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Chapter l. Introduction

The New Solar Homes Partnership (NSHP) provides financial incentives and other
support-activities for installing eligible solar photovoltaic (PV) systems on new
residential buildings1_that receive electricity from specified investor-owned utilities.?
The Energy Commission implements the New Solar Homes Partnership (NSHP) in
coordination with the California Public Utilities Commission (CPUC) as part ofia the
overall California Solar Initiative. This Guidebook describes the requirements to
receive incentives for constructing energy efficient, solar homes under the NSHP.

A. Purpose

The goal of the NSHP is to create a self-sustaining market for solar homes where
builders incorporate high levels of energy efficiency and high performing solar
systems. The NSHP provides financial incentives and non-financial assistance in the
form of builder and market support to accomplish this goal.

B. Program Overview

The NSHP is part of a comprehensive statewide solar program known as the
California Solar Initiative (CSI). The NSHP builds on the success of the Energy
Commission’s Emerging Renewables Program (ERP), which began providing
rebates-incentives for renewable energy systems in 1998. Senate Bill 1 (SB 1)
establishes three goals of the CSI: 1) to install 3,000 megawatts (MW) of distributed
solar PV capacity in California by the end of 2016; 2) to establish a self-sufficient
solar industry in which solar energy systems are a viable mainstream option in 10
years, and 3) to place solar energy systems on 50 percent of new homes in 13
years. The NSHP seeks to achieve 400 MW of installed solar electric capacity in
California by the end of 2016.

The Energy Commission and the California Public Utilities Commission will each
administer separate, but coordinated elements of the CSI.

! Please see Section Il, Program Eligibility Requirements, for the definition of new residential buildings.
2 Eligible electric ut|I|t|es are Pacific Gas and Electric Company, Southern California_ Edison Company,

San Diego Gas and Electric Company, and Golden State Water Companv (doing busmess as Bear Valley

Electrlc Serwce)@empany

Sisoobdmeedno Lo EE mreen e
% SB 1 (Murray), Chapter 132, Statutes of 20086, § 4, as codified in Public Resources Code sections
25780 — 25784.
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new-residential-construction. The Energy Commission has been administering the
NSHP program since January 2007, and envisions turning over program
administration to the electric utilities or a third-party administrator by fallmid-2007.
Any changes to the reservation process, as a result of changing program

The NSHP program provides two incentive structures, one for conventional or
market-rate housing and another for qualified affordable housing projects. For
market-rate housing, tFhe incentive is determined by the level of an applicant’s
commitment to solar. For both incentive structures, -and-energy efficiency,-and -by
the expected performance of the system (anticipated electrical generation over the
life of the system), which depends on specific key factors regarding equipment
efficiency and the design and installation of the system, will also determine the
incentive amount. The incentive is paid once the system is installed, operational, and
has met all program requirements.

To qualify for an incentive, both the residential building_and ;-as-well-as-the installed
PV system must meet specific program requirements included in this Guidebook.
The residential buildings must receive electricity distribution service at the site of
installation from one of the four investor-owned utilities (IOUs) in California_that
collect funds to support the program: —FhelOUs-are:-Pacific Gas & Electric
Company, Southern California Edison Company, San Diego Gas & Electric
Company, and Golden State Seuthern-Califernia-Water Company — doing business
as Bear Valley Electric Service (BVES). The solar electric system must be 1 kW AC
or larger, interconnected to the utility distribution grid and generate electricity to
offset the end-use consumer’s on-site electrical load. The solar electric system must
be located on the same premises of the end-use consumer where the consumer’s
own electrical demand is located. The solar electric system must use new certified
components that have not been previously placed in service and are on the Energy
Commission’s list of eligible equipment. The solar electric system must come with a
10-year warranty to protect against defects and undue degradation of electrical
output. The electric system must be installed and field-verified by a third-party as
specified in this Guidebook.

The residential buildings must achieve energy efficiency levels substantially greater
than the requirements of the current Building Energy Efficiency Standards
(Standards)*, Fitle24Part6-also known as “Title 24.” The builder can choose to
comply with either of two tiers of energy efficiency measures:

* These Standards are specified in the California Code of Regulations, Title 24, Part 6, commencing with Section
100.
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1) Tier | — 15 percent reduction in the residential building’s combined space
heating, cooling, and water heating energy compared to the current Title 24
Standards;

2) Tier Il — 35 percent reduction in the residential building’s combined space
heating, cooling, and water heating energy and 40 percent in the residential
building’s space cooling (air conditioning) energy compared to the current Title
24 Standards.

In addition, for either Tier | or Il, each appliance provided by the builder must be
Energy Star if an Energy Star designation is applicable for that appliance.® Solar
water heating may be used to assist in meeting the energy efficiency requirements
of either Tier | or Tier Il

The Energy Commission places great importance on ensuring that residential
buildings, which qualify for an incentive under the New Solar Homes Partnership,
are as energy efficient as possible. The Tier | level is a minimum condition of
participation in the NSHP, and consistent with the energy efficiency savings needed
to qualify for incentives from current residential new construction programs operated
by the IOUs. The Tier Il level is expected to achieve an immediate positive cash flow
for homeowners and encourages builders to move toward constructing zero energy
residential buildings®, reflecting what is regularly being accomplished in California by
builders that are participating in the national Building America program. For both
Tiers, incentives to builders for delivering the required energy efficiency levels are
expected to be made available through coordinated utility energy efficiency
programs overseen by the CPUC, such as the residential new construction
programs._Applicants sheudldare strongly encouraged to directly contact the
residential new construction energy efficiency programs of their investor-owned
utility to inquire about program requirements and incentives for each energy
efficiency tier.

The Energy Commission understands that the affordable housing industry often
faces more difficulties in the financing and incorporation of PV systems in its
developments than do conventional housing developments. To address this
concern, the NSHP offers an additional amount, above the standardsolar as
standard incentiverebate level, when specific eligibility requirements are satisfied.
(See Chapter IV, Section C, for details).

Along with the financial incentive, the NSHP will provide non-financial support
services, offering marketing and technical assistance to builders, as well as training

* The Energy Star designation is available for appliances that exceed minimum federal energy efficiency
standards. For more information on the Energy Star designation, go to www.energystar.gov .

® The U.S. Department of Energy (DOE) Building Technologies Program defines a net zero energy
building as “a residential or commercial building with greatly reduced needs for energy through efficiency
gains, with the balance of energy needs supplied by renewable technologies.” Source: National
Renewable Energy Laboratory — National Association of Home Builders Research Center, February
2006.
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to building officials and salespeople. The Energy Commission may provide greater
assistance for builders choosing to build to Tier Il energy efficiency levels. The
Energy Commission’s goal is to assist the industry to the maximum extent feasible to
construct and sell new energy efficient, solar residential buildings.

The NSHP may be periodically evaluated and modified to ensure progress towards
program goals. The evaluation may include: comparing the expected energy
performance of systems to the actual output over time; determining the cost-benefit
profile of systems; and/or assessing overall program progress towards meeting
installed capacity targets. In addition, an evaluation could include investigating risks
to long-term achievement of expected performance levels, such as the effects of
unforeseen shading or poor system maintenance, and identifying potential actions
that would reduce those risks. Lastly, the NSHP may be modified in the future to
address the eligibility of solar thermal electric systems, which are potentially eligible
for funding under the CSI pursuant to SB 1, Senate Bill 1077 and Senate Bill 12508,

Funding for the NSHP is provided through the Energy Commission’s Renewable
Resource Trust Fund pursuant to Senate Bill 107, which authorizes the allocation
and use of funding available for emerging renewable technologies pursuant to Public
Resources Code sections 25744 and 25751 to fund PV and solar thermal electric
systems in accordance with the eligibility requirements established under SB 1.
Because of this, the NSHP is considered an element within the Energy
Commission’s Renewable Energy Program umbrella and is subject to the general
administrative requirements in the Energy Commission’s Overall Program
Guidebook for the Renewable Energy Program (Overall Program Guidebook).

The Overall Program Guidebook describes how the Renewable Energy Program is
administered. It includes information and requirements that apply overall to the
Renewable Energy Program and the program elements, including information
dealing with appeals, record retention, audits, and enforcement actions. To qualify
for funding under the NSHP, applicants must satisfy the requirements specified in
this NSHP Guidebook and the Overall Program Guidebook. Applicants are
strongly encouraged to read and understand their responsibilities under both
guidebooks.

The following table provides a basic-summary of cemparison-between-the-Emerging
Renewable&?mg—mmﬂ&mng%@@@and—the NSHP program_elements.-beginning-in

" SB_107 (Simitian), Chapter 464, Statutes of 2006, § 7, as codified in Public Resources Code section
25744.5.

8 SB_1250 (Perata), Chapter 512, Statutes of 2006, § 11, as codified in Public Resources Code section
25744, subd. (d).
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Program Element ERP-in2006 NSHP—2007New Solar Homes Partnership
Eligible technologies All solar 30kw or less Solar PV electric only
o ool ond tusl
cells-using
renewablefuels
Eligible customers Ploveomodatine New Residential only, residential portions of
cocidontiad mixed-use developments, and common areas
saffordable housing Includes affordable housing
e allnonresidential served by PG&E, SCE, SDG&E, and BVES
ool e f
L ]
Bear\aley-Electrie
(BVE)
Eligible equipment Ploseondommdonale New and not previously placed in service, and
Leeoenontoes o0 listed on the Energy Commission’s eligible
Energy-Commission equipment list
e e Certified byte the Energy Commission
Reservation period 9-months 18 months for base incentive
36 months for qualifying developments and
18- months—schools affordable housing projects
s ssenstetion

ENe-extensions_are not allowed
tle-csdonsions

Incentive level $2.60/watt-(July-1—- Expected Performance-Based Incentive

Dee-31,-2006) (EPBI), based on the reference system

Affordable Housing is receiving $2.60/watt for production homes with

SES Riches solar as a standard feature, or $2.50/watt for
other homes. Plus Tier | and Tier Il energy
efficiency funding from the utilities.
EPBI for Affordable Housing is $3.50/watt for
individual units and $3.30/watt for common
areas.EPBl-{or-Affordable Housing-is-25%
higher.

Incentive adjustment $0.20/watt-decline Volumetric trigger. Declines approximately

e 10% based on original incentive level, when
pre-specified target installed MW volumes are
reached.

Minimum-Energy Noneexceptfor Tier | - Title 24 + 15% or higher

efficiency requirements affordable-housing Tier Il - Title 24 + 35% or higher and

40% or higher for cooling energy
Energy Star for builder installed appliances.
Solar wiater hHeating can be used to help
meet Tiers.

Incentive adjustments None EPBI - based on geographic location,
orientation, tilt, shading, and equipment.
efficieney

Verification Periodic audits ¥es;sSystems and energy efficiency measures
are verified.

Checkpoints None Yes—fRequired for 36 month reservations only

Interconnection Grid-connected-with Grid connected with eligible utility required.




D. Flow Charts of NSHP Application and Payment Process

The following flow charts provide a summary of the application and payment processing
of the NSHP program. Figure 1 shows the process for Solar as a Standard Incentive
and Figure 2 shows the process for a Base Incentive.




Applicant

Figure 1

(1) Submit Reservation
Application Package
Applicant completes and submits
the Reservation Application Form
(NSHP-1) and all required
documentation as described in

Chapter 1V, Section A.1.

Application Process Flow Chart for Projects Qualifying for Solar as a Standard

Incentive
Program Administrator
=P (2) Review of Reservation
Application Package
Complete and Accurate?
PR

(4) Submit Reservation
Update Package
Applicant completes and submits
the Reservation Update Form
(NSHP-1.6) and all required
documentation as described in

Chapter 1V, Section A.2.

Yes

A

(7) Install Solar System(s)
and Complete Checkpoint
Requirements
Applicant undergoes status
checks every 6 months of the
reservation. Applicant should
refer to Chapter 1V, Section A.3

on requirements.

(8) Submit Payment Claim
Package
Applicant completes and submits
the Payment Claim Form (NSHP-
2) and all required documentation
as described in Chapter V.

No

s (3) Send Reservation Update
Form to Applicant
(5) Review of Reservation
p— Update Package

Complete and Accurate?

Yes

| — (6) Send Payment Claim
Form(s) to Applicant
_ﬁ
(9) Review of Payment Claim
Package
Complete and Accurate?
No
‘ EEEEEEEEEN
Yes
(10) Issue Payment to
Applicant




Figure 2
Application Process Flow Chart for Projects Qualifying for the Base Incentive

Applicant Program Administrator

(1) Submit Reservation

Application Package a4 (2) Review of Reservation
Applicant completes and submits Application Package
the Reservation Application Form
(NSHP-1) and all required Complete and Accurate?

documentation as described in ‘ R .I:IE). -
Chapter 1V, Section B.

Yes

(4) Install Solar System — (3) Send Payment Claim Form

to Applicant
(5) Submit Payment Claim
Package (9) Review of Payment Claim
Applicant completes and submits p— Package
the Payment Claim Form (NSHP-
2) and all required documentation Complete and Accurate?
as described in Chapter V. No
‘ EEEEEEEEEN
Yes
(7) Issue Payment to
Applicant

T Checkli has | | Lof
Guidebook)
E. Renewable Energy Credits/Certificates

When renewable electricity is generated, two commodities are created. The first
commodity is the --the-electricity, and the second is the 2}-renewable energy credits
(also referred to as renewable energy certificates, or RECs) representing the non-
energy, environmental attributes associated with the electricity. For purposes of the
state’s Renewables Portfolio Standard, a renewable energy credit is defined to include
“...all renewable and environmental attributes associated with the production of
electricity from the eligible renewable energy resource...”?

® Refer to definition in the Overall Program Guidebook, March 2007 edition, page 22.
9




The Energy Commission recognizes that owners of PV systems, including those
participating in the NSHP, may assert claims concerning renewable energy credits
attributed to their PV systems. However, the Energy Commission has established no
rules or policies governing the creation, ownership or disposition of any such renewable
energy credits. The Energy Commission does not require participants of the NSHP to
relinquish their claims of renewable energy credits, or to transfer ownership of any such

credits to the Energy Commission or any other entity, as a condition of receiving NSHP
funding.
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Chapterll. Program Eligibility Requirements

This section covers eligibility requirements. Eligible systems are will-be-limited to solar
systems installed on new residential buildings that have achieved an Energy
Commission-specified level of energy efficiency beyond thatrequired-by-the
requirements of the current Title 24 Standards.

Solar systems installed on additions or alterations to existing buildings do not qualify for
NSHP incentives nor do transient residences (e.q., motels, hotels). No incentive from
the NSHP will be provided to any PV system servicing nonresidential portions of a
development, except in cases of mixed-use buildings as provided below.

To be eligible for NSHP incentives, a PV system must be installed in conjunction with
the construction of a newly-constructed residential building that is permanently fixed to
its foundation. In addition, the building permit for the solar system must beis approved
by the building code enforcement agency prior to the original occupancy of the newly
constructed building, with original occupancy occurring on or after January 1, 2007.

Qualifying solar systems must serve newly-constructed residential buildings may-bethat
are single family homes, duplexes, triplexes, condominiums, er-other multi-family
buildings, including both “market rate” and affordable housing projects. MEermixed-use
buildings ;-buildirgs-with both nrenresidential-and-residential and non-residential
occupancies_may also qualify for funding. The residential portion of mixed-use buildings
is eligible for funding. If the nonresidential portion is equal to or less than 10 percent of
the total building space, the entire solar system will be eligible for funding under the
NSHP.

Solar systems serving the common areas of new residential and mixed use

developments are also eI|Q|bIe for mcentlves enW—selar—swtemseetmnq%Headenh&l

A PV system that achieves the direct conversion of sunlight to electricity is the only
technology eligible to receive financial incentives. Eligible PV systems must be 1 kW
AC (alternating current) or larger. It is the intent of the program that eligible systems

meentwes—Common areas are deflned as those non- dwellmq portlons of a bunqu that are mtended for the primary
benefit of the residential occupants of the building. Examples include, but are not limited to: hallways, laundry
rooms, recreation rooms, manager unit, and tenant parking.

11



remain interconnected to the utility distribution grid and be operated for their expected
economic life.

B. Residential Building Energy Efficiency

Eligible systems must be installed on new residential buildings that have achieved an
Energy Commission specified level of energy efficiency beyond Title 24 Standards.
Participating residential buildings are required to meet one of the tiers of energy
efficiency shown below:

e Tier | — 15 percent reduction in the residential building’s combined space heating,
space cooling and water heating energy compared to the current Title 24
Standards. |

e Tier Il — 35 percent reduction in the residential building’s combined space
heating, space cooling and water heating energy and 40 percent reduction in the
residential building’s space cooling (air conditioning) energy compared to the
current Title 24 Standards.

