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CHAPTER 1
ADMINISTRATION

SECTION 101
GENERAL

101.1 Title. These regulations shall be known as@regon
Solar Installation Specialty Code her ei nafter referred to as

1012 Scope

At hi

101.2.1 GeneralThe provisions of this code shall apply to-all aspects of the structural requirements for

the installation, alteration, replacement and repair of solar Photovoltaic (PV) systems.

Exceptions

1. This code shall not apply to the iaBation, alteration, rplacement, repair of PV systems in a
public way.

2. This code shall not apply to the installation of structural components on exempt agricultural
buildings as defined in @gonRevisedStatute (ORS®55.315.

3. Electrical installation, leeration and repair as defined in'ORS 479:B96 are controlled by
Oregon Electrical Specialty Code (OESC)chapter 69Q replicated in Appendix A.

4. Existing PV installations that complied with minimum safety standards in effect at time of

installation shdlnot be considered in violation of the current minimum PV installation standards

unless the use or occupancy changed, requiring different methods, alterations or additions
International Fire Cod@dFC) or Building Official requires updates to protehe safety of the
occupants and public.

455.020 Purpose; scope of application; exceptions; scope of rul
fees by rule. (1) This chapter is enacted to enable the Director g
Department of Consumer and Business Services to promulgate
state buildng code to govern the construction, reconstruction,
alteration-and repair of buildings and other structures and the
installation of mechanical devices and equipment therein, and tg
require the correction of unsafe conditions caused by earthquak
existing buildings. The state building code shall establish uniforn
performance standards providing reasonable safeguards for hes
safety, welfare, comfort and security of the residents of this staty
who are occupants and users of buildings, and will prdeidthe
use of modern methods, devices, materials, techniques and
practicable maximum energy conservation.

(2) The rules adopted pursuant to this chapter shall include

or the



structural standards; standards for the installation and use of
mechanical, heating anentilating devices and equipment; and
standards for prefabricated structures; and shall, subject to ORY
455.210, prescribe reasonable fees for the issuance of building
permits and similar documents, inspections and plan review ser
by the Departmendf Consumer and Business Services. The
department may also establish, by rule, the amount of any fee
pertaining to the state building code or any specialty code that is
authorized by statute, but for which an amount is not specified b
statute.

(3) This dapter does not affect the statutory jurisdiction and
authority of the Workersé Co
654, to promulgate occupational safety and health standards rel
to places of employment, and to administer and enforce-all statg
laws regulations, rules, standards and lawful orders requiring pl
of employment to be safe and healthful.

(4) This chapter and any specialty code does not limit th
authority of a municipality to enact regulations providing for loca
administration of th state building code; local appeal boards; feg
and other charges; abatement of nuisances and dangerous buil
enforcement through penalties, steprk-orders or other means; o
minimum health, sanitation and safety standards for governing t
use ofstructures for housing, except where the power of
municipalities to enact any such regulations is expressly withhel
otherwise provided for by statute. Pursuant to the regulation of
dangerous buildings, a municipality may adopt seismic rehabilitg
plans that provide for phased completion of repairs that are des
to provide improved life safety but that'may be less than the
standards for new buildings.

101.3 Intent. The purpose of this code is to establish the minimum requirementgefmstalation of PV
components and support systems to safeguard the public health, safety and general welfare through
structural strengtand safety to life and property from fire and other hazasdsciated with the
installation of PV systems, and to provideesgafo fire fighters and emergency responders during
emergency operations.

It is not the purpose of this code to create or otherwise establish or designate any particular class or group
of persons who will or should be especially protected or benefitdueltygrms of this code. It does not
affect the requirements contained in ORS 479429.630 or the rules thereunder.

101.4Statutory ReferencesThis code is adopted pursuant to the ORS. Where in any specific case this
code and the statutes specify diint requirements, the statute shall govern. Statutes related to this code
are ORS 455.010 through 455.895.



101.5 Severability.In the event that any part or provision of this code is held to be illegal or void, this
shall not have the effect of makingid or illegal any of the other parts or provisions.

SECTION 102
APPLICABILITY

102.1 GeneralWhere there is a conflict between a general requirement and a specific requirement, the
specific requirement shall be applicable. Where, in any specificaiffeeent sections of this code specify
different materials, methods of construction or other requirements, the most restrictive shall govern.

102.2 Other laws.The provisions of this code shall not be deemed to nullify any provisions of local, state
or federal law.

102.3Application of references.References to chapter or section numbers, or to provisions not
specifically identified by number, shall be construedto refer to such chapter, section or provision of this
code.

102.4Referenced codes and statards. The codes and standards referenced in this code shall be
considered part of the requirements of this code to the prescribed extent of each such reference. Where
differences occur between provisions of this code and referenced codes and stamdaragisions of

this code shall apply.

102.4.1 Structural.Where not specifically addressed in this code, the provisions afrégon
Structural Specialty Code (OSSC)shall apply to the design and installation of structural support
systems for PV instkitions.



SECTION 103
DUTIES AND POWERS OF THE BUILDING OFFICIAL

103.1 General The building official is hereby authorized and directed to enforce the provisions of this
code under ORS 455.148 or 455.150. The building official shall have the autheendsy interpretations

of this code and to adopt policies and procedures in order to clarify the application of its provisions. Such
interpretations, policies and procedures shall be in compliance with the intent and purpose of this code.
Such policies angrocedures shall not have the effect of waiving requirements specifically provided for in
this code.

103.2 Applications and permits.The building official shall receive applications, review construction
documents, issue permits for the installation ratien, replacement, repair of PV systems including the
electrical and structural requirements, inspect the premises for which such permits have been issued, and
enforce compliance with the provisions of this code.

Separate electrical permits are requueder theOESC andOregon Alministrative Rule (OARP18-309.

103.3 Notices and ordersThe building official shall.issue all necessary notices or orders to ensure
compliance with this code.

103.4 InspectionsThe building official shall make all of threquired inspections, or the building official
shall have the authority to accept reports of inspection by approved agencies or individuals. Reports of
such inspections shall be in writing and be certified by a responsible officer of such approved aggncy o
the responsible individual.

103.5 Reserved.

103.6 Right of entry Where it is necessary to make an inspection to enforce the provisions of this code, or
where the building official has reasonable cause to believe that there exists in a strugtoreaor

premises a condition which is contrary to or in violation of this code which makes the structure or premises
unsafe, dangerous or hazardous; the building official is authorized to enter the structure or premises at
reasonable times to inspect oiperform the duties imposed by this code, provided that if such structure or
premises be occupied that credentials be presented to the occupant and entry requested. If such structure
premises is unoccupied, the building official shall first make a redéeeffort to locate the owner or

other person having charge or control of the structure or premises and request entry. If entry is refused, th
building official shall’have recourse to the remedies provided by law to secure entry.

103.7 Department recods. The building official shall keep official records as dictated by OAR 156

0020 where a county has jurisdiction; OAR 4880025 where a city has jurisdiction; and OAR Chapter
166 Division 300 et al for the cities and counties where the State gb@has jurisdiction. Such records
shall be retained in the official records for the period indicated in the respective OARs noted above. The
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building official shall maintain a permanent record of all permits issued in flood hazard areas, including
copies of inspection reports and certifications required in Section 1612.

103.8 Liability. See ORS 30.265 for regulations relating to liability.

30.265 Scope of liability of public body, officers, employees and
agents; liability in nuclear inciden(fl) Subjet to the limitations of
ORS 30.260 to 30.300, every public body is subject to action or
for its torts and those of its officers, employees and agents actin
within the scope of their employment or duties, whether arising
of a governmental or projetary function or while operating a mot
vehicle in a ridesharing arrangement authorized under ORS 276
The sole cause of action for any tort of officers, employees or a(
of a public body acting within the scope of their employment or
duties anckligible for representation and indemnification under
ORS 30.285 or 30.287 shall be an action against the public bod
only. The remedy provided by ORS 30.260 to 30.300-is exclusiy
any other action or suit against any such officer, employee or ag
of a public body whose act or omission within'the scope of the
of ficerds, employeebs or age
the action or suit. No other form of civil action or suit shall be
permitted. If an action or suit is filed against an offieenployee or
agent of a public body, on appropriate motion the public body sk
be substituted as the only defendant.”Substitution of the public k
as the defendant does not exempt the public body from making
report required under ORS 742.400.

(2) Every public body is immune from liability for any claim for
injury to or death of-any person-or injury to property resulting frg
an act or omission of an officer, employee or agent of a public b
when such officer, employee or agent is immune fromlitgbi

(3) Every public body and its officers, employees and agents ac
within the‘scope of their employment or duties, or while operatin
motor vehicle in a ridesharing arrangement authorized under OF
276.598, are immune from liability for:
(a) Any daim-for-injury-to or death of any person covered by any

worker sé compensation | aw.
(b)-Any claim in connection with the assessment and collection
taxes.

(c) Any claim based upon the performance of or the failure to
exercise or perform a discretionagnttion or duty, whether or not
the discretion is abused.

(d) Any claim that is limited or barred by the provisions of any ot
statute, including but not limited to any statute of ultimate repost

(e) Any claim arising out of riot, civil commotion orob action or




out of any act or omission in connection with the prevention of a
of the foregoing.

(f) Any claim arising out of an act done or omitted under appare
authority of a law, resolution, rule or regulation that is
unconstitutional, invalid omiapplicable except to the extent that
they would have been liable had the law, resolution, rule or
regulation been constitutional, valid and applicable, unless such
was done or omitted in bad faith or with malice.

(4) Subsection (1) of this section dipp to any action of any officet
employee or agent of the state relating to a nuclear incident, wh
or not the officer, employee or agent is acting within the scope ¢
employment, and provided the nuclear incident is covered by ar
insurance or indenity agreement under 42 U.S.C. 2210.

(5) Subsection (3)(c) of this section does not apply to any
discretionary act that is found to be the cause or partial cause o
nuclear incident covered by an insurance or indemnity agreeme
under the provisions of 42.S.C. 2210, including but not limited tdg
road design and route selection.

103.9 Approved materials and equipmentMaterials, equipment and devices approved by the building
official shall be constructed and installed in accordance with such approval.

103.9.1 Used materials and equipment.he use of used materials which meet the requirements of
this code for new materials is permitted.

103.10 Modifications.Wherever there are practical difficulties involved in carrying out the provisions of
this codethe building official shall have the authority to grant modifications for individual cases, upon
application of the owner or ownerods representat
special individual reason makes the strict lettehisf tode impractical and the modification is in

compliance 'with the intent and purpose of this code and that such modification does not lessen health,
accessibility, life and fire safety, or structural requirements. The details of action granting nodsicat

shall be recorded and entered in the files of the department of building safety.

103.11 Alternative materials, design and methods of construction and equipmefithe provisions of

this code are not intended to prevent the installation of any maiet@prohibit any design or method of
construction not specifically prescribed by this code, provided that any such alternative has been approvec
An alternative material, design or method of construction shall be approved where the building official
finds that the proposed design is satisfactory and complies with the intent of the provisions of this code,
and that the material, method or work offered is, for the purpose intended, at least the equivalent of that
prescribed in this code in quality, strengtffectiveness, fire resistance, durability and safety.



103.11.1 TestswWhenever there is insufficient evidence of compliance with the provisions of this
code, or evidence that a material or method does not conform to the requirements of this code, or ir
order to substantiate claims for alternative materials or methods, the building official shall have the
authority to require tests as evidence of compliance to be made at no expense to the jurisdiction.
Test methods shall be as specified in this code atler recognized test standards. In the absence

of recognized and accepted test methods, the building official shall approve the testing procedures.
Tests shall be performed by an approved agency. Reports of such tests shall be retained by the
building dficial for the period required for retention of public records.

