar water heating systemsfor residentialand small
commercialbuildings including conventionalactive systems,integral-collector-storagesystems(ICS)
andthermosyphonsystems. For activesystems,thesolarcollectorsshall havebeentestedaccordingto
SRCCStandard100, “TestMethodsandMinimum Standardsfor CertifyingSolarCollectors”andrated
accordingto SRCCDocumentRM-l, “Methodologyfor DeterminingtheThermalPerformanceRatings
ofSolarCollectors.” Forpassive(ICS, selfpumping,andthermosyphonsystems),thesolarsystemshall
havebeentestedaccordingto SRCCTM-i, “SDHW Systemand ComponentTest Protocols”, or a
similar testprocedureapprovedby SRCCasspecifiedin 6.1.2.1 ofthis document.
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3.0 REQUIREMENTS

Certificationandthermalperformanceratingsshall only be awardedto thosesolarsystemsupplierswho
explicitly follow theprocessestablishedin thisdocument.All componentsshallbe installedin accordance
with themanufacturer’sinstructionsunlessanalternatemethodofinstallationis approvedby SRCC.

Installedcertified solarenergysystemsshallcomplywith all codesin forceattheinstallationsite.

In order to be awardedcertification, the design and analytical evaluationof componentswhich
comprisetheSWH system,i.e., collectors,controls,sensors,fluids, heatexchangers,pumps,plumbing,
pipingandtanks,shallmeetor exceedtheminimumstandardsestablishedin this document.

Page3of39
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4.0 DEFINITIONS AND REFERENCES

4.1 Definitions

Accreditation- Formalevaluationandnotificationby theSRCCthat a laboratoryis qualifiedto perform
the specific testslisted in the accreditationfor the purposeof providing test data to support
requestsfor solarequipmentcertification.

AccreditedLaboratory- A laboratorypossessingtheSRCCaccreditation.

Acidic/CausticFluids - A fluid is consideredto be acidic if its pH is lessthan6.7 andcausticif its pH is
greaterthan7.3.

Approved- Deemedacceptablein writingby authorizedrepresentative(s)oftheSRCC.

Apnroved (component) - Evaluatedon the basisof suppliers’ data and application information and
consideredby SRCCto be suitablefor usein solarenergysystems.Testsarerequiredfor some
componentsandlimitationson suitableusesmaybe stated.

Auxiliary Heating Equipment- Equipmentutilizing energyotherthan solar to supplementthe output

providedby thesolarenergysystem.

Backflow - Thereversalofthenormaldirectionoffluid flow.

Closed Loop - Refers to systemsin which the fluid in the solar loop circulatesbetweenthe solar
collector(s)andaheatexchangerandis not drainedfrom thesystem,noris it suppliedto theload,
duringnormaloperation.

Controller- Any devicewhich regulatestheoperationofthesolarwaterheatingsystem.

DesignLife - Theintendedusefuloperationlife ofthesystemasdefmedby theSupplier.

DoubleWall HeatExchanger- A heatexchangerdesignin which a singlefailure ofany fluid barrierwill
not causea crossconnectionorpermit backsiphonageof heattransferfluid into thepotablewater
system.Any barrierwhich fails shall allow thedischargeof exchangerfluid and/orpotablewater
to theatmosphereata locationvisible to theoperatororowner.

Drain-Back- Refers to systemsin which the fluid in the solarloop is drainedfrom the collectorinto a
holdingtankunderprescribedcircumstances.

Drain-Down- Refersto systemsin which thefluid in thesolarcollectoris drainedfrom thesystemunder
prescribedcircumstances.

DrainageSlope - The designeddownwardslope of installedpiping or other componentstoward drain
points.

Equivalent- Thosealternativeswhich havebeenofficially approvedby theSRCC.
Page 4 of 39
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IndoorTank- A tankwhich isnotdirectlyexposedto weatherconditions.

In-ServiceConditiQi~- The conditionsto whichaSWH system and its componentswill beexposed.

Licensee- A personor businesswhichprovidesaproductor serviceunderlegal agreementwith another
personorbusiness.

Manual - The total documentationpackageto be providedby the supplierto the purchaserwhich
describesthe general operationand maintenanceproceduresof the system. The manual will
include a parts list, a systemdiagram,a descriptionof major components,and other features
requiredby thisdocument.

- Action indicatedis allowed.

No-Flow Conditinii - The condition obtainedwhen the heattransferfluid is not flowing through the
collectorarrayduetoautomaticshutdownormalfunction.

NonpotableWater - Water containing impurities in amountssufficient to causediseaseor harmful
physiologicaleffectswhentakeninternallybyhumansordomesticatedanimals.

Non-Toxic Fluids - Additives to the heat transfermedium which are listed on the Codeof Federal
Regulations,Title 21, Food and Drugs; Chapter1, Food and Drug Administration; Part 182,
SubstancesGenerally Recognizedas Safe; Part 184, Direct Food SubstancesAffirmed as
GenerallyRecognizedAs Safe.

Owner- Theperson,groupororganizationwhocontractsto leaseorbuy thesolarenergysystem.

Packaged- A standardsystemwhich is sold completewith collectors,tanks,pumps, controls, gauges,

valves,etc.,for thepurposeofprovidingsolarwaterheating.
Potable Water - Water free from impurities in amounts sufficient to cause diseaseor harmful

physiologicaleffectswhentakeninternallyby humansordomesticatedanimals.

Revoke- Certificationwithdrawn.

Seller - The solar equipmentsupplierordealerwhorequestsapprovalofcomponentsorasystem.

- The criterionis requiredto complywith thestandard.

Should- Recommended,butnot required.

Significant Deterioration - Deterioration that results either in the creation of a hazard or a debilitating
decrease in performance as determined by the SRCC.

Solar Loop - The portion of the solar system which transportsthe heated gas or fluid to storage and back
to thecollector.

PageS of 39
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SRCC - TheSolar Ratingand Certification Corporation,Inc., theorganizationwhich is responsiblefor

conductingtheprogram,describedherein,for certifyingSWH systems.

Subsystem- A separable,functionalassemblyof components.

SupplementalHeatingEquipment- Equipmentutilizing energyotherthansolar to supplementtheoutput
providedby thesolarenergysystem.

Supplier - An entity which assumes responsibility for the solar waterheating systemapprovedby the
SRCC,accordingto theproceduresdescribedherein.

Suspend- Certification temporarilyplacedin inactive statuspendingfurther actionas specifiedby the
SRCC.

SWH - Solarwaterheating.

System (Also referredto asSolarWaterHeatingSystem,orSWH SystemorSolarWaterHeater)- A unit
orpackageof componentsdesignedto providesolarheatedwaterto residential-typeloads.

ToxicFluids - Fluidswhicharepoisonousor irritating in natureorcomposition.

Water Hammer- The hammeringnoisesand severeshockthat occursin pressurizedwater supply
systems when flow is halted abruptly.

4.2 References

The following documentsarereferencedin OG-300.

ANSI Z21.10.1-2004/CSA 4.1-2004 Gas Water Heaters Volume 1, Storage Water Heaters With Input Ratings of

75,000 Btu Per Hour or Less

ANSI Z2i . lO.3-2004/CSA4.3-2004GasWaterHeaters- VolumeIII, StorageWaterHeatersWith

InputRatingsAbove75,000Btu per Hour, CirculatingandInstantaneous.

SRCCStandard100, “TestMethodsandMinimum Standardsfor CertifyingSolarCollectors”

SRCCDocumentOG-100,“OperatingGuidelinesfor Certifying SolarCollectors”

SRCCDocumentTM-i, “SDHW SystemandComponentTestProtocols”

SRCC DocumentRM-i, “Methodology for Determiningthe Thermal PerformanceRatings of Solar
Collectors”
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SRCCDocumentCS-i, “Operating GuidelinesGoverningComponentSubstitutionin the SRCCSolar
CollectorandSolarWaterHeatingSystemCertificationandRatingPrograms”

SRCCDocumentP1-i, “OperatingGuidelinesGoverningProductInspectionsat Suppliers’Facilities in

theSRCCSolarCollectorandSolarWaterHeatingSystemCertificationandRatingPrograms”

HUD Minimum PropertyStandard4930.2

ASME Boiler andPressureVesselCode,Division 1, SectionVIII, “Rules for Constructionof Pressure
Vessels”

ASME Boiler andPressureVesselCode,SectionX, “Fiber-ReinforcedPlasticPressureVesseis”

Codeof FederalRegulations,Title 21, FoodandDrugs, Chapter1, FoodandDrug Administration,Part
182, “SubstancesGenerallyRecognizedasSafe;”Part 184, “Direct FoodSubstancesAffirmed as
GenerallyRecognizedasSafe”

AmericanWaterWorksAssociation,CrossConnectionControlManual

NationalSanitationFoundation

FederalHazardousSubstancesAct, Title 15

NationalFireProtectionAssociation(NFPA)No. 30, “FlammableandCombustibleLiquid Code”

National Fire Protection Association (NFPA) No. 321, “Basic Classification of Flammable and

CombustibleLiquids”
NationalRoofmgContractorsAssociation.-

U.S. DepartmentofEnergytestfor waterheaters(FederalRegistervolume55 number20i page42161 —

42i77, October 17, 1990)

GAMAConsumers’DirectoryofCertifiedEfficiency Ratingsfor ResidentialHeatingandWaterHeating

Equipment, April 1994 (page 134)

NationalElectricalCode

TRNSYS: A TransientSystemSimulationProgram,SolarEnergyLaboratory,UniversityofWisconsin—

Madison,Madison,WI, July 1994
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5.0 CERTIFICATION GUIDELINES

5.1 Initiating the Process

The suppliershall initiate the systemcertification processby submittinga completeapplicationfor
systemcertificationusingthe formsprovidedby theSRCC.

5.2 Confidentiality

Any supplierwho submitsinformationto theSRCCmaydesignateinformationto bekeptconfidentialby
making sucha requestin a plain and legible manneron theapplication. Certifiedperformanceratings
calculatedin accordancewith this document,however,maynot bedesignatedconfidential,i.e.,all ratings
certifiedby SRCCshallbepublished.

5.3 SystemIdentification

A. Supplier’smodel nameornumberfor thesystem.
B. Collector name and model number, SRCCcollector certification number, number of

collectorsusedin the system,and collectoror systemperformancerating, cumulative
for all collectorsin thesystem.

C. Storagetank(s)nameandmodelnumber,andvolumetriccapacity.
D. Method ofheattransferto tank: direct or throughaheatexchangerandmodel andtype

ofheatexchangerwhereapplicable.
E. Pump(s)nameandmodel numberandratingwhereapplicable.

F. Controller nameand model number, and operational typewhere applicable.
G. Systemdiagramshowingcomponentsandtheirinterconnection.

5.4 SystemClassification

A suppliermay submit certification application(s)for basic,equivalent,or similar system(s)as given
below.

5.4.1 BasicSystem

A systemwith a particulardesignincluding the plumbing arrangementand control schemeis a basic
system.
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5.4.2 EquivalentSystem

A systemwhich hasone or more componentswhich differ from thoseof the basicsystembut which
producesessentiallythe sameperformancerating is an equivalentsystem. Equivalentsystemsmay
include componentoptions within the limitations in this section. However, the combination of
componentswhich resultsin the lowestratingwill be usedfor determiningthe system’sSolarEnergy
Factor.

A. Collectors: Shall be in the samecollector classas identified in the SRCC

OG-lOOCollectorProgram.
B. StorageTanks: Shallbeofsimilardesignandwithin ±5%ofthesamevolumetric

capacity.
C. CirculatingPumps: Shall be of the same design principle, performance and

durability.
D. Controllers: Shall be of the same operational type, performance and

durability.

5.4.3 Similar System

A systemwhich hasoneormorecomponentswhich differ from thosein a basicsystemonly in size is
a similar system. Theremay be equivalentsimilar systemsbasedon the samebasicsystem,but the
combinationof componentswhich results in the lowest rating will be used for determiningthe
system’sSolarEnergyFactor.

5.5 Component Substitution

Substitution of componentswhich were not approvedasa part of eitherthe originally certified basic
systemor its equivalentsystemsshallbe submittedto SRCCto determineif thenewsystemis eligible for
certification as an equivalent system.

Certificationmaybereissuedsubjectto reviewby theSRCCfollowing theprocedurescontainedin SRCC
DocumentCS-i, “OperatingGuidelinesGoverningComponentSubstitutionin the SRCCSolarCollector
andSolarWaterHeatingSystemCertificationandRatingPrograms”. Theanalysisshalldetailanyandall
changesandtheir effect on durability, safety and performanceand shall clearly indicatethat the new
system is equal to or better in all respects than thesystemoriginally certified.

5.6 SystemsSupplied by Licensees

A SWH systemcertifiedby SRCCthat also is fabricated/assembledandsoldby anothersupplierwho is a
licenseeofthe first (wherefabrication/assemblyentailsactivitieswhich includepackagingofthesystem),
maybe certifiedby SRCCupon (1) authorizationfrom theoriginal applicantto issuecertificationto the
Licensee/Private Labeler, (2) execution by the Licensee/Private Labeler of a SolarWaterHeatingSystem
Certification Program Agreementand Solar Water Heating System Certification and License, (3)
submittalby the Licensee/PrivateLabelerofacompletesystem certificationapplication,and(4) payment
ofrequisitefees.

Page 9 of39
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PrivateLabelersshallmeetthesameconditionsandprogramrequirementsfor certificationasarerequired
ofotherSRCCsolarwaterheatingsystemcertificationprogramparticipants.

5.7 ApplicationRequirements

A completelisting and descriptionof all componentsusedin the system shall be included with the
applicationon forms suppliedby SRCC. Testreports,suppliers’ specificationsheets,andsupplemental
drawingsand/orspecificationsshallbe providedwhich accuratelydetail theirconstructionand function
andwhich documentthesystemscompliancewith theseminimumstandards.Compliance with industrial
standardsand/or listingby approvedagenciesshallbedocumented.

Thefollowing minimuminformationshallbe supplied,where applicable,on themajorcomponentsofthe
basic system andshallbe partof the system certification file:

A. SolarCollector

1. Manufacturer’snameandaddress.
2. Modelnumber.
3. SRCC Solar Collector Certification LicenseNumberand a copyofthe SRCC

Solar Collector Certification Award. (For active systems, the collector
componentof thesystemshall be SRCCtested,rated,andcertified in orderfor
thesystemto be eligible for certificationunderthisdocument.)

4. Certification of compliancewith standardsconcerningultraviolet stability for
glazing,sealants,gaskets,andothermaterialsexposedto ultravioletradiation.

B. Controller

1. Manufacturer’snameandaddress.
2. Modelnumber.
3. Descriptivebrochureincludingspecificationsandapplicationinformation.
4. Reportson safetyor othercertificationtests,if available.
5. Operating temperature differences and tolerances, and environmental

temperaturelimitations.
6. Statementby the manufactureror by an independentlaboratorythat the unit

meetsall applicableprovisionsoftheNationalElectricalCode.
7. Recognizedthird party listing agencyapprovalfile number(whereapplicable).

C. StorageTanks

1. Manufacturer’snameandaddress.
2. Model number.
3. Descriptivebrochureincluding specificationsandapplicationinformation.
4. Dimensionsandconstructionofintegralheatexchangerif oneis used.
5. Recognizedthirdparty listing agency approved file number (where applicable).
6. R-Valueratingoftankinsulation
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D. Puini~

1. Manufacturer’snameandaddress.
2. Model number.
3. Descriptivebrochureincludingspecificationsandapplicationnumber.
4. Materialsofpumpbody andimpellerin contactwith thepumpedfluid.
5. Recognizedthird party listing agencyapprovedfile numberanddescriptionof

overloadprotection, suchas by overcurrentor overtemperaturedevice or by
impedanceofwindings accordingto theNationalElectricalCode.

6. Maintenancerequirements.
7. Limitations on fluids used.

E. HeatExchanger

1. Manufacturer’snameandaddress.
2. Model number.
3. Descriptivebrochureincludingspecificationsandapplicationsinformation.
4. Materialsin contactwith heattransferfluids on both sidesof theheatexchanger.
5. HeatExchangereffectivenessfrom independenttestlaboratorywhenavailable.

F. OtherComponents

1. Manufacturer’snameandaddress.
2. Modelnumber.
3. Descriptivebrochure.
4. Appropriateapprovalsfromrecognizedthird partylisting agencies.
5. Performanceinformation.

Separateapplicationformsshall be submittedfor separatewaterheatingsystemdesigns.

5.8 Reviewof Application

The SRCC shall review the application submitted and give written notice to the supplier of
certificationor denialofcertification.

SRCC shall review the components,assembliesandmaterialsin thesystemfor compatibility.

Major systemcomponents,the contentsof the supplier’s manualdelivered with the system, and the
supplier’s instructionsfor systeminstallationshall be approvedby SRCC. Certificationshallbe awarded
basedupon the determinationby SRCC that the system successfullymeets the minimum design,
reliability anddurability, safety,operationand servicing, installation,andmanualcriteriacontainedherein.

If the SRCCdeterminesthat the applicantdoesnot satisfyall the criteriafor certification,the SRCC
shall give theapplicantwrittennotice containinga statementof reasonsfor the denial. An applicant
denied certification may file within thirty (30) days a written request for review with the SRCC. The
SRCCshall appointa reviewboardwhich will considertheevidenceon file. The SRCCshall, based
uponthe recommendationof the review board, affirm, modify or reverse the initial decision and shall
inform the applicantofthereviewboard’srecommendations.
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5.9 Labeling

The supplier of a certified solar systemshall identify that systemas certified by means of a label.
Certification label specificationsshall be provided by the SRCC upon approval of the application for
certification. An approvedcertification label shall be permanentlyand conspicuouslyaffixed to all
productionunits ofthecertifiedsolarsystemwithin sixty (60) daysfrom receiptof noticeofcertification.
In addition, the suppliershall be requiredto include a Certification Award asprovidedby SRCCwith
everycertifiedsolarsystemshipped,sold, orofferedforsaleand/oron display.

The SRCC registeredcertification trademarkmay be usedin advertising, in catalogsand sales
promotionmaterialby the supplierof acertifiedsystemprovidedclearreferenceis madeasto which
system(s) certification applies.

5.10 Periodic Verification ofSRCCCertification

EachSWH systemmodel which has beengranted SRCC certification and an SRCC thermal performance
ratingshallberecertifiedeveryfive (5)years, for as long asthat systemismanufactured.

5.10.1 Verification of Supplier Compliance with Certification

EachSWH systemwhich hasbeengrantedSRCCcertificationandan SRCC thermal perfonnancerating
shall be subjectto periodicverification andreviewin accordancewith SRCCDocumentP1-i, “Operating
GuidelinesGoverningProductInspectionsat Suppliers’Facilitiesin theSRCCSolarCollectorand Solar
WaterHeatingSystemCertificationandRatingPrograms.”

5.10.2 Field Verification

Systeminstallationswill be inspectedin accordancewith proceduresestablishedby SRCC. Systems
foundto be installedin non-compliancewith the requirementsof this documentareliableto havetheir
certificationrevokedby SRCC.

5.11 Suspending,Revoking, or Terminating Certification and/or Program Agreement

5.11.1 Supplier Initiated

The supplier of a certified SWH system may voluntarily terminate certification by giving written
notificationto theSRCC.

5.11.2 SRCC Initiated .

The SRCCmay revoke or suspendcertification of a SWH systemor may terminatethe Program
Agreementin theeventof:

1. Misrepresentationofmaterialfactin anapplicationfor certification.
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2. Misrepresentationthat acertificationof aparticularmodel appliesto othermodels which
havenot beenofficially certified. This includesthe useof componentsotherthan those
listedwith theoriginal certificationapplication.