Field verification of all measures will be required and-te be consistent with current Title
24 Standards field verification procedures and protocols. In addition, for either Tier | or
Il, each appliance provided by the builder must be Energy Star labeled if Energy Star is
applicable to that appliance. Solar water heating may be used to assist in meeting the
energy efficiency requirements of either Tier | or Tier II.

C. Grid Interconnection

Eligible PV systems must be permanently interconnected to the electrical distribution
grid of the utility serving the customer’s electrical load. The site where the system is
installed must receive electrical distribution service from an existing in-state electrical
corporation collecting funds to support the program as stated in Chapter I, Section B.
The system interconnection must comply with applicable electrical codes, utility
interconnection requirements, and metering requirements.

D. System Components

Major system components are defined as PV modules, inverters, and meters.

12



All major system components must be new and must not have been previously placed
in service in any other location or for any other application. Equipment purchased or
installed more than 24 months before applying for a reservation is not eligible.
The equipment must be certified to have been tested by an appropriate nationally
recognized laboratory and meet specific performance criteria, as described in Appendix
3. Performance information for approved major components will be posted on the
Energy Commission’s lists of eligible equipment available at:
[www.consumerenergycenter.org/erprebate/equipment.htmil].

The applicant must confirm that the components purchased for a system are eligible
when applying for NSHP funding. Energy Commission staff will confirm that the
equipment identified in a reservation package meets eligibility requirements prior to a
reservation being granted.

Because equipment is added and removed from the eligible equipment list on a regular
basis, the Energy Commission recommends the applicant wait for an approved
reservation before commencing installation-ecemmenees. If the applicant begins or
completes anthe installation before the Energy Commission has approved the
reservation, changes to the equipment lists may create a situation where significant and
costly system modifications are required to comply with program guidelines.

13



E. System Performance Meter

All systems must be installed with a performance meter or an inverter with a built-in
performance meter so that the customer can determine the amount of energy produced

by the system Ihe—Energy—Gemmrssren%nvestrgatmg4neteﬁngussue&and+nay

epdate The meter must be Hsted—wrththe—Energy—Gemms&enon the Enerqv

Commission’s eligible equipment list and measure the total energy produced by the
system in kilowatt-hours (or watt hours) and have a manufacturer's accuracy
specification of £5 percent. The meter must retain the kilowatt-hour production data in
the event of a power outage and must provide a display of system output that the
customer can easily view and understand. A system need not include a separate meter,
if the system is installed with an inverter that contains internal metering and display
equipment that meets the meter requirements above. A list of eligible performance
meters and inverters that have built-in meters is available at:
[www.consumerenergycenter.org/erprebate/equipment.html].

F. System Sized to Offset On-site Electricity Load

Eligible systems must be sized so that the amount of electricity that is produced offsets
part or all of the customer's electrical needs at the site of installation. Systems 5 kW or
less are assumed in compliance with being sized to serve on-site electric load. For
systems greater than 5 kW, only the expected performance of the system that is no
more than 100 percent of the expected electrical generation needs at the site of
installation is eligible for incentives. See Appendix 2 for further details on how to
determine the maximum system size eligible for incentives. The minimum size of an
eligible system is 1 kW AC, measured after the inverter.

G. Estimated- System Performance Using-Energy
- ission PV Caleulat

The incentive amount will be based on the estimated performance_of the solar system,

calculated efthe-system-mustbe-evaluated-using the Energy Commission’s Energy

Gemmﬁaen—develepedrPV CalculatoreFEnerg%Gemmlsaen—appreved—sefMarethat
data. The

estlmated performance of the system will be the baS|s for quallfylng for a reservatlon
and for;-as-well-as the final incentiverebate-level- amount. System installation should be
consistent with the characteristics used to determine estimated performance to receive
the reserved amount. The final incentive amount-and is subject to available funds. The
characteristics that are addressed by the PV Calculator include shading by any
obstruction of the modules.
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The Energy Commission PV Calculator will include “California Flexible Installation”
criteria_(as detailed in Chapter |Il Section B) tothat-will allow estimated performance to
be based on an estimate of performance for a range of module orientations and ftilts.
Systems-that-are installed within the range of these orientations and tilts and meet the

“‘minimal shading criteria” can use base-thereservation-application-and-rebaterequest
on-the-estimated-performance-associated-with-the California Flexible Installation criteria

as the basis for the reservation application and incentive request without having to know
more specific orientation, tilt and shading conditions. Third-party field verification will be
conducted to assess whether systems have been installed consistent with the
characteristics used to determine estimated performance.

H. System Installation

Systems must be installed in conformance with the manufacturer’s specifications and
with all applicable electrical and building codes and standards."’

If installed under contract, systems must be installed by an appropriately licensed
Califernta-contractor, in accordance with rules and regulations adopted by the California
Contractors State License Board. Installation contractors must have an active A, B, C-
10, or C-46 license. Contractors with roofing specific licenses may place photoveltaic
ﬂpanels in accordance with limitations of their specific licenses; however, electrical
connections must be made by an above-mentioned contractor. Owner-builders are
allowed under the NSHP to install their own systems.

The Energy Commission encourages installation contractors to become certified by the
North American Board of Certified Energy Practitioners (NABCEP). See
[www.nabcep.org] for additional information.

l. Field Verification

Installed systems must be third-party field-verified as described in Appendix 4 to ensure
that installations are consistent with the information used to determine the estimated
performance, reservations, and ultimately the final incentive amountrebate. Field
verification for new housing developments may employ the sampling approach
described in Sections 7.5, including subsections 7.5.1, 7.5.2, and 7.5.3, of the
Residential Alternative Calculation Methods Approval Manual for the 2005 Building
Energy Efficiency Standards. This information is posted on the Energy Commission’s
website at:

[www.energy.ca.gov/title24/2005standards/residential_manual.html].

" For information on restrictions placed on owner-builders, contact the Contractors State License Board
at (800) 321-CSLB to obtain a current edition of the Contractor's License Law and Handbook.
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Field verification will check the consistency either for residential buildings that have
relied upon the “California Flexible Installation” criteria and the minimal shading criteria,
or for residential buildings that have uniquely specified orientation, tilt and shading
characteristics. When field verification indicates that the installation will not achieve the
estimated performance used for a reservations, the deficiencies must be
correctedinstalation-must be-improved-to-correctidentified deficiencies or the estimated
performance must be recalculated based on the actual installation and the rebate
application must be re-submitted for approval at the incentiverebate level in effect at the
time of the original reservation. When field verification indicates that the installation will
achieve an estimated performance greater than that used for the reservation, the
estimated performance may be re-calculated at the builder’s option to reflect the higher
performance, and the rebate-application may be re-submitted for the incremental
inereased-performance at the rebateincentive level in effect at the time of the original
reservation.

J. Warranty Requirements

All systems must have a minimum ten-year warranty provided in combination by the
manufacturer and installer to protect against defective workmanship, system or
component breakdown or degradation in electrical output of more than 15 percent from
their originally rated electrical output during the ten-year period. The warranty must
cover the solar generating system only, including PV modules (panels), inverters, and
meters, and provide for no-cost repair or replacement of the system or system
components, including any associated labor during the warranty period.

K. Equipment Sellers

To participate in the NSHP, companies who sell system equipment must be registered
with the Energy Commission and provide with-the following information on the Retailer
Registration form, NSHP-4:

Business name, address, phone, fax, and e-mail address

Owner or principal contact

Business license number

Contractor license number (if applicable)

Proof of good standing on record with the California Secretary of State, as required
for corporate and limited liability entities

6. Reseller's license number

abhwn =

This information must be submitted before a company can become eligible to
participate in the NSHP. To remain eligible, this information must be resubmitted
annually by March 31. Annual submittal is required even if the information identified in
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the company’s prior submittal has not changed. In addition, a company must submit an
updated NSHP-4 form within 30 days of the date any of its reported information has
changed.

The above information must be on file with the Energy Commission before the applicant
can receive any reservation confirmation or payment. The Energy Commission will
compile the information and make it publicly available te-consumers-to assist them-in
making purchase decisions and seeking remedial action. Information about registered
equipment sellers will be posted on the Energy Commission’s website at:
[www.consumerenergycenter.org/erprebate/database/index.htmil].

The completed NSHP-4 form may be submitted by FAX to (916) 653-2543 or by mail to:

NSHP Seller Registration
California Energy Commission
1516 - 9th Street, MS-45
Sacramento, CA 95814-5512
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Chapter lll. Incentive Levels and Structure

This section describes the incentives offered by the NSHP program. The NSHP
provides an Expected Performance-Based Incentive (EPBI) structureforthe NSHP
using a specific dollars-per-watt amount applied to the Energy Commission-specified
reference solar energy system. The incentive amount for each applicant solar energy
system is determined by analysis using the PV Calculator, and is paid when the solar
system has been installed, approved by the local building authority, and all program

requwements have been met sanﬁe*peeted—perfe#nanee—basedﬁqeentweéEPBH

algenthmsanetlteqeweeLeata—Detalled |nformat|on on how the incentive amount is

determined can be found in Section B.

Incentives will decline over the life of the program, with the program’s application
process closing no later than the end of 2016. Incentive levels and reserved volume are

sub|ect to fundlnq avallabllltv Anaddttrenakmerementakmeentn%e%%tepremded—fer

A. Incentive Amounts-Levels and Decline Schedule

1. Incentive Levels for Market-Rate Housing

There are two available incentive levels:-available:

e Base incentive: Beginning in January 2007, the EPBI amount iswill-begin-in

2007 based on the reference system recelvmg $2. 50/watt at the initial step. IFhe

base |ncent|ve applies to custom homes smaII developments reservatlons
where solar is identified as an option, and-allresidential-applicationsproduction
housing where solar will not be installed as a standardsolar as standard feature,
as defined below, and common areas of residential developments. Projects
qualifying for the base incentive will receive an 18-month reservation period.

¢ Production housing with solar as a standard feature incentive: Beginning in
January 2007, the EPBI amount will-begin-in-2007-is based on the reference
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system receiving $2. 60/watt at the initial stage. Ihe—aetual—meenmfe—fer—a

system—s—pe#emmee—eempared—te—me—FeieFenee—system—To quallfy, the bU|Ider

must commit at the reservation stage that a minimum of 50 percent of the
homes/dwelling units in the subdivision or multifamily housing development with
6 or more homes/dwelling units will have solar systems that meet or exceed the
California Flexible Installation criteria._ Projects qualifying for this incentive will

receive a 36-month reservation period.

The actual incentive amount for a particular system and installation dependsis
dependent on the EPBI calculation of the system’s expected performance compared to
the reference system. Incentive levels will decline when a specific cumulative MW
volume of reservations in terms of total-program capacity, has been reachedA-decline

MWhH, as reflected by the table below

Funds reserved for systems that-de-not get-installed within the allowed reservation
period will be reallocated toat the rebateincentive level in effect at the time thefunds-are
nolongerreservedthose approved reservations expire or are cancelled, and the volume
targets from that point forwarden will be adjusted to reflectinelude the funds from the
expired or cancelled reservations.
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EPBI Incentive Levels and Related Reservation Volumes

Base Incentive

Qualifying
Residential Units
With Solar as a

Reserved Volume**

Standard Feature (MW-AC)
Incentive *
$2.50/watt 2.60/watt 15
$2.25 $2.35 18
$2.00 $2.10 22
$1.75 $1.85 25
$1.50 $1.60 30
$1.25 $1.35 35
$1.00 $1.10 40
$0.75 $0.85 50
$0.50 $0.60 75
$0.25 $0.35 90
Total 400

*Residential developments of 6 or more dwelling units in which 50% of homes/dwelling units have

solar systems meeting at least the California Flexible Installation Criteria.

**Reserved volume includes volumes reserved by affordable housing volumes, discussed later in

this Guidebook.
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2. Incentive Levels for Affordable Housing Projects

The following incentive levels apply to eligible affordable housing projects. Eligibility
requirements for affordable housing can be found in Chapter IV, Section C.

Residential Dwelling Unit Common Area
System Incentive System Incentive Reserved Volume*

(per watt, reference system) (per watt, reference system) (MW-ACQC)
$3.50 $3.30 1.5
$3.15 $2.97 1.8
$2.80 $2.64 2.2
$2.45 $2.31 2.5
$2.10 $1.98 3.0
$1.75 $1.65 3.0
$1.40 $1.32 4.0
$1.05 $0.99 5.0
$0.70 $0.66 6.0
$0.35 $0.33 7.0
Total 36.0

*The 36 MW represents part of the total 400 MW goal for the entire NSHP program.

The table above reflects a declining incentive level as specific MW capacity has been
reserved. For example, at the beginning of the program, incentives will be offered at
$3.50/$3.30/watt for dwelling unit/common area systems respectively, until 1.5 MW of
capacity has been reserved. At that point incentives offered will be lowered to
$3.15/$2.97/watt until an additional 1.8 MW has been reserved. At the discretion of the
Energy Commission, this process will continue until total realized volume has been
reserved or until funding is no longer available.

Change in Incentive Level

The Energy Commission will provide a public notice, when determining-that-there will be
a dropehange in the incentive levels as shown in perthe above tables. The new
incentive levels will be effective 30 days after the public notice. After the incentive level
has been lowered, the corresponding reserved volume target for the new incentive level
may also be adjusted in order to maintain the overall program megawatt goals.
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B. Expected Performance-Based Incentive Calculation

The NSHP provides an incentive based on the expected performance (i.e., expected
annual generated electricity), of a PV system installed in a specific location. The EPBI
Expected-Performance-Based-necentive-is determined by ealeulation-analysis using the
PV Calculator software tool. The analysis accounts for the tested and certified
performance of the specific module and inverter, the mounting type and cell
temperature, the orientation and tilt of the modules, and the extent to which the system
is shaded. The PV Calculator accounts for these parameters that are under the control
of the builder, as well as the solar and climatic conditions for the locale of the building,
to determine the hourly estimated performance over a year. This is then weighted to
account for the time-of-use value of the system generation to the utility system (this-is
referred to as time dependent valuation (TDV)).

The weighted TDV annual kilowatt-hour (kWh) production of an applicant system is
compared to the weighted TDV annual kWh production of a reference system-within-the
P\. Caleulater. The PV Calculator converts the available $/watt (PTC)'? incentive level
thatis-available-into the equivalent incentive amount for the TDV-weighted kWh of
annual production for the reference system. This equivalent incentive per TDV-weighted
kWh rate is applied to the expected annual TDV performance determined by the PV
Calculator for the applicant system to determine the incentive for the specific equipment
and installation characteristics of that system.

12 PTC refers to PV USA Test Conditions.
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The Energy Commission propeses-te-uses the reference system shown in the following
table.

Reference PV System and Installation

Parameters Reference System and Installation

Location San Jose (latitude, longitude, Climate Zone 4; weather
file, TDV values)

Azimuth 180 degrees (south orientation)

Tilt 22.65 degrees (5:12 pitch)

Mounting Direct mounted Building Integrated Photovoltaics (BIPV)

PV Modules

Number of Modules Matches Systems Installed at Premier Gardens,

Strings (series and parallel) Sacramento™

Inverter

Shading None

Default Losses 0.88 multiplier for dirt, dust and mismatched wiring

California Flexible Installation

In lieu of site-specific EPBI analysis as described above, the NSHP program permits
applicants to use the California Flexible Installation criteria as an alternative approach to
estimate the EPBI. The California Flexible Installation criteria offer a simplified approach
to estimating the incentives for those solar systems in a development that are designed
and installed to meet the criteria. One EPBI calculation can be made for all solar
systems in a subdivision that meet all of the following: 1) have an azimuth ranging from
150 ° to 270 °: -2) have a tilt corresponding to a roof pitch between 41:12 and 7:12; 3)
meet the “minimal shading criteria” and 4) use the same module models, number of
modules, and inverters. The minimal shading criteria areimplies isthatthereareno
existing, planned or potential shading obstructions that are closer than a distance of
twice the height that the obstruction extends above any point on the modules. For more
information, please see Appendix 4, Section E.