SECTION 104
PERMITS

104.1 Required. Any owner or authorized agent who intends to construct, enlarge, alter, repair, move, or
change the installation of a PV system or the installationhadtwis regulated by this code, or to cause any
such work to be done, shall first make application to the building official and obtain the required permit.

104.2 Work exempt from permit. Exemptions from permit requirements of this code shall not be deemed
to grant authorization for any work to be done in any manner in violation of the provisions of this code or

any other laws or ordinances of this jurisdiction. Permits shall not be required for the following:

Temporary testing systems: A permit shall betrequired for the installation of argmiporary testing
system.

104.2.1 Emergency repairsWhere equipment replacements and repairs must be performed in an
emergency situation, the permit application shall be submitted within the next working business

day to the building official.

104.2.2 Public service agencies. permit shall not be required for the installation, alteration or

repair of generation, transmission, distribution or metering or other related equipment that is under

the ownership-and controf public service agencies by established right.

104.2.3 Electrical Permits Additional exemptions from permitting requirements for electrical
installations are found in Oregon Administrative Rule-308-0000.

104.3 Application for permit. To obtain gpermit, the applicant shall first file an application therefor in
writing on a form furnished by the building department for that purpose.
Such application shall:

1. Identify and describe the work to be covered by the permit for which application is made.



2. Describe the land on which the proposed work is to be done by legal description, street address
or similar description that will readily identify and definitely locate the proposed work.

3. Be accompanied by construction documents and other infornasti@guired irsection 105
4. State the valuation of the proposed work.
5. Be signed by the applicant, or the applic

6. Give such other data and information as required by the building official.

104.3.1 Action on applicationThebuilding official shall examine or cause to be examined
applications for permits and amendments thereto within a reasonable time after filing. If the
application or the construction documents do not conform to the requirements of pertinent laws, the
building official shall reject such application in writing, stating the reasons therefor. If the building
official is satisfied that the proposed work conforms to the requirements of this code and laws and
ordinances applicable thereto, the building officialllsisaue a permit therefor as soon as

practicable.

104.3.2 Time limitation of application.An application for a permit for any proposed work shall

be deemed to have been abandoned 180 days after the date of filing, unless such application has
been pursueth good faith or a permit has been issued; except that the building official is
authorized to grant one or-more extensions of time for additional periods not exceeding 90 days
each. The extension shall be requested in writing and justifiable cause demednst

104.4 Validity of permit. The issuance or granting of a permit shall not be construed to be a permit for, or
an approval of, any violation of any of the provisions of this code or of any other ordinance of the
jurisdiction. Permits presuming to gh\authority to violate or cancel the provisions of this code or other
ordinances of the jurisdiction shall not be valid. The issuance of a permit based on construction document:
and other data shall not prevent the building official from requiring theaoon of errors in the

construction documents and other data, The building official is also authorized to prevent occupancy or us
of a structure where in violation of this code or of any other ordinances of the jurisdiction.

104.5 Expiration. Every pernit issued shall become invalid unless the work on the site authorized by such
permit is commenced within 180 days after its issuance, or if the work authorized on the site by such
permit is suspended or abandoned for a period of 180 days after the tiwwrkhe commenced. The

building official is authorized to grant, in writing, one or more extensions of time, for periods not more
than 180 days each. The extension shall be requested in writing and justifiable cause demonstrated.

104.6 Suspension or revaation. The building official is authorized to suspend or revoke a permit issued
under the provisions of this code wherever the permit is issued in error or on the basis of incorrect,
inaccurate or incomplete information, or in violation of any ordinameegulation or any of the

provisions of this code.



104.7 Placement of permitThe building permit or copy shall be kept on the site of the work until the
completion of the project.

SECTION 105
SUBMITTAL DOCUMENTS

105.1 General Submittal documents agisting of construction documents, statement of special

inspections, geotechnical report and other data shall be submitted in two or more sets with each permit
application. The construction documents shall be prepared by a registered design profelssienal w
required by the building codes. Where special conditions exist, the building official is authorized to require
additional construction documents to be prepared by a registered design professional.

Exceptions:

1. The building official is authorized to wee the submission of construction documents and other
data not required to be prepared by a registered design professional if it is found that the nature
of the work applied for is such that review of construction documents is not necessary to obtain
comgiance with this code.

2. Plans, calculations and specifications, diagrams and other data prepared and designed by an
architect or an engineer licensed by the state to practice as such are not required for the
following work, provided the building official dermines that the work is not of a highly
technical nature or there is unreasonable potential risk to life and/or the safety of the structure:

2.1The erection, enlargement or alteration of any structure, or any appurtenance thereto, where
the resulting struare has a ground area of 4,000 square feet (37@ntess and is not
more than 20 feet (6096 mm) in height from the top surface of the lowest floor to the
highest interior finish (See ORS 671.030).

2.2 A single family dwelling, a farm agricultural buildinggmfarm agricultural building, or
accessory building to a singlamily dwelling.

2.3 Alterations or repairs that do not involve structural parts of the building.

3. Plans; calculations and specifications, diagrams and other data prepared and designed by an
archtector an engineeticensed by the state to practice as sack not required where the
applicant haslemonstrated on a form approved by the division that the proposed installation
complies with the requirements of sections 304.9 [Fire Fighter Acaed<JGb.4 [Prescriptive
Pathl.

105.2 Construction documentsConstruction documents shall be in accordance 8&tttions105.2.1
through105.2.5
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Exception: Exception: Construction documents shall not be required when applicant has
demonstrated onfarm approved by the division thatoposed installation complies with the
requirements of sectiord94.9and305.4

105.2.1. Construction DocumentsThe following construction documents shall be provided to the
Authority Having Jurisdiction at the time ofnpet application.

105.2.2 Support Structure The construction documents shall describe, with sufficient clarity, the
structure required to support the components and to resist the applicable snow, seismic, wind and
uplift forces as defined in tH@regon Sructural Specialty Code (OSSC) The construction
documents, including calculations, shall be prepared by an Architect or Engineer licensed to
practice in the state of Oregon and shall be designed in accordance with the requirements of the
OSsC

105.2.3 @mponent Attachment The construction documents shall be in sufficient clarity to show
attachments are designed to resist the applicable snow, seismic, wind and uplift forces on the PV
components as defined in t&SC  The construction documents, inclodicalculations, shall be
prepared by an Architect or Engineer licensed to practice in the state of Oregon and shall be
designed in accordance witte requirements of tHeSSC

Exception: Construction documents showing component attachment shall neqinesd

to be prepared by an Architect or Engineer licensed in the State of Oregon when the
manufacturers installation instructions provide designs sufficient for the applicable snow,
seismic, wind and uplift loads.

105.2.5 Building and Site PlanThe corstruction documents shall show and describe, with
sufficient clarity, the location(s) of the PV components in relation to buildings, structures, property
lines and, as applicable, flood hazard areas, floodways and shall show compliance with local
zoning, panning, solar access requirements, etc, if applicable, as required by the Building Official.
The building official is authorized to waive or modify the requirement for a site plan when the
application for permit is for alteration or repair or when othsewvarranted.

Exception: Subject to the approval of the Building Official, construction documents
showing the building and site plan shall not be required when, due to the nature of the
project, it can be demonstrated that there are no significant isnpeitte items in listed
above.

105.2.5.1 Design flood elevation8Vhere design flood elevations are not specified, they
shall be established in accordance ViBSC Section 1612.3.1

105.2.6 Information on construction documentsConstruction documenghall be dimensioned
and drawn upon suitable material. Electronic media documents are permitted to be submitted when
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approved by the building official. Construction documents shall be of sufficient clarity to indicate
the location, nature and extent of therk proposed and show in detail that it will conform to the
provisions of this code and relevant laws, ordinances, rules and regulations, as determined by the
building official.

105.3 Examination of documentsThe building official shall examine or cag be examined the
accompanying submittal documents and shall ascertain by such examinations whether the construction
indicated and described is in accordance with the requirements of this code and other pertinent laws or
ordinances.
105.3.1 Approval ofconstruction documentsWhen the building official issues a permit, the
construction documents ‘'shall be approved, 1in
Compliance. 0 One set of constructi'on documen
official. The other set shall be returned to the applicant, shall be kept at the site of work and shall
be open to inspection by the building official or a duly authorized representative.

105.3.2 Previous approvalsThis code shall not require changes in¢bastruction documents or
construction for which a lawful permit has been heretofore issued or otherwise lawfully authorized,
and the construction of which has been pursued in good faith'within 180 days after the effective
date of this code and has noeheabandoned.

105.3.3 Phased approvallhe building official is-authorized to issue a permit for the construction

of PV support systems before the construction documents for the whole PV system has been
submitted, provided that adequate information andiléel statements have been filed complying

with pertinent requirements of this code. The holder of such permit for the PV support systems
shall proceed at the holderds own risk witho
be granted.

1053.4 Design professional in responsible charge.

105.3.4.1 GeneralWhen'it is required that documents be prepared by a registered design
professional, the building official shall be authorized to require the owner, or installer to
engage and designate the building permit application a registered design professional
who shall act asthe registered design professional in responsible ¢htrge.

circumstances require, the owner, or installer shall designate a substitute registered design
professional imesponsible charge who shall perform the duties required of the original
registered design professional in responsible charge. The building official shetifiezin

in writing by the owneor installer if the registered design professional in respansibl
charge is changed or is unable to continue to perform the duties. The registered design
professional in responsible charge shall be responsible for reviewing and coordinating
submittal documents prepared by others, including phased and deferred sutemistalor
compatibility with the design of the PV system.
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105.3.4.2 Deferred submittalsFor the purposes of this section, deferred submittals are
defined as those portions of the design that are not submitted at the time of the application
and that ar¢éo be submitted to the building official within a specified period.

Deferral of any submittal items shall have the prior approval of the building official. The
registered design professional in responsible charge shall list the deferred submittals on the
construction documents for review by the building official.

Documents for deferred submittal items shall be submitted to the registered design
professional in responsible charge who shall review them and forward them to the building
official with a notaton indicating that the deferred submittal documents have been reviewed
and found to be in general conformance to the design of the PV system. The deferred
submittal items shall not be installed until the deferred submittal documents have been
approved byhe building official.

105.4 Amended construction documentsVork shall be installed in accordance with the approved
construction documents, and any changes made during installation that are not in compliance with the
approved construction documents shallresubmitted for approval as an amended set of construction
documents.

105.5Retention of construction documentsOne set of approved construction documents shall be

retained by the building official‘for a period of not less than that dictated by @&R30-0020 where a

county has jurisdiction, OAR 16B00-0025 where a city has jurisdiction and OAR 138 et al for the
jurisdictions where the State of Oregon has jurisdiction. One set of approved plans and specifications shal
be returned to the appéint, and said set shall be kept on the site of the work at all times during which the
work authorized thereby is in progress. The building official shall maintain a permanent record of all
permits issued in flood hazard areas, including copies of inspeetiorts and certifications required in

Section 1612.

SECTION 106
TEMPORARY STRUCTURES AND USES

106.1 General The building official is authorized to issue a permit for temporary structures and temporary
uses. Such permits shall be limited as to tifngeovice, but shall not be permitted for more than 180 days.
The building officialis authorized to grant extensions for demonstrated cause.

106.2 ConformanceTemporary structures and uses shall conform to the structural strength, and fire
safety requiements of this code as necessary to ensure public health, safety and general welfare.
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106.3 Termination of approval.The building official is authorized to terminate such permit for a
temporary structure or use and to order the temporary structure torheséiscontinued.
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SECTION 107
FEES

Note: Unless amended locally by a municipality under the aitthof ORS 455.040 and 4240, the requirements
of Section 107 apply.