3. ComponentchangesnotapprovedbytheSRCC.
4. Claimingcontinuedcertificationfora solarwaterheatingsystem which, aftercertification,

hasbeenchangedormodifiedwithout thewrittenapprovaloftheSRCC.
5. Failureto complywith aconditionofcertificationor labeling.
6. Failureto meettherectificationcriteriaasstatedin Section5.10.
7. Failureto comply with theconditionsandtermsofthe SystemProgramAgreementand/or

SystemCertificationandLicense.
8. Failureto payfeesasestablishedby theSRCCBoardofDirectors.

The SRCC shall determineif suspensionor revocationof a previously grantedcertification or the
terminationof aparticipant’sProgramAgreementis warranted.If so, theSRCCshallgivetheprogram
participantconfidentialwritten notice containinga statementof reasonsfor the proposedaction and
those steps, if any, available to the program participant to avoid the proposedaction. ‘Where
applicable,specific instructionsof stepswhich shall be takento correct the cause(s)for revokingor
suspendingcertificationshallalsobe containedin thenotice.

Theprogramparticipantmaycontestthereason(s)fortheproposedrevocation,suspensionortermination
by filing with the SRCCa written requestfor review within thirty (30) daysof receiptof the written
notice. In theeventof arequestfor review, theSRCCBoardofDirectorsshall conductan independent
review of the evidenceon file and the reasonsfor contention. The SRCC shall, basedupon the
recommendationof thereviewreport,affirm, modify,or reversetheproposedrevocation,suspensionor
terminationand shall so inform the programparticipantof the review board’srecommendations.If a
written requestfor reviewis not receivedby SRCCwithin thirty (30) daysoftheprogramparticipant’s
receiptofthewrittennotice,theproposedactionoftheSRCCshallbecomefinal andconclusive.

In theeventofrevocation,suspensionor terminationin accordancewith theprecedingparagraph,notice
to sucheffect shall be madepursuantto Paragraph5 of the Solar WaterHeatingSystemCertification
ProgramAgreement. In theeventof revocation,suspension,or termination,the right to the useof the
Official SealandSRCCratingsby theprogramparticipantshall,consistentwith theaction to be taken,
ceaseandbe concludedimmediately. If theprogramparticipantfails to discontinueuseofthe Official
Sealandall referencesto SRCCcertificationand/orratings,SRCCshallhavethe right to an immediate
temporaryand/orpermanentinjunctionrestrainingthesystemsupplierfrom anyandall furtheruseof, or
referenceto, theOfficial Seal,certificationand/orratings.
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6.0 CERTIFICATION CRITERIA

6.1 DesignCriteria

6.1.1 Overall SystemDesignCriteria

6.1.1.1 Operating Limits

Meansshall be provided to protect the SWH systemwithin the design limits of temperatureand
pressure.

6.1.1.2 Solar Loop Isolation

Isolation/bypassvalvesmustbe installedto allow thesystemownerto bypassthesolarstoragetankin
the caseof a two-tank system,or to shut off the cold water supply to the solar tank in a one-tank
system.All isolationvalvesshall be labeledwith theirnormaloperatingpositionindicated.

6.1.13 Thermal Expansion

The systemdesign, componentsand subassembliesshall include adequateprovisionsfor the thennal
contractionandexpansionofheattransferfluids, thermalstoragefluids andsystemcomponentsthat will
occuroverthedesigntemperaturerange.

6.1.1.4 Auxiliary WaterHeatingEquipment

A backupsystemshall be providedsuchthat the combinedsystemwill provide the samedegreeof
reliability andperformanceasa conventionalsystem.

Auxiliary (nonsolar)water heatingequipmentshall be compatiblewith the solar systemheatoutput,
temperatures,flow ratesandfluid types. Auxiliary equipmentshall be listedandlabeledby a recognized
thirdpartylisting agency.

6.1.1.5 Back ThermosyphonPrevention

Means shall be provided to prevent undesired escapeof thermal energy from storage through
thermosyphoningaction.

6.1.1.6 Fluid SystemSizing

Pumps,piping, fans,ductsandothercomponentsshallbe sizedto carrytheheattransferfluid atdesign
flow rateswithout significantoperationalimpairment,erosionor corrosion. Considerationshouldbe
givento minimizing pressuredropsandvibrations. TheSRCCratingwill bedeterminedfor 4.9meter
(16 ft.) headand7.6meter(25 ft.) pipe runsto andfrom thecollectorarray.
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6.1.1.7 Blank

6.1.1.8 Vacuum-InducedPressureProtection

All componentsof thesolarenergysystemshallbeprotectedagainstthemaximumvacuumwhich could
occurwithin thesystem.

6.1.1.9 Thermal ShockProtection

The systemshallbeableto withstandanythermalshockcausedby anelectricpowerfailure.

6.1.1.10 DifferentMetallicMaterials

All metalsusedin the storagesystemwhich comeinto contactwith theheattransferfluid shall be in
accordancewith Tables S-515-2.3.2or S-515-2.3.3 of HUD Minimum Property Standard 4930.2.
Documentationshall beprovidedto demonstratethatmaterialusagesnot coveredin thesetablesmeetthe
intentof S-S15-1.4andS-S15-7.4

6.1.1.11 Airborne Pollutants

Solarcomponentsandmaterialsthatare exposedto airbornepollutantssuchasozone,salt spray, SO2 or
NO~shall not be adverselyaffectedby thesefactorsto theextentthat their functionwill be significantly
impairedduringtheirdesignlife.

6.1.1.12 Effects Of DecompositionProducts

Chemicaldecompositionproductsthat are expelledfrom solarcomponentsunder in-serviceconditions
shall not causethe degradationof solar componentsor building elementsto the extentthat would
significantlyimpair theirability toperformtheirintendedfunctionovertheirdesignlife.

6.1.2 Collector DesignCriteria

6.1.2.1 Collectors

The collectorcomponent(s)shall be testedin accordancewith either SRCC Standard100, “Test
MethodsandMinimum Standardsfor Certifying SolarCollectors,”SRCCTM-i, “SDHW Systemand
ComponentTestProtocols,”ora similar test procedureapprovedby SRCCprovidedthat the alternate
testprocedureincludesthe durability tests specifiedin Section IV of SRCC Standard100 and the
collector componentof the systemmeetsthe collectorstandardsspecifiedin Section VT of SRCC
Standard100.

6.1.2.2 Protection From Ultraviolet Radiation

Ultraviolet radiationshallnot significantly altertheperformanceof any componentor subcomponentof
thesystem.
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6.1.2.3 Blank

6.1.2.4 Collector Flow Rate/Distribution

In multiple collector arrays, the instantaneous flow ratevariationsbetweencollectorsshall not exceed
10%ofthearrayaverageflow.

Whenan arrayofcollectorsis connectedby manifoldsto form aparallel flow configuration,provision
shall be incorporatedin themanifold and/orcollectorsto maintaintheproperdesignflow rateof the
heattransferfluid througheachcollector.

6.1.2.5 Blank

6.1.2.6 Blank

6.1.2.7 Collector Circulation Control

The collector subsystemcontrol shall be designedto be compatiblewith control requirementsof the
system.

6.1.3 Tank and Heat ExchangerDesignCriteria

6.1.3.1 Tank DesignRequirements

Both pressurizedand non-pressurizedtanks shall meet the requirementsset by a nationally accepted
standardsettingorganization.

Non-pressurizedtanksshall beventedto atmosphericpressure.

Non-Fiberglasshot water storagetanks shall comply with ASME Boiler and PressureVessel Code,
Division 1, SectionVIII, “Rules for Constructionof PressureVessels”unlessthey fall into one of the
classesofvesselsexemptedin PartU-i (c).

Fiber-reinforcedplastic pressurevesselsshall comply with ASME Boiler and PressureVessel Code,
SectionX, “Fiber-ReinforcedPlasticPressureVessels”unlessthey fall into one of theclassesof vessels
exemptedin Part RG-121.

Gaswaterheatersshallcomply with ANSI Z21.10.1-2004/CSA4.1-2004‘GasWaterHeatersVolume
1, StorageWater HeatersWith Input Ratingsof 75,000Btu PerHour or Less’ or ANSI Z21.10.3-
2004/CSA4.3-2004‘Gas Water Heaters- Volume III, StorageWaterHeatersWith Input Ratings
Above75,000Btu perHour, CirculatingandInstantaneous’.
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6.13.2 Tank Insulation

Exceptwhererequiredby systemdesignorconstrainedby safetyconsiderationstankinsulationshall have
aminimum ofR-2.1 0K~m2/W(R-l2 °F-&-hr/Btu).An exteriorinsulationblanketmaybeusedto satisfy
this requirement.

6.1.33 Waterproofing

Undergroundandabovegroundunshelteredstoragetanksshallbewaterproofedto preventwaterseepage.

6.1.3.4 Expansion Tanks

Expansiontanksshallbe sizedin accordancewith ASHRAE recommendations.

6.1.3.5 Blank

6.13.6 Heat Exchanger

Whentoxic fluids areusedastheheattransfermedium,a doublewail heatexchangershallbeused. The
heatexchangerdesignshall be suchthat any failure of a barriermaterial shall allow thedischargeof
exchangerfluid and/orpotablewaterto the atmosphere.The dischargelocation shallbe visible to the
operatororownerofthesystemandbelocatedsothatno hazardsarecreatedby suchdischarge.

A singlewall heatexchangermaybe usedwhenin compliancewith both ofthefollowing:

1. Heat transfermedium is taken from a potablewater sourceor is distilled water suitablefor
domesticuse. Any additivesshallbe listed in theCodeof FederalRegulations,Title 21, Foodand
Drugs,Chapter1, FoodandDrug Administration,Part182, “SubstancesGenerallyRecognizedas
Safe,”Part184,“Direct FoodSubstancesAflinnedasGenerallyRecognizedasSafe.”

2. Operatingpressurewithin theheatexchangershall be less thanthe normalminimum operating
pressure of the potable water system.
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6.1.4 Blank

6.1.5 Pumps and Controls DesignCriteria

6.1.5.1 Blank

6.1.5.2 Control SystemOverride

The control subsystemshall include suchprovision for bypass,adjustmentor overridecontrols as are
requiredto facilitate installation, startup,operation,shutdownand maintenanceof the system. Safety
controlsshallnot haveprovision forbypassor override. All switchesandtheir functionshall be labeled
andeasilyaccessible.

6.1.53 Wiring Identification

Control circuit wiring andterminalsshall be identifiedin accordancewith Chapter2 oftheNational
ElectricalCode.

6.1.5.4 Temperature Rating

Wiring underinsulationshallbe ratedfor expectedincreasedtemperatureconditions.

6.1.5.5 ControlLinesandSensors

All wiresandconnections,sensors,pneumaticlines,hydraulic linesorothermeansfor transmittingsensor
outputsto control devices shall be sufficiently protectedfrom degradationor from introducing false
signalsasaresultof environmentalorsystemoperatingconditions.

6.1.5.6 Temperature Control

Thesystemshallbe equippedwith ameansfor automaticallylimiting the temperatureof thehot waterat
the fixtures to a selectabletemperature.The rangeof selectabilityshallbe at least10°C(18°F)andshall
includeasetpointof 50°C(122°F).

6.1.6 Plumbing and Piping DesignCriteria

6.1.6.1 Protection From ForeignSubstances

The entire heat transport system shall be protected to prevent contamination by foreign substances that
couldimpairthe flow andqualityoftheheattransferfluid beyondacceptablelimits.
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6.1.6.2 Blank

6.1.6.3 Insulation

All interconnectinghot waterpiping andthefmal 1.5 meters(5.0 feet)ofmetalliccold watersupplypipe
leadingto thesystem,or the lengthofpipingwhich is accessibleif lessthan1.5 meters,shallbeinsulated
with R-0.46°Km2/W (R-2.6°F-&-hr/Btu) orgreaterinsulation.

All exteriorpiping insulationshallbeprotectedfromultravioletradiationandmoisturedamage.

6.1.6.4 Blank

6.1.6.5 Water Shut-Off

The SWII system shall be valvedto provide for shut-off from the servicewater supply without
interruptingnormalcoldwaterserviceto the residence.

6.1.6.6 ServiceConnections

Suitableconnectionsshall be providedat readily accessiblelocationsfor filling, drainingand flushing
liquid systems.

6.1.6.7 Filters

Filters, if included, shall be designedand located so that they can be cleanedor replacedwith
minimumdisruptionto thesystemandadjacentequipment.

6.1.6.8 Blank

6.1.6.9 Blank

6.1.6.10 Coupling Hoses

Couplinghosesshallbe testedin accordancewith thecurrentversionofASTM D750,ASTM D471, and
ASTMD1149.

6.1.6.11 Piping System

The pipingsystemshallbe providedwith valveswhichcanbe closedfor thepurposeof isolatingthesolar
hot water supply system from the auxiliary hot water heater, thereby permitting operation of the auxiliary
hotwaterheaterwhenthesolarhotwatersystemis inoperativeorbeingserviced.
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6.2 Reliability and Durability Criteria

6.2.1 Stagnation

The system shall be able to withstand prolonged periods of stagnation (high solar flux, no hot water
demand)without significant systemdeteriorationand with no maintenance. This includesconditions
during loss of electricpowerto the system.

6.2.2 Solar Degradation

Componentsor materialsshallnotbe affectedby exposureto sunlightto an extentthat will significantly
deterioratetheirfunctionduringtheirdesignlife.

6.2.3 Operation Conditions

Collectors,tanks,pumps,valves,regulatingorifices,pressureregulators,heatexchangers,piping, hoses
andothercomponentsshallbe capableofoperatingwithin designpressuresanddesigntemperatureranges
and withstandingenvironmentalextremesanticipatedin actual servicewithout significantly reducing
systemdesignlife.

6.2.4 IncompatibleMaterials

Incompatiblematerialsshall be isolatedor treatedto preventdegradationto the extentthat their function
couldbesignificantly impairedunderin-serviceconditions.

6.2.5 FreezeProtection

Protectionfrom freezedamageunderthemostsevereenvironmentalconditionsthat canbe expectedin
actualuseshall be providedfor all systemcomponentscontainingheattransferliquids. The Supplierof
eachsystemshall specifythe limit (“FreezeToleranceLimit”) to the system’stoleranceof freezing
weatherconditions. Systemsinstalled in a locationwhich hasno recordof an ambientair temperature
below 5°C(41°F)maybe exemptedfrom the requirementsofthis paragraphexceptthespecificationofa
freezetolerancelimit.

For systemsthat rely on manualinterventionfor freezeprotection,theSuppliershall specifythe system’s
freezetolerancelimit basedon exposurefor 18 hoursto aconstantatmospherictemperature.SRCCwill
evaluatethesystemdesignto determinethe reasonablenessofthespecifiedlimit.

For solarsystemswherethecollectorfluid is water,a minimum oftwo freezeprotectionmechanismsshall
be providedon eachsystem. Manual intervention (draining,changingvalvepositions,etc.)is suitableas
one mechanism.At leastone freezeprotectionmechanism,in additionto manualintervention,shall be
designedto protect componentsfrom freezedamage,evenin the eventof powerfailure. The thermal
massofasystemcanbe consideredto be a limited form offreezeprotection.
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A system in which componentsand/orpiping are subjectto damageby freezingshallhavetheproper
fittings, pipeslopeandcollectordesignto allow for manualgravitydrainingandair filling oftheaffected
componentsandpiping. Pipeslopefor gravity drainingshall haveaminimum2 cmverticaldrop for each
meterofhorizontallength(1/4 inchperfoot). This alsoappliesto anyheaderpipesorabsorberplateriser
tubesinternalto thecollector.

At the time of installation,a conspicuouslyplacedlabel explaininghow the systemis protectedfrom
freezing andwhat actionsthe homeownershould takeshall be attachedto the system. For systems
which rely on manualinterventionfor freezeprotection,this label shall indicatetheminimumambient
temperatureconditions(FreezeToleranceLimit) below which owneraction is recommendedandthe
procedureto be followed.

6.2.6 Protection From Leaks

All potablewatersectionsofa solarwaterheatingsystemshallSnot leakwhentestedin accordancewith
thecodesin forceatthe installationsite. All non-potablesectionsofasolarwaterheatingsystemshallbe
testedfor leaksin accordancewith thesupplier’sinstructions.

6.2.7 Fluid Compatibility

Fluids in contactwith SWH systemmaterialsshall not corrodeor otherwiseadverselyaffect system
materialsto theextentthat theirfunctionwill besignificantly impairedduringthedesignlife.

6.2.8 Deterioration Of Fluids

Exceptwhenallowedby thesystemdesign,fluids shallnot freeze,give riseto excessiveprecipitationor
otherwise lose their homogeneity,boil or developexcessivevapor pressure,changeabsorptivity, or
changepH, viscosity or thermalpropertiesbeyonddesignrangeswhenexposedto theirmaximumand
minimum servicetemperaturesandpressuresduringtheirdesignlife.

6.2.9 Thermal StorageSystem

Materials comprisingthethermalstoragesystemshall not causecorrosivewearwhich would resultin
prematurefailure ordegradationin performancegreaterthanthatspecifiedwithin thesystem.

6.2.10 Buried Components

Solarcomponentsandmaterialsthatareintendedto beburiedin soils shall be protectedfrom degradation
under in-service conditionsto insurethat theirfunctionshall notbe impaired.

6.2.11 Deterioration Protection

Gaskets,sealants,and coupling hosesshall not be adverselyaffected by contact with fluids or the
environmentto anextentthatwill significantly impair theirability to function(See6.1.6.10).
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6.2.12 Water Hammer

Whenaliquid is usedasthetransferfluid andquick-closingvalvesareemployedin thedesign,thepiping

systemshallbe ableto controlorwithstandtheeffectsofwaterhammer.

6.2.13 SoundAnd Vibration Control

Piping andassociatedfittings shallbe designedto canytheheattransferfluid at designflow rateswithout
excessivenoiseor vibrationswhichcouldbe annoyingor inducemechanicalstresslevelshighenoughto
causedamage.

Pumpsandcompressors,or othercomponentsinvolving moving parts,shall bebalancedormountedin
such a mannerthat they do not induceexcessivenoise or vibration that could be annoyingor cause
damage.

6.3 SafetyCriteria

6.3.1 Blank

6.3.2 Protection Of Electrical Components

Overloadand overcurrentprotectionof electrically operatedcomponentsshall be consistentwith the
maximumcurrentratingof thedeviceandwith theprovisionsof Article 240, Chapter2 ofthe National
ElectricalCode.

6.3.3 Blank

6.3.4 SystemFailure Prevention

Thecontrolsubsystemshallbe sodesignedthat, in theeventofapowerfailureor afailure ofany ofthe
systemcomponents,thetemperaturesorpressuresdevelopedin the SWH system shall not damage the
system,or thebuilding, orendangerits occupants.

6.3.5 High TemperatureControl

Meansshall be providedto limit tanktemperaturesto a valuenot to exceedthetanksupplier’s specified
high temperaturelimit. Thepressure/temperaturerelief valve shall not be usedfor this purposeunder
normaloperatingconditions.

6.3.6 Protection Against Auto-Ignition Of Combustibles

Combustiblematerialsusedin solarequipmentshallnotbe exposedto elevatedtemperatureswhich could
causeignition.
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6.3.7 Fluid SafetyLabeling

Labelsshallmark all drainandfill valvesin theSWH system. Eachlabel shall identify the fluid in that
loop. The location of fluid handling instructions shall be referenced. The label shall list the heat
exchangertypeandheattransferfluid classasdefmedby theAmericanWaterWorksAssociation,Cross
ConnectionControl Manual. The label shall include a warning that fluid may be dischargedat high
temperatureand/orpressure.Thelabelshallcontainthefollowing warning:

“No other fluid shall be usedthat would changetheoriginal classificationof this system.
Unauthorizedalterationsto thissystemcould resultin ahazardoushealthcondition.”