C. Other Incentives May Affect the Rebatelncentive Amount

Incentives received from sources other than the NSHP that lower the cost of the PV
system may affect the rebateincentive amount applicants receive from the Energy
Commission. Eive-percent-ofincentivesreceived-orexpected-must-be-subtractedfrom
the-rebate-ameount-lif the-incentives are from other utility incentive programs, a State of
California sponsored incentive program, or a federal government sponsored incentive
program (other than tax credits), a minimum of five percent of the total incentives

The modules and inverter performance characteristics for the reference system are those that are specific to the
installation in the Premier Gardens subdivision in Sacramento and include 42 BIPV modules connected in a single
series string to a 2.5 KW inverter.
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received or expected from other sources will be subtracted from the NSHP incentive
amount. The percent reduction will be increased as necessary to ensure the sum of all
incentives received or expected from all sources, including the NSHP, does not exceed
the total cost of the system.

The NSHP will not issue a reservation or make a payment for any system or portion of a
system that has received payment from, or is eligible for and participating in, the
California Public Utilities Commission-approved California Solar Initiative program, the
Rebuild a Greener San Diego program, or any other rebateincentive program for PV
systems using electric utility ratepayer funds.
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Chapter IV. Reservation Process

This section describes the process required to reserve funding from the NSHP. A
reservation provides assurance to builders that reserved funds will be available when a
payment claim is made. Applicants eligible for the Solar as Standard Feature Incentive
will be required to submit documentation as described in Section A below. Applicants
eligible for the Base Incentive will be required to submit documentation as described in
Section B below. Affordable housing applicants will be required to submit
documentation described in Section C and Section A1.
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A NewH ine D I I | Multi-Eamil
DevelopmentReservation Process for Projects Where

Solar Will be a Standard Feature

This reservation process can only be used by developers of 6 or more units who have
committed to installing solar on 50 percent or more of all residential buildings in the
development, meeting at minimum, the California Flexible Installation criteria. This
includes single family and multifamily developments. Applicants meeting these criteria
will receive a 36-month reservation period. Applicants not meeting these criteria will
qualify for the Base Incentive and should refer to Chapter |V, Section B.

Applicants eligible for the solar as standard feature incentive will be required to submit
documentation as described below. The initial reservation approval will be conditional
and will require additional information, described in Section 2 below, to be provided
within six months of approval. The NSHP-2 Payment Claim Form(s) will be issued after
the NSHP 1.6 Checkpoint Form and supporting documentation have been submitted.
Applicants may avoid the 6-month checkpoint process if they provide the information
identified in Section 2, 6-month Checkpoint, with their initial reservation. The NSHP-2
Payment Claim Form(s) will then be issued with the approval of the initial reservation

application.

To obtain a rebate-reservation-fera-rew-housing-development-ora-multi-family
development, the applicantdeveloper must submit one copy of each of the fellowing
items described below in under-eachreservation-phase-belowSection 1, Initial

Reservation Application. Once the required information has been submitted and
confirmed to meet the NSHP program’s requirements, an NSHP-1.6 Reservation
Approval and Checkpoint form will be issued to the applicant.

1. Initial Reservation Application

a) Reservation Application Form

The Reservation Application Form (NSHP-1) identifies the information needed about the
proposed development and specifies what information must be submitted with the
application. Only residential buildings receiving electrical service from one of the four




eligible investor-owned-utilities|OUs contributing funds to support the NSHP may
receive NSHP funding. Applicants must indicate on the NSHP-1 the electric utility that

will provide electric service to the development.

b) Subdivision Map

Applicants must submit a copy of the tentative (or final, if available) subdivision map, or
“tract map.” Each residential building participating-included in the reservation must be
indicated as pre-plotted locations on the map for the reservation. If the residential
buildings are not pre-plotted, then applicants must use the criteria outlined in Section B

of this chapter. {pg—23)-

c) Construction Plan-Set

A copy of the constructlon plan set that is at—least—@@—pe#eent—eemplete—&—e—at—least—@@

construction plan-set must include: a) architectural floor plans, elevations and sections
(including information on windows and other measures used for the Title 24 energy
calculations); b) site plan for custom homes indicating the north direction; c) electrical
plans (as appropriate for Title 24 plan check); d) mMechanical plans (should include
information relevant for Title 24 plan check). Additional information may be required
upon request to review and complete the plan check. Applicants are encouraged to
provide the construction plan-set in electronic format. The construction plan-set
requirement will be waived for applicants who are participating in their electric utility’s
residential new construction enerqy efficiency program and submit proof thereof.

d) Cost Estimate for Equipment

The reservation process requires the applicant to commit to the purchase of solar
equipment. The Energy Commission recognizes that with-a-36-meonth-reservation;
builders may not have committed financially to equipment or installation_at the time of
the initial reservation applicationpeint. However, builders must at a minimum-must
demonstrate their interest in PV installation to the Energy Commission by providing a
cost estimate from an equipment seller registered with the Energy Commission. The
cost estimate must show the estimated cost per residential building where PV will be
installed as well as the estimated cost for the development. Applicants are required to
submit an equipment purchase agreement or invoice at the 6-month checkpoint
described below.
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Equipment sellers must be registered as described in Chapter 2. A listing of registered
sellers may be found at_the Energy Commission’s website:
[www.consumerenergycenter.org/erprebate]. Reservation requests that identify
ineligible equipment sellers will not be approved until the required business information
for the equipment seller is filed with the Energy Commission.

e) Expected-Performance Based Incentive (EPBl)-Documentation

The Expected-Performance Based Incentive (EPBI) documentation specifies the
expected performance of the PV systems to be installed on the residential buildings and
the funding amount eligible to the applicant. To the extent that this varies among the
residential buildings in the reservation, the information must be provided for specific
residential buildings. To complete this documentation, the applicant must use the
Energy Commission-developed PV Calculator or approved software to determine the
estimated-performance-for each unique PV system (a system is defined as one or more
strings of PV modules connected to one inverter). The PV calculator will produce an
output report, the CF-1R-PV. A development may use the California Flexible Installation
criteria to calculate the incentives for all systems that meet the criteria.'® In some cases,
a development will have more than one PV system design that results in different levels
of expected performance. In these cases, a single print out for each system design that
results in a unique expected performance calculation must be submitted.

Applicants must submit each CF-1R-PV form_and the associated input file in digital
format for review by the program administrators and uploading into the data registry of
one of the Energy Commission-approved Home Energy Rating System Program
(HERS) Providers. Applicants are advised to identify the HERS rater and Provider early
in the application process so that the payment claim will not be delayed due to the

unavallablllty of thls mformatlon Ih&apphew#mus#ee—mplet&aﬁ%nﬁenmaﬂen

f) Energy Efficiency Documentation

To participate in the NSHP, the residential buildings must also be highly energy
efficient. Documentation showing energy savings for each single family home or multi-
family building of at least 15 percent of the combined space heating, space cooling and
water heating energy compared to the current Building Energy Efficiency Standards is
required for Tier |, and at least 35 percent of the combined space heating, space cooling
and water heating energy and 40 percent of the space cooling (air conditioning) energy
is required for Tier Il. Documentation must also show that for either Tier | or Tier Il each
appliance provided by the builder are Energy Star labeled if Energy Star is applicable to
that appliance. Solar water heating may be used to assist in meeting the requirements

!® The California Flexible Installation criteria offers a simplified approach to estimating the incentives for
those solar systems in a development that are designed and installed to meet the criteria, as outlined in
Chapter Il Section B. For more information, please refer to Appendix 4, Section E.
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of either Tier | or Tier |l._Applicants are strongly encouraged to participate in their
utility’s residential new construction enerqy efficiency program to obtain the financial
incentives that they earn for meeting either Tier | or Tier Il, and to streamline the
process for demonstrating that the enerqy efficiency requirements are met. Energy
efficiency documentation submitted and approved by utility new construction programs
will not need to be haveto-be-alse-submitted to the Energy Commission.

Applicants must submit the CF-1R form_and the associated input file, generated directly
by one of the Energy Commission-approved Title 24 compliance software programs,
showing all of the measures used to meet the energy savings requirements;-inctuding
the-listing-of-measuresrequiring-field-verification. The CF-1R form must be consistent
with the construction plan-set. Only eemplianee-enerqy efficiency documentation
completed by persons who are Certified Energy Plans Examiners (CEPE) by the
California Association of Building Energy Consultants (CABEC) will be accepted. For a
list of CEPEs, visit the CABEC website at: [www.cabec.org/ceperoster.php]

Applicants must submit the CF-1R form and the associated input file (e.g. *.bld or
*.mp7) in digital format which may be used for uploading into the data registry of one of
the Energy Commission-approved HERS Providers. This step normally will be
completed in conjunction with the utility new construction processes. Applicants are
advised to identify the HERS rater and Provider early in the application process so that
the payment claim WI|| not be delaved due to the unavailability of th|s information.

G-
memmetmneﬁh&bu#deper—the—HER&Fatep

g) System Size Justification and-Eligible Utility Evidence

As stated in Chapter Il, Section F, eligible systems must be sized so that the amount of
electricity produced offsets part or all of the customer's electrical needs at the site of
installation. Systems 5 kW or less are assumed in compliance with being sized to serve

on- S|te electrlc Ioad QHLyLFesrdeanaLbuﬂdmg&FeeeHHﬂgeleetﬁeaLserAﬂeeian@n&ef

fer—semee—lf the PV systems are above 5 kW in size, appllcants must prowde
documentation showing that the expected annual on-site electrical load justifies the
system size. Please:applicants-should refer to Appendix 2 for details.

2.  Six - Month Checkpoint

The six month Checkpoint is directed-at-applications-required only for applicants that
qualify for “Solar as Standard Feature? Incentive and obtainirg a 36-month reservation,
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as described above. Fhese-aApplications for the “Base Incentive” and the 18--month
reservation period do not need to submit the NSHP 1.6 form, and should refer to the
application instructions in Section B below.

To ensure that funding is encumbered for projects that will be completed within the
reservation timeframe, applicant progress will be assessed at 6-month intervals. If the
Energy Commission determines that it is not reasonable to expect the fully-reserved
number of residential buildings will be completed by the end of the reservation period,
it will reduce reservations as it deems appropriate.;

a) Conditional Approval/Six - Month Reservation Appreval-and
Update Form

To ensure that projects make progress on schedule and sufficient time remains to install

the PV systems, the builder must complete the 6-Month Reservation Approval and
Update Form (NSHP-1.6) and submit it to the NSHP Program, 6 months after the initial
reservation has been approved, informing the Energy Commission of any changes (e.g.,
NSHP-1 changes and revised EPBI calculations) to the original Reservation Application
form.

b) Equipment Purchase Agreement and Installation Contract

The equipment purchase agreement and installation contract indicate anthe- applicant’s
commitment to the purchase and installation of PV systems. The applicant must submit
one master equipment purchase and installation agreement for the entire housing
development or one agreement for the system equipment and a second agreement for
the installation. These agreements must cover all residential buildings in the
reservation. In cases where the installation is performed by the builder’'s employees,
installation labor cost must be separately listed.

The master purchase agreement(s) for the equipment and installation labor must
contain language indicating the builder’'s commitment to buy eligible PV systems for all
residential buildings in the reservation and include the following information:

e List of the physical addresses for the system installations.

e Quantity, make and model of modules, inverters, and meters to be installed at

each address.

e Total eligible system cost of equipment and/or labor.
The master purchase agreement(s) must be signed by the applicant or the
applicantbuilder’s representative, the seller of the systems, and the installer (an
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installer’s signature on the equipment purchase agreement is not required if the
applicantbuilder is hiring a separate company for the installation of the equipment).
Purchase agreements that indicate a smaller number of residential buildings installing
PV than stated in the NSHP-1 or NSHP-2 may lead to rebate-ameountchangesreduced
incentive amounts.

In situations where the applicantbuilder is purchasing the system from one company
and hiring a separate company for installation, the applicantbuilder must provide proof
of his or her commitment to purchase and install the systems in separate documents.

An installation contract must state the price charged for the installation of equipment on
a specified number of residential buildings in the housing development. Installation
contracts must comply with the California Contractors State License Board (CSLB)
requirements. In general, proper contracts will contain the following information:
e Name, address and contractor’s license number of the company performing the
system installation.
e Site address for the system installation; description of the work to be performed;
e Total agreed price to install the system; payment terms (payment dates and
dollar amounts).
e Printed names and signatures of the builder and the installation company’s
authorized representative.

For more information on CSLB guidelines, please refer to their website at:
[www.cslb.ca.qgov]

The Energy Commission requires all contracted installations to be done by entities with
a valid A, B, C-10 or C-46 contractor license. When systems are installed by the
builder's employees, those employees are not required to be licensed. However,-but the
Energy Commission strongly encourages installation by qualified installers
sincebecause the expected performance and incentive amountrebate depend in part on
the quality of system installation.

c) Build-Out Schedule

This schedule must include dates identifying when the PV systems have been/will be
installed_and ready for operation.

d) Payee Data Record (Form STD-204)

The Payee Data Record must be completed by the builder if payment is to be made to
the builder, or, if payment is assigned to another party, by that party. If the builder or
designated payee has submitted a complete STD-204 form with a prior application and
has already received an rebateincentive payment within the past year from the Energy
Commission, a new STD-204 is not needed. In these cases the Energy Commission will
use data from the previously submitted STD-204 form. If the data provided in a
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previously submitted STD-204 has changed, the builder or designated payee must
submit a new STD-204. Entities exempt from federal excise tax may not be required to
provide a STD-204; applicants should check with their tax advisers.

In addition, when the payee is a corporation or limited liability entity, the payee must
submit proof of good standing with the California Secretary of State.

3. Additional Reservation Status Checkpoints

To ensure projects progress on schedule and sufficient time remains to install the PV
systems, the Energy Commission will conduct status checks every 6 months. In
addition, the builder is required to inform the program of any changes to the above
required information. The Energy Commission will reduce the amount of funding
reserved as it deems appropriate, if it determines that it is not reasonable to expect the
fully reserved number of residential buildings to be completed by the end of the
reservation period.

The final subdivision map, if not submitted previously, must be provided within 24
months of the initial reservation. It must include the signoff page with all applicable
approvals, including those from the county record’s office. The map must also show all
the residential buildings where PV systems are to be installed.

B. Application-Reservation Process for Projects not

meeting criteria for offering solar as standard
featureApplying for the Base Incentive

The following projects are eligible for the Base Incentive and an 18-month reservation
period. No NSHP-1.6 will be issued:

Custom homes

Small developments (under 6 residential dwelling units)

Developments where solar is an option

Developments where solar will be installed on less than 50 percent of the
residential dwelling units

The following documents as described in section A must be submitted, except forthe

following-provisions-as-noted-stated-as provided below.
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1. Reservation Application Form

2. Building Permit or Final Subdivision Map

Applicants must submit either building permits for new construction or a copy of the final
subdivision map. Applications for individual houses in a development must also include
a copy of the agreement between the developer and home purchaser to install a PV
system. Grading permits, expired permits and permits over 3 years old are not
acceptable and may not be submitted to support an application.

3. Construction Plan-Set

4, Equipment Purchase Agreement and Installation Contract

In cases where there is no signed purchase agreement, the builder may provide
invoices or receipts showing at least 10 percent of the system equipment purchase
price [PV modules, inverters, and performance meter(s)] has been paid to the seller(s).

5. Expected Performance Based Incentive Documentation

Energy Efficiency Documentation

System Size Justification

Build-Out Schedule

© | N @

Payee Data Record (Form STD-204)

Reservation Applications Where Solar is an Option

For applications where an applicant-builder will be offering solar as an option to
residential home buyers rather than being offered as a solar as standard feature, the
NSHP Program will reserve funding based on the solar equipment committed to be
purchased for the development. If solar is an option, the reservation can only be for up
to 10 percent of the residential buildings in the development. An initial NSHP-2 claim
form will be issued, informing the applicant that funding has been reserved.- Once a
specific residential building unit (or units) has been identified to have a solar system
installed, the applicant shall submit the NSHP-2 claim form back to the NSHP Program
Administrator, with specific information about the location (address or lot number), solar
equipment, and EPBI ealeulationsand energy efficiency documentation. Upon receipt of
that information, the NSHP program will issue a NSHP-2 claim form specifically for the
location or locations identified by the applicant.
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C. Affordable Housing

incentives for qualifying systems installed on affordable housing projects. Affordable
housing projects of all sizes are eligible for a 36-month reservation period.