107.1 Payment of feesA permit shall not be valid until the fees prescribeddwy have been paid, nor
shall an amendment to a permit be released until the additional fee, if any, has been paid.

107.2 Schedule of permit fee\ fee for each permit shall be paid as required, in accordance with the
schedule as established by the agtlie governing authority under authority of ORS 455.020 and
455.210.

455.210. (1) Fees shall be prescribed as required by ORS 455.(
for plan review and permits issued by the Department of Consu
and Business Services for the construction, reconsirydaiteration
and repair of prefabricated structures and of buildings.and other
structures and the installation of mechanical heating and ventila
devices and equipment. The fees may not exceed 130 percent
fee schedule printddngnCoie,
and in the fAUNniform Mechanic
published by the International Conference of Building Officials.
Fees are not effective until approved by the Oregon Departmen
Administrative Services.

(2) Notwithstanding subsection (1) of this section, the maxim
fee the Director of the Department of Consumer and Business
Services may prescribe for a limited plan review for fire and life
safety as required under ORS 479.155 shall be 40 percent of th
prescribed perihfee.

(3)(a) A’‘municipality may adopt by ordinance or regulation s
fees as may be necessary and reasonable to provide for the
administration and enforcement of any specialty code or codes
which the municipality has assumed responsibility undeg OR
455.148 or 455.150. A municipality shall give the director notice
the proposed adoption of a new or increased fee under this
subsection. The municipality shall give the notice to the director
the time the municipality provides the opportunity fabfic
comment under ORS 294.160 regarding the fee or, if the propos
fee is contained in‘an estimate of municipal budget resources, g
time notice of the last budget meeting is published in a newspay
under ORS 294.401.

(b) Ten or more persons an association with 10 or more
members may appeal the adoption of a fee described in this
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subsection to the Director of the Department of Consumer and
Business Services. The persons or association must file the apy
no later than 60 days after the digrateceives notice of the
proposed adoption of the fee from the municipality under paragr
(a) of this subsection. However, if the municipality failed to give
notice to the director, an appeal may be filed with the director w
one year after adoptiaf the new or increased fee. Upon receivin
a timely appeal, the director shall, after notice to affected partieg
heari ng, review the municipa
of administering and enforcing the specialty code or codes refer
to in paragraph (a) of this subsection. The director shall approve
fee if the director feels the fee is necessary and reasonable. If tf
director does not approve the fee upon appeal, the fee is not
effective. The appeal process provided in this pagydoes not
apply to fees that have been submitted for a vote and/approved
majority of the electors voting on the question.

(c) Fees collected by a municipality under this subsection sh
be used for the administration and enforcement of a bgildin
inspection program for which the municipality has assumed
responsibility under ORS 455.148 or 455.150.

(d) For purposes of paragraph (b) of this subsection, in
determining whether a fee is reasonable the director shall consi
whether:

(A) The fee ighe same amount as or closely approximates tf
amount of the fee charged by othermunicipalities of a similar si
and geographic location for the same level of service;

(B) The fee is calculated with the same or a similar calculati
method as the fee ahlged by other municipalities for the same
service;

(C) The fee is the same type as the fee charged by other
municipalities for the same level of service; and

(D) The municipality, in adopting the fee, complied with ORS
294.160, 294.361 and 294.401 ahis section and standards
adopted by the director under ORS 455.148 (11) or 455.150 (11

(4) Notwithstanding-any other provision of this chapter:

(a) For the purpose of partially defraying state administrative
costs, there is imposed a surcharge iratheunt of four percent of
the total permit fees or, if the applicant chooses to pay an hourly
instead of purchasing a permit, four percent of the total hourly
charges collected.

(b) For the purpose of partially defraying state inspection co
thereis imposed a surcharge in the amount of two percent of the
total permit fees or, if the applicant chooses to pay an hourly raf]
instead of purchasing a permit, two percent of the total hourly
charges collected.

16



(c) For the purpose of defraying the cokadministering and
enforcing the state building code, there is imposed a surcharge
permit fees and on hourly charges collected instead of permit fe
The surcharge may not exceed one percent of the total permit fg
or, if the applicant chooses tayan hourly rate instead of
purchasing a permit, one percent of the total hourly charges
collected.

(5) Municipalities shall collect and remit surcharges imposec
under subsection (4) of this section to the director as provided ir
ORS 455.220.

(6) The drector shall adopt administrative rules to allow
reduced fees for review of plans that have been previously revie

107.3 Plan review fees

107.3.1 Building permit valuations.
1. Permits issued for installations that comply v@€@4#.9and305.4 will be charged a flat fee that
includes permit review in accordance with OAR 9ED-0180Q
2. All other installations shall be based on the value of the system following the nietyosket
out in OAR 918050-018Q

107.4 Work commencing before permit issuancény person who commences any work on a PV
system before obtaining the necessary permits shall be subject to an investigation fee equal to the permit
fee that shall be in addition to the required permit fees.

Exception: Work as permitted in Sectidt04.21

107.5 Related feesThe payment of the fee for the construction, or alteration, for work done in connection
to or concurrently with the work authorized by a permit shall not relieve the applicant or holder of the
permit from the payment of other feésit are prescribed by law.

107.6 RefundsThe building official is authorized to establish a refund policy.

SECTION 108
INSPECTIONS

108.1 General Construction or work for which a permit is required shall be subject to inspection by the
building official and such construction or work shall remain accessible and exposed for inspection
purposes until approved. Approval as a result of an inspection shall not be construed to be an approval of .

violation of the provisions of this code or of other laws @irmances of the jurisdiction. Inspections
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presuming to give authority to violate or cancel the provisions of this code or of other laws or ordinances
of the jurisdiction shall not be valid. It shall be the duty of the permit applicant to cause the vearaio
accessible and exposed for inspection purposes. Neither the building official nor the jurisdiction shall be
liable for expense entailed in the removal or replacement of any material required to allow inspection.

1082 Preliminary I nspection.Beforeissuing a permit, the building official is authorized to examine or
cause to be examined structures and sites for which an application has been filed.

1083 Required Inspections.The building official, upon notification, shall make the inspections s#t fo
in Sections

108.3.1through108.3.10
108.3.1 Gound Mounted Footing and Foundation Inspection.Footing and foundation
inspections shall be made after excavations for footings are complete and any required reinforcing
steel is in place. It shall be teadl in the inspection report if the structural metal and reinforcing steel
comply with theOESC requirements for a grounding electrode. For concrete foundations, any
required forms shall be in place prior to inspection. Materials for the foundation slualthe job,
except where concrete is ready mixed in accordance with ASTM C 94, the concrete need not be on
the job.

108.3.2 Mountingl nspection.Inspection shall be made of the attachment of modules to racking or
structural supports and the attachmedrdamponents to the structure.

108.3.3 Electrical hspection.Inspection of electrical components of a PV system shall be
conducted in accordance with the requirements of OAR2F18Where structural components,
such as rebar, are used as grounding elesmieay shall be included as part of the electrical
inspection.

108.3.4 LowesEquipment Elevation. In flood hazard areas, the elevation certification required in
OSSC Section 1612.5hall be submitted to the building official.

108.3.50ther Inspections.n addition to the inspections specified above, the building official is
authorized to make or require other inspections of any construction work to ascertain compliance
with the provisions of this code and other laws that are enforced by the depaiftimgidiog

safety.

108.3.6Special Inspections.For special inspections, s8ectionOSSC 1704

108.3.7Final I nspection.The final inspection shall be made after all work required by the building
permit is completed.
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1084 Inspection Agencies The buitling official is authorized to accept reports of approved inspection
agencies, provided such agencies satisfy the requirements as to qualifications and reliability.

1085 Inspection Requestslt shall be the duty of the holder of the building permit @irtduly
authorized agent to notify the building official when work is ready for inspection. It shall be the duty of the
permit holder to provide access to and means for inspections of such work that are required by this code.

108.6Approval Required. Work shall not be done beyond the point indicated in each successive
inspection without first obtaining the approval of the building official. The building official, upon
notification, shall make the requested inspections and shall either indicate the giathi®iconstruction

that is satisfactory as completed, or notify the permit holder or his or her agent wherein the same fails to
comply with this code. Any portions that do not comply shall be corrected and such portion shall not be
covered or concealeadtil authorized by the building official.

SECTION 109
BOARD OF APPEALS

109.1 General In order to hear and decide appeals of orders, decisions or determinations made by the
building official relative to the application and interpretation of this coddatal jurisdiction shall
establish an appeals procedure.

1092 Limitations on Authority. An application for appeal shall be based on a claim that the true intent of
this code or the rules legally adopted thereunder have been incorrectly interprgbealigiens of this

code do not fully apply or an equally .good or better form of construction is proposed. An appeals board,
when appointed, shall have no authority to waive requirements of this code.

109.4 Appeal of Decisions of Building @icial. ORS 4%.475 provides an alternative appeals process to
that set forth by the local municipality.

455.475 Appeal of decision of building official. A person aggrie
by a decision-made by a building official under authority
established pursuant to ORS 455.145.450 or 455.467 may
appeal the decision, The following apply to an appeal under thi
section:

(1) An appeal under this section shall be made first to the
appropriate specialty code chief inspector of the Department of
Consumer and Business Services. deeision of the department
chief inspector may be appealed to the appropriate advisory bg
The decision of the advisory board may only be appealed to th
Director of the Department of Consumer and Business Service
codes in addition to the applicaldpecialty code are at issue.
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(2) If the appropriate advisory board determines that a deci
by the department chief inspector is a major code interpretatior
then the inspector shall distribute the decision in writing to all
applicable specialty cedpublic and private inspection authoritieg
in the state. The decision shall be distributed within 60 days aft
the boardds determinati on, a
di stribution of the decision
codeinterpet ati ond means a code i
affects or may affect more than one job site or more than one
inspection jurisdiction.

(3) If an appeal is made under this section, an inspectio
authority shall extend the plan review deadline by theburof

days it takes for a final decision to be issued for the appeal.

SECTION 110
VIOLATIONS

110.1 Prohibited Acts. Prohibited acts are as described in ORS 455.450.

455.450 Prohibited acts. A person may not:

(1) Violate, or procure or-assist in telation of, any final
order of the Director of the Department of Consumer and Busing
Services, an advisory board, a state administrative officer or any
local appeals board, building official or'inspector, concerning the
application of the state buildjncode in a particular case or
concerning a license, certificate, registration or other authorizati

(2) Engage-in, or procure or assist any other person to enga
any conduct or activity for which a permit, label, license, certificg
registrationor other formal authorization is required by any speci
code, any provision of ORS 446.003 to 446.200, 446.225 to
446.285, 446.395 to 446.420, 446.566 to 446.646, 446.666 to
446.746, 479.510 to 479.945,479.950 and 480.510 to 480.670,
chapter.or ®S chapter 447, 460 or 693, or any rule adopted or
order.issued for the administration and enforcement of those
provisions, without first having obtained such permit, label, licen
certificate, registration or other formal authorization.

(3) Violate, orprocure or assist in the violation of, any
standard, specification, requirement, prohibition or other technig
provision set forth in the state building code or an applicable loc
building code or in any rule or order of the Department of Consy
and Business Services, an advisory board, a local governing boc

local building official.
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110.2 Notice of Molation. The building official is authorized to serve a notice of violation or order on the
person responsible for the erection, constructioa;adion, extension, or repadf a PV system in violation

of the provisions of this code, or in violation of a permit or certificate issued under the provisions of this
code. Such order shall direct the discontinuance of the illegal action or conditidreaizhtement of the
violation.

110.3 Prosecutia of Violation. If the notice of violation is not complied with promptly, the building

official is authorized to request the legal counsel of the jurisdiction to institute the appropriate proceeding
at law @ in equity to restrain, correct or abate such violation, or to require the removal of the PV system in
violation of the provisions of this code or of the order or direction made pursuant thereto.