6.3.8 Contamination Of PotableWater

Materials which comein direct contactwith potablewater shall not adverselyaffect the taste, odoror
physicalquality and appearanceof the water and shall meet the standardsof the National Sanitation
Foundation.

6.3.9 EntrappedAir

Suitable means air orgasremovalfrom all highpointsin thepiping systemandany otherlocationwhere
air is mostlikely to accumulateshallbeprovided. Themethodofremovalshallbe appropriateforthe
system typeasfollows:
- Automaticfor openloop (direct)circulatingsystemsusingpotablewaterastheheattransferfluid,
- Manualorautomaticfor closedloop (indirect) systems,
- Not requiredfor integralcollectorstorage(ICS)andopen1oopthermosiphonsystems.

6.3.10 Backflow

Meansshallbeprovidedto preventbackflowofnon-potablefluids into thepotablewatersystem.

63.11 Blank

6.3.12 Toxicity

The useof toxic fluids shall comply with the FederalHazardousSubstancesAct, Title 15, or its
equivalent,andtherequirementsofthehealthauthorityhavingjurisdiction.

6.3.13 Combustible Liquids

Thestorage,piping andhandlingofcombustibleliquids shall conformto the requirementsoftheNational
Fire ProtectionAssociation(NFPA)No. 30, “FlammableandCombustibleLiquid Code.”
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6.3.14 Liquid Flash Point

The flashpointofaheattransferfluid shall exceedby 28°C(50°F),ormore,thedesignmaximumno-flow
temperatureto be reachedby the fluid in thecollector. Theflashpointshallbedeterminedby themethods
describedin NationalFire ProtectionAssociation(NFPA)No. 321, “Basic ClassificationofFlammable
andCombustibleLiquids.” In systemsusing a gaseousheattransferfluid; a flammablegasshall not be
used.

6.3.15 Blank

6.3.16 PressureRelief

Eachportionof the systemwhereexcessivepressurescan developshallhavea pressurereliefdeviceto
ensurethat no sectioncanbe valvedoff or otherwiseisolatedfrom arelief device. Automaticpressure
relief devicesshallbesetto openatnotmorethanmaximumdesignpressure.

6.3.17 HeatedComponents

Systemsubassemblieswhich are exposedto public traffic and aremaintainedat elevatedtemperatures
shall eitherbe insulatedsufficiently to keep exposedsurfacetemperaturesbelow 60°C(140°F)during
operation,or they shall be suitably isolated. Any other exposedareasthat are maintainedat hazardous
temperaturesshallbeidentifiedwith appropriatewarnings.

6.4 Operation and Servicing Criteria

6.4.1 Operating Indicators

The SWH systemsshall include meansfor an observerto determinereadily that thesystemis operating
properlyandprovidingsolarheatedwater.

6.4.2 Blank

6.43 Tanks

Fiberglassreinforcedtanks shall be usedwithin the temperaturelimitations establishedby the tank
supplier. Tanksshallbe labeledto showthe maximumoperatingpressure.andtemperature.

6.4.4 WasteDisposal

Systemsutilizing atoxic heattransferfluid or thermalstoragefluid shall provide for thecatchmentsand
harmlessremovalofthesefluids fromventswherefluid maybe automaticallydischarged.
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6.4.5 Dirt RetentionAnd Staining

Solar systems and collectors shall be accessiblefor periodic cleaning if conditions are such that

self-cleaningby rainis notsufficientto keepthecollectorsoperatingefficiently.

6.4.6 Maintenance And Servicing

All individual componentsof the systemwhich may requireperiodic examination,adjustment,service
and/ormaintenanceshall be easilyandsafelyaccessibleby theownerandin accordancewith thecodesin
forceatthe installationsite. Individual collectorsin any arrayshall be replaceableor repairablewithout
disturbinganyothercollectorin thearray.

6.4.7 PermanentMaintenanceAccessories

Permanentmaintenanceaccessoriessuch as hosebibs and drains necessaryfor maintenanceof the
systemshallbeprovided.

6.4.8 Blank

6.5 Installation Criteria

6.5.1 Firestopping

The SWH systemcomponentsshall be assembledsuchthat firestoppingshall be possibleat time of
installation,if requiredby local codesandordinances.

6.5.2 Auxiliary System

Interconnectionoftheauxiliary systemto thesolarenergysystemshall be madein a mannerwhich will
not resultin excessivetemperatureorpressurein theauxiliarysystemorbypassingofsafetydevicesofthe
auxiliarysystem.

6.5.3 SpaceUse

Solar componentsshould not reduceor increasehumidity, temperatureor thermal radiation beyond
acceptablelevelsor interferewith requiredheadroomorair circulationspace.

6.5.4 Accessibility

The locationof thesolarcomponentsshouldnot impair accessibilityneededto maintainthebuilding or
site.
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6.5.5 Building Penetrations

Penetrationsof the building through which piping or wiring is passedshall not reduceor impair the
functionoftheenclosure.Penetrationsthroughwalls orothersurfacesshall notallow intrusionby insects
and/orvermin. Requiredroofpenetrationsshallbemadein accordancewith applicablecodesandalsoby
practicesrecommendedby theNationalRoofing ContractorsAssociation.

6.5.6 Water Damage

Collectorsandsupportshallbe installedin sucha mannerthat waterflowing off the collectorsurfacewill
notdamagethebuildingor causeprematureerosionoftheroof. Watertankslocatedin orabovetheliving
spaceshallbe installedon a drip panwith a drain line to awasteline or outsideor haveothermeansto
safelyremoveanyexcessliquid.

6.5.7 Blank

6.5.8 Structural Supports

Neitherwind loading (including uplift) nor the additional weightof filled collectorsshallexceedthe
live ordeadloadratingsofthebuilding, roof, roofanchorage,foundationor soil. Collectorsupports
shallnot imposeunduestresseson the collectors.The designloadshallbe asspecifiedby the codesin
force at the installation site and shall include an additional load due to snow accumulationfor
applicablelocations.

6.5.9 ExpansionAnd ContractionOf Supports

Structural supportsshall be selectedand installedin such a mannerthat thermal expansionof the
collectorandpipingwill notcausedamageto thecollectorstructuralframeor thebuilding.

6.5.10 PenetrationOfStructuralMembers

Whenpenetrationsarerequiredin structuralmembersto accompanypassageof solarcomponents,those
modifiedstructuralmembersshallcomplywith local building codes.

6.5.11 Protection From Thermal Deterioration

Building materialsadjacentto solarequipmentshall notbe exposedto elevatedtemperatureswhich could
acceleratetheir deterioration. Many non-metalroofmg materialswill soften in the temperaturerangeof
60 - 80°C(140-180°F)andbeginto degradeabovethistemperature.

6.5.12 Tilt And Azimuth

The collectorshallbeinstalledon a mountcapableofmaintainingtilt andazimuthto designconditions.

Page 26 of 39
June2008



6.5.13 Shading Of Collector

The locationandorientationofthecollectorshall be suchthat it is not shadedby externalobstructionsor

mutualshadowingmorethanthespecifiedperiodallowedin thedesign.

6.5.14 PipeAnd ComponentSupports

Hangersshallprovideadequatesupportandcorrectpitch ofpipes. Hangersorsupportsfor insulatedpipes
orcomponentsshallbe designedto avoidcompressingordamagingtheinsulationmaterial.

6.5.15 Pitch Or Angle Of Piping Installation

Pipingshouldbe slopedtowarddrainportswith a drainageslopeofno lessthan2 cm verticaldropfor
eachmeterofhorizontallength (1/4 inchperfoot).

6.5.16 Blank

6.5.17 Underground Piping

Undergroundpiping subjectto vehicular traffic shall be installedto withstandthe additional loading
appliedby this traffic. Thetrenchesandbackfill shallbefreeofsharpobjectsin contactwith thepipe.

6.5.18 Control SensorInstallation

Control sensorsandthemeansfor transmittingsensoroutputsto controldevicesshallbe protectedfrom
environmentalinfluence suchaswind, moisture, temperatureor other factors which may alter their
intendedsensingfunction.

6.5.19 PenetrationsThrough Fire-Rated Assemblies

Penetrationsthroughfire-ratedassembliesetc. shall not reducethebuilding’s fire resistancerequiredby
local codes,ordinancesandapplicablestandards.

6.5.20 EmergencyEgressAnd Access

The design and installation of systemsshall not impair emergencymovementof the building
occupants.

6.5.21 RainandSnowon Collector

Thelocation,orientation,andpositionofthecollectorrelativeto nearbyobjectsandsurfacesshallbesuch
that waterrun-off from thecollectorsurfaceis not impedednoris excessivebuild-up of snowon lower
portionsofthecollectorglazingpermittedto occur.
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6.6 Manual Criteria

6.6.1 Provision For Manuals

A manualormanualsshallbe providedwith eachSWH system. Themanualshall containthenameand
addressofthesystemsupplier,thesystemmodelnameor numberandshall describethe operationofthe
systemandits componentsandtheproceduresfor installation,operationandmaintenance.

Manualsshall beapprovedbytheSRCCfor contentasdescribedin Sections6.6.2 to 6.6.7. This approval
shallbeindicatedon themanualsasfollows:

“The solar energy system describedby this manual, when properly installed and
maintained,meetsthe minimum standardsestablishedby the SRCC. This certification
doesnot imply endorsementorwarrantyofthisproductby SRCC.”

6.6.2 Installation Instructions

Themanual(s)shall includean explanationofphysicalandfunctionalrequirementsof thesystemandits
componentsandthe generalproceduresfor their proper installation. The instructionsshall describethe
interconnectionrequirementof thevarious subsystemsandcomponentsandtheirinterfacerequirements
with thebuilding andthesite. The instructionsshall be availableatthe installationsiteorfrom normally
accessiblesources.

6.6.3 Operation Instructions

The manualshall clearly describethe operationof the SWH system,explainingthe function of each
subsystemandcomponent.Themanualshallincludea systemdiagramshowingthecomponentsandtheir
relationshipsin the typical installedsystem. Major componentsshallbe describedin a separatesectionor
by encloseddescriptivematerialfurnishedby thesupplierofthecomponents.

The manualshall describeproceduresfor systemstart-up,routinemaintenanceand specialconditional
operationssuchasdrain-down. The manualshall specify fill weights,pressureratingsand temperature
ratingsfor servicingand routinemaintenanceof thesystem. It shall also specifytemperature,pressure
and flow conditions expectedat various accesspoints to allow simple operationalchecks and
troubleshooting.The manualshallinclude instructionsfor valving off different sectionsofthe systemin
emergencysituationsandshall includeinstructionsfor leaving thesystemunattendedandunusedfor long
periodsoftime. Themanualshall indicatetheminimumambienttemperatureabovewhichthe systemis
designednot to be damageddue to freezing (FreezeToleranceLimit). The manual shall include the
statement:

“Freeze tolerance limits are baseduponanassumedsetofenvironmentalconditions.”

If the freezing point of the fluid in an exposedpart of the systemis abovethe freezetolerancelimit
specifiedfor thesystem,the following statementshallbe addedto theoneabove:

Page 28 of 39
June2008



“Extendedperiodsofcold weather,including ambientair temperaturesabovethespecifiedlimit,
maycausefreezingin exposedpartsof thesystem. It is theowner’sresponsibilityto protectthe
systemin accordancewith the Supplier’s instructions if the air temperatureis• anticipatedto
approachthespecifiedfreezetolerancelimit.”

6.6.4 MaintenancePlan

The manualshall include a comprehensiveplan for maintainingthe specifiedperformanceof the SWH
system.

Theplanshallincludea scheduleanddescriptionofproceduresfor ordinaryandpreventivemaintenance
including cleaningofcollectorexteriorsurfaces. Themanualshall describeminor repairsand give the
projectionsforequipmentreplacement.

6.6.5 Fluid Quality

Themanualshall identify thefluid(s) usedin the SWH systemandstatewhetheror not the fluid(s) are
toxic or hazardous. Properproceduresfor handling, safe disposal,andfirst aid shall be providedfor
hazardousfluids. A technicaldatasheetshallbeprovidedfor eachnon-waterfluid usedin thesystem.

Proceduresshall be describedfor maintainingthe heat transferfluid’s chemicalcompositionat levels
adequateto preventunacceptabledepositson the heattransfersurfaces,corrosion of theheattransfer
surfacesor lossoffreezeresistance.

6.6.6 ServiceAnd ReplacementParts

Themanualshallincludeapartslist giving a sufficientdescriptionofeachpart fororderingareplacement.
Parts, componentsand equipmentrequired for service,repair or replacementshall be commercially
availableoravailablefrom thesystemor subsystemsupplier. All options(makeandmodel),allowedby
theParticipantholdingtheOG-300certification,for the following componentsmustbe listedon thesame
pageofboth the installationandoperationmanuals:solarcollector,solarstoragetank,pump, controller,
heatexchanger,andheattransferfluid. Thepiping material(s)shallbe listed. Thispageshallalsoinclude
temperature,pressure,and/orflow conditionsexpectedatsystemaccesspointsto allow simpleoperational
checks. Themanualshall include thenameandaddressof at leastone companyin closegeographic
proximity to thepurchaserthatoffersserviceon thesystem. An 800telephonenumbermaintainedby the
supplierthataconsumercancall to getin contactwith a local serviceagentwill satisfythis requirement.

6.6.7 Hazards

Themanualshallprovidewarningagainsthealthandsafetyhazardsthatcould arisein theoperationand
maintenanceof the systemand shall fully describethe precautionsthat shall be takento avoid these
hazards. For collector(s)that are not groundedvia theplumbing components,a warninglabel shallbe
affixedto thesystemandthemanualshouldrecommendlightningprotection.
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6.6.8 Warranty Coverage

The manualshall provide a full descriptionof the warrantycoverageon the system.In addition, the

manualshalldescribewhatactionsthe purchasershallundertaketo obtainwarrantycoverage.

6.7 Blank
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7.0 PERFORMANCE RATING

7.1 Determination ofThermal Performance Rating

A thermalperformanceratingshall bebaseduponcomponenttestscompletedin accordancewith Section
6.1.2.1 of this documentin conjunctionwith a computerprogram. Thecomputerprogramshallbebased
on theTRNSYS computercodeversion 13.1 or lateror an approvedequivalentcode. Thetestdatawill
provideperformanceparametersfor the solarcollectorsandany othercomponentsas deemednecessary.
The computerprogramwill usetheseperformanceparametersalongwith acceptedengineeringpractices
and theconditions presentedin section7.3 of this documentto model the balanceof the systemand
calculatetheperformanceratings.

Theperformanceratingis presentedasa SolarEnergyFactor(SEF)defmedasthe energydeliveredby

thesystemdivided bytheelectricaland/orgasenergyput into thesystem:

SEF= QDEL / (QAUX + QPAR)

Where:

QDEL = Daily energydeliveredto thehotwaterloadMJ (Btu).

QAUX = Daily amountof energyusedby the auxiliary waterheateror backupelement,

MJ(Btu).

QPAR = Daily amountsof energyusedto powerpumps, controllers, shutters,trackers,or
anyotheritemneededto operatetheSWH system,MJ(Btu). Parasiticenergy)

7.2 Blank

7.3 Rating Conditions

Thefollowing conditionsshallbeusedfor calculatingthedaily energysavingsandthesolarenergyfactor.
Theseconditionsare the sameas thoseusedin the U.S. Departmentof Energytest for water heaters
(FederalRegistervolume55 number201 page42161 -42177,October17, 1990)exceptfor thefollowing:

• asolarradiationprofilehasbeenadded.
• an outdoorambientair temperatureprofilehasbeenadded.
• thedrawprofilehasbeensetto beginat9:30 amsolartime.
• theamountof energyto be drawnfrom thesystemwas obtainedfrom theGAMA Consumers’

Directory of Certified Efficiency Ratings for Residential Heating and Water Heating
Equipment, April 1994 (page 134). This amountof energyis drawnratherthanthenormalized
volume drawspecifiedin theDOE test.

• the performanceof the systemsis determinedfrom a computersimulation as specified in
Section7.1 aboveratherthanby theactualtestspecifiedby theDOEprocedure.
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RatingConditions:

EnvironmentalTemperature 19.7°C (67.5°F)
Auxiliary SetTemperature 57.2°C (135°F)
WaterMains Temperature 14.4°C (58°F)
DrawType energy
NumberofDraws 6-oneatthebeginningofeachhourstartingat9:30am
TotalEnergyDraw 43.302MJ (41,045Btu)
ApproximateVolumeDraw 243 1 (64.3gal)
DrawRate 0.189I/s (3.0gpm)

Theoutdoorambienttemperature,solarradiation,andincidentangleprofilesaredefmedasfollows:

SolarTime AmbientTemperature SolarRadiation IncidentAngle
(hour) (°C) (°F) (W-hr/m2) (Btu/hr-&)

0-1 13 55.4 0 0 --

1-2 12 53.6 0 0 --

2-3 11 51.8 0 0 --

3~4 10 50.0 0 0 --

4-5 9 48.2 0 0 --

5-8 8 46.4 0 0 --

8-9 8 46.4 315 100 60
9-10 11 51.8 470 150 45
10_li 13 55.4 570 180 30
11-12 15 59.0 660 210 15
12-13 17 62.6 700 220 0
13-14 19 66.2 660 210 15
14-17 21 69.8 570 180 30
15-16 21 69.8 470 150 45
16-17 21 69.8 315 100 60
17-18 20 68.0 0 0 --

18-19 19 66.2 0 0 --

19-20 18 64.4 0 0 --

20-21 17 62.6 0 0 --

21-22 16 60.8 0 0 --

22-23 15 59.0 0 0 --

23-24 14 57.2 0 0 --
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8.0 PROCEDURE FOR THE CHALLENGE OF EXISTING SRCC
CERTIFICATION

This sectionaddresSesthefunction of the SRCCto ensurethat productsbeingproducedand marketed
conformto theSRCCrequirements.In addition,it addressestheproceduresfor handlingthechallengesto
SRCCcertification ofaproductby aninterestedpartyorby theSRCC.

Underthe provisionsof this section,the SRCC,or its designatedrepresentative,may conductperiodic
inspectionsof manufacturingfacilities and/or field inspectionsof certified installed systems for the
purposeof ascertainingif thecertifiedproductconformsto theproductdescriptionon file with SRCC.
(As usedin this section,the phrase“product description”shall be understoodto meanthedescription
providedto SRCCbytheSupplierfor certificationasit relatesto all aspectsofthematerial,specifications,
partsdesign,andconstructiontechniquesoftheproduct.) Thisactionmaybetakenat theSRCC’srequest
orastheresultofa formalchallengeby aninterestedthirdparty.

If asite-inspectioninitiated eitherby theSRCCor thechallengeby an interestedthird partydocumentsa
changein productdescriptionnotpreviouslyapprovedby SRCC,theSRCCrepresentativewill begiven
accessto theSupplierspremisesto permittheinspectionofanycurrentproductionunit orunitsdesignated
by SRCC.