Eligible projects include multi-family and single-family developments where at least 20
percent of the project units are reserved for extremely low, very low, lower, or moderate
income households for a period of at least 45 years. Qualifying systems must be
connected to and serving the energy needs of 1) residential units subject to affordability
requirements, 2) the office and residential unit of the project manager, provided all other
residential units in the project are subject to affordability requirements, or 3) the
common areas of the project, where all of the project’s units are reserved for extremely
low, very low, lower or moderate income households, except for the manager’s unit.
Examples of common areas include, but not limited to: hallways, recreation rooms,
manager’s unit, and tenant parking.

Mixed Use Properties

Mixed use properties are those which are comprised of residential and non-residential
units. The NSHP will fund those solar systems serving common areas and/or residential
units in mixed-use affordable housing projects. If the non-residential portion is equal to
or less than 10 percent of the total building space, the entire solar system will be eligible
for funding under the NSHP. serving
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Eligible affordable housing applicants are subject to the reservation process described
in Section A1 of this Chapter. In addition, the following documentation must be
submitted in order to receive the initial reservation approval.

1. Regulatory Agreement

The affordable housing project must be undertaken pursuant to section 50052.5, 50053,
or 50199.4 of the Health and Safety Code, or other affordable housing laws or
regulations adopted by the California Department of Housing and Community
Developmenter-otheraffordable-housinglaw. Applicants must demonstrate this by
providing documentation that identifies the statutory basis under which the project was
undertaken. In addition, the applicant must provide a copy of the regulatory agreement
or approval for the project’s development that identifies 1) the project, 2) the number of
residential units in the project subject to the affordability requirements, and 3) the
applicable affordability requirements for these residential units. The regulatory
agreement or approval must expressly limit residency in the affordable residential units
to persons with extremely low, very low, lower or moderate income persons as defined
by the Health and Safety Code sections 50079.5, 50105, 50106, and 50093 et seq. or
regulations adopted by the California Department of Housing and Community
Development.

2. Individual Meter Requirement

Each residential dwelling unit for which a system is being installed must have an
individual meter capable of monitoring and reporting the electricity consumption of that
unit. If this meter is an electric utility meter, applicants must provide documentation from
the electric utility confirming service and meter number at payment claim time. If the
meter is supplied by an entity other than the utility, documentation must be provided
explaining how the meter monitors and reports individual unit consumption. Meters
supplied by an entity other than a utility must be utility-grade and have the same

reportlnq accuracy Ievels of utllltv supplled meters Eaebrreadeqnal—bw@ng—éﬁngle—
mdmdﬁalreleemeunmy—meteﬁ Appllcants must prowde documentatlon from the electric

utility confirming service and meter number.
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3. Maintenance and Monitoring Plan-Agreement

Affordable housing applicants shall provide a maintenance and monitoring plan. The
plan may be submitted as a part of the reservation application or at the time the
Payment Claim Form (NSHP-2) is submitted. This plan shall also be provided to the
building or property manager and should identify-andrecemmend specific a-intheform
ofa maintenance, monitoring, and inspections the building or property manager would
need to undertake, or have contracted for, in order to insure that the system produces
maximum output over the svstem s expected life. The plan should mclude activities

feHewqﬂq—aehwhes—a{—a—mn#nﬁm a) Cleanlnq schedule for the module array of any dirt
and dust build up; b) periodic cChecking all electrical connections for corrosion and
erosion; ¢) checking the inverter for instantaneous power and long term enerqy output
and diagnose and taking corrective action needed if production is significantly lower
than expected; and d) checking for any tree/plant growth or other obstructions that are
causing shading on the array and take action to eliminate that shading.
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D. Additional Information on Reservations
e Send Applicati

Funding is available on a first-come, first-served basis for applicants who submit
complete and accurate applications. Only one reservation and one incentive payment
will be allowed for each residential dwelling unit during the reservation period””.
Applicants will not be allowed to submit multiple reservation applications for the same
residential dwelling unit.

Only applicants or designated payees who submit complete and accurate reservation
applications and provide all supporting documentation will receive reservation approval.
In applications with only minor omissions or discrepancies that do not affect eligibility or
the amount reserved, the Energy Commission/administrator may request clarification of
information. If the additional information is not supplied within the stated timeframe, the
applicant may be notified to re-apply.

No funding will be reserved if an application is incomplete or illegible, has conflicting
information or does not otherwise comply with the program requirements. Incomplete
applications will not be approved and may require reapplication. If an applicant re-
applies, the complete reservation application and all supporting documentation must be
submitted as one package and will be subject to the program requirements and funding
availability in effect at the time of the new submission.

While information sent in after the initial application may be matched to the application,
it is not quaranteed.

Information provided in the application and supporting documentation must be
consistent throughout. Applicants should check to ensure all names and addresses are
the same throughout all documentation or provide an explanation if they are different.
Failure to do so may result in delays or application rejection.

An application will be approved for a reservation based on the date it is deemed
complete, not the date it was first submitted. The incentive level and other program
criteria applicable on the date the application is deemed complete will apply.
Applicants are strongly encouraged to keep copies of all applications and
supporting documentation submitted to the Enerqy Commission.

Because the available funding changes during the term of the program, the Enerqgy
Commission recommends that applicants not start construction on participating
residential buildings and system installations until they receive a confirmation indicating
the amount of funding that has been approved for their reservation.

" An applicant may only cancel their reservation and re-apply for a new one within the original
reservation period if the rebate has dropped at least one level from the rebate granted in the original
reservation. A letter explaining the request must be submitted with a new Reservation Application Form
signed by the builder. This is designed to discourage applicants from applying too early in the
construction process for a system to be installed within the reservation period.
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E. Where to Send Reservations

The complete reservation application must be delivered by-FAX+to(916)653-2543-or by

NSHP Reservation Reguest

~alifornia E ~ o

1516-9th-Street; MS-45
Sacramento,-CA-95814-5542to the appropriate Program Administrator. For mailing
address, fax and contact information, please visit www.gosolarcalifornia.ca.gov.

If the application is mailed close to the date of a scheduled rebateincentive level
decline, the applicationit must be postmarked no later than the last day before the
scheduled Felea!eelncentlve decllne to be conS|dered for the hlgher Felea!éemcentlve level.
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Chapter V. Payment Process

This section describes the process required to claim funding from the NSHP. H-is

currenthy-This process is drafted-based upon the-current{pre-2007/)paymentprocess
for-the-Emerging-Renewables-Program;-the administrationered by the Energy

Commission. The Energy Commission is considering an alternative administrative
structure in the future. Any changes to the payment process will be incorporated into a
revised guidebook at that time.

To receive the rebateincentive payment, the PV system must be installed, grid-
connected, and operating satisfactorily. With the system operating, applicants must then
complete the payment claim form and provide all supporting documentation below
before the reservation expires; otherwise, if the reservation expires, the applicant will be
required to reapply under program eligibility requirements and rebateincentive levels
current at the time of the reapplication.

A. Payment Claim Documentation

1. Payment Claim Form

Upon reservation approval, the Energy Commission will send a copy of the Payment

Claim Form (NSHP-2)-te-the-builderand-equipment-seller for each PV system being
installed_to confirm, ;-eenfirming-the amount of funding reserved on the builder’s behalf.

In most cases, the parties entering into the equipment purchase agreement and
installation contract(s) (builder and equipment seller and/or installer) must read, sign,
and date the Payment Claim Form. In cases where builders buy equipment from a PV
manufacturer or wholesaler and install the equipment themselves, only the builder must
sign the form.

Any changes to the information provided on the previously submitted Reservation
Application Form (NSHP-1), such as the use of different equipment, a different installer
or a different equipment seller, must be noted in the space provided on the Payment
Claim Form (NSHP-2). If additional space is needed to note such changes, additional
pages may be attached to the Payment Claim Form. Please see Appendix 1 for
information on how reservation changes may affect application eligibility or the
rebateincentive amount.

The Payment-ClaimFermNSHP-2 and all the documentation listed below must be
returned to the Energy Commission by mail, as original signatures are required to
process a payment claim for an installed PV system. The Energy Commission
encourages applicants to sign with blue or otheran ink that is clearly distinguishable as
original. In some cases, applicants may be asked to return a new form with clearly
original signatures. Stamped signatures will not be accepted.
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2. Documentation Confirming Payment

Applicants must submit final system cost documentation clearly identifying the final
amount paid or legally incurred by the applicant for payment to the equipment seller
and/or installer to purchase the system and the final amount paid to install the system.
The final amount paid or legally incurred for payment to the equipment seller and/or the
final amount paid or legally incurred for payment to the installer must match the cost

information identified in the Payment-Claim-FormNSHP-2.

To meet this requirement, the applicant must submit final invoices or a copy of the final
agreement. The actual amount paid or legally incurred for payment by the builder to the
equipment seller and/or the actual amount paid or legally incurred for payment to the
installer must be clearly indicated. In addition, the final invoices or agreements must
clearly indicate the extent to which the Energy Commission's rebateincentive lowered
the cost of the system for the applicant. If the applicant has entered into an agreement
to pay the equipment seller over time rather than in a lump sum, the final agreement
must also include the terms of payment and the amount of any deposits or payments
paid by the applicant to the equipment seller to date.

The Energy Commission or its agents will conduct spot checks to verify that payments
were made as identified in the final invoices or agreements provided by equipment
sellers and/or installers. As part of these spot checks, the Energy Commission or its
agents maywil require applicants to submit copies of cancelled checks, credit card
statements, or equivalent documentation to substantiate payments made to the
equipment seller and/or installer. (When submitting this documentation, applicants are
encouraged to remove their personal account numbers or other sensitive information
identified in the documentation.) Applicants must explain the difference if the final
amount paid by the applicant is different from the amount of the purchase or installation
shown in any agreement or invoice or in the previously submitted Reservation
Application Form (NSHP-1).

3. Final Building Permit and Final Inspection Sign Off

Applicants must submit a copy of the building permit and the final inspection signoff for
the system installation prior to the expiration date of the reservation. The builder name
and address on the final building permit and final inspection signoff must match the
name and address shown on the Payment Claim Form (NSHP-2) and the previously
submitted Reservation Request Form (NSHP-1).

4. Expected Performance Based Incentive (EPBl}-Documentation

Applicants must submit copies of an-Instaliation-Certificate {CF-6R-PV)-and-a Certificate
of Field Verification and Diagnostic Testing (CF-4R-PV) for each system for each

residential building as-explainedconsistent with the procedures found in Appendix 4. i
the-case-of new-housing-developments\When the field verification and diagnostic testing
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is deneperformed using the sampling approach, builders must submit only a CF-4R-PV
for each system for each residential building that is sample tested for a group of up to
seven units for which compliance was verified based on the results of the sample.
Builders may be required to provide copies of Certificates of Field Verification and
Diagnostic Testing for other residential buildings in the group upon request. HERS
raters must be certified and work under the oversight of one of the Energy Commission
approved HERS providers — California Home Energy Efficiency Rating Services
(CHEERS), California Certified Energy Rating & Testing Services (CalCERTS) or
California Building Performance Contractors Association (CBPCA). Web links to these
providers can be found on the Energy Commission website:
[www.energy.ca.qov/HERS/ ]. The CF-4R-PV form must be generated through the data
registry system of a Commission-approved HERS provider. To enable the HERS rater
to make the field verifications, the builder must submit each CF-1R-PV form and the
associated input file in digital format for uploading into the data registry of one of the
Commission-approved HERS providers, and the builder must provide the HERS rater
with the CF-6R-PV (Installer Certification) form, the site plan, and the solar system
information specified in Section C43D of Appendix 4 for each residential building. _In
cases where the CF-4R-PV shows that the installed solar system is not consistent with
CF-1R-PV that has been previously submitted to the Energy Commission, a revised CF-
1R-PV shall be prepared and submitted that is-consistent-with-the-as-installed
conditionsreflects the actual installation. When such an inconsistency is found when the
sampling approach is used, a revised CF-1R-PVs shall be prepared for all systems in
the group that was sampled, consistent with the Energy Commission’s re-sampling and
corrective action procedures. Applicants may be required to submit Installation
Certificates (CF-6R-PVs) to the Energy Commission or its agents upon request.

5. Energy Efficiency Documentation

The requirements for enerqgy efficiency documentation in conjunction with the payment
claim are conceptually the same as for EPBI documentation. Fhoseregquirementsin
{The contextofthe-energy efficiency documentation isare specified belowherefor

clarity.

Applicants are strongly encouraged to participate in their utility’s new construction
program to obtain the financial incentives that they earn for meeting either Tier | or Tier
ll, and to streamline the process for demonstrating that the energy efficiency
requirements have been met. Energy efficiency documentation that has been submitted
and approved by utility new construction programs will-net-have-to-be-also-submitted-to
is not required to be submitted to the Energy Commission.

Applicants must submit a copy of the Certificate of Field Verification and Diagnostic

Testing (CF-4R) Instaliation-Certificate {CF-6R)-for all energy efficiency measures
mstalled to meet elther T|er | or Tier Il and—arGeFtlﬁeateef—Ereld—VeFMeaf&eprand

When the f|eId verlflcatlon and dlaqnostlc testlnq is deneperformed using the sampllnq

approach, in-the-case-of-new-housing-developments;-builders must submit only a CF-

4R form for each residential building that is sample tested for a group of up to seven
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units for which compliance was verified based on the results of the sample. Builders
may be required to provide copies of Certificates of Field Verification and Diagnostic
Testing for other residential buildings in the group upon request. HERS raters must be
certified and work under the oversight of one of the Energy Commission approved
HERS providers — CHEERS, CalCERTs or CBPCA. Web links to these providers can
be found on the Energy Commission Website: [ www.energy.ca.gov/HERS/ ]. The CF-
4R form must be generated through the data registry system of an Energy Commission-
approved HERS provider. The HERS rater must verify the presence of all energy
efficiency measures installed to meet either Tier | or Tier Il. To enable the HERS rater to
make these field verifications, the builder must submit each CF-1R form and the
associated input file in digital format for uploading into the data registry of one of the
Energy Commission-approved HERS providers. The builder must provide the HERS
rater with the CF-6R form for each residential building. Applicants may be required to
submit Installation Certificates (CF-6R-PVs) to the Energy Commission or Pregram
Administratorits agents upon request.

6. Ten-Year Warranty

A standard ten-year Warranty Form (NSHP-3) must be completed and signed by the
appropriate party(ies) and given to the builder to compile as part of the payment claim
package.

7. System Interconnection with Utility Grid

The applicant must demonstrate that the system is interconnected to the utility
distribution grid, and that the utility has approved the system’s interconnection to the
utility grid from the site of installation. The applicant must demonstrate this by submitting
a letter of authorization to interconnect the system from the utility. By providing the
utility’s letter of authorization to interconnect, applicants will not be required to submit

proof of electrical connection-erbuilding-permits.

By applying for program funding, builders authorize the Energy Commission or its
contractors during the term of the NSHP to obtain information from the utility serving the
project in order to verify compliance with program requirements, including requirements
for system interconnection to the utility grid. In addition, the builder must forward new
homeowner contact information when requested by the Energy Commission or its
contractors.

B. Assignment of Rebatelncentive Payment

The applicant may assign his or her right to receive the payment to another party by
completing the Payment Claim Form (NSHP-2) and submitting it with the payment claim
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package. The Payment Claim Form may not be submitted by fax as original signatures
are required to process the assignment. Applicants that assign their rebateincentive
payment to another party will still be reported as the recipients of said payments for tax
purposes.

C. Payment Claim Submission

Applicants must mail the complete payment claim package to the Energy Commission
or its agents at the address below on or before the expiration date specified on the
Payment Claim Form. Payments will be provided for each claim form submitted.
Payment claims may be made for individual buildings or groups of buildings.
Reservation-holders are not required to have completely installed all systems in their
reservations before submitting a claim form. Applicants are strongly encouraged to
keep copies of all documents submitted in the payment claim package to the
Energy Commission.

If the payment claim package is incomplete, the Energy Commission or its agents will
request the applicant to provide all missing or unclear information; the applicant will be
responsible for obtaining missing or revised information from the equipment seller or
installer to process the request. The Energy Commission will allow the applicant up to
60 days to respond with corrections to all the missing or unclear information to approve
payment.

within-the-time-period-specified-by-the-Energy-Commission-—If the claim is made after
the expiration date of the reservation or is otherwise ineligible, the applicant may
reapply for an rebateincentive reservation but will be subject to the program eligibility
requirements, rebateincentive levels, and funding available at the time of the re-
application.

e scion_|f

The complete payment claim package must be delivered to the appropriate Program
Administrator. For mailing address, fax and contact information, please visit
www.qgosolarcalifornia.ca.gov.