1104 Violation Penalties.Any person who violates a prewon of this code or fails to comply with any of
the requirements thereof or who erects, constructs, alters or repairs a PV system in violation of the
approved construction documents or directive of the building official, or of a permit or certificate issu
under the provisions of this code, shall be subject to penalties as prescribed by law.

110.5 PenaltiesPenalties for violations are prescribed in ORS 455.895 or as adopted by the municipality
having authorityLocal authority to levy penalties lisnited to violations of codepplication only.

455.895 Civil penalties. (1)(a) The State Plumbing Board may
impose a civil penalty against a person as provided under ORS
447.992 and 693.992. Amounts recovered under this paragraph
subject to ORS 693.165.

(b) The Electrical-and Elevator Board may impose a civil
penalty against a person as provided under ORS 479.995. Amo
recovered under this paragraph-are subject to ORS 479.850.

(c) The Board of Boiler Rules may.impose a civil penalty
against a persaas provided under ORS 480.670. Amounts
recovered under this paragraph are subject to ORS 480.670.

(2) The Director of the Department of Consumer and Busine
Services, in consultation with the appropriate board, if any, may
impose a civil penalty againahy person who violates any provisi
of ORS 446.003 to 446.200, 446.225 to 446.285, 446.395 to
446.420, 446.566 t0 446.646, 446.666 to 446.746, 479.510 to
479.945, 479.950 and 480.510 to 480.670 and this chapter and
chapters 447, 460 and 693, or ankeradopted or order issued for
the administration’and enforcement of those provisions. Except
provided in subsections (3), (4) and (9) of this section or ORS
446.995, a civil penalty imposed under this section must be in a
amount determined by the appriate board or the director of not
more than $5,000 for each offense or, in the case of a continuin
offense, not more than $1,000 for each day of the offense.
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(3) Each violation of ORS 446.003 to 446.200 or 446.225 to
446.285, or any rule or order is=d thereunder, constitutes a
separate violation with respect to each manufactured structure ¢
with respect to each failure or refusal to allow or perform an act
required thereby, except that the maximum civil penalty may no
exceed $1 million for any rated series of violations occurring
within one year from the date of the first violation.

(4) The director may impose a civil penalty of not more than
$25,000 against a public body responsible for administering and
enforcing a building inspection prograAs used in this subsection
Apublic bodyo has the meanin

(5) The maximum penalty established by this section for a
violation may be imposed only upon a finding that the person hg
engaged in a pattern of violations. Thepartment of Consumer-ar
Business Services, by rule, shall define what constitutes a patte
violations. Except as provided in subsections (1) and (10) of thig
section, moneys received from any civil penalty under this secti(
are appropriated continusly for and shall be used by the director
for enforcement and administration of provisions and rules desc
in subsection (2) of this section.

(6) Civil penalties under this section shall be imposed as
provided in ORS 183.745.

(7) A civil penalty mposed under this section may be remitte
or reduced upon such terms‘and conditions as the director or th
appropriate board considers proper and consistent with the pub
health and safety. In any judicial review. of a civil. penalty impose
under this sen, the-court may, in its discretion, reduce the
penalty.

(8) Any officer, director, shareholder or-agent of a corporatio
or member or-agent of a partnership or association, who person
participates in or is an accessory to-any violation by thimgeship,
association or/corporation of a provision or rule described in
subsection-(2) of this section is subject to the penalties prescrib
this section.

(9) In addition to the civil penalty set forth in subsection (1) ¢
(2) of this section, any pson who violates a provision or rule
described in subsection (2) of this section may be required by th
director or the appropriate board to forfeit and pay to the Gener:
Fund of the State Treasury a civil penalty in an amount determir
by the directoor board that shall not exceed five times the amou
by which such person profited in any transaction that violates a
provision or rule described in subsection (2) of this section.

(20) If a civil penalty is imposed for a violation of a

provision of ORS 46.566 to 446.646 and the violation relates to
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filing or failure to file with a county assessor functioning as agen
the department, the department, after deducting an amount equ
the departmentds procedur al,
expenses, shall forward chalf of the remaining civil penalty
amount to the county in which the manufactured structure is loc
at the time of the violation.

SECTION 111
STOP WORK ORDER

111.1 Authority. Whenever the building official finds any woregulated by this code being performed in
a manner either contrary to the provisions of this code or dangerous or unsafe, the building official is
authorized to issue a stop work order.

111.2 IssuanceThe stop work order shall be'in writing and shalldiven to the owner of the property

i nvolved, or to the ownero6és agent, or to the pe
cited work shall immediately cease. The stop work order shall state the reason for the order, and the
conditiors under which the cited work will be permitted to resume.

1113 Unlawful Continuance.Any person who shall continue any work after having been served with a
stop work order, except such'work as that person is directed to perform to remove a violaisafer u
condition, shall be subject to penalt

CHAPTER 2

DEFINITIONS
2011 ScopeUnless otherwise expressly stated, the following words and terms shall, for the purposes of
this code, have the meanings indicated in this chapter.

201.2 Interchangeability.Words used in the present tense include the future; the singular number
includes the plural and the plural, the singular

201.3 Terms Defined in Other Codes/Nhere terms are not defined in this code such terms shall have the
meanings ascribed to them asther code publications adopted by the State of Oregon.

201.4 Terms Not DefinedWhere terms are not defined through the methods authorized by this section,
such terms shall have ordinarily accepted meanings such as the context implies.

SECTION 202
DEFINITIONS
P A
Approved. Acceptable to the authority having jurisdiction.

23



ApprovedField Evaluation Firmm An organization primarily established for purposes of testing to
approved standards and approved by the Authority Having Jurisdiction.

Array . A mechantally integrated assembly of modules or panels with a support structure and foundation,
tracker, and other components, as required, to form a gawducing unit.

Authority Having Jurisdiction (AHJ). An organization, office, or individual responsible &mforcing
the requirements of a code or standard, or for approving equipment, materials, an installation, or a
procedure.

i Bi
Building Code. As defined in ORS 455.020

Building Integrated Photovoltaics. Photovoltaic cells, devices; modules, or modoaterials that are
integrated into the outer surface or structure of a building and serve as the outer protective surface of that
building.

i Di
Dead Load The weight of materials of construction incorporated into the building, including but not

limited to walls, floors, roofs, ceilings, stairways, baiitpartitions, finishes, cladding and other similarly
incorporated architectural and structural items, and the weight of fixed service equipment, such as cranes,
plumbing stacks and risers, electricaders, HVAC systems and fire sprinkler systems.

P Ei
Electrical Code, (OESC) For the purpose of this code, any reference to the Electrical Code shall mean
the Oregon Electrical Specialty Code

Existing Work. Existing work is a PV system or any partré@f which has been installed prior to the
effective date of this Code.

L
Labeled. Equipment or materials to which has been attached a label, symbol, or other identifying mark of
an organization that is acceptable to the-authority having jurisdimtidrconcerned with product

evaluation, that maintains periodic inspection of production of labeled equipment or materials, and by
whose labeling the manufacturer indicates compliance with appropriate standards or performance in a
specified manner.

Live loads (roof). Those loads produced (1) during maintenance by workers, equipment and materials; and
(2) during the life of the structure by movable objects such as planters and by people.

i M i
Mechanical Code (OMSC) For the purpose of this code, any refe@to the Mechanical Code shall
mean theDregon Mechanical Specialty Code

Module. A complete, environmentally protected unit consisting of solar cells, optics, and other
components, exclusive of tracker, designed to generate power when exposed hb. sunlig

P N
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NRTL . A Nationally Registered Testing Laboratory.

i pi
Photovoltaic (PV). Relating to electricity produced by the action of solar radiation on a solar cell.

Photovoltaic (PV) SystemThe total components and subsystems that, in combinatiowert solar
energy into electric energy suitable for connection to a utilization load,

i R
Racking. A system of components that directly supports the PV modules and transfers the applied loads to
the building structure or grourglipported structure.

Residential Code, (ORSC). For the purpose of this code, any reference to the Residential Code shall mean
the Oregon Residential Specialty Code.

i Si
Structural Code, (OSSC).For the purpose of this code, any reference to the Structural Code shall mean
the Oregon Structural Specialty Code.

Supports. Supports, hangers, and anchors are devices for properly supporting and securing pipe,
appurtenances, fixtures, and equipment.

T
Townhouse.Means a single family dwelling unit constructed in a group oktbfanore attached units in

which each unit extends from foundation to roof and with open space on at least two sides. For the
purposes of this code, row house, and zero lot line dwellings shall be considered to be townhouses.

25



CHAPTER 3
INSTALLATION REQU IREMENTS
SECTION 301
GENERAL

301.1 ScopeThe provisions of this chapter shall govern the installation of photovoltaic (PV) components
including location, materials and structural support. Where the installation of PV systems is not covered by
this chaptethe installation shall be in compliance with the applicable provisions of the Oregon Building
Code as defined in ORS 455.020.

Exception: Where applicable provisions are specified, compliance wit®tegon Residential
Specialty Code (ORSC}hall satisy the requirements of this section when the PV system is
installed on;

1. Detached one and two family dwellings and townhouses classified as Gi&umB Group U
Occupancies; and

2. Residences used for family daycare or foster care in accordance witllapgrs 418, 443
and 657A; and

3. Detached Congregate residences (each accommaodating 10 persons or less) and detached lodgir
houses containing not more than five guest rooms.

SECTION 302
DEFINITIONS

302.1 General.The following words and terms shdtbr the purposes of this chapter and as used
elsewhere in this code, have the meanings shown herein.

Conventional Light-Frame Wood Construction A type of construction whose primary structural
elements are formed by a system of repetitive wioaiching menbers in accordance witbSSC Section
2308or theORSC as applicable.

Cutout. An area adjacent to a pathway for use by firefighters to cut a vent if needed. Cutouts shall not be
less than 30 inches (762 mm) in any dimension.

Non-Occupied Accessory Struttre. A structure normally not occupied such as a garage, carport, shed,
or agricultural building.
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Pathway. Unobstructed route provided within or around the PV array to provide unimpeded access and
egress for firefighting purposes.

Racking. A system of omponents that directly supports the PV modules and transfers the applied loads to
the building structure or grourglipported structure

Solar Roof. A roof on which a solar array is installed.

SECTION 303
MINIMUM STANDARDS AND QUALITY

303.1 General Phdovoltaic (PV) components, racking, support structures and attachments shall be in
accordance with the provisions of this chapter. PV systems shall be designed and installed in accordance
with this code and the manufacturerods installat

303.2 Type of Construction PV systems, including supporting structure, shall comply with the
requirements o0©SSC Chapter 6for the structures required to be of roambustible type of construction
or theORSC as applicable.

303.3 Material Sandards. PV madules shall be certified in accordance with UL1703 and shall be
installed in accordance with'the manufaetur 6 s i nst al |l ati on i nstructi ons

303.4 Certification RequirementsPV racking and attachments shall comply with one of the following:

1. Certified.to UL1703 by a Nationally Recognized Testing Laboratory and installed in
accordance with the - manufacturers installation instructions.

2. Designed by an Oregon Licensed Engineer or Architect.
3. Field evaluation by an Approved Field Evaluation Firm.
4. Approval by the Aithority Having Jurisdiction.

303.5Fire Classification. Rooftop mounted PV systems shall have a fire classification that is equal to or
greater than the roof assembly requiredd85C Section 1505.1

303.6Weather Protection. All components of the P\Wstem exposed to the weather shall be constructed
of materials approved for exterior locations and protected from corrosion or deterioration.
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SECTION 304
LOCATION

304.1 GeneralThe location of Photovoltaic (PV) components, racking, support structutdes a
attachments shall be in accordance with the provisions of this chapter.