NOTE: Additional detailson site inspectionsandprogramenforcementrequirefurtherdevelopment
by theStandardsCommittee.
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9.0 AGREEMENT FOR CERTIFYING AND LABELING SWH SYSTEMS

An agreement(knownastheSolarWaterHeatingSystemCertificationProgramAgreementand Solar
Water Heating System Certification and License) between the Solar Rating and Certification
Corporationand a supplieris requiredfor certificationof a solarwater heating systemmeetingthe
requirementsof SRCC Document OG-300, “Operating Guidelines and Minimum Standards for
Certifying Solar Water HeatingSystems”. The SystemCertification ProgramAgreementshall be
renewedannually in order to continueparticipationin theprogram. The Certificationand License
shall be executedwith eachgrant of systemmodel certification andrating. Theseagreementsare
governedby the SRCC Board of Directors and shall accompanythis documentas a separate
addendum.
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10.0 SOLAR WATER HEATING SYSTEM CERTIFICATION PROGRAM
FEES

Thecostsofparticipatingin theSRCCSolarWaterHeatingSystemCertificationandRatingProgram
are governedby the SRCC Board of Directorsand shall accompanythis documentasa separate
addendum.
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EXHIBIT
Residential Solar Water Heating

System Standards and
Specifications

1) Solar System Standards and Specifications (09/19/07) with
Addendums 1-3

2) FigureS 1—3. Forced Circulation System Design (07/1 2/99)
3) Form 1. System Sizing Verification (01 /06)
4) Chart 1. Orientation Factors for Solar Installations (01/23/96)
5) Tables 1—5. Residential Solar Water Heating System (09/12/06)
6) Table 6. Flat Plate Solar Collector BTU/Day Output (03/09/0 7)
7) Table 7. Minimum Thermosiphon System Tank Supports, Support

Anchoring Fasteners and Tank Mounting Brackets (06/01 /99)
8) Accepted Products List (08/07) HEWH RNC & REWH Accepted

Product List (06/07 Update)



~Hawaiian Electric Co., Honolulu, HI 96840-0001
P0 Box 2750

July 17, 2003
[fn:SSA07173J

TO: All Participating Contractors and Product Suppliers

FROM: Ron Richmond, REWH Program Technical Advisor

SUBJECT: Addendum No.
dated Septemb

I to the HECO
er2l, 2002

Solar Standards and Specifications

Effective July 17, 2003 the HECO Residential Solar Water Heating System Standards
and Specifications dated September 21, 2002 are amended as follows.

Part I—GENERAL

1.06.1. Water Storage. The minimum water storage for the combined capacity of the
primary and any additional tanks in retrofit systems and owner builder new construction
shall be-i~umbe~-o~-Fe&i4entsequal to or greater than the required storage as
determined on Form I but not less than the Minimum Storage listed in Table 1. The
minimum water storage for the combined capacity of the primary and any additional
tanks in systems for new construction, rental, and military family housing units shall be
based on the number of bedrooms as listed in Table 1.

Lined through language signifies deleted language. Underlined language signifies new

language.