Mail-the-complele-paymenl claim-package-lo:

The Energy Commission or its agents intends to make payments within 6 to 8 weeks of
receipt of a complete payment claim package. Payment will be made to the payee and
mailed to the address of the payee specified on the Reservation Application Form
(NSHP-1) and Payee Data Record. If the applicantbuilder has assigned the payment to
another party, payment will be made to the assigned payee and mailed to the address
of the payee specified on the Payment Claim Form.
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D. Claiming an Rebatelncentive Payment Without a Prior
Reservation

If an rebateincentive payment is claimed for a system not previously approved for a
reservation, the completed payment claim package must be accompanied by a
completed reservation package. Applicants without a prior reservation should be aware
that program eligibility requirements and rebateincentive levels may have changed
since the system installation and may cause the applicant to make significant and costly
changes to the system in order for it to qualify for an incentive.
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Appendix 1 — Frequently Asked Questions

A. Can My Installed System Be Different Than My
Reservation?

The Energy Commission expects a system to be installed as described in the
Reservation Application Form (NSHP-1), but recognizes that changes may occur during
installation. Changes do not require prior approval, but must be documented on the
Payment Claim Form (NSHP-2) and are likely to change the rebateincentive amount.
Changes that result in a lowering of the expected performance of a system, and thereby
lowering rebateincentive amounts are not a problem. However, any change that
increases the expected performance of a system, and thereby increasing the
rebateincentive amount is subject to availability of funding. The builder may receive the
incremental increase in the eligible rebateincentive at the time the claim is received.

Modifications to an approved reservation may be made prior to a payment claim or
when the complete payment claim is submitted. When a modification increases the
expected performance of the system, a new incentive amount will be calculated based
on the time a modification request, with supporting documentation, is deemed complete.
If reservations at that time exceed available funding, the incremental increase in
expected performance will earn the rebateincentive amount in effect at the time of the
modification.

If any system change occurs or is determined by the field verification that decreases the
expected performance below that used in the reservation, the rebateincentive is based
on the lower expected performance. If any system change occurs or is determined by
the field verification that increases the expected performance above that used in the
reservation, the applicant may complete the Payment Claim Form based on the higher
performance (subject to the available funding stipulation above).

If the applicant uses the “California Flexible Installation” criteria and the minimal shading
criteria, the builder may complete the Payment Claim Form using the expected
performance used for the reservation as long as the orientation, tilt and minimal shading
criteria are determined to be met by the field verification. The applicant also has the
option of recalculating the rebateincentive based on the actual orientation and tilt of the
system as determined by the field verification. If the field verification determines that the
“California Flexible Installation” criteria and the minimal shading criteria are not met, the
expected performance will be re-calculated based on the actual orientation, tilt and
shading.

B How Does the E - ission Treat Svs Installed
e ere o Copdpecderscr e s e e s
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C.B. Can Builders Add to Their Existing Systems?

Once rebateincentives are paid, changes to expand or otherwise improve the expected
performance of a system(s) are not eligible for NSHP funding. Homeowners may apply
to the California Solar Initiative Program administered by the Public Utilities

Commission. See [www.gosolarcalifornia.ca.qov] for additional information and
requirements.

D.C. Can | Get a Time Extension?

No time extensions will be granted to existing reservations under any circumstances.
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Appendix 2 — System Size Justification

This Appendix describes the method used to determine the maximum system size
eligible for incentives from the program. Because the average annual residential
electricity consumption in California is about 7000 kWh/yr, systems that are 5 kW and
under are automatically presumed in compliance with the maximum size limitation.

In cases where the proposed system size is greater than 5kW, the system must be
sized such that the expected performance, defined as expected annual generation of
the system is no greater than 100 percent of the residential building’s on-site estimated
annual electricity consumption. The applicant may submit either the estimated annual
electricity consumption of the residential unit based on a detailed energy use calculation
signed by a Certified Energy Plans Examiner (CEPE) or a letter from a qualified
architect, engineer, or electrical contractor (C-10 licensed) licensed by the State of
California detailing expected energy consumption.

The Energy Commission will use the expected system electricity production from the
EPBI calculation and compare it to the expected energy consumption. In cases where
the expected electricity production is greater than 100 percent of the estimated annual
consumption, the incentive amountrebate will be based on the estimated annual
consumption.
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Appendix 3 — Criteria for Testing, Certification and
Listing of Eligible Components

This Appendix summarizes the criteria used for determining which components can be
used to create a PV system that is eligible for an rebateincentive from the New Solar
Homes Partnership. Certified equipment (solar modules, inverters, and performance
meters) is periodically added to and removed from the lists of eligible equipment.

The equipment must be certified to meet nationally or internationally recognized
standards, information submittal requirements, and other criteria specified by the
Energy Commission to be listed. Until the equipment is listed, it is not eligible; and no
funding can be reserved or payment made.

If a component becomes decertified as a result of failing to meet the testing
requirements described below, and is removed from the Energy Commission’s lists of
eligible components, applicants may be required to modify their systems by replacing
the decertified component with a certified component before payment is issued.

A. Photovoltaic Modules

All flat plate PV modules must be certified by a nationally recognized testing laboratory
as meeting the requirements of and being listed to be in conformance to the
Underwriters Laboratory (UL) Standard 1703 and any subsequent testing standard
adopted by UL.

All flat plate PV modules must also be tested by a laboratory accredited by the
International Laboratory Accreditation Cooperation according to the following sections of
either the International Electrotechnical Commission (IEC) Standard 61215, Crystalline
Silicon Terrestrial Photovoltaic (PV) Modules - Design Qualification and Type Approval,
Second Edition 2005-04, or the Irternational-Electrotechnical- Commission-(IEC)
Standard 61646, Thin-film Terrestrial Photovoltaic (PV) Modules - Design Qualification
and Type Approval, First Edition, 1996-11, except as specified in Notes 3, 6 and 7 of
Table 1 below.

IEC Standard 61215 Sections

10.2 Maximum Power Determination

10.4 Measurement of Temperature Coefficients

10.5 Measurement of Nominal Operating Cell Temperature (NOCT)
10.6 Performance at Standard Test Conditions (STC) and NOCT
10.7 Performance at Low Irradiance

IEC Standard 61646 Sections
10.2 Performance at STC
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10.4 Measurement of Temperature Coefficients

10.5 Measurement of Neminal-Operating-Cell- Femperature (NOCT)
10.6 Performance at NOCT

10.7 Performance at Low Irradiance

10.18 Light-Soaking

The following performance data and information must be certified and provided and
certified-to the Energy Commission. Data for a module may be provided based on
testing of a module that is a similar design and type with variations that do not
significantly affect performance, if the manufacturer certifies that test results for all
specified parameters in Table 1 for both modules would not be significantly different.
Data submitted to the Energy Commission will be made public.

The factory measured maximum power of each production module, as specified in UL
1703, Section 44.1, and the lower bound of the manufacturer’s stated tolerance range,
pursuant to UL 1703, Section 48.2, must be no less than 95% of the Maximum Power
reported to the Energy Commission.
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Table 1. Module Performance Parameter Testing

Parameter Symbol Units Notes
Maximum Power Pmp Watts 1,7
Voltage at maximum power Vmp Volts 1,7
Current at maximum power Imp Amps 1,7
Open Circuit Voltage Voc Volts 1,7
Short Circuit Current 5% Amps 1,7
Nominal Operating Cell Temperature | NOCT °C 3,7
Temperature Coefficients Bvoc (at Voc) %I°C 2,7

Bvmp (at Vimp)

Qisc (at lsc)

Qimp (at lmp)

Ypmp (at Prmp)
Voltage at maximum power and low | Vo Volts 4,6
irradiance
Current at maximum power and low | ljow Amps 4,6
irradiance
Voltage at NOCT VNocT Volts 56
Current at NOCT InocT Amps 5,6
Notes:

1) Values shall be measured at Standard Test Conditions after Preconditioning according to IEC Standard
61215, Section 5, or after Light-soaking according to IEC Standard 61646, Section 10.18.

2) Values shall be measured and calculated according to IEC Standards 61215 and 61646, Section 10.4.

3) Value shall be measured according to IEC Standards 61215 and 61646, Section 10.5.2. For BIPV
modules the measurements shall be made using the mounting specified below. Prior to January 1, 2008
manufacturers may provide NOCT values for BIPV modules that are not tested according to IEC
Standards 61215 and 61646 with the mounting below; these values for performance calculations will be
adjusted by adding 20 ° C to be consistent with the Sandia National Laboratories Report, A Simplified
Thermal Model for Flat-Plate Photovoltaic Arrays by Martin K. Fuentes, 1987, page 11, Table 4.

4) Values shall be measured at low irradiance according to IEC Standards 61215 and 61646, Section 10.7.
5) Values shall be measured at NOCT according to IEC Standards 61215 and 61646, Section 10.6.
6) Prior to January 1, 2008, the provision of this data is optional.

7) Prior to January 1, 2008 manufacturers will provide this data based on IEC Standard 61215 or IEC
Standard 61646 if available or based on test procedures specified in UL 1703, Section 18.1_(in-house
laboratory and flash test data is permissible prior to January 1, 2008), if testing for the module according
to one of these IEC Standards has not been completed.
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Mounting Specifications for NOCT testing for Building Integrated Photovoltaic (BIPV)
Modules Intended for Roof Integrated Installations:

Tilt angle: the test modules shall be positioned so that they are tilted at 23 ° + 5 ° (5:12
roof pitch) to the horizontal.

Configuration: the test modules shall be located in the middle of an array that is at least
four feet high and four feet wide. The array shall be surrounded on all sides with a
minimum of three feet of the building system for which the BIPV system is designed to
be compatible, and the entire assembly shall be installed and sealed as specified by the
manufacturer for a normal installation.

Substrate and Underlayment: the test modules shall be installed on a substrate of
oriented strand board with a minimum thickness of 15/32 inch that is covered by #30
roofing felt with a minimum R-10 continuous insulation under and in contact with the
oriented strand board and include any other manufacturer-recommended
underlayments.

B. Inverters

All inverters must be certified as meeting the requirements of UL 1741. Each model of
inverter must be tested by a qualified Nationally Recognized Test Laboratory'® to be
eligible for this program. Performance ratings for each model will be determined
according to sections of the test protocol entitled, Performance Test Protocol for
Evaluating Inverters Used in Grid-Connected Photovoltaic Systems, prepared by Sandia
National Laboratories, Endecon Engineering, BEW Engineering, and Institute for
Sustainable Technology, October 14, 2004 version'® and the “Guidelines for the Use of
the Performance Test Protocol for Evaluating Inverters Used in Grid-Connected
Photovoltaic Systems.” This version of the test protocol and guidelines are available on
the Energy Commission website at [ http://energy.ca.gov/renewables/02-REN-
1038/documents/2004-12-01 INVERTER TEST.PDF ]. The tests must be performed in
accordance with sections 3, 4, 5.1 and 5.2 of the test protocol, as further clarified in the
guidelines. The following tests are required:

e Maximum Continuous Output Power. Section 5.4 shall be performed in its
entirety for test condition A of Table 5-2 with the following exceptions: 1) the test

18 Nationally Recognized Testing Laboratories shall be those laboratories that have been recognized by
the U.S. Department of Labor, Occupational Safety & Health Administration (OSHA), in accordance with
Title 29 of the Code of Federal Regulations, section 1910.7, and are approved to conduct test UL 1741
under the scope of their OSHA recognition. A list of all current Nationally Recognized Testing
Laboratories is available on OSHA’s web page at [ www.osha.gov/dts/otpca/nrtl/index.html ]. Please note,
not all of the Nationally Recognized Testing Laboratories identified on OSHA's list are approved to
conduct test UL 1741.

' This version of the test protocol is identified by the file name “InvertrTestProto_041014.doc” as shown
in the left-hand side of the footer on each page of the protocol.
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shall be performed at an ambient temperature of 40°C, rather than 45°C, and 2)
the dc V,om may be selected by the manufacturer at any point between Vi,
+0.25" (Vmax -Vmin) @nd Vpmin +0.75* (Vmax—Vmin ). It is not necessary to perform
Section 5.4 for test conditions B through E of Table 5-2.

e Conversion Efficiency. Section 5.5 shall be performed for test conditions A, B
and C of Table 5.3, subject to the following: 1) the tests shall be performed with
dc Vhom €qualing the same voltage as selected above for the Maximum
Continuous Power Output test, 2) steps 1 through 8 of the test procedure
(Section 5.5.1) shall be performed at 25°C, and not at 45°C, and 3) to reduce
time for each test condition, begin at the highest power level and go to the lower
power levels. If done in this order it will only be necessary to wait for temperature
stabilization at the 100 percent power level. In addition, the unit only needs to be
operated at full output power for one hour, rather than 2.5 hours, and no
preheating is necessary if the Conversion Efficiency test is performed within 1
hour of full operation under test 5.4 provided the unit has not been exposed to
ambient temperature of less than 22 °C.

e Tare Losses. Section 5.7.1 shall be performed in its entirety. It is not necessary
to perform the tests under Section 5.7.2 or Section 5.7.3.

All of the above data will be used as inputs for the Commission’s PV Calculator.

Please note that the tests for Power Foldback (Section 5.8) and Inverter Performance
Factor/Inverter Yield (Section 5.9) are NOT required.

The data and reports resulting from the tests for Maximum Continuous Output Power
(Section 5.4), Conversion Efficiency (Section 5.5) and Tare Losses (Section 5.7.1) must
be provided to the Energy Commission and will be made public. The inverter tested
must utilize the same hardware and software configuration evaluated during the UL
1741 certification test.

The methodology for rating inverters on the Energy Commission list is based on the
weighted inverter efficiency measured at various load points. Weighting inverter
efficiency will be determined with the following weighting factors:

DC Input Weighting
Power Level Factor
10% 0.04
20% 0.05
30% 0.12
50% 0.21
75% 0.53
100% 0.05
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The Energy Commission also plans to consider if changes should include adjusting the
ratings for inverters with battery-backup to account for losses inherent in battery back-
up systems.

To qualify for the NSHP, PV systems must have an inverter that has a built in meter that
measures and displays output AC power.

C. Metering Criteria

Performance meters or inverters with a built-in meter must be easy to read for the
customer’s benefit and be listed on with-the Energy Commission’s eligible equipment
list. The meter must measure the total energy produced by the system in kilowatt-hours
(or watt hours) and have a manufacturer’s uncertainty specification of plus or minus five
percent. The meter must retain the kilowatt-hour production data in the event of a power
outage.
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Appendix 4 — Field Verification and Diagnostic Testing
of Photovoltaic Systems

A. Background

The New Solar Homes Partnership (NSHP) provides incentives to builders for installing
high performance PV systems on energy efficient homes. The NSHP bases the
incentive amount on a determination of the expected performance of the solar system,
which accounts for the tested and certified performance of the specific module and
inverter, the mounting type and cell temperature, the orientation and tilt of the module
and the extent to which the system is shaded. The PV calculator tool developed by the
Energy Commission accounts for these parameters that are under the control of the
builder, as well as the solar and climatic conditions for the locale of the building to
determine hourly estimated performance, which is weighted to account for the time-
dependent valuation of the electricity that is produced. Third-party field verification must
be conducted to ensure that the components of the solar system and its installation are
consistent with the characteristics used to determine its estimated performance. Field
verification is a value-added service paid for by the builder that provides quality control
and canthat protects the bU|Ider mstaller and suppller and_ homeowner -ane—GaJA#emra
s, =
Hemes—Pa#nermp—Febate—pFegtem—Fleld verlflcatlon is completed conS|stent W|th the
procedures of Chapter 7 of the 2005 Building Energy Efficiency Standards Residential
Alternative Calculation Methods Approval Manual.

The field verification and diagnostic testing procedures described in this Appendix are
intended to ensure that the:

¢ PV modules and inverters used in the expected performance calculations are
actually installed in-the-fieldat the applicable site;

e PV modules are minimally shaded, or if shaded, that the actual shading does not
exceed the shading characteristics that were included in the expected
performance calculations; and

e Measured output power from the system matches that expected by the PV
Calculator within the specified margin at the prevailing conditions at the time of
field verification and diagnostic testing.