304.2 Zoning Requirements The installation of PV systems shall comply with the requirements of the
zoning requirements of the Authority Having Jurisdiction (AHJ).

304.3 Flood Haard Areas. Installation of PV systems within flood hazard areas, as defined by the AHJ,
shall comply with th€©SSCor ORSC Section R324s applicable.

304.4 Building EgressPV systems shall not be installed in locations that would restrict, or otherwise
prevent the use of, the required means of egress and emergency escape and rescue. The means of egres
shall comply withChapter 10 of theOSSCor ORSC Section R31@&ndR311as applicable.

304.5 Light and Ventilation. PV systems shall not be installedaeations that would restrict the required
light and ventilation. Light and ventilation shall comply wit$sSCChapter 12 or ORSC Section R303
as applicable.

304.6 Rooftop Vent and Drain Clearances?V systems shall not be installed in locations that @oul
restrict the function of plumbing or mechanical vents, skylights, drains or other rooftop features.

Exception: Non-operable skylights in or@and twefamily dwellings.

304.7 Mechanical Equipment Clearance®?V systems shall be installed with not l&ssn a 30 incl{762
mm) clearance around mechanical equipment requiring service or maintenance. The specific provisions of

the Oregon Mechanical Specialty CodédOMSC) andOESC apply to installations of PV systems.

304.8 Roof DrainagePV systems shall nde installed in a manner that would obstruct roof drainage. No
vertical supports or roof penetrations shall be allowed within 12 inches (305 mm) of each side of the low
point of the valley. The PV modules or racking may extend into the valley no maréitiches(152

mm) from the valley low point provided that a minimum 3 inch (76 nolerance above the suréacf the

roof is maintained.

304.9 Fire Fighter Access and Escap@&o provide access and escape for Fire Fighters the location of
roof-mounted ' modules shall comply with the requirements of this section.

304.9.1 General Pathway Requirement&ll PV installations shall include a 36 inch wide
(914mm) pathway maintained along three sides ofdler soof. The bottom edge ofraof with a

slope tlat exceeds 2:12 shall not be used as a pathway. All pathways shall be located over a
structurally supported area and measured from edge of the roof and horizontal ridge to the solar
array or any portion thereof.
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NOTE:

Exception:

1. On structures with a PV arrayea of 1,000 square fg@2.90m?) or less insalled on aoof with

a slope that exceeds 2:12 and with an intersecting adjacent roof and where no section is larger thar
150 feet(45720 mm)measured in length or width:

A. Where the PV array does not egde25% as measured in.plan view of total roof area of
the structure, a minimum 12 in¢BO5mm)unobstructed pathway, shall be maintained along each
side of any horizontal ridge.

B. Where the solar array area exceeds 25% as measured in plan view obfciada of
thestructure, a minimum of one 36 inch (914 mmpbstructed pathway from ridge to eave, over a
structurally supported area, must be provided in addition to a minimum 1g3D&mm)
unobstructed pathway along each side of any horizontad.ridg

2. Pathways are not required nonoccupied accessory structurpvided they are separated
from occupied structures by a 6 feet (3048 mm) minimum separation distance or by a minimum
two-hour fire rated assembly.

3. Townhouses providing fire separatias required by the applicable code at the time of
construction may be considered one structure and comply with the provisions of 304.9.1(A).

Where townhouses are separated by real property lines and pathways cross real property lines, the
building official shall review, approve and maintain a record of all easements for access related to
the PV system installation. Easements may be general in nature or they may describe specific
locations. The applicant shall provide a copy of the recorded easemenbialthing official prior

to issuance of the building permit. Easements shall be recorded for each affected dwelling unit and
the book and page number provided to the jurisdiction having authority.

See sectiof04.10for alternate installations.

304.9.2 Intermediate Pathway LocationsSystems that include a solar array section that is larger
than 150 feet (mm) measured in length or width shall have additional intermediate pathways. An
intermedi ate pathway not | ehearrayshal be p@\dedfqr 9 1 4 m
every 150 feet (45720 mm) of array including offset modules or angled installations. The maximum
square footage of an array shall not exceed 22,500 ft2. (2090 m2) without the installation of an
intermediate pathway.

304.9.21. Where a system is required to have intermediate pathways, all pathways shall have one
or more cutouts located adjacent to the pathway. No point on the pathway shall be more than 25

feet (7620) from a cutout.

304.9.3 Prohibited LocationsPathways shahot be located within 12 inches of the low point of a
valley.
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304.9.4Smoke and Heat \énts.In structures where smoke and heat vents have been installed to
comply with the requirements of theternational Fire Code Chapter 9 Smoke and Heat Vents
andChapter 23 High Piled Storage, a 36 inch wide pathway to and around each vent shall be
provided for fire department access, maintenance and testing of these vents.

304.9.5 Electrical Component Location.

304.9.5.1Disconnects,-poxes, combiner boxes or gens shall not be located in any required
pathway or cutout.

304.9.5.2Raceways on flat roofs that cross a required pathway shall be bridged to avoid tripping
hazards. Raceways shall not benpéted in required pathways @oofs with a slope that exceeds
2:12.

304.10 Alternate Installations.In accordance with sectidt©03 11, an alternative material, design,
location, method of constructigror means of safe fire fighter access and egnessbe approved by the
building official.

SECTION 305
STRUCTURAL

305.1 GeneralPhotovoltaic (PV) components, racking, support structures and attachments shall be in
accordance with the provisions of this section.

305.2 Module AttachmentPV. modul es shal l be attached i n accc
installatian instructions and to account for all loads, including dead loads, snow loads, wind loads and
seismic loads, as prescribed by @8SC

305.3 Racking.Racking shall comply with this section.

305.3.1 Building PenetrationsAll penetrations shall be flasti@r sealed in a manner that
prevents moisture from entering the wall and roof.

305.3.2 Structural Support and Attachment.Racking and racking supports shall be positively
attached to the structural components or blocking in accordanc€&igitte 2through the use of
screws, bolts-polts, or other approved means. Such attachment shall not be accomplished by the
use of toenails or nails subject to withdrawal. Racking and racking supports shall be mounted to
structural components and shall not be attacheehll or roof coverings, trim or structural

sheathing as a means of structural support. Racking and racking supports installed in accordance
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with manufacturerods specifications or be des
mounted in accordane®th one of the following:

1. l nstalled in accordance with manufacturer
the OSSC.

2. Installed in accordance with secti®db.4

3. Positively attached to the structural components or blocking in @@ dvithFigure 2through

the use of screws, boltsbplts, or other approved means. Such attachment shall not be
accomplished by the use of toenails or nails subject to withdrawal. Racking and racking supports
shall be mounted to structural componemis shall not be attached to wall-or roof coverings, trim

or structural sheathing as a means of structural support.

4. Attached to standing seam metal roofs with connectors in accordance with manufacturer's
installation instructions.

5. Certified norpenetating or minimally penetrating systems installed in accordance with the
manufacturerdéds installation instructions.

305.3.3Roof Mounted Racking. Roofmounted supporting structures shall be certified in
accordance with sectidd03.4 and shall be designed accordance with accepted engineering
practice, constructed and installed to safely support all loads, including dead loads, snow loads,
wind loads and seismic loads as prescribed bp®8Cor in accordance with secti@95.4

305.3.4Ground Mounted 'Racking. Groundmounted supporting structures, and all parts thereof,
shall be designed, constructed and installed to safely support all loads, including dead loads, flood
loads, snow loads, wind loads and seismic loads as prescribed g8

The bottomof modules shall be at least 18 inches (457 mm) clear from ground level.

305.4 Prescriptive Installations Roof installations on conventional ligframe construction which
complies with this section shall qualify as prescriptive and shall not requinregameered design if all of
the following criteria are met:

1. Roof structure: The supporting roof framing shall be conventional light framed wood
construction with preengineered trusses or roof framing members at a spacing of 24 (610 mm)
inch on centemaximum that comply with the applicable allowable spahahle 305.4.1See
Appendix B) for the specific loads includiggoundsnow loads not exceeding 50 psf and wind
loads that do not exceed 100 MPH in exposure C or 110 MPH in exposures A or B.

Exception: Roof framing in compliance with the applicable allowable sparaivie
305.4.2(See Appendix B) for the specific loads includgrgundsnow loads not exceeding
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70 psf and wind exposure is limited to exposure A, B or C shall satisfy the requir@ents
this section when the PV system is installed on;

1. Detached one and two family dwellings and townhouses classified as G&up R
and Group U Occupancies; and

2. Residences used for family daycare or foster care in accordance with ORS
Chapters 418, 8land 657A, and

3. Detached Congregate residences (each accommodating 10 persons or less) and
detached lodging houses containing not more than five guest rooms.

2. Roof materials. Roofing material shall be metal, single layer wood shingle or shakemar&o
than two layers of composition shingle.

3. Loading: Installation shall comply witigure 305.4(1) The combined weight of the PV

modules and racking shall not exceed 4.5 pounds per square foot (xxx kPa). PV modules or racking
shall be directly attched to the roof framing or blocking installed in accordanceAdiginate 1, 2

or 3. These attachments must be spaced no greater than 48 inches (1219 mm) on center in any
direction. Attachments shall be spaced no greater than 24 inches on centetirecion where:

A. Ground siow loads exceed 25 psf;
B. Located within 3 feet of a roof edge, hip, eave or ridge; or

C. Wind exposure is B or less and wind speed 100 MPH or less or wind exposure is exposure C an
wind speed is 85'MPH or less.

Exception: PV modules or racking may be attached directly to standing seam metal panels using clamps
and roofing materials which meet the following:

The allowable uplift capacity of clamps shall not be less than 115 pounds for clamps spaced at 60 inches
on center ordss as measured along the seam or not be less than 75 pounds for clamps spaced at less thal
48 inches on center. Clamp spacing between seams shall not be lessittdme24Spacing of clamps

along a seam shall not exceediBbhes. See attached Figures

Roofing panels shall comply with all of the following:

1.Shall'be a minimum of 26 gage steel,

2. Shall be a maximum of d4iiches in width,

3. Shall be attached with a minimum of #10 screws ah@des on center,

4. Shall be installed over minimum-iich nominal wood structural panels attached to framing with 8d
nails at 6inches on center at panel edges anehtBes on center field nailing.
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PV MODULE

18 INCH [457 mm]
MAXIMUM

CONTINUOUS SUPPORT RAIL AND
CONNECTION ANGLE BY RAIL
MANUFACTURER

RAFTER PER SPAN TABLES
LOCATED IN APPENDIX B OR

2x4 MINIMUM TRUSS TOP CHORD
@ 24 INCHES [ 610 mm] ON
CENTER MAXIMUM

PROVIDE CONNECTION TO ROOF @ 48
INCHES [1219 mm]\ON CENTER MAXIMUM
AND AT EACH END OF RAIL WITH MINIMUM
5/16 INCH LAG SCREW EMBEDDED 2 INCHES
[51 mm].MINIMUM INTO RAFTER OR TRUSS.
SEAL AT ROOF PENETRATIONS.

Figure 305.4(1)

18 INCH [457 mm ]

MAXIMUM

20 GAUGE MINIMUM
ANGLE CLIP EACH

SIDE, EACH END OR
18 GAUGE MINIMUM
HANGER EACH END

4x 4 BLOCKING
BETWEEN JOISTS

RAFTER PER SPAN TABLES

LOCATED

2x4 MINIMUM TRUSS TOP CHORD
@ 24 INCHES [ 610 mm] ON
CENTER MAXIMUM

PV MODULE

CONTINUOUS SUPPORT
RAIL AND CONNECTION
ANGLE BY RAIL
MANUFACTURER

PROVIDE CONNECTION TO ROOF PER
SECTION 305.4 AND AT EACH END OF RAIL
WITH MINIMUM 5/16 INCH LAG SCREW
EMBEDDED 2 INCHES [51 mm] MINIMUM
INTO RAFTER OR TRUSS. SEAL AT ROOF
PENETRATIONS.