Please note that separate approvals are required by the HELCO and MECO Programs.



~~~Hawaiian Electric Co., Inc. Honolulu, HI 96840-000f
P0 Box 2750

February 27, 2004
~fn:SSAO2274j

TO: All Participating Contractors and Product Suppliers

FROM: Ron Richmond, REWH Program Technical Advisor

SUBJECT: Addendum No. 2 to the HECO Solar Standards and Specifications
dated September 21, 2002

•

Effective February 27, 2004 the HECO Residential Solar Water Heating System
Standards and Specifications dated September 21, 2002 are amended as follows.

Part II- PRODUCTS

2.01. All products shall be accepted for use in the Program by the Company prior to system
installation. Specific product catalog data; equipment test data/approval, where applicable;
local Building Department approval, where applicable; manufacturer’s written installation
instructions; and detailed manufacturer’s written product warranty statements shall be
submitted only by Participating Contractors or local product suppliers to Company for product
acceptance consideration. Accepted products shall be listed on an Accepted Products List.
The acceptance, rejection, or de-listinQ of any product from the Acceg~tedProducts List shall be
within the sole discretion of the Company.

Underlined language signifies new language.

Please note that separate approvals are required by the HELCO and MECO Programs.



EDERGYSQLUIIOflS
FOR THE HOME

December 2, 2004
Nen12024b1

TO: All HECO Participating Contractors and Product Suppliers

FROM: Ron Richmond (543-4784)

SUBJECT: Addendum No. 3 to the HECO Accepted Solar
Specifications dated September 21, 2002

Standards and

Effective immediately, Section 2.16.1 of the HECO Residential Solar Water Heating
System Standards and Specifications dated September 21, 2002 is replaced in its
entirety with the following language.

2.16.1. Ball Valves. Ball valves shall be provided to isolate major system
components such as tanks, collectors and circulating pumps. Factory supplied
pump isolation flanges listed on the Accepted Products List are acceptable to
isolate the pump in lieu of ball valves. A ball valve or pump isolation flange is
not requiredbetweenthe tankandpumpaslong as thepumpremains
above the top of the tank.

(Note: Newlanguage is in bold, italics print.)

Please place this addendum in front of your master HECO Standards and
Specifications document file and be sure to notify your entire staff of the change.

These changes are independent of the HELCO and MECO programs.

Hawaiian Electric Company, Inc.
P.O Box 3920 • H~r.OIuhj.H~wai~9681 2-3920

telephone (808) 537-5577



RESIDENTIAL SOLAR WATER HEATING SYSTEM
STANDARDS AND SPECIFICATiONS

September 19, 2007
(supercedesprior versions)

PART I - GENERAL

1.01. PROGRAM CONTRACT. The terms and conditions of the Customer Efficiency
Program Contract, in their entirety, are hereby incorporated into these Program
Standards and Specifications.

1.02. OTHER DOCUMENTS. Program figures, forms, tables, charts, approvals,
Accepted Products List, and Policies and Procedures referred to herein are hereby
incorporated into these Program Standards and Specifications.

1.03. SYSTEMS. Solar systems installed under the Company Customer Efficiency
Residential Efficient Water Heating Program shall conform to applicable local building,
plumbing and electrical codes, these Standards and Specifications, and other program
requirements described in this document and shall be approved by Company prior to
system installation. Where discrepancies, if any, exist between local codes and these
Standards and Specifications, local codes shall govern.

1.04. SYSTEM DESIGN. Systems shall be designed specifically for residential water
heating. Systems shall be of forced circulation or thermosiphon design which contain
potable water. Systems may consist of single or multiple tanks and/or collectors.
Multiple tank systems shall have the tanks connected in series. Multiple collector
systems shall have the collectors connected in parallel. Single and multiple collectors
shall be plumbed in a reverse return (i.e. opposite-end) method to achieve balanced
flow through collectors. The solar return collector connection shall be at the highest
point on each collector. Systems shall be designed to prevent back-siphoning.
Acceptable system designs for forced circulation systems are bottom-return, side-return
and top-return. Side-return and top-return system designs shall incorporate check
valves and heat loops. Multiple tank bottom-return system designs shall incorporate
swing check valves. Forced circulation system component sequence shall conform to
Figure 1 for bottom-return systems; to Figure 2 for side-return systems; to Figure 3 for
top-return systems; or as approved by Company prior to installatiob. The rmosiphon
system designs shall conform to the manufacturer’s recommendations. System
mounting method shall conformed to the mounting method as approved by Company
prior to system installation. Systems installed in areas which experience freezing
conditions shall incorporate appropriate freeze protection measures.
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HECO Solar Standards & Specifications 91xx12007

1.05. SYSTEM PERFORMANCE. Systems shall be designed to provide a minimum of
90% of the annual average water heating load, except as provided for in Section 1.06.4
of these Standards and Specifications; to provide consistency of performance over the
life of the system; and to achieve a minimum 15 year useful life.

1.06. SYSTEM SIZING. Systems shall be sized to yield an acceptable solar fraction.
Solar fraction, expressed as a percentage, is the contribution by the solar system to the
average daily water heating requirements. Solar fraction is a function of the actual
system hot water storage, design finish tank temperature, daily BTU requirement to
achieve design finish tank temperature, and daily collector output as determined by
collector tilt, orientation and sunshine zone.

1.06.1. Water Storage. The minimum water storage for the combined capacity
of the primary and any additional tanks in retrofit systems and owner builder new
construction shall be number of residents as determined on Form 1 but not less
than the Minimum Storage listed in Table 1. The minimum water storage for the
combined capacity of the primary and any additional tanks in systems for new
construction, rental, and military family housing units shall be based on the
number of bedrooms as listed in Table 1.

1.06.2. Tank Temperature. Tank temperature rise for system sizing shall be 55
degrees F. to a finish tank temperature of 130 degrees F.

1.06.3. Daily BTU Requirement. The daily BTU requirement shall be
determined by multiplying the total actual system storage in gallons as
determined in Form 1 by 8.33 lbs. per gallon and by 55 BTU per pound for a 55
degrees F. temperature rise. Table 2 lists the daily BTU requirements for
common nominal size residential heaters and storage tanks.

1.06.4. Solar Fraction, The system design solar fraction shall be not less than
90% and not more than 110% of the total actual system storage BTU
requirement. The solar fraction shall be determined by dividing the total adjusted
collector BTU output per day by the total actual system storage STU requirement
per day as provided on Form 1. In sizing retrofit systems based on the number
of residents, when the required storage equals the actual storage as determined
on Form 1, the design solar fraction shall be not less than 95% and not more
than 110% of the total actual system storage BTU requirement.

2 of 12



HECO Solar Standards & Specifications 91xxJ2007

1.07. COLLECTOR TILT. Collectors shall be tilted not less than 14 degrees or more
than 60 degrees from the horizontal. Forced circulation system collectors mounted on
roofs whose pitch is less than 14 degrees shall be tilted to no less than 20 degrees and
no more than 30 degrees. Thermosiphon system collectors mounted on roofs whose
pitch is less than 14 degrees shall be tilted to no less than 20 degrees and no more
than 30 degrees. Collectors mounted on roofs whose tilt is above 35 degrees shall
have their output rating derated by percentages listed in Table 3. Collector tilt factors
shall be determined by rounding collector tilt to the nearest 5 degrees.

1.08. COLLECTOR ORIENTATION. Collectors shall be oriented between South of
due East and South of due West. Collectors oriented East of 135 degrees true or West
of 225 degrees true shall have their output rating derated by the percentages shown on
Chart 1. Orientation Factors for Solar Installations (Compass Rose Diagram). Chart 1
shows allowable collector orientations and orientation factors corrected for magnetic
deviation.

1.09. COLLECTOR SHADING. Collectors shall not be shaded by any permanent
obstacle at any portion of the time after 9:00 a.m. or before 3:00 p.m. on December 21
or any other day of the year, except by prior Company approval.

PART II- PRODUCTS

2.01. GENERAL. All products shall be accepted for use in the Program by the
Company prior to system installation. Specific product catalog data; equipment test
data/approval, where applicable; local Building Department approval, where applicable;
manufacturer’s written installation instructions; and detailed manufacturer’s written
product warranty statements shall be submitted only by Participating Contractors or
local product suppliers to Company for product acceptance consideration. Accepted
products shall be listed on an Accerted Products List.

2.02. COLLECTOR RATINGS. Collectors shall be of the liquid type and shall have a
current Solar Rating & Certification Corporation OG-1 00 rating and certification. OG-
100 Category C data for clear day, mildly cloudy and cloudy days sky conditions shall
be correlated to the Oahu Sunshine Map at 500, 400, and 300 cal. per sq. cm. per day
and interpolated linearly at 450 and 350 cal. per sq. cm. per day. Table 6 lists accepted
collectors and their output ratings for each sunshine zone. The sunshine zone closest
to the collector installation site shall be used to determine collector output. Sites
equidistant between two zones may be considered to be in either zone. Sites in the
300 zone shall be considered to be in a 350 zone for system sizing purposes.
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2.03. COLLECTOR MATERIALS. For flat plate collectors, collector frame material
shall be aluminum, stainless steel, copper or approved equal. Collector glazing shall be
low-iron tempered solar glass. Collector waterways shall be of Type M minimum
copper tube. Other collector materials are acceptable, subject to prior Company
approval.

2.04 COLLECTOR/SYSTEM MOUNTiNG BRACKETS. Collector/system mounting
brackets which secure the collector/system to the support structure or directly to the
roof structural member shall be designed specifically for the equipment to be bracketed
and shall be fabricated by an established manufacturer.

2.05. COLLECTOR/SYSTEM LEG SETS. Collector/system leg sets which secure the
collector/system to the support structure or directly to the roof structural member shall
be designed specifically for the equipment to be supported and shall be fabricated by
an established manufacturer.

2.06. COLLECTOR/SYSTEM SUPPORT STRUCTURE. Collector/system support
structure shall be of structurally sound material. The material shall be of non-corrosive
metal channel or similar sections of approved material and finish which are compatible
with the collector, collector mounting brackets, collector leg supports and leg set cross
braces. Acceptable support structure materials are extruded aluminum solar strut,
channel and double T, isolated, galvanized steel and UV resistant plastic. Unless
otherwise approved by Company prior to system installation, solar strut shall be 1 5/8” x
1 5/8” x 1/8” in size, channel and double T shall be 3” x 1” x 1/8” in size, and angle
aluminum shall be 2” x 2” x 3/16” in size. Wood or wood products are not acceptable.

2.07. TANKS. Tanks shall be designed specifically as residential water heaters or
water storage tanks. New tanks shall be warranted by the manufacturer for at least 5
years and shall be listed in the Company Accepted Products List or in the Company List
of Accepted High-Efficiency Electric Water Heaters List. Where use of high-efficiency
electric water heaters are not practical, the new tank shall be listed in the Gas
Appliance Manufacturers Association Consumers’ Directory of Certified Efficiency
Ratings. Incorporation of existing water heaters and/or storage tanks into the solar
system shall be accepted at the sole discretion of the Company. In single tank
systems, the tank shall be equipped with an internal thermostat and heating element
rated at not more than 4500 Watts. In single tank systems, the lower element, if any,
shall be disabled at the upper element. In multiple tank systems, the tank which directly
supplies the hot water load shall have an internal thermostat and heating element of an
approved rating and the lower element, if any, shall not be disabled.
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2.08. PUMP. Pumps shall be of a circulating type. The pump shall be designed to
attain the manufacturer’s recommended collector flow rate for the total number of
system collectors and the total developed head of the solar lines. AC powered pumps
shall be compatible with the pump controller. DC powered pumps shall be compatible
with the photovoltaic module. Pump isoflanges are not acceptable in lieu of ball valves.

2.09. CONTROLLER. Controller shall automatically control the operation of the
circulating pump so that optimum system performance is attained. The controller shall
be compatible with the circulating pump. Controller sensors shall be thermisters, which
conform to the manufacturer’s specifications for the controller.

2.10. PHOTOVOLTAIC MODULE. Photovoltaic modules used to power DC pumps
shall be compatible with the pump’s performance rating and power requirements.

2.11. TIME SWITCHES. All systems shall have time switches, which control the
operation of the auxiliary heating system. Acceptable time switches are electric,
electronic and spring-loaded mechanical switches. Electric and electronic time
switches shall have a manual override feature.

2.12. ELECTRICAL CONDUCTOR. Electrical conductors exposed to direct sunlight
shall have sunlight resistant insulation. Conductors interconnecting the photovoltaic
module and DC circulating pump shall not have more than a 3% voltage drop over the
one way distance between the pump and module. Refer to Table 5 for conductor sizes
based on one way distances.

2.13. PIPING. Piping shall be copper tubing Type M minimum. Solar supply and
return pipe shall be sized to attain the manufacturer’s recommended collector flow, rate
for the total number of system collectors and pump size. The pipe size for forced
circulation systems with not over 120 sq. ft. of collector area and not over 120 feet total
round trip distance shall be 1/2-inch minimum. The pipe size for forced circulation
systems with collector area over 120 sq. ft. and/or over 120 feet total round trip distance
shall be approved by Company prior to system installation. The pipe size for water
heater/storage tank supply, distribution, multiple tank interconnections and overflow
lines shall be 3/4-inch minimum. The hot and cold supply lines to a thermosiphon
system shall have a pipe size of 3/4” minimum. Water heater flex connectors are not
acceptable.

2.14. FITTINGS. Fittings shall be bronze, brass, or wrought copper approved for
potable water distribution. Factory installed galvanized tank nipples are acceptable.

2.15. PIPE SUPPORTS, BLOCKS AND SPACERS. Pipe supports shall be copper,
stainless steel or other approved material. Rooftop piping support blocks or spacers,
when used, shall be 2” x 4” painted wolmanized wood blocks, UV resistant non-metallic
spacers, solar strut or equal.
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2.16. VALVES. Valves shall be bronze or brass.

2.16.1. BaIl Valves. Ball valves shall be provided to isolate major system
components such as tanks, collectors and circulating pumps. Factory supplied
pump isolation flanges are acceptable to isolate the pump in lieu of ball valves.

2.16.2. Check Valves. Check valves shall be provided with side-return, top-
return and multiple tank, bottom-return forced circulation systems or where back
siphoning may occur. Check valves shall be of the swing check type.

2.16.3. Flush Out Valves. Flush out valves shall be provided to allow for
storage tank and collector draining and periodic flushing. Acceptable valves are
hose bibs and boiler drains.

2.16.4. Pressure Relief Valve. A pressure relief valve shall be provided at the
collector(s). The pressure setting shall be non-adjustable and rated at 125 or
150 PSI. The valve lever shall be stainless steel and the valve pin shall be
brass.

2.16.5. Temperature & Pressure Relief Valve. A temperature & pressure relief
valve shall be provided for single or multiple pressurized water storage tank
systems provided that the location complies with local code requirements. The
temperature and pressure relief settings shall be non-adjustable and rated at 210
degrees F. and 150 PSI, respectfully.

2.17. UNIONS. Unions shall be bronze or brass. Unions shall be used to connect
dissimilar piping materials. Dielectric unions connecting corrosion causing dissimilar
metals are acceptable.

2.18. TEMPERATURE MEASURING DEVICE. A temperature-measuring device shall
be provided to measure the temperature of the storage tank, which directly supplies the
hot water load. Acceptable temperature measuring devices are temperature gauges
and electronic temperature devices.

2.19 FASTENING HARDWARE. All fastening hardware, including, but not limited to,
strut-nut sets, through-bolt sets, lag-bolt sets, and hanger-bolt sets, shall be stainless
steel Series 300 minimum or other approved material.

2.19.1. Strut-Nut Sets. Strut-nut sets shall consist of one strut nut, bolt, and flat
or lock washer each. The size, length and quantity of strut-nut sets shall be that
recommended by the manufacturer or one strut-nut set per collector mounting
bracket with a minimum bolt diameter and length of 5/16” by 3/4”, whichever is
greater.
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2.19.2. Through-Bolt Sets. Through-bolt sets shall consist of one bolt, nut, flat
or fender washer and lock washer each. The size, length and quantity of
through-bolt sets shalt be that recommended by the manufacturer or one
through-bolt set per collector mounting bracket with a minimum bolt diameter and
length of 5/16” by ¾”,whichever is.greater.

2.19.3. Lag-Bolt Sets. Lag-bolt sets shall consist of one lag bolt and one flat or
fender washer. Lag bolt diameter shall be that recommended by the
manufacturer or 5/16” minimum, whichever is greater. Lag bolts shall be of
sufficient length to penetrate a minimum of 1 3/4” into the roof structural member.
The number of anchoring lag bolts shall be that recommended by the
manufacturer or that listed in Table 4, whichever is greater, or as approved by
Company prior to installation.

2.19.4. Hanger-Bolt Sets. Hanger-bolt sets shall consist of one hanger bolt,
and lock washer each and two nuts and flat or fender washer each. Hanger bolt
diameter shall be that recommended by the manufacturer or 3/8” minimum,
whichever is greater. Hanger bolts shall be of sufficient length to penetrate a
minimum of 1 3,4” into the roof structural member. The number of anchoring
hanger bolts shall be that recommended by the manufacturer or that listed in
TabJeA, whichever is greater, or as approved by Company prior to installation.

2.20. INSULATION. Piping insulation shall be flexible and elastomeric with a minimum
wall thickness of 1/2” and a minimum design temperature of 220 degrees F.

2.21..’ SOLDER. Solder shall be lead free.

2.22. FLASHING. Flashing, when used, shall be designed to positively seal roof
penetrations resulting from the solar system installation. Acceptable flashing materials
are lead, copper, aluminum or other approved material. Lead shall not be used where
water supplying a catchment system contacts the flashing.

2.23. OTHER PRODUCTS. Neoprene, EPDM spacers or other approved material
shall separate corrosion causing dissimilar metals. Minor component products not
otherwise listed in these standards and, specifications may be used provided that their
use does not detract from overall system performance.

2.24. PRODUCT WARRANTIES. Manufacturer warranties shall apply to all products.
Contractors and/or vendors who unilaterally extend manufacturer product warranties
shall provide the Company with a copy of the warranty and shall provide the solar
system purchaser with a written statement approved by the Company that the extension
is not guaranteed by the Company.
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2.25. ASBESTOS PROHIBITION. No materials containing asbestos shall be used in
any product.

PART III - EXECUTION

3.01. GENERAL. Solar system installations shall result in fully operational systems.
Solar systems shall be installed by licensed solar water heating contractors approved