B. Responsibilities

Field verification and diagnostic testing is the responsibility of both the PV system
installer and with the HERS (Home Energy Rating System) rater who completes the
third-party field verification. The PV installer must perform the field verification and
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diagnostic testing procedures in this document for every system that they install. The
HERS rater working under the oversight of an Energy Commission-approved HERS
provider then performs independent third-party field verification and diagnostic testing of
the systems. For new housing developments, the builder may choose to have the
HERS rater complete field verification using the sampling approach described in Section
7.5, including subsections 7.5.1, 7.5.2 and 7.5.3, of the 2005 Building Energy Efficiency
Standards Residential Alternative Calculation Methods Approval Manual.

The field verification and diagnostic testing protocol is the same for both the PV installer
and the HERS rater. The protocol anticipates that the PV installer will be able to get on
the roof to make measurements, but that the HERS rater will not. The measurements
required by this protocol are not required to be completed on the roof, but more
accurate measurement techniques are possible with roof access. The measurements
required by the protocol may be performed in multiple ways as described in the
subsections below.

C. Field Verification and Diagnostic Testing Process

The NSHP field verification and diagnostic testing of solar systems follows the process
described below. Note a solar system is one or more strings of PV modules connected
to one inverter. Documentation of the process uses three forms that are counterparts to
the compliance forms used for the Building Energy Efficiency Standards.

1. The userapplicant/builder’s representative enters the necessary input data into
the PV Calculator, which produces an output report (Certificate of Compliance
Form (CF-1R-PV)) that documents the specific modules, inverters and meters
that are used in each solar system that is installed on the building, the anticipated
shading of each system (either the intent for the system to meet the minimal
shading requirements or the actual shading that is anticipated), and a table of
predicted electric power for each system for a range of solar irradiation and
ambient air temperature. The CF-1R-PV and the associated input file isare
provided to the Energy Commission with the NSHP reservation application and to
the HERS Provider.

2. Once each solar system is installed the PV installer completes the field
verification and diagnostic testing protocol for each solar system on the building
and documents the results on the Installation Certificate (CF-6R-PV), verifying
that the installation is consistent with the CF-1R-PV. The PV installer documents
and certifies that the PV system meets the requirement of this appendix and
provides a copy of the CF-1R-P\/-and-the-CF-6R-PV to the builder and to the
HERS rater.

3. The HERS rater completes independent third-party field verification and
diagnostic testing of each solar system and documents the results on the
Certificate of Field Verification and Diagnostic Testing (CF-4R-PV),
independently verifying that the installation is consistent with the CF-1R-PV. The
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HERS rater provides a copy of the CF-4R-PV to the builder and the HERS
provider. At the builder’s option the HERS rater may complete field verification of
a random sample of solar systems in the housing development in accordance
with Section 7.5, including subsections 7.5.1, 7.5.2 and 7.5.3, of the 2005
Building Energy Efficiency Standards Residential Alternative Calculation Methods
Approval Manual._In cases where the CF-6R-PV or the CF-4R-PV shows that
the installed solar system is not consistent with the CF-1R-PV that has been
previously submitted to the Energy Commission or its contractors, a revised CF-
1R-PV must be prepared and submitted with its associated input file to the
Energy Commission and HERS Provider, that is consistent with the as-installed
conditions. When such an inconsistency is found when the sampling approach is
used, revised CF-1R-PVs must be prepared and submitted to the Energy
Commission or its contractors and the HERS Provider for all systems in the
group, consistent with the Energy Commission’s re-sampling and corrective
action procedures in Chapter 7 of the 2005 Building Energy Efficiency Standards
Residential Alternative Calculation Methods Approval Manual.

. The builder (applicant) submits a copy of the Installation Certificate (CF-6R-PV)
for each solar system installed on each residential building and the Certificate of
Field Verification and Diagnostic Testing (CF-4R-PV) for each solar system on
each residential building; for housing developments where the builder has
chosen to meet field verification requirements for a sample of residential
buildings, the builder submits a CF-4R-PV form for each system for each
residential building that is sample tested. The CF-4R-PV form must be generated
through the data registry system of a Energy Commission-approved HERS
provider. Builders may be required to provide copies of Certificates of Field
Verification and Diagnostic Testing to the Energy Commission for other
residential buildings in the group upon request. The Payment Claim Form must
be based on system characteristics that produce expected performance
calculations that are no werse-better than calculations based on the
characteristics reported in the CF-4R-PV. In cases where the CF-4R-PV shows
that the installed solar system is not consistent with CF-1R-PV that has been
previously submitted to the Energy Commission or its contractors, a revised CF-
1R-PV shall be prepared and submitted that is consistent with the as-installed
conditions. When such an inconsistency is found when the sampling approach is
used, revised CF-1R-PVs shall be prepared for all systems in the group that was
sampled, consistent with the Energy Commission’s re-sampling and corrective
action procedures.

In conjunction with the SF-1R-PVVCF-6R-PV, the applicant/builder must provide
to the installer and rater a site plan that_for each lot:

a) identifies the species of all pre-existing, planted and planned trees and the
location and height of any structures which will be built on the lot and
neighboring lots of the building with the solar system; and

b) shows the bearing of the property lines and the azimuth and tilt or roof pitch of
each PV array.
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The builder must also provide the HERS rater a product specification (cut-sheet)
for the modules, inverter and meter for the specific system, attached to the CF-
6R-PV along with an invoice or purchase document, which lists the make and
model of PV modules installed in the project.

D. Relationship to Other Codes, Standards and Verification

The local jurisdiction must issue a building permit for the qualifying PV system, either as
a separate permit or as part of the new residential building permit, and the PV system
must meet all applicable electrical code, structural code and building code
requirements. In addition, the local electric utility will have standards regarding
interconnection to the electric grid and other matters.

The field verification and diagnostic testing procedures described in this document do
not substitute for normal electrical, structural or building plan check or field inspection.
Nor do they substitute for field verification by the local utility regarding interconnection to
the electric grid.

E. Field Verification Visual Inspection

The purpose of the visual inspection described in this protocol is to verify that the
module, inverter and meter specified in the CF-1R-PV for each residential building is
properly installed in the field. The HERS rater shall use binoculars or another means
approach-to view the installation without being required to get on the roof, and shall
verify the models and numbers of modules against the cut sheet/invoices. The HERS
rater may rely on photographic evidence provided by the installer on the models and
numbers of modules, standoff distance and shading, but in the absence of such
evidence, must rely on a conservative determination based solely on their own
observation.

1. PV Modules

The PV installer and the HERS rater must verify that the same number of each make
and model number of PV modules used in the expected performance calculations are
installed in the field. The PV installer and HERS rater must also verify the module
mounting type (flush mounted BIPV or rack mounted) and in the case of rack mounted
modules, the standoff distance of the modules above the mounting surface. The PV
installer and the HERS rater also must observe and verify the mounting height of the
modules (either one story, two story or measured minimum distance above the ground).
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2. Inverters

The PV installer and the HERS rater must verify that the make and model of inverters
used in the expected performance calculations are installed in the field.

3. System Performance Meters

The PV installer and the HERS rater must verify that either a separate system
performance meter or an inverter with an integral system performance meter is installed
that is the same make and model specified on the Reservation Request Form and
meets all Guidebook requirements for system performance meters.

4. Tilt and Azimuth

The PV installer and the HERS rater must verify that the tilt and orientation (azimuth) of
the PV modules installed in the field match the values that were used to determine the
expected performance of each solar system, within + 5 degrees. In some systems, PV
modules may be installed in multiple arrays with different tilts and azimuths. In these
cases the tilt and azimuth of each array must be verified. Note that for systems using
the California Flexible Installation criteria, the tilt and azimuth of each system must be
shown to fall within the range of tilt and azimuth that is allowable under that criteria (see
section E. 4. c) below).

a) Determining Tilt

The tilt angle of the PV modules is measured in degrees from the horizontal (e.g.
horizontal PV modules will have a tilt of zero and vertically mounted PV modules will
have a tilt of 90 degrees). The tilt of the PV modules may be determined in the following
ways:

i Using the building plans
The as-built or construction drawings for the residential building will state the slope of
the roof, usually as the ratio of rise to run. If the PV modules are mounted in the plane

of the roof then the slope of the PV modules is the same as the slope of the roof. Table
1 may be used to convert rise to run ratios to degrees of tilt.
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Table 1 — Conversion of Roof Pitch to Tilt

Roof Pitch (Rise:Run) Tilt (degrees)
2:12 9.5
3112 14.0
4:12 18.4
5:12 22.6
6:12 26.6
7:12 30.3
8:12 33.7
9:12 36.9
10:12 39.8
11:12 42.5
12:12 45.0

ii. Using a digital protractor

A digital protractor may be used to measure either horizontal or vertical angles (see
Figure 1). These devices when sighted up the slope of the PV modules from the ground
will display the slope, relative to the horizontal.

Digital Protractor

Figure 1 — Digital Protractor

b) Determining Orientation (Azimuth)

The PV installer and the HERS rater must determine the orientation by measuring the
azimuth of the PV modules and verify that the azimuth is the same as that used to
determine the expected performance of each solar system. The convention that is used
for measuring azimuth is to determine the degrees of angle clockwise from north, e.g.,
north azimuth is zero degrees, east is 90 degrees, south is 180 degrees and west is 270
degrees (see Figure 2).
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Figure 2 — Azimuth of the PV Array

The following methods may be used to determine the azimuth.

i Using the site-Plot Plans

In new subdivisions, the house plans will often not show the property lines since the
plans are used on multiple lots. However, the subdivision plot plan will show the
property lines of the lots. The plot plan will show the bearing of the property lines, and
from this information the azimuth of the roof surfaces where the PV modules are
mounted may be determined from the position of the house on the lot relative to the
bearings of the property lines.

Figure 3 shows an example plot plan with a house located on it. In this case, the house
does not align with any of the property lines, but is rotated 15 degrees from the westerly
property line as shown. Property lines on plot plans are typically labeled in terms of their
bearing, which is the direction of the line. The westerly property line is labeled “North
12° East”. If the house was aligned with this property line, the southerly exposure of the
house would have an azimuth of 192 ° (180° plus the 12° bearing of the property line).
Since the house is rotated an additional 15°, the azimuth of the southerly face of the
house and the azimuth of the PV array is 207° (192° plus 15°). Usually, the house will
be aligned with one of the property lines and the calculation described above will be
simplified.
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East 12° South

North 12° East

est 12° North

Figure 3 — Example Plot Plan

ii. Using a Compass with a Sighting Feature and an Adjustment
for Magnetic deviationDdeclination.

Make sure that the compass has a sighting feature. The compass may have and-an
adjustment built in for magnetic deviation-declination so that the reading on the
compass is true north_or the installer and the HERS rater must determine the magnetic
declination using the tool available at
[www.ngdc.noaa.gov/seg/geomag/jsp/Declination.jsp] and adjust the compass reading
to account for the magnetic declination. Position the compass and determine the array
azimuth angle between compass north and the direction that the PV modules face. It's
usually convenient and most accurate to align the compass along the edge of the array
using the sighting feature (see Figure 4).
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Figure 4 —Compass with a sighting feature

c) Verifying Tilt and Azimuth for Systems Meeting the California
Flexible Installation Criteria

The NSHP allows determination of expected performance using the California Flexible
Installation criteria, which bases the estimated performance on an estimate of the
performance for a range of module orientations and tilts. The California Flexible
Installation criteria applies to all solar systems that are installed with an azimuth ranging
from 150 ° and 270 ° and all modules installed at the same tilt as the roof slope for roof
pitches between 14:12 and 7:12. The PV Calculator allows the user to choose the
California Flexible Installation criteria for easy input and easy compliance. For each
system on each building that has the expected performance based on the California
Flexible Installation criteria, the HERS rater must verify that the modules are installed
with any azimuth and with any tilt within the acceptable range. Note that to use the
California Flexible Installation criteria, each solar system on each site must meet the
“‘minimal shading” criterion discussed below.

F. Shading Verification

The PV installer and the HERS rater must verify that the shading conditions in the field
are consistent with those used in the expected performance calculations (CF-1R-PV).
The estimated performance calculations will be done either assuming that the “minimal
shading” criterion is met or based on the specific shading characteristics of each system
and building.

1.  Minimal Shading Criterion

The “minimal shading” criterion is that no obstruction is closer than a distance (“D”) of
twice the height (“H”) it extends above the PV modules (see Figure 5 for an artistic
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depiction of “H” and “D”). As the figure illustrates the distance “D” must be at least two
times greater than the distance “H.” Any obstruction that projects above any portion of
the PV array must meet this criterion for the PV array to be considered minimally
shaded. Obstructions that are subject to this criterion include:

i. Any vent, chimney, architectural feature, mechanical equipment or other

obstruction that projects above the roof of the residential building;
ii. Any part of the neighboring terrain that projects above the roof; ef-the
dential building.

iii. Any tree that is mature at the time of installation of the solar system;-er

iv. Any tree that is planted or planned to be planted as part of the landscaping for
the residential building (the expected performance must be based on the
expected mature height of any tree planted or planned to be planted as part of
the landscaping for the residential building);

v. Any existing neighboring e+building;

vi. Any planned neighboring residential-building; if the builder does not know what
building or other structure is planned for construction on land that is
neighboring the solar system, the shading must be based on the highest and
closest dimensions of the building model and setbacks offered by the builder on
that land or if the land is not planned for development by the builder, the
highest and closest dimensions allowed by zoning.-er-ether-structure

ahboring { dontial build Y I I

vii. Any telephone or other utility pole that is closer than thirty feet from the nearest

point of the array.

H AN

y 1

Figure 5 — The Minimal Shading Criterion - Artistic Depiction of “H” and “D”

Neither the PV array nor the shading obstruction are single points in space, so it is the
responsibility of the PV installer and the HERS rater to determine the worst condition by
determining the point on the array and the point on the obstruction that would result in
the smallest ratio of distance from the obstruction point to the array point divided by the
height of the obstruction point above the array point. Generally, the portion of the array
that will most likely be shaded and thus represents the worst condition is the lower
corner of the array that is closest to the obstruction and the portion of the obstruction
that is the worst condition is the highest point of the obstruction, but this may not always
be the case. Obstructions that are located north of the array at azimuths between 305
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degrees and 55 degrees from north relative to the most northerly points on the PV array
need not be considered as shading obstructions.

The PV installer and the HERS rater may verify through visual inspection that most
obstructions above the roof meet the 2:1 criterion. For obstructions that visual
inspection indicates potentially do not meet the criterion, the PV installer and HERS
rater must measure the height and distance of the obstruction(s) relative to the PV array
as described above to verify that the 2:1 shading criterion is met.

2.  Accounting for Actual Shading

When a PV installation does not meet the minimal shading criterion, it can still qualify for
an incentive and participate in the NSHP program, but the shading conditions for each
solar system at the site must be accounted for in the expected performance calculation
as described in this section.

If shading (other than shading that meets the “minimal shading” criterion) is accounted
for in the expected performance calculation, then the PV Calculator will produce on the
CF-1R-PV a table similar to Table 2 that shows the altitude angle between the PV array
and obstructions that shade the PV modules. This table divides the compass into 22.5
degree segments, progressing clockwise around the compass from north. The altitude
angle is the angle from the point on the lowest shaded point on the PV array to the
highest point on the shading obstruction in each direction segment around the compass.
The table also shows the distance-to-height ratio for existing obstructions including
mature trees. This will be a number less than or equal to two, because if it is greater
than two, the minimal shading criterion is satisfied in that direction and shading is not
considered in the expected performance calculation for that segment. The table also
shows the minimum distance to small, medium and large trees to meet the minimal
shading criterion for trees that are not at their mature heights. The data in Table 2 is
specific to a particular PV system installation on the specific residential building. In this
example the minimal shading condition is exceeded for four segments of the compass,
ESE, SSE, S and WNW.