IN APPENDIX B OR

Figure 305.4(2)
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PV MODULE

18 INCH [457 mm]
MAXIMUM

CONTINUOUS SUPPORT
RAIL AND CONNECTION
ANGLE BY RAIL
MANUFACTURER

PRE-MANUFACTURED

MODULE STANDOFF

INSTALLED PER MANUFACTURERS
REQUIREMENTS. SPACING

PER SECTION XXXXXx

RAFTER PER SPAN TABLES
LOCATED IN APPENDIX B OR

2x4 MINIMUM TRUSS TOP CHORD
@ 24 INCHES [ 610 mm] ON
CENTER MAXIMUM

Figure 305.4(3)

4. Height: Maximum modul e height above roof
in accordance with Figure 305.

5. Submittal Requiremen(include a filkin-the-blank form to be submitted statingfter
size/spacing/span, panel weight (psf), etc.

Figure 305.3.3.1.1(1) InstallatianRails perpendicular to framing members
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APPENDIX
A

ELECTRICAL REQUIREMENTS

Note: The following electrical requirements apply to PV installations. Electrical
requrements are contained in OESC Chapter 690. They are reproduced here
for convenience.
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APPENDIX A

ELECTRICAL REQUIREMENTS FOR PV INSTALLATIONS

Electrical wiring and equipment shall comply with the requirements of the Oregon Electrical
Specialty Code (OE®) as modified by this document. In the event of conflict, the requirements
found in the OESC shall prevail.

General

690.1 ScopeThe provisions of this article apply to solar photovol{&¥), electrical energy systems,
including the array circuit(s)nverter(s), and controller(s) for such systeR¥.systems covered by this
article may be interactive with other electrical power production sources oradtare] with or without
electrical energy storage such as batteries. These systems may have aatputfor utilization.

See 2008 NEC for article 690.2 Definitions,

690.3 Other Codes. If tHeV system is operated in parallel with a primary source(s) of electigcith as
utility supply or on -site electric power sourcesthe requirements in 705.1405.16, 705.32, and 705.143
shall apply.

The installation of conduits or other raceway systems shall comply with the appropriate
requirements of the adopted OESC. Raceways and conduit systems shall be installed with special
attention to ambient temperatue, expansion characteristics of the conduit or raceway system and
any required ambient temperature adjustment from Table 310.15(B)(2)(c).

PV systems, equipment, or wiring installed in a hazardous (classified) location shall also comply with the
applicabé portions of Articles 500 through'516.

690.4 Installation.

(A) PV System.A PV system shall be permitted to supply a building or other structure in addition to any
service(s) of another electricity supply system(s).

(B) Conductors of Different SystemsPV source circuits anBV output circuits shall not be contained in

the same raceway, cable tray, cable, outlet box, junction box, or similar fitting as feeders or branch circuits
of other systems, unless the conductors of the different systems are sdpaeapedtition or are

connected together.

(C) Module Connection Arrangement.The connections to a module or panel shall be arranged so that
removal of a module or panel from a PV source circuit does not interrupt a grounded conductor to another
PV sourcecircuit. Sets of modules interconnected as systems rated at 50 volts or less, with or without
blocking diodes, and having a single ceerrent device shall be considered as a siaglece circuit.
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Supplementary overurrent devices used for the exclesprotection of the PV modules are not
considered as ovaurrent devices for the purpose of this section.

(D) Equipment. Inverters, motor generatoBY modules PV panels, a®V modules, sourceircuit
combiners, and charge controllers intended for ng®/ipower systems shall be identified and certified
for the application.

(E) Circuit routing. PV source and output circuits shall not be embedded in the roof covering.

Exception: Embedment shall be permitted in areas directly below PV modules and assbeiatiipment
or where passing perpendicularly through the roof assembly.

690.5 GroundFault Protection. Grounded d@®V arrays shall be provided with dc groufadilt
protection meeting the requirements of 690.5 (A) through (C) to reduce fire hazards.rdiegrdae PV
arrays shall comply with 690.35.

Exception No. 1: Groundhounted or polanountedPV arrays with -not more than two paralleled source
circuits and with all dc source and dc output circuits isolated from buildings shall be permitted without
groundfault protection.

Exception No. 2PV arrays installed at other than dwelling units shall be permitted without gréaud
protection where the equipment grounding conductors are sized in accordance with 690.45

(A) Ground-Fault Detection and Interruption. The grounefault protection device or system shall be
capable of detecting a growfalilt current, interrupting the flow of fault current, and providing an
indication of the fault.

Automatically opening the grounded conductor of the faulted circuitéorupt the groundault current
path shall be permitted. If a grounded conductor is opened to interrupt the-fgalirairrent path, all
conductors of the faulted circuit shall be automatically and simultaneously opened.

Manual operation of the main Ri¢ disconnect shall not activate the grodiadlt protection device or
result in grounded conductors becoming ungrounded.

(B) Isolating Faulted Circuits. The faulted circuits shall be isolated by one of the two following methods:

(1)° The ungrounded condtors of the faulted circuit shall be automatically disconnected.
(2) . The inverter or charge controller fed by the faulted circuit shall automatically cease to supply
power to output circuits.

(C) Labels and Markings. A warning label shall appear on thglity -interactive inverter or be applied by
the installer near the groufdult indicator at a visible location, stating the following:

WARNING
ELECTRIC SHOCK HAZARD IF A GROUND FAULT IS INDICATED, NORMALLY
GROUNDED CONDUCTORS MAY BE UNGROUNDED AND ENERZED
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When thePV system also has batteries, the same warning shall also be applied by the installer in a visible
location at the batteries.

690.6 Alternating-Current (AC) Modules.

(A) PV Source Circuits. The requirements of Section 690 pertainin@Yosaurce circuits shall not apply
to ac modules. ThBV source circuit, conductors, and inverters shall be considered as internal wiring of an
ac module.

(B) Inverter Output Circuit. The output of an ac module shall be considered an inverter output circuit.

(C) Disconnecting MeansA single disconnecting means, in accordance with 690.15 and 690.17, shall be
permitted for the combined ac output of one or more ac modules. Additionally, each-ac module in a
multiple ac module system shall be provided with a commglblted, or terminatype disconnecting

means.

(D) Ground-Fault Detection. Alternatingcurrent module systems shall be permitted to use a single
detection device to detect only ac ground faults and to disable the array by removing ac power to the ac
module(s).

(E) Overcurrent Protection. The output circuits of ac modules shall be permitted to have overcurrent
protection and conductors sized in accordance with 240.5(B)(2).

[I. Circuit Requirements
690.7 Maximum Voltage.

(A) Maximum PV System Voltage.In adc PV source circuit or output circuit, the maximuW system

voltage for that circuit shall be calculated as the sum of the rateecopait voltage of the series

connected®®V modules corrected for the lowest expected ambient temperature. For crgstatli

multicrystalline silicon modules;, the rated op@rcuit voltage shall be multiplied by the correction factor
provided in Table 690.7. This voltage shall be used to determine the voltage rating of cables, disconnects,
overcurrent devices, and othresfuipment. Where the lowest expected ambient temperature is A€ty
(-40°F), or where other than crystalline or multicrystalline siliPdhmodules are used, the system voltage
adjustment shal’l be made in accordance with the

When opertircuit voltage temperature coefficients are supplied in the instructiogstfified PV
modules, they shall be used to calculate the maximum PV system voltage as reqmir@chby f act ur er
instructions instead of usingTable 690.7110.3(B).

Table 690.7 Voltage Correction Factors for Crystalline and Multicrystalline Silicon Modules
Correction Factors for Ambient Temperatures below 25°C (77°F).
(Multiply the rated open circuit voltage by the appropriate correction factor shown below.)

Ambiernt Temperature (°C) Factor Ambient Temperature (°F)
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24 to 20 1.02 76 to 68
1910 15 1.04 67 to 59
1410 10 1.06 58 to 50
9to 5 1.08 491041
4t00 1.10 40 to 32
-1to-5 1.12 31to 23
-6 t0-10 1.14 22to0 14
-11 to-15 1.16 13t0 5
-16 to-20 1.18 4.10-4
-21 t0-25 1.20 -510-13
-26 t0-30 1.21 -14 t0-22
-31 t0-35 1.23 -23 t0-31
-36 t0-40 1.25 -32 t0-40

(B) Direct-Current Utilization Circuits. The voltage of dc utilization circuits shall conform to 210.6.

(C) PV Source and Output Cirauits. In one and twoefamily dwellings,PV source circuits anBV output
circuits that do not include lampholders, fixtures, or receptacles shall be permitted to have a nR¥imum
system voltage up to 600 volts. Other installations with a maxiRdraystemvoltage over 600 volts

shall comply with Article 690, ParkI.

(D) Circuits over 150 Volts to Ground.In one and twoefamily dwellings, live parts ifPV source circuits
andPV output circuits over 150 volts to ground shall not be accessible to otheyuhlired persons
while energized.

FPN: See 110.27 for guarding of live parts, and 210.6 for voltage to ground and between conductors.

(E) Bipolar Source and Output Circuits. For 2wire circuits connected to bipolar systems, the maximum
system voltage shdbe the highest voltage between the conductors of-thiee2circuit if all of the

following conditions apply:

(1) One conductor of each circuit is solidly grounded.

(2) Each circuit is connected to a separate subarray.

(3) The equipment is clearly magd with a label as follows:
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WARNING
BIPOLAR PHOTOVOLTAIC ARRAY. DISCONNECTION
OF NEUTRAL OR GROUNDED CONDUCTORS MAY RESULT IN
OVERVOLTAGE ON ARRAY OR INVERTER.

690.8 Circuit Sizing and Current.

(A) Calculation of Maximum Circuit Current. The maximum cugnt for the specific circuit shall be
calculated in accordance with 690.8(A)(1) through (A)(4).

FPN: Where the requirements of 690.8(A)(1) and (B)(1) are both applied, the resulting multiplication factor is
156 percent.

(1) PV Source Circuit Currents. Themaximum current shall be the sum of parallel module rated-short
circuit currents multiplied by 125 percent.

(2) BV Output Circuit Currents. The maximum current shall be the sum of parallel source circuit
maximum currents as calculated in 690.8(A)(1).

(3) Inverter Output Circuit Current. The maximum current shall be the inverter continuous output
current rating.

(4) Stand-Alone Inverter Input Circuit Current. The maximum current shall be the staatdne
continuous inverter input current rating-when the iteras producing rated power at the lowest input
voltage.

(B) Ampacity and Overcurrent Device RatingsPV system currents shall be considered to be
continuous.

(1) Sizing of Conductors and Overcurrent DevicesThe circuit conductors and overcurrent devisesl|
be sized to carry not less than 125 percent of the maximum currents as calculated in 690.8(A). The rating
or setting of overcurrent devices shall be permitted in accordance with 240.4(B) and (C).

Exception: Circuits containing an assembly, togethith its overcurrent device(s), thatgsrtified for
continuous operation at 100 percent of its rating shall be permitted to be utilized at 100 percent of its
rating.

(2) Internal Current Limitation. Overcurrent protection fd?V output circuits with dewes that

internally limit the current'from thBV output circuit shall be permitted to be rated at less than the value
calculated in 690.8(B)(1). This reduced rating shall be at least 125 percent of the limited curreRiWalue.
output circuit.conductorshall be sized in accordance with 690.8(B)(1).

Exception: An overcurrent device in an assengelyified for continuous operation at 100 percent of its
rating shall be permitted to be utilized at 100 percent of its rating.