by Company. All required governmental permits shall be issued prior to system
installation. Installations shall be in accordance with applicable governmental codes
and Company’s Residential Solar Water Heating Standards and Specifications or
manufacturer’s recommendations where they meet or exceed these Standards and
Specifications. Systems shall be installed in a professional, workmanlike manner using
Company accepted products.

3.02. COLLECTORS/SYSTEMS. Solar collectors/systems, mounting brackets, leg
sets, support structure and support structure anchoring fasteners shall be attached to
form a secure mechanical bond between adjoining components and the roof structural
members.

3.02.1. Collectors/Systems. In multiple collector systems, collectors shall be
installed with the same tilt and orientation or as approved by Company prior to
system installation. Solar collectors/systems shall be mounted in a stand-off
method with a minimum of 2 inches between the roof and the bottom edge of the
collectors/system, except where the collectors are integrated into the roof.

3.02.2. MountIng Brackets. Mounting brackets shall secure flush mounted
collectors directly to the collector support structure or the roof structural
members. Unless otherwise provided by the collector manufacturer, a minimum
of four brackets per collector shall secure each flush mounted collector. For
mounting brackets which require penetration of the collector box, the number of
fasteners attaching each bracket to the collector shall equal the number of holes
in the bracket, unless otherwise provided by the collector manufacturer.
Collector box penetrations by mounting bracket fasteners shall be positively
sealed to prevent moisture infiltration. Brackets attached directly to roof
structural members shall be secured with a minimum required diameter
anchoring fastener. Brackets attached to support structures shall be secured with
lock-nut sets on “solar strut” and with through-bolt sets on channel.

3.02.3. Mounting Flanges. Fastening of collectors with mounting flanges
directly to the support structure through the mounting flange is acceptable
provided that collector manufacturer documentation of the acceptability of this
mounting method is submitted to the Company prior to installation. When
collectors with mounting flanges are fastened directly to the support structure
through the mounting flange, collectors shall be secured with strut-nut sets or
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through-bolt sets. These bolt-sets shall be through-bolted to the support
structure in accordance with the collector manufacturer’s recommendations, or
secured with a minimum of four bolt-sets of the size and length described for
mounting brackets per collector, whichever is greater.

3.02.4. Leg Sets. Leg sets shall secure tilted collectors directly to the collector
support structure or the roof structural members. The type, number, location and
installation method of leg sets shall’ be in accordance with the collector
manufacturer’s recommendations. Unless otherwise provided by the collector
manufacturer, each tilted collector shall be supported by a minimum of two leg
sets. For leg set brackets which require penetration of the collector box, the
number of fasteners attaching the collector leg sets to the collector shall equal
the number of holes in the leg set bracket, unless otherwise provided by the
collector manufacturer. Collector box penetrations by leg set bracket fasteners
shall be positively sealed to prevent moisture infiltration. Leg sets shall be
secured to the support structure with strut-nut sets on “solar strut” and with
through-bolt sets on channel. Leg sets which are 4 feet or longer in length shall
be cross-braced diagonally. Cross braces shall be through bolted to the leg sets.

3.02.5. Support Structure. Collector/system support structures shall be
anchored by fasteners firmly secured to the roof structural members. Support
structure runners, When used, shall be located no farther in than 24” from the
shorter ends of the collector(s). Anchor fasteners along each runner shall be
located no farther from the edge of outer most collector than one-half the
collector width and no farther than 4 feet apart. Collector/ system support
structures and anchoring fastener size and spacing for roof structural members
greater than 4 feet apart shall be approved by Company prior to system
installation. Collector/system support structure anchoring fasteners shall not be
exposed. on the interior side of roof structural members. Support structures
installed parallel to the roof ridge shall provide sufficient clearance from the roof
covering to allow for adequate water and debris shed.

3.03. TANKS. Water heaters and/or storage tanks shall be plumbed so that the
attached equipment, cover plates and warning labels are visible and accessible.
Attached equipment shall be defined as pump, controller, time switch, piping and any
other components attached or connected to the tank. All pressurized tanks shall be
equipped with a securely attached temperature and pressure relief valve. Piping
connections to the tank shall be made with brass or bronze fittings. The tank
combination temperature and pressure relief valve drain line shall be securely attached
to the temperature and pressure relief valve and shall terminate no more than 2’ nor
less than 6” above the ground and pointing downward or as otherwise approved by
Company. Adjustable auxiliary heating thermostats shall be set at 120 degrees F.
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3.03.1. Ground Mounted Tanks. Vertical and horizontal ground mounted tanks
shall be set level on concrete or other approved base extending not less than
three (3) inches above the adjoining ground level. Cement bricks placed
between the tank and the supporting base shal.l support tanks. Cement bricks
shall be whole and of a nominal minimum size of 2” high, 3” wide and 7” tong. A
minimum of three bricks evenly spaced shall be used to support vertical tanks.
Bricks are not required for tanks with non-metallic bottoms. Horizontal tanks
shall be supported in accordance with the tank manufacturer’s recommendations
or as approved by Company prior to system installation. Acceptable leveling
•devices are manufactured plastic shims, or other approved material. In side-
return, top-return single and multiple tank systems, the solar return line shall be
plumbed with a heat loop which extends to within 12 inches of the bottom of the
tank. Required swing check valves shall be installed horizontally on the solar
return line at the bottom of the heat loop. In bottom-return multiple tank
systems, the required swing check valve shall be installed horizontally at the
solar return line connection to the tank drain port. Nipples replacing
manufacturer supplied tank drain valve shall be of sufficient length to allow
adequate access to tank sensor. All contractor installed flush out valves shall
have thread caps with hose washer securely attached to the valve.

3.03.2. Roof Mounted Tanks. Roof mounted thermosiphon system tanks shalt
be supported by the number of tank supports, support fasteners and tank
mounting brackets recommended by the manufacturer or those which
correspond to the tank length ranges shown on Table 7 Minimum Thermosiphon
System Tank Supports, Support Anchoring Fasteners and Tank Mounting
Brackets, whichever is greater. The number of supports and fasteners are
based on roof structural member spacing of 24” on center or less. The number
of tank supports and support fasteners for roof structural members with spacing
greater than 24” shall be approved by Company prior to system installation. The
length of tank supports shall be not less than the tank diameter or width and
shall conform to Section 2.06. Collector/System Support Structure of these
Standards and Specifications. Each tank support shall be installed parallel to
and directly over a roof structural member. Each tank support shall be securely
attached to the roof structural member with a minimum of 2 anchoring fasteners
per support, which shall be located no farther than 4” from the ends of each
support. Tank mounting brackets shall be located on and secured to opposite
sides of each tank support. Tank mounting brackets shall be secured to the tank
supports with strut nut sets on “solar strut”, with through-bolt sets on channel,
and with lag bolt-sets on approved plastic lumber.

3.04. CONTROLLERS. Pump controllers shall be installed in accordance with
manufacturer’s recommendations. The top of the controller shall not be higher than 6
ft. 7 in. above the floor/ground level and shall not be located behind the tank. Controller
sensors shall be attached at the hottest and coldest points in the solar piping loop by
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stainless steel clamps. Collector sensors shall be attached no farther than 6” from the
• collector header connection to the solar return line. Tank sensors shall be attached no

farther than 12” from the coldest point at the tank on the solar supply line. Attachment
of the tank sensor to factory provided tank sensor stud is permitted. Controller sensor
attachment shall form a positive mechanical bond between the sensor and the sensing
point to optimize heat transfer to the sensor. The sensor shall be clamped on its
flanged end. Clamping of sensors over the sensor “barrel” end is unacceptable.
Sensors shall be connected to sensor wire with all plastic wire nuts. Wire nuts shall be
sealed with silicon and wrapped with electrician’s tape. Sensor wiring shall be secured
in a workmanlike manner.

3.05. TIME SWITCHES. Time switches shall be installed in accordance with
manufacturer’s recommendations. The top of the time switch shall not be higher than 6
ft. 7 in. above the floor/ground level and shall not be located behind the tank. Time
switches shall be set so that tank thermostats are not energized during the solar day
(i.e. between 9:00 AM and 3:00 PM). Recommended automatic time switch settings
are 4 PM “on”, 5 PM “off”. Multiple automatic time switch settings, exclusive of the solar
day, are acceptable. At a minimum, electric time switches shall have at least one “off”
tab securely affixed to the face of the timing mechanism and electronic time switches
shall be programmed to turn off within 24 hours of being turned on. Time switch wiring
shall be secured in a workmanlike manner.

3.06. PHOTOVOLTAIC MODULES. Photovoltaic modules shall be securely installed
with approved support structure materials in the same tilt and orientation as the system
collectors. Module location shall conform to Section 1.09 Collector Shading. Wire nuts
used to interconnect module and pump shall be all plastic and shall be sealed with
silicon and wrapped with electrician’s tape.

3.07 PIPING, FITTINGS AND VALVES. Solder joints shall be sanded, fluxed and
soldered with approved solder. Threaded fittings and valves shall be wrapped with
Teflon or equal tape and/or joint sealant. Piping shall be plumb and level where
practical. Vertical piping shall be supported at each story or at maximum intervals of 10
feet. Horizontal piping shall be supported at approximately 6-foot intervals. Pipe
supports shall not penetrate piping insulation. Rooftop piping shall be raised off the
roof by blocks or spacers. Blocks/spacers shall be placed at approximately 6-foot
intervals on straight runs and not more than 2 feet of each side of an angular joint.
Piping shall be attached to blocks/spacers with acceptable pipe supports.
Blocks/spacers shall be adhered to the roof. Roof penetration shall not be made to
attach blocks/spacers to the roof. Valves, including hose bibs and boiler drains, shall
be installed in the sequence shown on the Company accepted system schematic.

3.08. PIPING INSULATION. Insulation shall be installed on all new hot water piping,
including solar supply and return lines and on accessible existing hot and cold water
supply pipe for a minimum of 6 feet leading to the system. Insulation is not required on
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the cold water supply tine to thermosiphon systems. The tank temperature & pressure
relief overflow line and collector pressure relief overflow line, where present, shall be
insulated to within the 12” of the end of exposed pipe. Insulation butt joints shall be
sealed in accordance with manufacturer’s recommendations. Packing of insulation butt
joints in attics and within walls, in lieu of sealing, is acceptable. Abutment of valves,
unions and tees with pipe insulation is acceptable. Insulation shall in no way restrict the
operation of any valve. Collector headers and interconnections shall be insulated.
Collector headers and interconnections insulation may be slit and ny-tied without
sealing. The entire circumference of rooftop exposed insulation shall be UV protected.
Acceptable UV protection is latex based paint or other approved product. UV protection
of insulation on exterior vertical piping is acceptable. -

3.09. ROOF/WALL/CEILING PENETRATIONS. Roof penetrations shalt be detailed
on system mounting detail drawings and shall be positively sealed in accordance with
standard roofing practices. Flashing installed on metal roofs shall be compatible with
the roofing material. Exterior/interior wall penetrations shall be made watertight.
Ceiling penetrations shall be sealed.

3.10. TEMPERATURE MEASURING DEVICE. In forced circulation systems, the
temperature-measuring device shall be installed at the hot water outlet port on the tank,
which directly supplies the domestic hot water load. In thermosiphon systems, the
temperature-measuring device shall be installed only on an accessible hot water supply
after the storage tank and before any hot water fixture; the device shall not be required
on inaccessible hot water supply lines.

3.11. OTHER PRODUCTS. Minor component products not otherwise listed in these
standards and specifications shall be installed in a professional, workmanlike manner in
accordance with manufacturer’s recommendations.

3.12. SYSTEM WARRANTY. Contractors shall provide full labor warranty for one (1)
year from the date of Company acceptance for each system installed. Contractors
and/or vendors who unilaterally extend manufacturer product warranties shall provide
the Company with a copy of the warranty and shall provide the solar system purchaser
with a written statement approved by the Company that the extension is not guaranteed
by the Company.
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Form 1. Residential Solar System Sizing Verification

Customer ________________________________ Contractor_______________________________
Authorization No(s). Phone ________________________________
Subcontractor(s) Used El Yes El No Contact
If yes, Name & License No. ___________________ Centralized Dual System E Yes El No
Collector Access: One Story I Two Story / Other Tank Access: Locked / Unlocked

SYSTEM DATA Accepted Denied

1
2

Installation Reason Burnout / Retrofit I New Construction
Previous Water Heater Type Electric / Heat Pump / Solar I None —

3
4

System Type I Active / Passive
Neighborhood I Community

5
6

Sunshine Zone 300 350 400 450 500
Collector Manufacturer

7 Collector Model No.
8 CollectorSize 3x7’3x8 4’x6 4’x8 4xlO’

9 Absorber Coating chrome I paint -

10 Collector Orientation deg.

l~iij
14

Collector Orientation Factor

~
Collector Tilt Factor

%

flush I side tilt lend tilt

. % .

15 Actual Hot Water Storage -—_____ gal.
16 Back-Up Heating Type Electric / Gas / Heat Pump
17 Pump lVpe AC / DC / None
18 System Solar Fraction %

HOT WATER STORAGE SIZING gal/day Line

1. Hot Water Use (No. of Residents — x 20 gal./person/day) OR 1

New Construction, Rental, Military (from Table 1) No. of Bedrooms
2. Total No. of Additional Showers/Day (_ x 10 gal.) 2

3. Tub Bath Hot Water Use (No. of Tub Baths Taken/Week — x 20 — 7 days) 3
4. Clothes Washing Hot or Warm Water Use (No. of Loads/Week x 18 — 7 days) 4

5. Required Storage (add Lines 1, 2, 3, 4) or Table 1 minimum whichever is greater 5
6. Actual System Storage (from Table 2) gals BTU’s/day 6

7. Tank #1 7

8. Tank#2 8
9. Tank #3

10. Total Actual Sys. Storage/BTU’s/Day (add Lines 7, 8, 9)

COLLECTOR OUTPUT SIZING
11. Collector Rated BTU Output/Panel/Day/Sky Condition (from Table 6) .

12. Number of Collectors 12

13. Total Collector BTU OutputlDay (Multiply Lines 11 & 12) 13

14. Off-Orientation BTU’s Required/Day (Multiply Chart 1 Factor & Line 13) 14

15. Off-Tilt BTU’s Required/Day (Multiply Table 3 Factor & Line 13) 15

16. Total Adjusted Collector BTU OutputiDay (Subtract Lines 14 & 15 from Line 13) 16

SOLAR FRACTION
17. Percent Solar Fraction (Divide Line 16 by Line 10 BTU/day value) % 17

INSPECTOR ACTION .~

{ Inspector ~ —~-..—-.~~i__ I!~’~mf I ii
~Cornments

INSTRUCTIONS: Contractor to complete alt unshaded areas. Company to complete shaded areas.

Mail blue & pink copies to HECO. Contractor to retain yellow copy.
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HAWAII ELECTRIC LIGHT CCMPANY
Residencial Etficiert~ Water Heating Program

Orientation Fector2 for Solar Instailations .~ !) 311~J

This compass rose diagram is to be used in conjunction with Table 4 arid Form 1.

Steos to determine True direction of splat collector_panels usjp.g.the comoass rose~

1. With a Magnetic compass, determine the Magnetic bearing (direction) that the long axis of the
panels will sit at when installed. This bearing must be between 080°and 260°Magnetic,
(090°and 270°True).

2. On the compass rose, lay a straightedge along the X at the center of the compass rose and,
using the inner circle, through the Magnetic bearing (determined in step 1).

3. Read the Tn.ze beaming from the outer circle. This is the True bearing which is used to
determine the orientation factor, if any, which must be used on Form 1.

.i~..li~

07~
Orientation Factor

True compass direction can also be found on the Island of Hawaii by adding 10°to the Magnetic
compass beating. (The current magnetic variation in Hawaii is 10°East). _____- I
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TABLES 1-5. RESIDENTIAL SOLAR WATER HEATING SYSTEM STANDARDS{9/12.C6 In: tables 1.51

Effective September 12, 2006
(supercedes 7/1/99)

Table 1. Minimum Water Storage for Retrofit and New Construction, Rentals, Military Family Housing

No. of Resid~P.~
1 to 4
4 to 5
5to6
over 6

Storaqe
80 gals.

100 gals.
120 gals.

20 per person

Storage
80 gal.

120 gal.
custom

Table 2
Daily 6Th Requirements for Common Nominal Size Residential Heaters’ & Storage Tanks

at 55 Deg. Rise to Tank Temperature of 130 Deg.

Nominal
Storage Capacjj~

30 gals.
40 gals.
50 gals.
52 gals.
60 gals.
66 gals.

Daily BTU
Requirement

13,745
18,326
22,908
23,824
27,489
30,238

Nominal
Storage Capacity

70 gals.
80 gals.
90 gals.

100 gals.
115 gals.
120 gals.

Daily BTU
Requirement

32,071
36,652
41,234
45,815
52,687
54,978

~FTRC~FIT.O~’JNERBU[LDER NEW CONSTRUCTION. RENTALS, MILITARY FAMILY HOU~(~
No. of Bedrooms

1-3
4-5

over 5

Table 3. Tilt Factors

Tilt (in dep.) Add’l Collector BTU Tilt (in deg.) Add’l Collector BTU
14 0% 50 15%
35 0% 55 20%
40 5% 60 25%
45 10%

Table 4. MinImum Support Structure Anchors°

No. of Collectors Collector Size No. of Anchors
I anysize 4
2 S’x7’ or 3’x 8’ 4
2 1~3’x8’and1@4’x8’ 4
2 4’x6’or4’x8’ or 4’xlQ’ 6
3 3’x7’ or 3’x 8’ 6
3 2@3’x8’andl @4’x8’ 6
3 1 @3’x8’and2~4’x8’ 6
3 4’x6’or4’x8’ or 4’xlO’ 8
4 3’x7~or 3’x 8~ 8
4 2t~3’x8’and2~4’x8’ 8 .

4 4’ x 6’ or 4’ x 8’ or 4’ x 10’ 10

Applies to extruded aluminum &zes: 1 E.8’~x 1 5/8” x 1/& solar strut, 3” x 1’, x 1~8channel .?~ doub’e 1, 2’ x 2 x 3/16” angIe.

Table 5. Minimum Conductor Size, for PV Powered Pumps (One Way Distance)

Module Output Jj~3 16 AWO 14 AWG 12 AWG 10 AWG 8 AWG
5W 54ft 109ft 219ft 327ft 545 ft >1000ft

10W 26ft 52ft 104ft 156ft 269ft 429ft
20W n/a 26ft 52ft 78ft 130ft 208ft
43 W n/a nla 24 ft 36 ft 60 ft 96 ft



HECO Table 6. Solar Collector BTU/Day Output by Hawaii Sunshine Zone
‘~

OG-100 Protocol Format (BTIJ/sq ft day)
Hawaii SunshIne Zone (Cal/sq cm/day)

~

~

1
‘ 1845

500
1661
450

1476
400

1292
350

9,~j

1107
300

jl7~52S
17,528

1 19,373

14,707 I 11,808 9,299
EP-20
EP-21

15,182
16,605

12,792
1 13,776

10,332
11,365

—

10,332
11,365

;EPI-308CU (3’ X 7’) 18,450
~ EPI-308SS (3’ X 7) 18,450

J Collector 20,295
13,838

— MSC-21E 17,528
-TT~P-2T~~ 18,450

ST-21E 17,528

~iiiiI11_____~1h1~O21 18,450

3’ x7’ liv iJ~AE-21 19,373
.Aprlus AP-lO 11,070

— jBt 21,218
— EC-20 18,450
— EC-21 20,295 -

— 1K Collector 21,218
M Collector ~17,528
MSC-21 19,373
SSC-21 19,373

15,656
15,656
17,079
11,861
15,182
16,131

1 12,792
12,792 -

13,776
9,840
12,792

I 13,776

9,815
9,815
10,849
7,232
9,815
10,849

9,815
9,815

10,849
7,232
9,815

10,849
15,182 12,792
15,656~ 12,792

16,605 j 13,776
I 9,489 I 7,872

18,503 15,744
J 16,131 13,776

17,554 14,760
18,503 15,744
15,182 12,792
17,079 14,760
16,605 13,776

9,815 9,815
9,815 9,815

11,365 11,365
6,716 6,716
12,398 12,398
11,365 11,365
12,398 12,398
12,915 12,915
9,815 9.815
11,882 11,882
11,365 11,365

~~8’

~

~

Paint AE24E

•EPI-308CU (3’ x 8’)
EPI-308SS (3’ x 8’)