The PV installer and the HERS rater must verify that the shading conditions that exist
(or are expected to exist in the case of the mature heights of trees in the landscaping
plan or unbuilt residential buildings or structures on neighboring lots) at the site will not
cause greater shading of the modules than the shading characteristics that were used in
the expected performance calculations.
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Table 2 — Example CF-1R-PV Format for PV Shading

Altitude Angle to Distance to Minimum Minimum Minimum
Shading Height Ratio Distance to Distance to Distance to
Orientation Obstruction Type Obstruction Small Tree Medium Tree Large Tree
ENE_(55 —79) NA Minimal Shading 2.00 16 46 76
E (79 -101) NA Minimal Shading 2.00 16 46 76
ESE_ (101 — 124) Neighboring structure 45.00 degrees 1.00
SE_(124 — 146) Minimal Shading 2.00 16 46 76
SSE (146 — 169) On roof obstruction 5049-87 degrees 0.84
S (169 — 191) Tree (existing-mature) 7069-68 degrees 0.36
SSW_(191 — 214) Minimal Shading 2.00 16 46 76
Tree (exisiting-not mature) Minimal 2:001.5
Shading30 16 46 #6
SW_ (214 — 236) degrees
WSW _(236 — 259) Minimal Shading 2.00 16 46 76
W_(259 — 281) Minimal Shading 2.00 16 46 76
WNW _(281 — 305) Tree (planned) 6563.75 degrees 0.49

3. Measuring Heights and Distances or Altitude Angles

One of the following procedures may be used to measure heights and distances or
altitude angles to obstructions.

a) Using a Tape Measure

The simplest measurement technique is to use a tape measure or other measuring
device to measure the distance from the point on the PV module to the maximum
shading condition point on shading obstructions in each 22.5 degree compass segment.
The distance to a tree_that has not reached its mature -isheight is measured to the
nearest edge of the trunk of the tree. Once the elevation difference (H) and distance
(D) are determined in each compass segment, the ratio is calculated and must be
greater than the value used in the expected performance calculation as reported on the
CF-1R-PV (see the third column in Table 2 labeled Distance to Height Ratio). This
method does not require getting on the roof.

b) Using a Digital Protractor

A digital protractor (see Figure 1) may be used to measure the altitude angle. The
measured altitude angle must be smaller than or equal to that used in the expected
performance calculation as reported on the CF-1R-PV (see the second column of Table
2). To use the digital protractor measurement directly, the measurement must be made
from the roof. Alternatively, the digital protractor measurement may be made from the
ground and-is trigonometric adjustments will be required to adjust for the height
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difference between the ground where the measurements are made and the point of
maximum shading of the PV modules in that compass segment.

c) Using a Solar Access and Shading Analysis Instrument

For shading from existing obstructions, such as neighboring buildings or other
structures, terrain or already mature trees, on-site shading conditions can be verified
using an instrument such as the Solar Pathfinder (see Figure 6). This instrument must
be positioned at the point on the PV array that has the maximum shading. Generally,
this will be one of the two lower corners of the array, but depending on the conditions of
the site, other locations may be subject to more shading by adjacent buildings or
structures, trees, terrain or other obstructions. This procedure will typically be used by
the PV installer, but not by the HERS rater since the HERS rater is not expected to be
able to get on the roof.

Once the instrument is placed at the point on the PV array that has the maximum
shading, it is leveled and oriented with true north. The orientation may be determined by
using the site plan or a compass as described above. Once the instrument is properly
positioned, objects that will cast a shadow on the PV modules will be shown for the
month and time of day when shading will occur (see Figure 7(a}). These results ean-are
then be-converted into the format used by the PV Calculator; as-shewn-in-Figure-7(b};,
shown in Figure 7(b) -and-Figure—7{e}-by using an Angle Estimator grid overlay (shown
in Figure 6) to determine the altitude angle of an obstruction in each compass segment.
The installer shall attach the diagram shown in Figure 7(b) to the CF-6R-PV form, along
with photographic evidence of the shading shown on the instrument, the location of the
instrument on the array, and the shading obstructions that are indicated on the
instrument, for the HERS rater to verify the results shown on the diagram. Onree-in-this
formatthe-The results determined by the instrument are may-be-compared to the data
that was used in the expected performance calculations to ensure that there is not
greater shading at the site than was used in the expected performance calculations.
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T i li |
Angle Estimator grid overlay raced obstruction outline example

Figure 6 — Example Solar Access and Shading Analysis Instrument

(a) This diagram shows the 22.5 ° compass segments used by (b) Within each compass segment, the highest altitude is
the PV Calculator and the altitude angles.-everlaid ontheresults  selected and used for that entire segment. This data is input
e into the PV Calculator.

Figure 7 — Conversion of Results from Solar Pathfinder to PV Calculator Input

Note that this method does not address expected shading resulting from the mature
heights of planted or planned trees in the landscaping plan or expected construction of
buildings or other structures on neighboring lots. Determining distances for planted
trees should use a tape measure. Determining distances for planned trees should use
the landscape plan provided by the builder. The height measurement for trees that are
not yet mature must be based on the Mature Tree Height discussed below. Determining
the distances and heights of obstructions for buildings and structures that have not yet
been constructed on neighboring lots must be based on plans for those structures
assuming that they will be located at the closest setbacks to the residential building that
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is being field-verified_or the highest and closest dimensions allowed by zoning for future
buildings on neighboring land.

d) Using a Digital Camera with Fisheye Lens

An electronic enhancement of the Solar Pathfinder uses a digital camera with a fisheye
lens that is mounted looking up. An image is taken that is automatically processed to
produce data similar to the solar pathfinder. The data must be converted to the format
used for determining expected performance as described above for the Solar
Pathfinder. Note that determining distances and heights for trees that are not yet at
mature heights and unconstructed buildings and structures on neighboring lots must be
addressed as described above for the Solar Pathfinder. The installer shall attach the
diagram shown in Figure 7(b) to the CF-6R-PV form, along with photographic evidence
of the shading shown on the instrument, the location of the instrument on the array, and
the shading obstructions that are indicated on the instrument, for the HERS rater to
verify the results shown on the diagram. Note that this method does not address
expected shading resulting from the mature heights of planted or planned trees in the
landscaping plan or expected construction of buildings or other structures on
neighboring lots. Such shading must be addressed separately.

4. Mature Tree Height

The expected performance calculations require the mature height to be used when
accounting for the shading impact of planted and planned trees in the landscaping plan
that have not yet reached their mature heights. This section provides guidelines for
determining the mature height of such trees. Builders must identify the species of all
planted and planned trees in the landscaping plans. That information must be
documented in conjunction with the CF-6R-PV and provided to the HERS rater for
verification.

All trees are classified as small, medium or large by species. Trees with a mature height
of 20 feet or smaller are small trees. Trees with a mature height greater than 20 feet but
less than 50 feet are medium trees. Trees with a mature height greater to or equal to 50
feet are large trees. If the type of tree is unknown, it must be assumed to be large. The
mature heights of small, medium and large trees that must be used in the expected
performance calculations are 20 feet, 35 feet, and 50 feet, respectively.

The Center for Urban Forestry Research of the U.S. Department of Agriculture’s Forest
Service has published tree guides for tree zones that are applicable to California. Table
3 shows the appropriate tree guide to use for each of California’s climate zones for the
expected performance calculations.

The guides provide tree selection lists for each tree zone. The lists provide either the
mature height or the size category in that tree zone for each species. These tree guides
are posted at: www.fs.fed.us/psw/programs/cufr/tree guides.php.
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For trees not listed in the tree selection tables of the tree guides, the Sunset Western
Garden book should be consulted. This document provides the mature height range or
maximum height for each species. If a range is given, the average of the maximum
height range should be used to determine if the tree is large, medium or small.

Table 3 — Appropriate Tree Guide to Use for each California Climate Zone

CEC Climate Tree Regions Tree Guide to Use

Zones
1,2,3,4,5 Northern Under Development (Use Sunset Western Garden Book)
California
Coast
6,7,8 Southern McPherson, E.G., et al. 2000. Tree guidelines for coastal ~ Chapter 5,
California Southern California communities. Sacramento, CA: Local pages 57-
Coast Government Commission 65
9,10 Inland Empire McPherson, E.G., et al. 2001. Tree guidelines for Inland Chapter 6,
Empire communities. Sacramento, CA: Local Government  pages 65-
Commission 82
11,12, 13 Inland Valleys McPherson, E.G., etal. 1999. Tree guidelines for San Chapter 5,
Joaquin Valley communities. Sacramento, CA: Local pages 50-
Government Commission 55
14, 15 Southwest McPherson, E.G., et al. 2004. Desert southwest Chapter 7,
Desert community tree guide: benefits, costs and strategic pages 51-
planting. Phoenix, AZ: Arizona Community Tree Council, 53
Inc.
16 Northern McPherson, E.G, et al. 2003. Northern mountain and Chapter 5,
Mountain and prairie community tree guide: benefits, costs and strategic = pages 47-
Prairie planting. Center for Urban Forest Research, USDA Forest 55

Service, Pacific Southwest Research Station.

Table 4 shows the horizontal distance that trees of each mature height category would
need to be located from nearest point of the PV modules in order to meet the condition
of minimal shading.

Table 4 — Horizontal Distance Trees Would Need to be located from the Closest Point of
a PV Array to Qualify for Minimal Shading

Mounting Location Small Tree (20 ft) Medium Tree (35 ft) Large Tree (50 ft)
1 Story (Lowest Point of Array at 12 ft) 16 46 76
2 Story (Lowest Point of Array at 22 ft) Any Distance 26 56
3 Story (Lowest Point of Array at 32 ft) Any Distance 6 36

G. Verification of System Performance

The PV installer and HERS rater must verify that the AC output power from the PV
system is consistent with that predicted by the PV Calculator. The PV Calculator will
determine an estimate of system AC output power for a range of solar irradiance and
outdoor air temperature conditions, and print a table on the CF-1R-PV form. The values
in the table will be 90 percent of the output estimated by the PV Calculator for each set
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of conditions in the table (the calculations also include the default adjustment of 0.88 for
losses such as dirt, dust and mismatched wiring). An example of the data that will be
produced is shown in Table 5. Note that the data calculated by the PV Calculator is
specific to each PV system.

Verification of system performance must be performed after the PV system is installed
and connected to the electricity grid. Measurements must be made with a minimum
irradiance of 300 W/m? in a plane parallel to the array. The PV installer and/or the
HERS rater must 1) measure the solar irradiance in a plane parallel to the array 2)
measure the ambient air temperature and 3) determine the expected output power for
the measured field conditions from the table on the CF-1R-PV form. The PV installer or
the HERS rater must then observe the output AC power displayed on the inverter and
verify that the output AC power is at least the amount shown in the table for the field
measured conditions. To qualify for the NSHP, PV systems must have an inverter that
has a built in meter that measures output AC power.

The PV installer and HERS rater must observe the output AC power on the inverter
after waiting for a five minute time period during which the measured solar irradiation
level has stayed constant within + 5 percent. If the solar irradiation level changes
outside of these ranges during the five minute waiting period, the PV installer and HERS
rater must start over the five minute waiting period.
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Table 5 — Example Table of Expected Output AC Power from PV Calculator (Watts)
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1.  Measuring Solar Irradiance

Solar irradiance must be measured by using a solar pyranometer. When making this
measurement, the PV installer or HERS rater must place the pyranometer in a plane
that is parallel to the PV modules. The PV installer should position the pyranometer on
top of the PV modules or on the roof next to the PV modules. The HERS rater who is
not likely to be able to get on the roof must position the pyranometer such that it is in full
sun and is in plane that is parallel to the PV modules. Digital protractors or other
instruments may be used to properly position the pyranometer.

2. Measuring Ambient Air Temperature

Ambient air temperature must be measured with a digital thermometer in the shade.
The instrument must have an accuracy of + 2 ° C.

3. Observing Output AC Power at the Inverter

The PV installer and the HERS rater must observe and record the reading within five
minutes of the time the measurements of solar irradiation and ambient temperature
were made. Note that the inverter may cycle between multiple readings (total kWh of
production, output power, etc.), so the PV installer or HERS rater will need to wait until
the power is displayed and record this reading; several readings should be made to
make sure that they are consistent and stable.

4. Multiple Orientation Arrays

For larger systems, PV modules connected to the same inverter may be installed with
strings of equal numbers of modules connected in parallel in more than one orientation,
each with its own tilt and azimuth (note that it is bad practice to install such strings in
series or with a different number of modules in each string; either of these installations
will lead to substantial reductions in performance). When strings are installed in multiple
orientation arrays_to the same inverter, separate CF-1R-PV forms must be prepared for
each orientation, and solar irradiance must be measured separately in a plane parallel
to each string that has a different azimuth and tilt. The expected output AC power is
determined separately for each condition and the sum is used for verification purposes.

For example a qualifying 3 kW PV system has 42 PV modules grouped in two parallel
strings, one south (azimuth of 170 degrees) and one west (azimuth of 260 degrees).
The south facing array has 21 PV modules and the west facing array has 21 PV
modules connected in parallel to maintain system voltage. The HERS rater verified
system performance at 11:30 AM in March and measured a solar irradiance of 950
W/m? in a plane parallel to the south array and 500 W/m? in a plane parallel to the west
facing array. The ambient temperature at the time of the testing is 62 ° F.
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The expected AC output power table on the CF-1R-PV indicates that the system should
be producing 1,200 W at 950 W/m? and 700 W at 500 W/m? of solar irradiance. The
expected output AC power to be compared to the inverter display is calculated to be
1,900 W based on the following equation.

Expected AC Output Power (W) = 1,200 + 700
=1,900 W
Note that to test systems with multiple arrays the solar irradiance levels on all of the

arrays must stay constant for the five minute waiting period discussed in Section G
above
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Appendix 5 - NSHP Forms

NSHP-1 Reservation Application Form

NSHP-1.6 General Approval/6-Month Reservation Update Form
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NSHP-2 Payment Claim Form/Initial Approval for Solar as Option
NSHP-3 Ten-Year Warranty Form
NSHP-4 Equipment Seller Information Form

STD-204 Payee Data Record

The following forms are not in the Guidebook, and are produced either by the PV
Calculator or provided by CEPEs or HERS raters:

CF-1R-PV Energy CommissionCEC PV Calculator output form

CF-4R-PV Field Verification and Diagnostic Testing Form

CF-6R-PV Installation Certificate form
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N S H P 1 RESERVATION APPLICATION FORM
NEW SOLAR HOMES PARTNERSHIP

Name and Contact Information
AppheantHomeowner or Builder/Developer -Name Phone Number Email Address

Please check one of the following:

| am the: [ Homeowner [ Builder/Developer

Mailing Street-Address City: State: Zip Code:
Contact Name _(if different from above) & - Title-and Phone Number Fax Number Email Address
Phone-and-Fax-Numbers:

2. Project Description
Please give a general project description including the site address of development: Please provide site-specific information on the project:

Name of development (if available):

Address to where the system will be installed (if this is a housing development, only the city or location to nearest city
needs to be specified:

Please Check all that apply to your pr0|ect
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I Yes [INo Is this an affordable housing project? Please note, affordable housing projects must abide by the
provisions stated on pgs. 24-26 of the NSHP Guidebook.

Housing type: | Single Family  [1 Multifamily/Mixed-Use

1 Yes [INo Custom home?

If this is a housing development, please check all that apply to your project.
I Yes [INo Housing development with 6 or more dwelling units?
I Yes [INo If yes, will solar be installed on 50% or more of the residential buildings?

I Yes [INo Development with less than 6 dwelling units?

1 Yes [INo Is solar offered as an option? Please note, if solar is offered as an option, your reservation can
only be for up to 10% of the residential buildings in the development.

Total number of residential buildings in development:
Total number of residential buildings with solar system installations:

If this is a multifamily or mixed-use project, please select the type(s) of system installation and provide the number of
the system installations. Please note that no incentive from the NSHP will be provided for any PV system covering
any portion of the building that is nonresidential (i.e., commercial space):

| Common areas — Quantity: [ | Residential units — Quantity:

Please note that only housing developments with 6 or more units installing solar on 50% or more of residential buildings will receive a 36-month
reservation. Multifamily affordable housing projects are also eligible to receive a 36-month reservation. All others will receive an 18-month
reservation.

3. Equipment Purchase

Have you committed to purchase or have purchased PV equipment? [1Yes []1No
[ | Yes{Please fill- out the-all- the sections-below.)
[ INo (P! kio Section 3 I | Lotl )

Manufacturer, Model
. . (EE“"'Q"'EMI".'HSt E:E"I'.'GI.’I IMEm E_nmgy ;} ommmission
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v man i j ildin v Please provide the Seller's Name and Address below. Seller must be
Caleulator-oulput): registered with the Energy Commission. If the seller is not registered, seller
must submit a completed NSHP-4 to the Energy Commission.

Estimated solar system cost (equipment & installation) per residential
building:

Estimated solar system cost (equipment & installation) for development:

. Electric Utility |

Please select the utility providing electricity to the project:. 1 PG&E 1 SCE [ SDG&E [ BVES
Is your project participating in the electric utility’s residential new construction program? | Yes No

*Please note that projects participating in the electric utility’s energy efficiency program can waive the submission of the energy efficiency documentation
contact the Energy Commission if you need more information in this regard.