(C) Systems with Multiple Direct-Current Voltages. For aPV power source that has multiple output
circuit voltages and employs a comm@turn conductor, the ampacity of the commaneturn conductor
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shall not be less than the sum of the ampere ratings of the overcurrent devices of itheainalinput
circuits.

(D) Sizing of Module Interconnection Conductors Where a single overcurrent device is used to protect
a set of two or more parallebnnected module circuits, the ampacity of each of the module
interconnection conductors shall notless than the sum of the rating of the single fuse plus 125 percent
of the shorcircuit current from the other parallebnnected modules.

(E) DC Current-Carrying Conductors. Conductors used forPV source and output circuits shall be
considered currentcarrying conductors. The provisions of Table 310.15(B)(2)(a) shall apply ®©®V
circuits contained in raceways and appropriate deating of conductors as required by
T310.15(B)(2)(c) shall be part of any design or installation d?V conductors.

690.9 Overcurent Protection.

(A) Circuits and Equipment. PV source circuitPV output circuit, inverter output circuit, and storage

battery circuit conductors and equipment shall be protected in accordance with the requirements of Article
240. Circuits connected to methan one electrical source shall have overcurrent devices located so as to
provide overcurrent protection from all sources.

Exception: An overcurrent device shall not be required for circuit conductors sized in accordance with
690.8(B) and located whemme of the following apply:

(@)  There are no external sources such as parainected source circuits, batteries, or bée&d
from inverters.

(b)  The shorcircuit currents from all sources do not exceed the ampacity of the conductors.

FPN: Possiblébackfeed of current from any source of supply, including a supply through an inverter into the
PV output circuit andPV source circuits;.is a consideration in determining whether adequate overcurrent
protection from all sources is provided for conductansl modules.

(B) Power Transformers.Overcurrent protection for a transformer with a source(s) on each side shall be
provided in accordance with 450.3, by considering first one side of the transformer, then the other side of
the transformer, as the prinyar

Exception: A power transformer with a current rating on the side connected towaP¥ th@wer source,
not less than the shecircuit output current rating of the inverter, shall be permitted without overcurrent
protection from that source.

(C) PV Source Circuits. Branchcircuit or supplementartype overcurrent devices shall be permitted to
provide overcurrent protection PV source circuits. The overcurrent devices shall be accessible but shall
not be required to be readily accessible. Standard valusupplementary overcurrent devices allowed by

this section shall be in one ampere size increments, starting at one ampere up to and including 15 ampere
Higher standard values above 15 amperes for supplementary overcurrent devices shall be based on th
standard sizes provided in 240.6(A).
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(D) Direct-Current Rating. Overcurrent devices, either fuses or circuit breakers, used in any dc portion of
aPV power system shall beertified for use in dc circuits and shall have the appropriate voltage, current,
and interrupt ratings.

(E) Series Overcurrent Protection.In seriesconnected strings of two or more modules, a single
overcurrent protection device shall be permitted.

690.10 StandAlone SystemsThe premises wiring system shall be adequate to meetghigements of
this Code for a similar installation connected to a service. The wiring-on the supply side of the building or
structure disconnecting means shall comply with this Code except as modified by 690.10(A) through (D).

(A) Inverter Output. The ac atput from a stan@dlone inverter(s) shall be permitted to supply ac power

to the building or structure disconnecting means at current levels less than the calculated load connected t
that disconnect. The inverter output rating or the rating of an akeena&rgy source shall be equal to or

greater than the load posed by the largest single utilization equipment connected to the system. Calculate
general lighting loads shall not be considered as a single load.

(B) Sizing and Protection.The circuit condumrs between the inverter output and the building or

structure disconnecting means shall be sized based on the output rating of the inverter. These conductors
shall be protected from overcurrents in accordance with-Article 240. The overcurrent proteaitibe s

located at the output of the inverter.

(C) Single 126Volt Supply. The inverter output of a staradone solaPV system shall be permitted to

supply 120 volts to singlphase, 3wvire, 120/2406volt service equipment or distribution panels wheregher

are no 246volt outlets and where there are no multiwire branch circuits. In all installations, the rating of

the overcurrent device connected to the output of the inverter shall be less than the rating of the neutral bu
in the service equipment. Thig@pment shall be marked with the following words or equivalent:

WARNING
SINGLE 126VOLT SUPPLY. DO NOT CONNECT
MULTIWIRE BRANCH CIRCUITS!

(D) Energy Storage or Backup Power System RequirementEnergy storage or backup power supplies
are not required.

[I1. Disconnecting Means

690.13 All Conductors.Means shall be provided to disconnect all curantying conductors of BV

power source from all other conductors in a building or other structure. A switch, circuit breaker, or other
device, either ac or-dshall not be installed in a grounded conductor if operation of that switch, circuit
breaker, or other device leaves the marked, grounded conductor in an ungrounded and energized state.

Exception: A switch or circuit breaker that is part of a grodadit detection system required bys&C
690.5 shall be permitted to open the grounded conductor when that switch or circuit breaker is
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automatically opened as a normal function of the device in responding to ground faults. The switch or
circuit breaker shall idicate the presence of a ground fault.

FPN: The grounded conductor may have a bolted or terminal disconnecting means to allow maintenance or
troubleshooting by qualified personnel.

690.14 Additional ProvisionsPV disconnecting means shall comply with G8{A) through (D).

(A) Disconnecting MeansThe disconnecting means shall not be required to be suitable as service
equipment and shall comply with 690.17.

(B) Equipment. Equipment such a8V source circuit isolating switches, overcurrent devices, and
blocking diodes shall be permitted on tR¥ side of thePV disconnecting means.

(C) Requirements for Disconnecting MeansMeans shall be provided to disconnect all conductors in a
building or other structure from tH&V system conductors.

(1) Location. ThePV disconnecting means shall be installed at a readily accessible location either on the
outside of a building or structure or inside nearest the point of entrance of the system conductors.

Exception: Installations that comply with 690.31(E) shall be peeghiio have the disconnecting means
located remote from the point of entry of the system conductors.

ThePV system disconnecting means shall not be installed in-bathrooms.

(2) Marking . EachPV system disconnecting means shall be permanently marked tdydeas aPV
system disconnect.

(3) Suitable for Use EachPV system disconnecting means shall be suitable for the prevailing conditions.
Equipment installed in hazardous (classified) locations shall comply with the requirements of Articles 500
through 57.

(4) Maximum-Number of DisconnectsThe PV system disconnecting means shall consist of not more
than six switches or six circuit breakers mounted in a single enclosure, in a group of separate enclosures,
in or on a switchboard.

(5) Grouping. The PV system disconnecting means shall be grouped with other disconnecting means for
the system to comply with 690.14(C)(4) BV disconnecting means shall not be required aPiie
module or array location.

(D) Utility -Interactive Inverters Mounted in Not-Readily-Accessible LocationsUtility -interactive
inverters shall be permitted to be mounted on roofs or other exterior areas that are not readily accessible.
These installations shall comply with (1) through (4):

(1) A directcurrentPV disconnecting means shakk mounted within sight of or in the inverter.
(2) An alternatingcurrent disconnecting means shall be mounted within sight of or in the inverter.
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(3) The alternatingurrent output conductors from the inverter and an additional alterratimgnt
discomecting means for the inverter shall comply with 690.14(C)(1).
(4) A plague shall be installed in accordance with 705.10.

690.15 Disconnection oPV Equipment. Means shall be provided to disconnect equipment, such as
inverters, batteries, charge contradleand the like, from all ungrounded conductors of all sources. If the
equipment is energized from more than one source, the disconnecting means shall be grouped and
identified.

A single disconnecting means in accordance with 690.17 shall be permitted émmbined ac output of
one or more inverters or ac modules in an interactive system.

690.16 FusesDisconnecting means shall be provided to disconnect a fuse from all sources of supply if the
fuse is energized from both directions and is accessilathér than qualified persons. Such a fuseRvVa
source circuit shall be capable of being disconnected independently of fuses P\O#weIrce circuits.

690.17 Switch or Circuit Breaker.The disconnecting means for ungrounded conductors shall conaist of
manually operable switch(es) or circuit breaker(s) complying with all of the following requirements:

(1) Located where readily accessible

(2) Externally operable without exposing the operator to contact with live parts

(3) Plainly indicating whethein the open or closed position

(4) Having an interrupting rating sufficient for the nominal circuit voltage and the current that is
available at the line terminals of the equipment

Where all terminals of the disconnecting means may be energized ipathgosition, a warning sign
shall be mounted on or adjacent to the disconnecting means. The sign shall be clearly legible and have the
following words or equivalent:

WARNING
ELECTRIC SHOCK HAZARD. DO NOT TOUCH TERMINALS.
TERMINALS ON BOTH THE LINE AND LOAD SIDES MAY BE ENERGIZED
IN THE OPEN POSITION.

Exception: A connector shall be permitted to be used as an ac or a dc disconnecting means, provided that
it complies with the requirements of 690.33 and is certified and identified for the use.

690.18 Instalhtion and Service of an Array.Open circuiting, short circuiting, or opaque covering shall
be used to disable an array or portions of an array for installation and service.

FPN: PV modules are energized while exposed to light. Installation, replacemesatvacing of array
components while a module(s) is irradiated may expose persons to electric shock.

IV. Wiring Methods
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690.31 Methods Permitted.

(A) Wiring Systems.All raceway and cable wiring methods included in this Code and other wiring
systems andttings specifically intended and identified for useRWarrays shall be permitted. Where
wiring devices with integral enclosures are used, sufficient length of cable shall be provided to facilitate
replacement.

WherePV source and output circuits operagiat maximum system voltages greater than 30 volts are
installed in readily accessible locations, circuit conductors shall be installed in a raceway.

FPN: PV modules operate at elevated temperatures when exposed to high-ambient temperatures and to bright
sunlight. These temperatures may routinely exceed 70°C (158°F) in many locations. Module interconnection
conductors are available with insulation rated for wet locations and a temperature rating of 90°C (194°F) or
greater.

(B) Single-Conductor Cable. Single-conductor cable type USE, and singleconductor cableertified as
PV wire shall be permitted in exposed outdoor locatiorR\Mrsource circuits foPV module
interconnections within thBV array.

Exception: Raceways shall be used when required by 530.3

(C) Flexible Cords and CablesFlexible cords and cables, where used to connect the moving parts of
trackingPV modules, shall comply with Article 400 and shall be of a type identified as a hard service cord
or portable power cable; they shall betahile for extrahard usagecertified for outdoor use, water

resistant, and sunlight resistant. Allowable ampacities shall be in accordance with 400.5. For ambient
temperatures exceeding 30°C (86°F), the ampacities shalliagedieby the appropriate facs given in

Table 690.31(C).

Table 690.31(C) Correction Factors
Temperature Rating of Conductor

Ambient 60°C (140°F) 75°C (167°F)  90°C (194°F) 105°C (221°F) Ambient
Temperature Temperature
(°C) (°F)

30 1.00 1.00 1.00 1.00 86

31-35 0.91 0.94 0.96 0.97 87-95

36-40 0.82 0.88 0.91 0.93 96-104
41-45 0.71 0.82 0.87 0.89 105113
46-50 0.58 0.75 0.82 0.86 114122
51-55 0.41 0.67 0.76 0.82 123131
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56-60 - 0.58 0.71 0.77 132-140

61-70 - 0.33 0.58 0.68 141-158

71-80 - - 0.41 0.58 159176

(D) Small-Conductor Cables. Singleconductor cablegertified for outdoor use that are sunlight resistant
and moisture resistant in sizes 16 AWG and 18 AWG shall be permitted for module interconnections

where such cables meet the ampacity requirements of 690.8. Sectibh §18ll be used to determine the

cable ampacity and temperaturerdéng factors.