— IP-24
~

~

19,373

20:295
20,295
22,140
20,295

16,605

17,554
17,554
19,452
17,554

13,776

14:760
14,760
16,728
14,760

10,849

11:365 t
11,365 ~
13,432
11,365

10,849

11,365
13,432
11,365

22,140 19,452 16,728 13,432 13,432
~2~’j

— SunPro24
21,218
21,218

18,503
18,028

15,744
14,760

12,915
11,365

12,915
11,365

~308P-HP 21,218 18,028 14,760 11,882 11,882

i~i1~iREFF 308C-HP
AE-24
EC-24

—+——~T~j4
MSC-24
SC-24
SSC-24 I

23,985
22,140
23,985
23,985
22,140
23,985

20,875
18,977
20,875
20,875
19,452
20,875

17,712
15,744
17,712
17,712
16,728
17,712

14,465 fi 14,465
12,915 I 12,915
14,465 ~ 14,465
14,465 14,465
13,432 I 13,432
14,465 i 14,465

22,140 19,452 16,728 13,432 13,432
--~- i_I
~j~~__!p5irjjIi~iAE26E 121,218 18,028 14,760 11,882 1

MSC-26E ! 21,218 18,028 14,760 11,882 11,882
-.-.--‘..-~--i

~ ‘AE-26 23,063 19 926_ 16728 j — 13432
— MSC-26 23,985 20,875 17,712 14,465 14,465

~i~LCO-3o 24,908 ] 21,349 1 17,712 14,465 — 14,465
28,598 24,670 20,664 17,048 17,048

-~

— —-—.-..-

.AE-28E ‘ 23,063 19,926 16,728 12,915 12,915
23,985 ~2O,400 16,728 12,915 12,915

~~--.. , .. ..
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HECO Table 6. Solar Collector BTU/Day Output by Hawaii Sunshine Zone
OG- 0 Protocol Format ~(BTWsqftday)
Hawaii Sunshine Zone ~(CaL/sqcm/day~

Nom. Size ~çoating, Model

~
4’ x7’ Selective AE-28

Gobl 3366
~MSC-28

#~~REF!~ö~P-HPjAE.32E

.EP-32
EPI-308CU (4’ x 8’)
EPI-308SS14’x 81

1845 ,_1661 1476 - 1292 1107
500

~

-

450 400

4.

350

~.______

300

25,830
27,675
26,753

28,598
26,753
29,520
28,598
28,598

22,298
— 24,196

23,247

24,196
22,773
25,619
24,196
24,196

18,696

1 19,680

19,680
18,696
21,648

1 19,750
19,750

14,981
17,048 17,048

, 16,015 16,015

14,981 14,981
14,465 14,465
17,564

I 16,531 ~,16,531

16,531 16,531

#REF!

.

MSC-32E
~CR-30

SP-32
lSunPro32

#REFL 408C-HP
AE-32 -
EC-32
GobI 408
IC-32
MSC-32

‘

.

30,44.3
26,753
30,443
29,520
27,675

33,210
29,520
31,365
34,133
31,365
29,520

26,094

26,568
25,619
23,721

28,940
25,619
27,517
29,415
27,517
25,619

21,648
22,773__j18,696

22,632
21,648
19,750

24,600
21,648
23,616
24,600
23,616

— 21,648

17,564_j.~17,564
— 14,981

19,114 19,114
17,564 17,564
15,498 1_15,498
19,631 19,631
17,564 17,564
19,114 19,114
20,147 1 20,147
19,114 [ 19,114

,

SC-32
SLCO-32 ‘

SLCR-32
SSC-32

31,365
32,288
32,288
30,443

27,517
27,991
28,466
26,568

23,616
23,616
24,600
22,632

19,114
20,147
18,598

19,114
20,147
18,598

#REFI #REF! 410P-HP — 35,055 29,889
AE-40E 33,210 28,466

-— EP-40 — - 36,900 ~ 32,261
— 37,823 J 32,736

MSC-40E 33,210 28,466
SP-40 36,900 32,261
SSP-40 35,978 131,312

—.--——--——-—-—-———-—

hj~u~io4~ ~ ~ —1

#REFI ‘ #REFI 410C-HP I 41,513 35,582
36900 I 31 78

EC-40 38,745 , 33,684
GobI 410 42,435 . 36,531

39,668 ~ 34,633
MSC-40 38,745 33,684

38,745 33 684
SLCO-40 -~ 38,745 I 33,684

• TSLCR-40 40,590 35,582

24,600 18,598 18,598
23,616 18,598 18,598
27.552 22,214 22,214
27,552 22,214 ~ 22,214
23,616 ~ 18,598 I 18,598
27,552 j 22,214 22,214
26,568 1 21,697 I 21,697

~ ~
29,520 23,764 23,764
26 568 21 697 21 697_
28,536 - 23,247 23,247
30,504 25,313 25,313

— 29,520 23,764 L
23

’
764

28,536 23,247 23,247
28 536 L

2324723
’
247

28,536 L22’730~ 22,730
30,504 25,313 25,313

-— 37,823 32,736
I I

27,552 22,730 22,730
I
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HECO Table 6. Solar Collector BTU/Day Output by Hawaii Sunshine Zone
OG-100 Protocol Format (BTU/sq ft day)
Hawaii Sunshine Zone (Cal/sq cm/day)

1845 1 1661 1
— 500~ 450

~‘~________

~2,435 35,582

1476
400

1292
350

1107
300

Nom. Size Coating Model

4’ x 12’ Paint 1412P-HP 28,536 21,697

.

21,697

4’ x 12’ Selective 412C-HP 49,815 43,173 36,408 29,446_ 29,44’i

5’ X 7’ Selective Aprius AP-20 21,218 18,9771 16,728 14,465 14,465
Aprius AP-22 23,985 21,349 18,696 16,015 16,015

7’ x 7’ tSelective Aprius AP-30 — 32,288 28,4.66 24,600 21,181

Notes:
tValues for the 350 and 450 Sunshine Zones are Interpolated assuming a linear relationship.

21,181

2. Values for the 300 Sunshine Zone equals the 350 Sunshine Zone per Section 2.02. ,
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HECO Solar Water Heating System Standards & Specifications
t06101199 fn:table7]

Effective June 1,1999

Table 7. Minimum Thermosiphon System
Tank Supports, Support Anchoring Fasteners & Tank Mounting Brackets

No. of Tank No. of Support No. of Tank
Tank Lenctth Supports’ Fasteners2 Mount Brackets3

48”- 56” 2 4 4
69”- 75” 3 6 6
91”-108” 4 8 8

120”-130” 5 10 10
160” 6 12 12

1. Based on typical rafterljoist spacing of 24’ on center or less. For rafter/joist spacing greater than 24’ on center refer to
Section 3.03.2. Minimum support length not less than tank diameter or width.

2. Minimum of 2 support fasteners per support of 5/16’ diameter for direct mount method. Fasteners of sufficient length
to
penetrate a minimum of 1 %‘ into the roof structural member.

3. Tank mounting brackets shall be located on and secured to opposite sides of each tank support.



HECO SOLAR WATER HEATING SYSTEMS ACCEPTED PRODUCTS LIST
COLLECTORS • r 1

Manufacturer Brand Name -. Model No. — Type Absorber Coating

Alternate Ene!gy
Technologies

Alternate Energy

.

American Energy

AE-21
AE-24
AE-26
AE-28 I
AE-32 ~
AE-40 [

AE-21 E
AE-24E

Flat Plate
Flat Plate
Flat Plate
Flat Plate
Flat Plate
Flat Plate
Flat Plate
Flat Plate

Black Chrome
T Black Chrome

Black Chrome
BlackChrome
Black Chrome
Black Chrome
Selective Paint
Selective Paint

AE-26E Flat Plate Selective Paint
AE-28E j~
AE-32E
AE-40E

Flat Plate
Flat Plate
Flat Plate

Selective Paint
Selective Paint
Selective Paint

‘Morning Star

Morning Star

~

MSC-21
MSC-24
MSC~-26 •

MSC-28
~ MSC-32

MSC-40
MSC-21 E
MSC-24E
MSC-26E
MSC-28E
MSC-32E
MSC-40E

Flat Plate
Flat Plate
Flat Plate
Flat Plate
Flat Plate
Flat Plate
Flat Plate
Flat Plate
Flat Plate
Flat Plate
Flat Plate
Flat Plate

Black Chrome
BlackChrome
Black Chrome
Black Chrome
Black Chrome
Black Chrome
Selective Paint
Selective Paint
Selective Paint
Selective Paint
Selective Paint
Selective Paint

Star Fire — ST-21 E
ST 40E

Flat Plate
Flat Plate

Selective Paint
Selective Paint

Corona

~

j
~

SLCO-30 (4’x6’)
SLCO-32 (4’x8’)

SLCO-40 (4’xl0)

Flat Plate
Flat Plate
Flat Plate

Black Chrome
Black Chrome
Black Chrome

Chromagen SLCR-30 (4’x6’)
SLCR-32 (4~x8)

SLCR-40 (4’xlO’)

Flat Plate
Flat Plate
Flat Plate

Black Chrome
Black Chrome
Black Chrome

Heliodyne Gobi Gobi 3366 Flat Plate Black Chrome
IGobi Gobi 408 Fiat Plate Black Chrome

Gobi 410 Flat Plate Black Chrome

R & R Services ‘Copper Star 21 EPI-308CU(3’x7’)I Flat_Plate I Black_Paint
Copper Star 24 I EPI-308CU (3’x8’) Flat Plate Black Paint
COPPer Star 32 EPI-308CU (4’x8’) I Flat Plate Black Paint

Sunlast 21 EPI-308SS (3’x7’) Flat Plate Black Paint
Sunlast 24 — EPI..308SS (3’x8’) I Flat Plate Black Paint

—_______ ~Sunlast32 EPI-3OBSS (4’xB’) Flat Plate Black Paint .
JSunpro 21 Sunpro 21 I Flat Plate Black Paint

-—__________ ISunpro 24 Sunpro 24 Flat Plate I Black Paint
Sunpro 32 4 Sunpro 32 Flat Plate I Black Paint

—-_________ Surtpro 40 Sunpro 40 I Flat Plate Black Paint
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HECO SOLAR WATER HEATING SYSTEMS ACCEPTED PRODUCTS LIST
COLLECTORS (cont.)

I
~nutacturer Brand Name Model No. Type Absorber Coating
Racico Products Inc. Radco 308C-HP j Flat Plate Black Chrome

408C-HP I Flat Plate Black Chrome
410C-HP Flat Plate Black Chrome
412C-HP 1 Flat Plate Black Chrome
308P-HP Flat Plate Black Paint

I

I

r 408P-HP Flat Plate Black Paint
41 OP-HP Flat Plate Black Paint
412-P-HP Flat Plate .Black Paint

S~~l~la~a Bt Collector Flat Plate Selective
J Collector Flat Plate Black Paint

I K Collector Flat Plate Black Chrome
L Collector Flat Plate Black Paint

4 M Collector Flat Plate I Black Chrome

SunEarth Empire EC-20 Flat Plate Black Chrome
EC-21 Flat Plate Black Chrome
EC-24 Flat Plate Black Chrome
EC-32 Flat Plate Black Chrome
EC-40 Flat Plate BlackChrome

-

Empire EP-20 Flat Plate Black Paint -

EP-21
j EP-24

Flat Plate
Flat Plate

Black Paint
Black Paint

I EP-32 • Flat Plate Black Paint
EP-40 Flat Plate Black Paint

Imperial lC-24 f
lC-32

Flat Plate
Flat Plate I.

Black Chrome
Black Chrome

lC-40 Fiat Plate Black Chrome

Imperial IP-24 Flat Plate — Black Paint —

IP-32 Flat Plate I Black Paint
Black Paint —lP-40 Flat Plate 1

SolarStar SSC-21 Flat Plate Black Chrome
SSC-24 Flat Plate Black Chrome

— SSC-32
SSC-40 —

Flat Plate Black Chrome
~. Fiat Plate Black Chrome —

Flat PlateISolarStar SSP-21
- ~_ I SSP-24

SSP-32
-___________ SSP-4O

SunWise SC-24 •
-

SC-32
- — SC-40

Black Paint
Flat Plate Black Paint
Flat Plate Black Paint
Flat Plate L Black Paint

Flat Plate Black Chrome
Flat Plate~~ BlackChrome
Flat Plate Black Chrome

I SP-24
SP-32
SP-40

—_______ I

Flat Plate j Black Paint
Flat Plate Black Paint
Flat Plate Black Paint

i.
—-—---

•
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HECO SOLAR WATER HEATING SYSTEMS ACCEPTED PRODUCTS LIST
~ORAGETANKS& HEATERS I
(HECO Listed Hi~EfficIent Electric Water Heaters Are Automatically Accepted)

Manufacturer Brand Name
I

Model No. Type Heating Element

A.O. Smith ProMax SUN-80
I SUN-120

Open Storage
. Open Storage

yes
yes

American Solar Storage Tanks SE62-80H-45S
SE62-1 1 9R-45S

Open Storage

~ Open Storage

yes
yes

Bradford White iSolar Saver MS65R6 (SS) Open Storage yes
MS8OR6 (SS) 1 Open Storage yes
MS12OR6 (SS) .~. Open Storage

Lochinvar Co~p_~ SunSaver FTAO66-K Open Storage yes
FTA-082-K Open Storage yes
FTA-120-K Open Storage yes

FTS-066 Open Storage no
FTS-082 Open Storage no
FTS-1 20 Open Storage no

Radco Products Inc. Copper SunSation CSS-60 Heat Exchange no
CSS-80 Heat Exchange no

j CSS-1 00 Heat Exchange no

Rheem Sotaraide 81VR80-1 Open Storage yes
81 VR1 20-1 Open Storage yes

._________________

81 VR8O-T
81VR12O-T

Open Storage
Open Storage

no
no

Richmond Solar Model S80-1 Open Storage yes
S120-1 Open Storage yes

S8OTC-1 Open Storage yes
S12OTC-1 Open Storage yes

Ruud Solar Servant RSPER8O-1 Open Storage yes
RSPER12O-1 Open Storage yes

RSPER8O-T Open Storage no
RSPER12O-T Open Storage no

Solar Servant TC RSTCR8O-1 Open Storage yes
RSTCR12O-1 Open Storage r yes

- RSTCR8O-T Open Storage — no —____

noRSTCR12O-T Open Storage I

Solahart Industries Solahart 150 J
180 J
220 J I

-~ — —— 300 J I

— 440 J

Closed Storage
Closed Storage
Closed Storage

yes
— yes
—~ yes

yesClosed Storage
Closed Storage yes

APL.AugO8_2007.xls 3 of 9 Effective August 2007



HECO SOLAR WATER HEATING SYSTEMS ACCEPTED PRODUCTS LIST

Solahart

Solahart

150 L
180 L
220 L
300 L
440 L

150 LX
180 LX
220 LX
300 LX
440 LX

252 SL
303 SL

Open Storage
Open Storage
Open Storage
Open Storage
Open Storaoe

Open Storage
Open Storage
Open Storage
Oosn Storaae
OpenStorage

Open Storage
Open Storage

Closed Storage
Closed Storage
Closed Storage

Ooen Storaoe
Open Storage
Open Storage

yes
yes
yes
yes
yes

yes
yes
yes
yes
yes

yes

STORAGE TANKS & HEATERS (cont.) Model No. Type Heating Element
(HECO Listed High Efficient Electric Water Heaters Are AutomatIcally Accepted)

.

Manufacturer Brand Name
~

150 K Closed Storage yes
180 K
220 K

Closed Storage
Closed Storage

yes
yes

Solahart Industres ISolahart 300 K Closed Storage yes
440 K Closed Storage yes

T 150 KBCXII Closed Storage yes
180 KBCXII Closed Storage yes--__________________

220 KBCXII Closed Storage yes
Solahart Industries Solahart 300 KBCXII Closed Storage yes

440 KBCXII

-

~___

Closed Storage

:

yes

Edwards L180 (48 gal.) Open Storage yes
j L305 (80 gal.) Open Storage ~ yes
j L440 (116 gal.) Open Storage I yes
I L600 (160 gal.) Open Storage I yes

State Industries State SBV-66-1OTS Open Storage yes
SBV-82-1OTS Open Storage I yes~_

j OST-66-E I_Open_Storage yes
OST-80-E I Open Storage

I OST-120-E Open Storage yes

Solar Edwards

Solahart

Edwards

27OSL2USA
34OSL4USA
43OSL4USA

DES125 (42 oal.)
DES25O (80 gal.)
DES 350 (92 gal.)

yes

yes
yes
yes

yes
yes
yes
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HECO SOLAR WATER HEATING SYSTEMS ACCEPTED PRODUCTS LIST
CIRCULATING PUMPS

Manufacturer Brand Name Model No. Type *

Bell & Gossett Bronze Fox J NBF-8S/LS AC
NBF-9U/LW AC

I

I NBF-1OSILW
NBF-12U/LW

AC
AC 1

NBF-12F/LW AC
NBF-18S AC
NBF-22U AC
NBF-22U AC

Grundfos ~Gwndfos UM15-10B5 AC
UM15-10B7 AC11- UP15-18SU AC
UP15-42SU AC

1 UP15-18SF AC
UP15-42SF AC
UP15-18B5 AC
UP15-42B5 AC

~______________ UP15-18B7 AC
UP15-42B7 AC

1 UP25-64SU AC
UP25-64SF AC
UP26-96BF AC
UP26-99BF J AC
UP43-75BF AC

Hartell Brushless MD-i 0-HEH DC

Hartell j Brush MD-3-DCL DC

I J~MD-10-DCH DC

Ivan Labs Inc. El Sid 2W2RD331200 DC
2W2RD341500 DC
2W2RD31730 DC

Laing ecocirc solar J~ 720 B
ecocirc solar I 090 B

DC
DC

March Manufacturing March 809 AC/DC
809HS AC/DC

815 AC
L 821 J

830
AC
AC -_______________

Taco #0066 AC
#006-BC7-1 IFC
#006-BC7-IFC

AC
AC
AC —. #007B

#008B
#009B

I #O1OB

~

AC I
AC
AC —

-~
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HECO SOLAR WATER HEATING SYSTEMS ACCEPTED PRODUCTS LIST
PUMP CONTROLLERS

~ urer 1 Model No . T~

~otro~The~~DeRa-f D11-84 AC
DU-94 AC 4

Goidline Controls
~—

~i~iline GL-30
I GL-30-LCO

AC
AC

T

Sun Earth Isun Earth
I

PHOTOVOLTAJC MODULES

SETR 0301 U AC

Manufact rer Brand Name Model No . Type—

I

Alternative Energy Engineering AE-5G
AE-1OG

DC -

-.______

DC
I AE-20G DC

BP Solar, Inc. IBP Solar
~

BP SX 10 DC 1
BPSX2O DC

Shell Solar
~.

Shell Solar ST5 DC .

ST1O DC
ST2O

SunWize SunWize OEM1 0 DC
OEM2O DC

Yingli Solar Vingli Solar YL1O
YL2O

DC
DC

TIME SWITCHES

M~act~reT~ Brand Name Model No. Type

TS212 ACBRK Electronics Inc. ~BRKElectronics

l~tAl~ TS212RP AC

WH4O AC
EH1O AC I

AC —

AC -I

EH4O
T104

;.

M.H. Rhodes Marktime 72133 AB AC

Electric 400471
4014-71P

i~

AC
~

AC
-— 4 P1O4P -

~ P1O4PC
—. AC I

AC
P104-S

P1O4P-S
AC
AC —
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HECO SOLAR WATER HEATING SYSTEMS ACCEPTED PRODUCTS LIST
TIME SWITCHES (Cont.) I

Manufacturer Brand Name Type] Model No.

Solahart ISolar Optimiser TEK 414 DC
TEK415 AC

IPIPING INSULATION —____________

Manufacturer I Brand Name Model No. 1 Type i

I I
Aeroflex International ~Aerocel AC5812 1/2” wall mm.

AC7812 1/2” wall mm.

Aramceil LLC AP Armaflex AP Armaflex 1/2” waIl mm.

Bridging China Int’l Solar Flex
I

MMAC 05812
MMAC 07812

1/2” wall mm.
1/2”wall mm.

Mueller Industries Streamline CT-98 1/2” waIl mm.

Nomaco K-Flex FlexTherm Pipe Insulation 1/2” wall mm.
lnsul-Tube Insul-Tube 180 1/2” wall mm.

VALVES

Manufacturer Brand Name Model No. Type DescrIption

American Valve American Valve Ml 00 Bronze Ball Valve
M100S Bronze Ball Valve

Arrowhead Brass Arrowhead Brass 220 Brass Boiler Drain
221 Brass Boiler Drain
222 Brass Boiler Drain
223 Brass Boiler Drain

Arrowhead Brass 251 Brass Hose Bib
253 Brass Hose Bib

. 351. Brass Hose Bib
353 Brass Hose Bib

B&K Industries ~B&KIndustries 107-403HC Brass Ball Valve
j 107-404HC Brass Ball Valve

I 107-453HC Brass Ball Valve
107-454HC . Brass Ball Valve

IB&K lndustnes 101 -003 Brass I Swing Check Valve
101-004 Brass Swing Check Valve101-503 Brass Swing Check Valve

101-504 Brass Swing Check Valve

:B~KIndustries 102-003 . Brass Boiler Drain
I 102-004 Brass I Boiler Drain102-OO3HC Brass I Boiler Drain

I 102-OO4HC Brass Boiler Drain
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HECO SOLAR WATER HEATING SYSTEMS ACCEPTED PRODUCTS LIST
VALVES(cont.J —~ ~-

-~ ~B&Klndustnes -

- -

Model No. Type Description

Hose Bibb
Hose Bibb

103-023HC
103-024HC

Brass

I Brass
,ProUne

.
101 -203 Bronze SwingCheck Y”
101-204 Bronze SwingCheck Y
101-703 Bronze SwingCheck “Y~
101-704 Bronze J Swing Check Y”

ProLine 102-703 Brass Boiler Drain
102-704 Brass Boiler Drain

Cash Acme LCash Acme — #8316 Bronze Temp./ Press. Relief

Erie M~.Company ~jMotortroI #0654C0307GB00 - Electric - Motorized Check v~i~

Familian Northwest Inc FNW Valve FV 12 420 Brass Ball Valve
FV 34420 Brass Ball Valve
FV 12 421 Brass Ball Valve
FV 34 421 Brass . Ball Valve

Grundfos Grundfos 519852 Bronze Flange Isolation Valve

Guardian Guardian 16-202-1 25 Bronze Press. Relief

HammondValve. Hammond
~

#8201 Brass Ball Valve
. #8211 Brass Ball Valve

Mueller Industries Streamline M42001 2 Brass / Bronze Boiler Drain
M420034 Brass / Bronze Boiler Drain
S210012 ] Brass / Bronze Ball Valve
S21 0034 Brass / Bronze Ball Valve

Nibco Inc. Nibco S-413
T-41 3

Bronze
Bronze ~

Check Valve
Check Valve

T-580 Bronze Ball Valve
f T-585 Bronze Ball Valve

Premier Premier ~ #252259 Brass

Red-White Valve Corp. Red-White #247 I Bronze I
5044F Brass

— Ball Valve

— Check Valve
Ball Valve

5049F ~ Brass Ball Valve

Solar Edwards RMC I HT575
H1748

{

Brass Temp. / Press. Relief
Brass I Temp. / Press. Relief

SunEarth SunEarth B-6001-Yi11 Bronze Ball Valve -

Taco Taco I 258-2 - I.Bronze Isolation Valve
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HECO SOLAR WATER HEATING SYSTEMS ACCEPTED PRODUCTS LIST
VALVES (cont.)

Manufacturer Brand Name Model No.

.____________

Type Description

Watts Regulator Watts No. 3L-Z9 Bronze Press. Relief
.

No. 53L Bronze Press. Relief

I_________________ j FBV-1 Brass Ball Valve
FBVS-1 Brass Ball Valve

Blue Ribbon No. 1 OOXL I Bronze Tempf Press. Relief
Series CVY Brass Check ValvesSeries CVYS i Brass Check Valves

Series B-6000 Bronze Ball Valve
Series B-6001 4 Bronze Ball Valve

WBV Brass
WBVS Brass

ZurniWilkins Zurn/Wilkins

TEMPERATURE GAUGES

TP1 1 OOA Bronze

Model No. Type

Temp./ Press. Relief

Manufacturer Brand Name

Clifton Industrial Clifton 13-2-06-03 Bi-Metal
13-2-06-04 Bi-Metal
A4-2-06-03 Bi-Metal

J~ A4-2-06-04 Bi-Metal
#71 226 Bi-Metal

Heliotrope General Two-Temp Two-Temp Electronic
Quadra-Temp Quadra-Temp Electronic

Goldline Controls Goldline TD-GL Electronic

Grainger Taylor 9940-10 Digital Panel
Thermometer

,

Letro Products, Inc. - Letro SL2DW Bi-Metal
SL2DW3 Bi-Metal

Pasco Pasco 1449 Bm-Metal
1449~C J Bi-Metal
1450 Bi-Metal

I 1450-W Bi-Metal
1455 Bi-Metal
1457 — Bi-Metal

Winter’s Thermogauges T100 Industrial 9lT I —

— T174 Bi-Metal

I 130040 Bi-Metal
T30060 Bi-Metal

I T31 060 I Bi-Metal
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ENERGYSOLU TIONS.
FOR THE HOME

Hawaiian Electric.Giving you the pov~er

Date: July 28, 2008

To: All HECO Participating Contractors and Product Suppliers

From: Bryan Law, 543-4784

Subject: Addendum No. 2 to the HECO Solar Water Heating Systems Accepted

Products List dated February 1, 2008

Effective immediately the following solar collectors are added to the HECO Residential
Solar Water Heating System Accepted Products List and S&S Table 6 dated February
1, 2008. Use of these products prior to the date of this Addendum is acceptable.

Hawaii Sunshine Zone Btu Ratings
Collect~r Nominal

Supplier Mod~L# ~QQ ±~Q ~QQ 350 Type Coating
Solene SLCO-32P 4 x 8 24,908 20,875 16,728 12,915 FIat Plate Black Paint
Solene SLCO-40P 4 x 10 29,520 25,145 20,664 16,015 Flat Plate Black Paint

Heliodyne Gobi 336 013 4 x 7 23,985 20,875 17,712 14,465 Flat Plate Black Chrome
Heliodyne Gobi 406 001 4 x 7 25,830 22,773 19,680 16,015 Flat Plate Selective
Heliodyne Gobi 406 002 4 x 7 23,985 20,400 16,728 12,915 Flat Plate Black Paint

Heliodyne Gobi 408 001 4 x 8 31,365 27,517 23,616 19,114 Flat Plate Selective
Heliodyne Gobi 408 002 4 x 8 29,520 25,145 20,664 16,015 Flat Plate Black Paint
Heliodyne Gobi 408 013 4 x 8 29,520 25,145 20,664 16,531 Flat Plate Black Chrome

Heliodyne Gobi 410 001 4 x 10 39,668 34,633 29,520 24,280 FIat Plate Selective
Heliodyne Gobi 410 002 4 x 10 36,900 31,787 26,568 20,664 Flat Plate Black Paint
Heliodyne Gobi 410 013 4 x 10 36,900 31,787 26,568 21,181 Flat Plate Black Chrome

Please attach this addendum in front of your HECO Approved Product List and S&S
Table 6 documents, and notify your staff of the change.



RESIDENTIAL NEW CONSTRUCTION AND RETROFIT PROGRAMS
LIST of ACCEPTED

HIGH-EFFICIENCY ELECTRIC WATER HEATERS
[fn:\revisedAccWHListO6/O7~

Electric resistance water heaters must meet the energy efficiency requirements
stipulated in the following table to qualify for financial incentives under the Residential
Efficient Water Heating Program. This table is based on the 1990 federal efficiency
standards established by the National Appliance Energy Conservation Act (“NAECA”).

Residential New Construction and Retrofit Programs
High-efficiency electric water heater specifications and incentive rebate levels*

Tank Capacity
Efficiency

Factor
Retrofit
Rebate

New Construction
Rebate

35 gal or less .94
-

$40 $60
36-45 gal .93 $40 $60
46-64 gal .92 $50 $80
65 gal .91 $50 $80
66 —118 gal .88 $70 $80
119+ .83 $70 $80

80 + w/ load control device .88 — $270**

119 + w/ load control device .83 --- $270**

* Specification and incentive amounts are subject to change.

** New-construction developers installing a qualifying 80+ gallon tank with a
HECO-supplied load control timer qualifies participating homeowners to receive a
monthly $5 credit on their electric bills.

The financial incentive available to the purchaser of one of the qualifying high-efficiency
electric water heaters depends on (1) the tank size of the water heater being purchased
and (2) assuring the efficiency factor is the correct rating for the selected size tank.