HERS Rater Company HERS Rater Rater Phone number Name of HERS
—_— Provider

Energy efficiency measures verification

PV installation field verification

The undersigned party declares under penalty of perjury that the information in this form and the supporting documentation
submitted herewith is true and correct to the best of his or her knowledge and acknowledges the foIIowrng program
requwements to reserve funding-(a ,

(-

U Incentives are based on the expected performance of the systems installed.

[1 Builders must achieve at the minimum Tier | Energy Efficiency to be eligible for the program.

[1 Site of PV system installation cannot be changed once a reservation has been approved.
The undersigned party further acknowledges that he or she is aware of the requirements and conditions of receiving
funding under the New Solar Homes Partnership (NSHP) and agrees to comply with all such requirements and conditions
as provided in the Energy Commission’s NSHP Guidebook and Overall Program Guidebook as a condition to receiving
funding under the NSHP. The undersigned party authorizes the Energy Commission, during the term of the NSHP, to
exchange information on this form with applicable electric utility servicing the project to verify compliance with NSHP
requirements.

Homeowner or
Builder/Developer
Name: Date:

Title:

Signature:

Contact Person
Name:

Title:

Contact Person
Signature:

“ It will be the responsibility of the applicant to provide this information to the program administrators at the earliest
opportunity, if not available at thise-appheation time. This information is used to upload the project information to
the HERS database and has to occur in a timely manner at least 6 months prior to the field verification process.
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The NSHP
Incentive will be

paid to:

Recipient’'s
Address:

For housing developments with 6 or more

For housing developments with 6 or more

For all other housing categories:

units installing solar on 50% or more of

units installing solar on 50% or more of

residential buildings or multifamily
affordable housing projects who have not

residential buildings or multifamily affordable

housing projects who have purchased or

purchased or committed to purchase PV:

committed to purchase PV:

|| Tentative or Final Subdivision Map
|| Solar Equipment Estimate
| EPBI Calculations
O CF-1R-PV form
O Electronic input file (*.emf)
|| Energy Efficiency Documentation
(waived if participating in utility residential
new construction program)
O CF-1R form generated by a
CEPE
O Electronic input file used to
generate the T24 compliance
documentation
| Construction plan set:
(waived if proof of participating in a utility
residential new construction program is

provided)

a) architectural floor plans, elevations and

sections (should include information on
windows and other measures used for the
Title 24 enerqgy calculations); b)site plan
for custom homes indicating the north
direction; c) electrical plans (as
appropriate for Title 24 plan check) d)
Mechanical plans (should include
information relevant for Title 24 plan
checkﬂ

|| Equipment Purchase Agreement
|| Labor Contract (if separate from
construction contract)
[ | Final Subdivision Map
[ | Build-Out Schedule
|| Energy Efficiency Documentation
(waived if participating in the utility
residential new construction program)
O CF-1R form generated by a CEPE
B=—Electronic input file used to
generate the T24 compliance
documentation

O
|| Construction plan set:
(waived if proof of participating in a utility
residential new construction program)
a) architectural floor plans, elevations and

| Equipment Purchase Agreement
|| Labor Contract (if separate from
construction contract)
|| Building Permit or Final Subdivision
Map
[ | Build-Out Schedule
|| Energy Efficiency Documentation
(waived if participating in utility
residential new construction program)
O CF-1R form generated by a
CEPE
O Electronic input file used to
generate the T24 compliance
documentation
|| Construction plan set:
(waived if proof of participating in a
utility residential new construction
program)
a) architectural floor plans, elevations
and sections (should include
information on windows and other

sections (should include information on
windows and other measures used for the

measures used for the Title 24 energy
calculations); b)site plan for custom

Title 24 enerqgy calculations); b) site plan
for custom homes indicating the north
direction; c) electrical plans (as
appropriate for Title 24 plan check) d)
Mechanical plans (should include
information relevant for Title 24 plan

check)

[ | EPBI Calculations
O CF-1R-PV form

homes indicating the north direction; c)
electrical plans (as appropriate for Title
24 plan check) d) Mechanical plans
(should include information relevant for
Title 24 plan check)

| EPBI Calculations

O CF-1R-PV

O Electronic input file (*.emf)
|| System Size Justification where

Mme'“ﬂe*e*‘esm O__ Electronic input file (*.emf) applicable, or if greater than 5kW/unit
application-to: L [ System Size Justification where (] Payee Data Record (STD-204), if payee
—California Energy Commission applicable, or if greater than 5kVW/unit has never received payments from the
—NSHP, Reservation-Application | Payee Data Record (STD-204). if payee | NSHP beforeSupperting Documents to
S -4 g’ 5844-5512 has never received payments from the NSHP | Attach-if Builders-Have Not-Purchased
’ beforeSupporting Documents to Attach if or Committed to Purchase PV:

H.Construction Plan-Set

WebuileOut Sehadule

VLEPBl-Caleulationsforeach-system

) ori
sal|au|allllsa_la}le orif greater than




Mail the completed reservation application to:

California Energy Commission
NSHP, Reservation Application
1516 Ninth Street, MS-45
Sacramento, CA 95814-5512
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GENERAL APPROVAL/
6-MONTH RESERVATION UPDATE FORM
N S H P -1 - 6 (For 36-month reservation applicants who had not previously committed to

PV equipment purchase)

NEW SOLAR HOMES PARTNERSHIP

This is to confirm that your application to reserve financial incentives through the NSHP has been approved. The amount

of funding reserved for your project is . This approval is based on the information you provided in your
application NSHP-1, dated , and any subsequent information you provided. Your reservation period
begins

Please complete all the sections below and attach all required supporting documentation to this form within 6 months
starting on the date stated above as some changes may affect the amount of financial incentives you will ultimately be
entitled to.

Once this form and all supporting documentation have been submitted and reviewed, the program will issue you a NSHP-
2. Payment Claim Form incorporating all changes from this form.
1. Applicant Name and Contact Information

Applicant-Name

Mailing Street-Address City State Zip Code:
Contact Name (if different from above) &; Title;and-Phene Phone Number Fax Number Email Address
and-Fax-Nombers:

Sile-Address: Cily: Slate: Zip-Code:

2. Project Description
FSvstems-m

Please list any-additieral modifications since the inifial reservation submitial (Attach additional pages if necessary)
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Vienutastres llodal
- (Equis Li FEI'I .5” Equi ¥ }
Manufacturer,-Model
. (Eauif Li EEI'I'sII Eaui gs}
Final Equipment Seller Name and - Address: el e e e e T
4. Estimated PV Performance and Cost
A } ial-building(CEC-PV Estimated solar system cost (equipment & installation) per residential
Caleulator-oulput): building:
Estimated solar system cost (equipment & installation) for development:

HERS Rater Company HERS Rater Rater Phone number M
—_ Provider

Energy efficiency measures
verification

PV installation field verification

. Declaration

The undersigned parties declare under penalty of perjury that the information in this form and the supporting
documentation submitted herewith is true and correct to the best of their knowledge and acknowledges the follow
program requirements to reserve funding-(applications-that-de-not-have e i

ing

[1 Incentives are based on the expected performance of the systems installed.

[1 Builders must achieve at the minimum Tier | Energy Efficiency to be eligible for the program.

[1 Site of PV installation has not changed since the reservation had been approved.
The undersigned party further acknowledges that he or she is aware of the requirements and conditions of receiving
funding under the New Solar Homes Partnership (NSHP) and agree to comply with all such requirements and conditions
as provided in the Energy Commission’s NSHP Guidebook and Overall Program Guidebook as a condition to receiving
funding under the NSHP. The undersigned parties authorize the Energy Commission during the term of the NSHP to
exchange information on this form with the electric utility servicing the project to verify compliance with NSHP
requirements.

Signature of Applicant or Applicant’s Representative

Name:

Date:

Title:
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Signature:

Mail complete the reservation update package to:

California Energy Commission
NSHP, Reservation Update
1516 Ninth Street, MS-45
Sacramento, CA 95814-5512

Supporting Documents to Attach:

| Equipment Purchase Agreement

| Labor Contract (If separate from construction contract)

[ | Build-Out Schedule

+Construction Plan-Set

|| Payee Data Record (STD-204), if payee has never received
payments from the NSHP before

' Any additional supporting documentation that has changed

since the initial reservation submittalSupperting-Decuments-to
Attach:

NSHP Contact:

Phone:

E-mail:
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1 PAYMENT CLAIM FORM

N S H P -2 7 INITIAL APPROVAL FOR SOLAR AS OPTION

NEW SOLAR HOMES PARTNERSHIP

[CEC use only] Reservation #

Project Name

EPBI wattsannual TDV: Rebate @ = Lot Number
I Address_or
Reservation Approval Date: Lot Number

1. Confirmation of Reservation Amount (for Solar Installed on a Specified Number of Homes)

has been granted a reservation of $ fora kW solar system. The reservation
will expire on . The system is being installed at and is expected to produce
(kWh per year). The payment will be made to the

The solar system must be completed and the claim submitted with the appropriate documentation by the deadline. Claims
must be postmarked by the expiration date or the reservation will expire. This reservation is non-transferable. System must
be installed at the installation address and sold to the above.

1. Confirmation of Reservation Amount (for Solar Installed as Options)

This is to confirm that your application to reserve financial incentives through the NSHP has been approved. The amount of
funding reserved for your project is . This approval is based on the information you provided in your
application NSHP-1, dated , and any subsequent information you provided.

Please complete Sections 2 and 3 only, sign below, and attach all required supporting documentation to this Form for each
residential building with solar installed within 18 months, starting on the date stated above. Some changes may affect the
amount of financial incentives you will ultimately be entitled to.

Once this form and all supporting documentation have been submitted and reviewed, the program will issue you a new
NSHP-2 Rebate Payment Claim Form with residential building-specific information incorporated.

2. Major System Equipment of Record (Modules, Inverters, Meters) \

Quantity Manufacturer Model Cost

3. System Details |

Total System Price: Lot Number:
EPBI yearly-annual Final Address:
TDV eutputHERS ——  Building Permit Signoff

o andkant Date:

HERS rater name:
HERS rater number:

Final Equipment Seller Name and Address: Final System Installer Name and Address:
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4. Modifications

Has any of the information in section 2 or 3 above changed? [] Yes [] No
If yes note the changes before claiming payment.

Is payment assigned to another party?

[ | Yes (Please fill out all the sections below.)

L] No (Please skip Section 5 and complete all others.)
Assighment Request

l, , the designated payee or authorized representative of the payee, hereby assign
the right to receive payment for the above noted reservation under the NSHP to the following individual or entity and
request that payment be forwarded to this individual or entity at the address below. An STD-204 should be submitted for
the person/entity receiving the payment, if not already on record with the Energy Commission.

Name:
Address:

Phone #:

As the designated payee or authorized representative, | understand that | remain responsible for complying with the
requirements of the NSHP and will remain liable for any tax consequences associated with the reservation payment,
despite the payment’s assignment. | further understand that | may revoke this payment assignment at any time prior to the
Energy Commission’s processing of the payment by providing written notice to the Energy Commission’s Renewable
Energy Office.

Signature: Date:

Name: Title:

6. Signatures

87



The undersigned parties declare under penalty of perjury that the information in this form and the supporting
documentation submitted herewith is true and correct to the best of their knowledge. The parties further declare under
penalty of perjury that the following statements are true and correct to the best of their knowledge:

(1) The electrical generating system described above and in any attached documents meets the terms and conditions of
the Energy Commission's NSHP and has been installed and is operating satisfactorily as of the date stated below.

(2) The electrical generating system described above and in any attached documents is properly interconnected to the
utility distribution grid and has or will be issued utility approval to operate the system as interconnected to the
distribution grid.

(3) The rated electrical output of the generating system, the physical location of the system, and the equipment identified
were installed as stated above.

(4) Except as noted above, there were no changes in the information previously submitted for this system.

The undersigned parties further acknowledge that they are aware of the requirements and conditions of receiving funding

under the NSHP and agree to comply with all such requirements and conditions as provided in the Energy Commission’s

NSHP Guidebook and Overall Program Guidebook as a condition to receiving funding under the NSHP. As specified in the

NSHP Guidebook, the undersigned Purchaser authorizes the Energy Commission during the term of the NSHP to

exchange information on this form with the electric utility servicing the system in order to verify compliance with the NSHP

requirements. If a copy of the utility “letter of authorization to operate” the system is not submitted with this payment claim
form, the undersigned Builder understands that he/she is obligated to submit a copy of this letter to the Energy Commission
once it is received.

Builder Seller
Print Name Print Name
and Title: and Title-:
Signature: Signature:
Date: Date:

Mail complete payment claim to: Documents to Attach: (For options) Mail update to: Documents to Attach:
California Energy Commission ¢ Final Building Permit California Energy Commission | e EPBl CalculationsCF-
NSHP, Payment Claim Signoff NSHP, Options Update 4R
1516 Ninth Street, MS-45 ¢ Proof of Payment of 1516 Ninth Street, MS-45 o Payee Data
Sacramento, CA 95814-5512 Final Invoices Sacramento, CA 95814-5512 RecordCF-4R-

e Ten-Year Warranty PVEFoerm
Form

LFinal EPBI/HERS
Posornesl

e Letter of Authorization
to Interconnect
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N S H P 3 TEN-YEAR WARRANTY FORM
- NEW SOLAR HOMES PARTNERSHIP

System Information

This warranty applies to the following kW renewable energy electric generating system
Description:
Located at:

What is Covered

This ten year warranty is subject to the terms below (check one of the boxes):

[ 1All components of the generating system AND the system’s installation. Said warrantor shall bear the
full cost of diagnosis, repair and replacement of any system or system component, at no cost to the
customer. This warranty also covers the generating equipment against breakdown or degradation in
electrical output of more than ten percent from the originally rated output (PTC rating for modules,
manufacturers rating for wind turbines); or

[ 1System’s installation only. Said warrantor shall bear the full cost of diagnosis, repair and replacement of
any system or system component, exclusive of the manufacturer’s coverage. (Copies of ten-year warranty
certificates for the major system components (i.e., solar modules, wind turbines, etc. and inverter- MUST
be provided with this form).

General Terms

This warranty extends to the original purchaser and to any subsequent purchasers or owners at the same
location during the warranty period. For the purpose of this warranty, the terms “purchaser,” “subsequent
owner,” and “purchase” include a lessee, assignee of a lease, and a lease transaction. This warranty is
effective from (date of completion of the system installation).

Exclusions

This warranty does not apply to:

e Damage, malfunction, or degradation of electrical output caused by failure to properly operate or maintain
the system in accordance with the printed instructions provided with the system.

e Damage, malfunction, or degradation of electrical output caused by any repair or replacement using a part
or service not provided or authorized in writing by the warrantor.

e Damage malfunction, or degradation of electrical output resulting from purchaser or third party abuse,
accident, alteration, improper use, negligence or vandalism, or from earthquake, fire, flood, or other acts of
God.

Obtaining Warranty Service

Contact the following warrantor for service or instructions:

Name: Phone: ( )
Company: Fax: ( )
Address:

SignatureAuthorized Representative(s):
Date: e —
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RETAILER REGISTRATION EQUIPMENT

N S H P 4 SELLER INFORMATION-FORM
- NEW SOLAR HOMES PARTNERSHIP[
CALIFORNIA SOLAR INITIATIVE

This information must be submitted before a company can become eligible to participate in the NSHP. To
remain eligible, a company must resubmit this form annually, by March 31. This annual submittal is required
even if the information identified in the company’s prior NSHP-4 submittal has not changed. In addition, a
company must submit an updated NSHP-4 form any time its reported information has changed. The updated
NSHP-4 form must be submitted to the Energy Commission within 30 days of the change of any reported
information. Registered companies are listed at [www.gosolarcalifornia.ca.govl].

Business name: Phone: ( )

Address: Fax: ( )
E-mail:
Website:

Owner or principal, Title: Select one of the following:

Business license number: [1 Corporate, LLC, LLP or other that is registered
with the California Secretary of State

Reseller's license number: 1 Not a corporation, LLC or LLP

Contractor license number (if applicable):

The above information applies solely to the business identified above:

Print Name: Title:

Signature:

Date:

Send this completed form by telefax to (916) 653-2543 or by mail to:

NSHP Seller Registration
California Energy Commission
1516 9" Street, MS-45
Sacramento, CA 95814-5512

Reminder:
This form must be on file with the Energy Commission for an -rebateincentive

application with the above company to be considered. It must be resubmitted annually

by March 31 for sellers to remain eligible from year to year.
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