The following list of high-efficiency electric water heaters is based on specifications
contained in the May 2007 Gas Appliance Manufacturers Association (Gama)
Consumers’ Directory of Certified Efficiency Ratings for Residential Heatinci and Water
Heating Equipment. This list may not be complete and it may be updated periodically
without notice.

HECO Accepted Water Heater List (RNC and REWH) 06/07 GAMA Guide Update



American Water Heater Company

Trade Names: ACE, Ameilcan, American Hardware, America’s Best, Apex, AquaTemp, AquaTherm,
Aqua matic, Best. Best Deluxe, Champion, Craftmaster, De-Limer, Deluxe, Eagle, The Earl’s Energy
Conservation Water Heater, The Earl’s Energy Saver Plus, Evirotemp. Four Most, Hotmaster,
Hotstream King-Kleefl, King-Line, Master Plumber, Natlonallne, Neptune, PenguIn, Premier Plus,
Premier Plus Self Cleaning Presstlge, ProLine and ProLIne Plus, Quaker, QuickFlo, Raywall,
Revere, Riveria, Sands, Sentinal, Servi-Star, Shamrock, Special Deluxe. Standard, Super Eagle,
Super-Flo, Supreme, SureFire, ThoroClean. TrueTest, Tru Value, US Supply, XCL Energy Saver.

Comments:
First asterisk after letter “E” may be replaced with any number (1,3,5,6,8,9,10 or 12) signifying warranty
period.
May have prefix “S”
May have prefix “LDC’
First three asterisks after model number are changes to total wattage.
May have suffix ~‘O~or “S”
May have any comintation of the folowing suffixes: V,M or X.
May have suffix “CC”.

Model # Energy Factor Gallon Size
EE40R’~~ 0,95 40
EE2-50R~ 0.92 50
*~E*360H~C*~ 0,93 60 discontinued, still qualifies
EE3-5OHm~’ 0.93 50
EZ3 50H~C~ 0,93 50 discontinued, still qualifies

E3-50H~O 0.93 50
0.93 50

EE*3.5OR~*~ 0.95 50
Ez3~5oR_*c~ 0.93 50
EE*2.65H*~~ 0.90 66

0.91 66
EE*365H~**~ 0.92 66
EE*2~80H~*~** 0.90 80

0.91 80
EE*3~80Hrn* 0.92 80
~ 11 ~ 0~83 449 discontinued, still qualifies
****E*~11 9R~*Ci* 03 449 discontinued, still qualifies
EE2.50H~ 0.92 50

0.90 66
***E*3 50H***O~ 0~93 50 discontinued, still qualifies

06107 GAMA Guide Update
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Bradford White Corp
Trade Names: Bradford White, JetGlas

Comments:
The M or J prefix in the model number by be replaced with A.B,D.P, PH or R.
The “6” may be replaced with 1.2,3,4.5,7,8,9 or 10.
An additional suffix number may be added to indicate an engineering change.
The “S” may be replaced by a “D’s.
An additional S” may be added as a suffix to indicate screw-in elements.
-12 may be substituted for -14. -16 may be substitued for -17.
Asterisks may be replaced by letters “S” or “0” or the numbers 0,1.2,3,4.5,6,7,8 or9.

Model # Energy Factor Gallon Size
M230L””S3 . 0.94 30
M230L~S5 0.94 30
M230L~S(A) 0.94 30 New
M230L~S(B) 0.94 30 New
M2HE40S~S3 0.93 40
M2HE40S~S5 0.93 40
M2HE4OS**S(A) 0.93 40 New
M2HE4OS**S(B) 0.93 40 New
M240L~S3 0.93 40
M240LS5 0.93 40
M240L~S(A) 0.93 40 New
M240L**S(B) 0.93 40 New
M250S”S2 0.92 50
M250S”S5 0.92 50
M250S**S(A) 0.92 50 New
M250S~(B) 0.92 50 New
M2HE50S~S3 0.93 50
M2HE5OS”S5 0.93 50
M2HE5OS**S(A) 0.93 50 New
M2HE5OS**S(B) 0.93 50 New
M2HE65R~S3 0.91 65
M2HE65R~S5 0.91 65
M2HE6SR**S(A) 0.91 65 New
M2HE65R~S(B) 0.91 65 New
M280R””S2 0.88 80
M2HE80R~S3 0.91 80
M2HE8OR**S5 0.91 80
M2120R”S2 0,$5 449 discontinued, still qualifies
M-lll-40T”S-13 0.93 40
M-Ilt-sor-’s-17 0.92 50
M-lIl-50T~S-19 0.93 50
M~lll~65R***S~13 0.91 65
M~llI.65R***S~17 0.91 65
M-Ill-80R””S-13 0.91 80
PA II 120R”””S 13 0~84 449 discontinued, still qualifies
PA II 120R””S-45 0~84 449 discontinued, still qualifies
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GSW Water Heating Company
Trade Names: John Wood, GSW, Moffat, Medal

Comments:
All models may have a parefix number to indicate warranty period, and G, JW or SS to indicate brand.

Model # Energy Factor Gallon Size
5OTDE3 0~93 50 EF reduced, but still qualifies
11DSDE 0,83 449 discontinued, still qualifies
66S0E 0.88 66

Loch invar Water Heater Corp.
Trade Name: Energy Saver, Golden Knight, Knight

Comments:
The model number may be further suffixed with a “K” to denote double element heater.
“K” may be replaced with one or two of the following: A,B,C,D,E,F.G,H,I,J,K,L,M,N or P to denote element
wattages other than 4500.

Model # Energy Factor Gallon Size
ETAO4OKK-3 0.93 40
STAO4OKK-3 0.93 40
ETAO52KK-3 0.93 50
STAO52KK-3 0,93 50
ETAO66KK-3 0.91 65
STAO66KK-3 0.91 65
ETAOB2KK-3 0.91 80
STAO82KK-3 0.91 80
LTAO41KK 0.93 40
XTAO4IKK 0.93 40
LTAO5IKK 0.93 50
XTAO51KK 0.93 50
LTAO65KK 0.91 65
XTAO65KK 0.91 65
LTAO8IKK 0.91 80
XTAO81KK 0.91 80
LTAI2OKK 0,84 149 discontinued, still qualifies
X1A420KK 0,94 . 149 discontinued, still qualifies
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Marathon Water Heater Company
Trade Name: Marathon

Model # Energy Factor Gallon Size
MR-30230B 0.94 30
MR30238B 0.94 30
MR30245B 0.94 30
MR40230B 0.94 40
MR40238B 0.94 40
MSR5O23OB 0.94 50
MSR50238B 0.94 50
MR40245B 0.94 40
MSR50245B 0.94 50
MR50230B 0.94 50
MR50238B 0.94 50
MR502458 0.94 50
MR75230B 0.92 75
MR75238B 0.92 75
MR75245B 0.92 75
MR85230B 0.92 85
MR85238B 0.92 85
MRE85238B 0.92 85
MR85245B 0.92 85
MR105230B 0,91 105
MR105238B 0.91 105
MR105245B 0.91 105
UC0N302388 0.94 30
UC0N30245B 0.94 30
UC0N40238B 0.94 40
UCONS5O238B 0.94 50
UC0N402458 0.94 40
UCONS5O245B 0.94 50
UC0N50238B 0.94 50
UC0N50245B 0.94 50
UC0N75238B 0.92 75
UC0N75245B 0.92 75
UC0N85238B 0.92 85
UC0N85245B 0.92 85
UC0N105238B 0.91 105
UC0N105245B 0.91 105
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Maytag
Trade Name: Maytag

Comments:
(*) indicates 8 or 9 for warranty.
(~) indicates X or 12 for warranty

Model # Energy Factor Gallon SIze
HE2~10S 0~93 40 discontinued, still qualifies
HE3””IOS 0,93 40 discontinued, still qualifies
HE2**50PC~~ 9,93 60 discontinued, still qualifies
HE2**60T 0~93 60 discontinued, still qualifies
HE3*~!6OT 0,93 60 discontinued, still qualifies
HX622ERTW 0~88 66 discontinued, still qualifies
HE2**82PC* 0~91. 82 discontinued, still qualifies
HE2””82T 0,94 80 discontinued, still qualifies
HE~~82T 0~94 80 discontinued, still qualifies
HR66DJRT 0,88 66 discontinued, still qualifies
HRE2I 2405 0,96 40 discontinued, still qualifies
HR”3ODERT 0.95 30
HRE2I25OPC 0.95 50
HRE212 SOT 0~96 60 discontinued, still qualifies
HR”90 DERT 0,93 40 discontinued, still qualifies
HRE2I2 SOS 0,96 59 discontinued, still qualifies
HR**40 DERS 9,93 40 discontinued, still qualifies
HRE212 82PC 0.95 80
HRE2I2 82T Q~96 80 discontinued, still qualifies
HR**62 DERT 9,93 59 discontinued, still qualifies
HR**52 DERS 0,93 69 discontinued, still qualifies
HRE29 66T 0.88 66
HR677DJRT 0~88 66 discontinued, still qualifies
HR~66DERT 0,93 66 discontinued, still qualifies
HR~82DERT 0,93 80 discontinued, still qualifies
HM3IOSHMSE3 o~a3 40 discontinued, still qualifies
HM352SHMSE3 0.93 40
HM352SHMSE3 0.95 50
#HR6 30 DERT 0.95 30 New
HRT 40 DERT 0.93 40 New
HRX 40 DERT 0.93 40 New
HRT 40 DERS 0.93 40 New
HRX 40 DERS 0.93 40 New
FiRS 52 DERT 0.93 50 New
HRX 52 DERT 0.93 50 New
HR6 66 DERT 0.93 66 New
HRX 66 DERT 0.93 66 New
HRT 82 DERT 0.93 80 New
HRX 82 DERT 0.93 80 New
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Reliance Water Heater Company

Trade Names: Ace, Ambassador, Barnett, Century, Crosley, Energy Stretcher, Freedom,
Freedom/Nipsco, Hardware House, Master Plumber/True Value, Mission, Nationaline, Patriot,
Penfield, President, Regency. Reliance, Sentry, Superior, The Plumbery, Thelma-King, Top Line.

Comments:
The following prefix may be added to the Reliance water heater line to reflect private brand names:
A,C,N,RE,SW,UP,BS,IN and MN.
The prefix (~)may be replaced by 1 through 15 for warranty changes
All model numbers may have one or more of the following suffixes: B.E,G,J,K,M,NC.R,V,W,X or V
First digit of suffix may be replaced by ito denote a single element model.

Model # Energy Factor Gallon Size
LT522LR1W~* 0.92 50
6522OCTJW~” 0.93 50
**662AR1W 0.88 66
“662ER1W 0.88 66
““6620RTW 0.88 66
6662OCTJWm 0.91 66
LT822LRTW 0.89 80
68220C’TW”” 0.91 80
#930 DKRT 0.95 30
640 SlIMS 0.93 40
9 40 DKRT 0.93 40
640 DOCT 0.93 40
940 DKRS 0.93 40
12 40 OARS 0.95 40
9 50 DKRS 0.93 50
~52 DKRS 0.93 50
9 80 DKRT 0.93 80
~50 DKRT 0.93 55
6 50 DOCT 0.93 55
LT 50 DLRS 0.95 50
““50 OARS 0.95 50
““50 DART 0.95 55
LT 50 OLRT 0.95 55
6 66 DORT 0.88 66
966 DKRT 0.92 66
666 DOCT 0.92 66
LT 80 DLRT 0.95 80
12 80 DART 0.95 80
““80 DOCT 0.93 80
•~4pDOLS 9,93 40 discontinued, still qualifies
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Trade Name: Hofpoint
Model #
HE3OMOI”

Energy Factor
9,93

Gallon Size
89 EF lowered, but qualifies

Trade Name:Professlonal (previously named Hotpolnt)
Model # Energy Factor Gallon Size
RHEPROIG 21 0,93 40
RHEMPRO52~2 0~92 60
RHEPROS2-2 9,92 60
RHEPRO522T 0,03 60
RHEPRO662 0,94 65
RHEPRO66 2T 0,94~ 65
RHEPRO8O2 0,00 89
RHEPRO8O2T 0~94- 80
RHE PRO4O-”-A 0.94 40
RHEM PR052-”-A 0.93 50
RHE PR052-”-A 0.94 50
RHE PR066-”-A 0.92 65
RHEMPRO3OA 9~9Q 30
RHE PRO8O-”-A 0.92 80
RHEPRO40-~T 0~93 40
RI4EMPROS2 * 9,92 60
Rl4�PR062” 0~92 60
RHEPRO62 “T 0~93 50
R~4EPRO66• 0~g4 65
RHEPRO66~~1: 0~94 66
RHEPRO8O * 0~0 80
PJ.IEPRO8-1 9~94 89

discontinued, still qualifies
discontinued, still qualifies
discontinued, still qualifies
discontinued, still qualifies
discontinued, still qualifies
discontinued, still qualifies
discontinued, still qualifies
discontinued, still qualifies

Lower EF. but qualifies

discontinued, still qualifies
discontinued, still qualifies
discontinued, still qualifies
discontinued, still qualifies
discontinued, still qualifies
discontinued, still qualifies
discontinued, still qualifies
discontinued, still qualifies
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Rheem Mfg Company
Trade Name: General Electric

Comments:
The “““denotes change to wattage and may be replaced by the following alphanumerics: A, or KCOO.

ModelI Energy Factor Gallon Size
PE4OMO9” 0.93 40
SE4OM12~ 0.94 40 EF change qualifies
SE5OM12MOI 9,92 50 discontinued, still qualifies
GE5OT6EA 0~93 69 discontinued, still qualifies
SE6OT12MO~ 0,93 60 disóontinued, still qualifies
PE66TOA 0,94 66 discontinued, still qualifies
SE8OTI2MO1 0,91. 80 discontinued, still qualifies
PE5OMO9 0.93
PEM5O1 2* 0~93 50 discontinued, still qualifies
PE5OTO9” 0.93 50
SE5OTI2* 0.94 50
PE65T09” 0.92 65
GE4OTO6* 0.93 40
GE3OTO6” 0~92 30 EF change but qualifies
PE3OSOO 0,92 30 EF change but qualifies
SE80112* 0.92 80
SE4OMI2” 0.94 40
GE5OTO6” 0.94 50
GE8OTO6 0~6 80 discontinued, still qualifies
SE5OM12* 0.93 50
PE65TOOAI’J400 9,89 66 discontinued, still qualifies
SE8OTI2MHOO 0~86 80 discontinued, still qualifies
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Trade Name: Rheem
Comments
The first ““ denotes the warranty period and may be replaced by the following letters: V,l,J,K,X, or
a dash.
The second “““ denotes the single or double element model and may be replaced by the following
alphanumerics: S, D, I or 2.
Model I Energy Factor Gallon Size
7240-” 0.93 40
82*R40_*T 0,03 40 discontinued, still qualifies
82M”R52 * 0~92 60 discontinued, still qualifies
82*R52* 0~92 60 discontinued, still qualifies
82R52 ‘1 0~93 50 discontinued, still qualifies
82*R66~* 044 66 discontinued, still qualifies
82*R66_*T 044. 66 discontinued, still qualifies
B2~R80~* 0,00 80 discontinued, still qualifies
82*R8G~*T 0,94. 80 discontinued, still qualifies
81*120*T ~ 0,86 449 discontinued, still qualifies
83VR40_* 0.94 40 EF change still qualifies
83MVR52~* 0.93 50
83VR52-” 0.93 50
83R52- 0.94 50
83VR66- 0.91 66
83*R66_* 0.92 65
83VR8O~* 0.92 80 EF change still qualifies
82V120-2 0,85 449 discontinued, still qualifies
83*R4O~* 0.94 40
83M*R52~* 0.93 50
83*R52R* 0,94 50 discontinued, still qualifies
82”R1O “T 0,93 40 discontinued, still qualifies
82M*R62 * 0,92 60 discontinued, still qualifies
82*R52 * 0,92 50 discontinued, still qualifies
82”R52 T 0~93 60 discontinued, still qualifies
________ 0,94 65 discontinued, still qualifies
82R66 “T 0,94 66 discontinued, still qualifies
82*R80~~* 9,90 80 discontinued, still qualifies
82*R80_*T 0,94. 80 discontinued, still qualifies
81 *1 20*1 ~ 0~86 449 discontinued, still qualifies

Trade Name: Rheem-Ruud Light Duty Electric
Model I Energy Factor Gallon Size

0,88 80 discontinued, still qualifies
ELD4O-B 0.94 40
ELD52-B 0.94 50
ELD66-B 0.92 65
ELDS3O B 0~99 80 EF change but qualifies
ELD8O-B 0.92 80

Trade Name: Vanguard
Model I Energy Factor Gallon Size
lpzs4 0~93 40 discontinued, still qualifies
1pz88 0,93 60 discontinued, still qualifies
wz~s 044 80 discontinued, still qualifies
4-pZ82 045 4-19 discontinued, still qualifies

0~92 80 EF Changed, but qualified
3WA70 0.94 40
3WA73 0.94 50
3WA76 0.92 80
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Richmond Water Heaters
Trade Name: RIchmond

Comments:
The first “““ denotes the warranty period and may be relpaced by the following letters: V,l, K or X.
The second “““ denotes the single or double element model and may be replaced by the following
numbers: I or 2

Model I Energy Factor Gallon Size
RMEM*R4O~*TI 0.93 40
9EMR4O-” 0.93 40

9,94 49 discontinued, still qualifies
0.94 40

RMEMR5O-Tl 0.92 50
RME*R5O~*Tl 0.93 50
9EMR5O- 0.92 50
“EMR5O- 0.93 50
9ER50- 0.93 50
*ER50~* 0.94 50
RME*R65~*Tl 0.91 65
9ER66- 0.91 65
ER66-” 0.92 65

RME*R80~2 0~88 80 discontinued, stilt qualifies
RME*R80~*TI 0.91 80
RME*R80~* 0.88 80
9ER80- 0.88 80 Lower E.F, but qualifies
ER8O~* 0.92 80

8V120-2T B 0,85 449 discontinued, still qualifies
6E120 2 0~85 449 discontinued, still qualifies
T2V40-2 0.93 40

Trade Name: Richmond Light Duty Electric
Model I Energy Factor Gallon Size
TELD8O 0.88 80
TELD4O-B 0.94 40
TELD52-B 0.94 50
TELD66-B 0.92 65
TELDS3O B 0,90 30 EF change still qualifies
TELD8O-B 0.92 80
TELDI 20 B 046 449 discontinued, still qualifies
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Ruud Water Heater Division
Trade Name: Professional

Model I Energy Factor Gallon Size
RIJEPRC4O-T 0.93 40
RUE PRO4O--A 0.94 40
RUEMPRO52- 0.92 50
RUEPRO52- 0.92 50
RUEM PRO52~*~A 0.93 50
RUEPRO52.*T 0.93 50
RUE PR052-”-A 0.94 50
RUEPRO66-” 0.91 65
RUEPRO66’.”T 0.91 65
RUE PRO66~*~A 0.92 65
RUEPRO8O-” 0.90 80
RUEPRO8O-”T 0.91 80
RUEM PRO3O • A 0,90 30 EF Change, still qualifies
RUE PRO8O--A 0.92 80

Trade Name: Ruud

Comments:
The first””” denotes the warranty period and may be relpaced by the following letters: V.1, J,P,X or M.
The second i’” denotes the single or double element model and may be replaced by the following
numbers: I or 2

Model # Energy Factor Gallon Size
E*R40~*T 0.93 40
•E3R49,” 0.94 40
EM*R52~* 0.92 50
E*R52~ 0.92 50
E*R52~*T 0.93 50
PE3MR.52~* 0.93 50
E”R66- 0.91 65
E*R66~*T 0.91 65

0.92 65
E*R80~* 0.90 80
ER80~*T 0.91 80
RE2M 30 * 0,90 30 EF Change, still qualifies
*E3R~80~* 0.92 80
E120 *1 B 0~85 449 discontinued, still qualifies

PE2 120 2 0,85 449 discontinued, still qualifies
*E3R~52~* 0.94 50
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Sears, Roebuck and Company
Trade Name: Kenmore

Model I Energy Factor Gallon Size
153.320492HT 0.93 40
153.320493111 0.93 40
153.321512HT 0.92 50
153.321513111 0.92 50
153.320592 HT 0.93 50
153.320593 HT 0.93 50
153.320692 HT 0.91 66
153~320693HT 0.91 66
153.320892 HT 0.91 80
153.320893 HT 0.91 80
153.321340 0.95 30 E. F. change still qualifies
153.321341 0.95 30
153.329360 0.95 30
153.329361 0.95 30
153.329460 0.93 40
153.329461 0.93 40
153.321440 0.95 40
153.321441 0.95 40
153.313640 0.93 50
153.326660 0.93 50
153.326661 0.93 50
153.329560 0.93 55
153.329561 0.93 55
153.321540 0.95 55
153.321541 0.95 55
153.321640 0.95 66
153.321641 0.95 66
153.329660 0.92 66
153.329661 0.92 66
153.321840 0.95 80
153.321841 0.95 80
153.329860 0.93 80 EF change still qualifies
153.329861 0.93 80 EF change still qualifies
153.329262 0.93 38 New
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A.O. Smith Water products Co.
Trade Names: National, A.O. Smith, Glascote, Perma-Glas

Model I Energy Factor Gallon Size
EEH-52 0.92 50
EEH-52-920 0.92 50
PEH-52 0.92 50
PEH-52-920 0.92 50
EEH-52-930 0.93 50
PEH-52-930 0.93 50
EEH-66 0.95 66
PEH-66 0.95 66
EC-BOT 9,89 80 discontinued, still qualifies
PES-80T 0.89 80
EEH-80 0~92 80 discontinued, still qualifies
pE.H-.80 9~92 80 discontinued, still qualifies

043 449 discontinued, still qualifies
EES 120 9~83 449 discontinued, still qualifies
p~s120 0,83 449 discontinued, still qualifies
EC t201 0~85 449 discontinued, still qualifies
EES 1 20T 0,85 449 discontinued, still qualifies
PES 120T 9,85 449 discontinued, still qualifies
PEC 120 0,83 449 discontinued, stillqualifies
PXHS-40 0.95 40
ECRT-40 0.93 40
PXHT-40 0.95 40
ECRT-52 0.93 50
PXHT-52 0.95 50
ECRS-50 0.93 50
PXHS-52 0.95 50 discontinued, still qualifies
ECT-66 0.88 66
PXHT-66 0.95 66
ECRT-66 0.92 66
PXHT-80 0.95 80
ECRT-80 0.93 80
PXHS-50 0.95 50
ESM-40 0.93 40
ESM-50 0.95 50
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State lndustiies
Trade Name: State

Comments:
(~)indicates 1 through 15 or X for warranty.
All models may have one or more of the following suffixes: B,E,G,J,K,M,NC,R,V,W,X or Y.
First digit of suffix may be replaced by 1 to denote a single element model.

Model I Energy Factor Gallon Size
P**5220CTJW*** 0~90 60 EF changed, but still qualifies
P6620CTJW~ 0~9# 66 discontinued, still qualifies
p**8290CT,Jw** 80 EF changed, but still qualifies

ES6 40 DOCT 0.93 . 4Q
EPX 40 DXRT 0.95 40
lNl 50 DHMT 0.92 50
SCV 50 DHMT 0.92 50
ES~52DOCT 0.93 50
EP”52 DXRT 0.95 50
ES”50 DOCS 0.93 50
EP50 DXRS 0.95 50
ES~66DOCT 0.92 66
ES**66 DORT 0.88 66
INI 66 DORTE4 0.88 66
lNl 66 DORTE5 0.88 66
EP**66 DXRT 0.95 66
EP**66 DOCT 0~92 66 discontinued, still qualifies
EP**80 DXRT 0.95 80
ESX 40 DOCT 0.93 40 New
ES80 DOCT 0.93 80
“50 DLRS 0.95 50
“50 DLRT 0.95 55
“50 DART 0.95 55

80 DLRT 0.95 80
“80 DART 0.95 80
“40 DXRS 046 40 discontinued, still qualifies
1141 52 DHMTEH 045 50 discontinued, still qualifies
lNI 40 DHMSE3 0.93 40
lNl 40 DHMSE4 0.93 40
lNl 40 SHMSE3 0.93 40
lNl 40 SHMSE4 0.93 40
lNl 52 DHMTE3 0.93 40
INI 52 DHMTE4 0.95 50
SCI 40 DHMS 0.93 40 New
SCI 52 DHMT 0.95 50 New
SCV 40 DHMS 0.93 40
SCV 52 DHMT 0.93 40
EP4O DXRS 0.95 40
lNl 52 SHMTE3 0.95 50
lNl 52 SHMTE4 0.95 50
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U.S. Craftmaster Water Heaters

Trade Names: ACE, American Hardware, America’s Best, Apex, Aqua Temp. Aqua Therm,
Aquamatic, Best, Best Deluxe, Craftmaster, De-Limer, Deluxe, Eagle, The Earl’s Energy
Conservation Water Heater, The Earls Energy Saver Plus, Envirotemp, Four Most, Hotmaster,
Hotstream King Kleen, King-Line, Master Plumber, Nationailne, Neptune, Penquin Prestige, Pro-
Line, Pro-Line Plus, Quaker, Quick-Flo, Raywall, Revere, Riviera, Sands, Sentinel, Servistar,
Shamrock, Special Deluxe, Standard, Supereagle, Super Flo, Supreme, Sure-Fire, Thoro-Clean,
True-Test, Ire Value, U.S. Craftmaster, U.S. Supply, XCL Energy Saver, Whirlpool

Comments:
First asterisk after first number in model number may be replaced with any letter(A,E,F,H.J or Z) signifying
warranty period.
May have prefix “S’
First asterisk after model number may have “D or “S”.
Second through fourth asterisk after model number may have change to total wattage.
May have any combination of the following suffixes: V.M or X.
May have suffix “CO”.

Model I Energy Factor Gallon Size
EE3*40R*~~~ 0.95 40
E3*50H~~C~ 0,93 50 discontinued, still qualifies
EE2*50H~~~* 0.92 50
EE3*50H~*~~ 0.93 50
E3”SOR””C”” 0.93 50
EE3*50R*~~~ 0.95 50
EE2*~50R**~*** 0.92 50
EE2*65H~***** 0.90 66
E3*65H****C*** 0.91 66
EE3*65H*~~** 0.92 66
EE2*80H*~~_* 0.90 80
E3*80H~*C*~ 091 80
EE3*80H***~~ 0.92 80
E2’l 19R*~*C~* 9,83 449 discontinued, still qualifies
E21 19R**H*** 9~83 449 discontinued, still qualifies

E3*50H****O*** 0.93 50
E2*65H~*~~~ 0.90 66

Vaughn Manufacturing Corp.
Trade Names: Sepco, Hydrohot, D.W. Whitehead

Model I Energy Factor Gallon Size
M-50 0.92 50
S-50 0.92 50
S-70 0.88 70
M-80 0.91 80
M-SOPS 0.90 80
S-80 0.90 80
M-100TPS 0.90 100
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CERTIFICATE OF SERVICE

The foregoing order was served on the date of filing by

mail, postage prepaid, and properly addressed to the following

parties:

CATHERINE P. AWAKUNI
EXECUTIVE DIRECTOR
DEPARTMENTOF COMMERCEAND CONSUMER AFFAIRS
DIVISION OF CONSUMERADVOCACY
P.O. Box 541
Honolulu, HI 96809

WILLIAM A. BONNETT
VICE PRESIDENT
GOVERNMENT & COMMUNITYAFFAIRS
HAWAIIAN ELECTRIC COMPANY, INC.
P.O. Box 2750
Honolulu, HI 96840-0001

JAY M. IGNACIO
PRESIDENT
HAWAII ELECTRIC LIGHT COMPANY, INC.
P.O. Box 1027
Hilo, HI 96721—1027

EDWARDL. REINHAPJJT
PRESIDENT
MAUI ELECTRIC COMPANY, LIMITED
P.O. Box 398
Kahului, HI 96733—6898

RANDALL HEE
PRESIDENT AND CHIEF EXECUTIVE OFFICER
KAUAI ISLAND UTILITY COOPERATIVE
4463 pahe’e STREET
Lihue, HI 96766

THE HONORABLE MUFI HANNEMANN
MAYOR
CITY AND COUNTYOF HONOLULU
530 South King Street
Honolulu, HI 96813



Certificate. ~ Service
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THE HONORABLE HARRYKIM
MAYOR
COUNTY OF HAWAII
891 Ululani Street
Hilo, HI 96720

THE HONORABLE BILL (KAIPO) ASING
MAYOR
COUNTY OF KA.UAI
Moikeha. Building
4444 P3-ce Street, Suite 235
Lihue, HI 96766

THE HONORABLECHAP.MAINE TAVARES
MAYOR
COUNTY OF MAUI
200 South High Street
WailukU, HI 96793

RICHARD R. REED
PRESIDENT
HAWAII SOLAR ENERGY ASSOCIATION
p.o. BOX 37070
HonolUlU, HI 96837

KAREN NAKAMURA
CHIEF EXECUTIVE OFFICER
BUILDING INDUSTRY ASSOCIATION OF HAWAII
1727 nillingham Blvd.
Honolulu, HI 96819-4018