(E) Direct-Current Photovoltaic Source and Output Circuits Inside a Building.Where directcurrent

PV source or output circuits of a utilipteractive inverter from a blding-integrated or othelPV system

are run inside a building or structure, they shall be contained in metal raceways, or metal enclosures, from
the point of penetration of the surface of the building or structure to the first readily accessible
disconnedhg means. The disconnecting means shall comply with 690.14(A) through (D).

(F) Flexible, Fine Stranded Cables Flexible, finestranded cables shall be terminated only with
terminals, lugs, devices, or connectors thataréfied for such use.

690.32 Conponent Interconnections.Fittings and connectors that are intended to be concealed at the
time of onsite assembly, wheertified for such use, shall be permitted forsite interconnection of
modules or other array components. Such fittings and camsesttall be equal to the wiring method
employed in insulation, temperature rise, and fauttent withstand, and shall be capable of resisting the
effects of the environment in which they are used.

690.33 ConnectorsThe connectors permitted by Articl®® shall comply with 690.33(A) through (E).

(A) Configuration. The connectors shall be polarized and shall have a configuration that is non
interchangeable with receptacles in other electrical systems on the premises.

(B) Guarding. The connectors shall m®nstructed and installed so as to guard against inadvertent contact
with live parts by persons.

(C) Type. The connectors shall be of the latching or locking type. Connectors that are readily accessible
and that are used in circuits operating at over 3 vaominal, maximum system voltage for dc circuits,
or 30 volts for ac circuits, shall require a tool for opening.

(D) Grounding Member. The grounding member shall be the first to make and the last to break contact
with the mating connector.

(E) Interrup tion of Circuit. Connectors shall be either (1) or (2):

(1)  Be rated for interrupting current without hazard to the operator.
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(2) Be a type that requires the use of a tool t
ANot for Curocent I nterrupting

690.34 Access to Boxedunction, pull, and outlet boxes located behind modules or panels shall be so
installed that the wiring contained in them can be rendered accessible directly or by displacement of a
module(s) or panel(s) secured by removableefass and connected by a flexible wiring system.

690.35 UngroundedPV Power SystemsPV power systems shall be permitted to operate with
ungroundedPV source and output circuits where the system complies with 690.35(A) through (G), and
690.47(A) through®).

(A) Disconnects All PV source and output circuit conductors shall have disconnects complying with 690,
Part Ill.

(B) Overcurrent Protection. All PV source and output circuit conductors shall have overcurrent
protection complying with 690.9.

(C) Ground-Fault Protection. All PV source and output circuits shall be provided with a grdant
protection device or system that complies with (1) through (3):

(1) Detects a ground fault

(2) Indicates that a ground fault'has occurred

(3)  Automatically disconects all conductors or causes the inverter or charge controller connected to
the faulted circuit to automatically cease supplying power to output circuits.

(D) ThePV source conductors shall consist of the following:

(1) Nonmetallic jacketed muktonductor cables

(2)  Conductors installed in raceways, or

(3)  Conductors certified @V Wire installed as exposed, single conductors

(E) The PV power system direaturrent circuits shall be permitted to be used with ungrounded battery

systems complying wit690.71(G).

(F) ThePV power source shall be labeled with the following warning at each junction box, combiner box,
disconnect, and device where energized, ungrounded circuits may be exposed during service:

WARNING
ELECTRIC SHOCK HAZARD. THE DC CONDUCTORS
OF THIS PHOTOVOLTAIC SYSTEM ARE
UNGROUNDED AND MAY BE ENERGIZED

(G) The inverters or charge controllers used in systems with ungroi\edurce and output circuits
shall be certified for the purpose.
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V. Grounding

690.41 System GroundingFor aPV power surce, one conductor of avidre system with &V system

voltage over 50 volts and the reference (center tap) conductor of a bipolar system shall be solidly grounde:
or shall use other methods that accomplish equivalent system protection in accorda@sé with) and

that utilize equipment certified for the use.

Exception: Systems complying with 690.35.

690.42 Point of System Grounding ConnectianThe dc circuit grounding connection shall be made at
any single point on thBV output circuit.

FPN: Locatingthe grounding connection point as close as practicable t@thsource better protects the
system from voltage surges due to lightning.

Exception: Systems with a 690.5 required gretmdt protection device shall be permitted to have the
required grouned conductotto-ground bond made by the groufallt protection device. This bond,
where internal to the grounfhult equipment, shall not be duplicated with an external connection.

690.43 Equipment Grounding.Exposed noincurrentcarrying metal parts of nlule frames, equipment,
and conductor enclosures shall be grounded in accordance with 250.134 or 250.136(A) regardless of
voltage. An equipment grounding conductor betweB¥W.array and other equipment shall be required in
accordance with 250.110.

Devicescertified for grounding the metallic frames¥ modules shall be permitted to bond the exposed
metallic frames oPV modules to grounded mounting structures. Devices certified for bonding the metallic
frames ofPV modules shall be permitted to bond thgosed metallic frames BV modules to the

metallic frames of adjace®\. modules,

Equipment grounding conductors for tA¥ array and structure (where installed) shall be contained within
the same raceway or cable, or otherwise run witiParray cicuit conductors when those circuit
conductors leave the vicinity of tH/ array.

690.45 Size of‘Equipment Grounding Conductors

Equipment grounding conductors #8¥ source andPV output circuits shall be sized in accordance with
690.45(A) or (B).

(A) General. EQuipment grounding conductors®Y source andPV output circuits shall be sized in
accordance with' Tabg90.45.Where no overcurrent protective device is used in the circuit, an assumed
overcurrent device rated at tR¥ rated shorcircuit curren shall be used ifiable 690.45Increases in
equipment grounding conductor size to address voltage drop considerations shall not be required. The
equipment grounding conductors shall be no smaller than 14 AWG.

Table 690.45 Minimum Size Equipment GroundingConductors for Grounding Raceway and
Equipment
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Rating or Setting of Overcurrent Device on individual strings or combined ampacity of

combiner box.

Not exceeding (Amperes)

Size (AWG or kcmil)

Copper Aluminum or Coppeclad Aluminum*
15 14 12
20 12 10
30 10 8
40 10 8
60 10 8
100 8 6
200 6 4
300 4 2
400 3 1
500 2 1/0
600 1 2/0
800 1/0 3/0
1000 2/0 4/0
1200 3/0 250
1600 4/0 350
2000 250 400
2500 350 600
3000 400 600
4000 500 800
5000 700 1200
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6000 800 1200

(B) Ground-Fault Protection Not Provided. For other than dwelling units where groufadilt protection
is not provided in accordance with 690.5(A) through (C), each equipment grounding conductor shall have
an ampacity of at least two (2) times the temperature and conduit fill af@ccuit conductor ampacity.

FPN: The shokcircuit current ofPV modules andPV sources is just slightly above the fldad normal output

rating. In groundfault conditions, these sources are not able to supply the high levels otsboittor

ground-fault currents necessary to quickly activate overcurrent devices as-in typical ac systems. Protection for
equipment grounding conductorsRV systems that are not provided with grotfadlt protection is related to

size and withstand capability of tequipment grounding conductor, rather than overcurrent device operation.

690.46 Array Equipment Grounding Conductors.Equipment grounding conductors ¥ modules
smaller than 6 AWG shallle provided with physical protection

690.47 Grounding Electrode Sgtem.

(A) Alternating -Current Systems A grounding electrode system shall be provided in accordance with
250.50 through 250.60. The grounding electrode conductor shall be installed in accordance with 250.64.

(B) Direct-Current Systems.a grounding electrasystem shall be provided in accordance with
690.47(B)(1) through (B)(5) for grounded systems or ungrounded systems. The grounding electrode
conductor shall be installed in accordance with 250.64.

(1) Not Smaller Than the Neutral Conductor. Where the dcystem consists of a-8vire balancer set

or a balancer winding with overcurrent protection as provided in 445.12(D), the grounding electrode
conductor shall not be smaller than the neutral conductor and not smaller than 6 AWG copper or 4
AWG aluminum.

(2) Not Smaller Than the Largest Conductor. Where the dc system is other than as in 690.47(B)(1),
the grounding electrode conductor.shall not be smaller than the largest conductor supplied by the
system, and not smaller than 6 AWG copper or 4 AWG aluminum.

(3) Connected to Rod, Pipe, or Plate Electrodes. Where connected to rod, pipe, or plate electrodes as
in 250.52(A)(5) or (A)(7), that portion of the grounding electrode conductor that is the sole

connection to the grounding electrode shall not be required toeblarger than 6 AWG copper wire or

4 AWG aluminum wire.

(4) Connected to a Concreté&encased Electrode. Where connected to a concre¢mcased electrode as
in 250.52(A)(3), that portion of the grounding electrode conductor that is the sole connection to the
grounding electrode shall not be required to be larger than 4 AWG copper wire.

(5) Connected to a Ground RingWhere connected to a ground ring as in 250.52(A)(4), that portion
of the grounding electrode conductor that is the sole connection to the groumdj electrode shall not
be required to be larger than the conductor used for the ground ring.
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(C) Systems with Alternating-Current and Direct-Current Grounding Requirements. Systems with
alternatingcurrent and direeturrent grounding requirements shalirgay with items (C)(1) through

(©)(@):

(1) WherePV power systems have both alternatmgrent (ac) and direaurrent (dc) grounding
requirements, the dc grounding system shall be bonded to the ac grounding system.

(2) A bonding conductor between thesestems shall be sized as the larger of the dc requirement in
accordance with 690.45, the ac requirements based on the inverter alternating current overcurrent device
rating andTable 690.45, and shall not be smaller than # 6 AWG.

(3) A conductor that sges as both an equipment grounding conductor and as part of the bond between
ac and dc systems for an inverter incorporating dc gréamitd protection shall meet the requirements for
equipment bonding jumpers in accordance with Table 690.47. A singleicton shall be permitted to be

used to perform the multiple functions of dc grounding, ac grounding, and bonding between ac and dc
systems.

(4) A bonding conductor or equipment grounding conductor that serves multiple inverters shall be
sized based on ¢hsum of applicable maximum currents used in item (2).

(5) A common ground bus shall be permitted to be used for both systems.

(6) A common grounding electrode shall be permitted to be used for both systems, in which case the
grounding electrode conductshall be connected to the ac ground system bonding point.

(7)  Grounding electrode conductor(s) shall be sized to meet the requirements of 250.66 (ac system) an
690.47(B) (dc system).

(8) For systems with utiliynteractive inverters, the premises gnding system serves as the ac
grounding system.

Table 690.47 Grounding Electrode Conductor for DirectCurrent Systems

Size of Largest Ungrounded Conductor or Size of Grounding Electrode Conductor

Equivalent Area for Parallel Conductors

(AWG/kcmil) (AWG/kcmil)

Copper Aluminum or Copper | Copper Aluminum or Copper
Clad Aluminum Clad Aluminum

1/0 or smaller 3/0 or smaller 4 6

4 4/0 or 250 2 2

2/0 or 3/0 Over 250 through 500 | 1/0 1/0
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Over 3/0 through 350 | Over 500 through 900 | 2/0 3/0
Over 350 through 600 | Over 900 through 1750 3/0 4/0
Over 600 through 1100 | Over 1750 250

Over 1100

Notes: Where multiple sets of conductors are used the equivalent size of the |largest conductor shall be determined
by the largest sum of the areas of the corresponding comuat each set:

(D) Additional Electrodes for Array Grounding. Grounding electrodes shall be installed at the location
of all ground and polemountedPV arrays and as close as practicable to the location efmoahted
photovoltaic arrays. The electradghall be connected directly to the array frame(s) or structure. The dc
grounding electrode conductor shall be sized accordif§Q@a17(B).Additional electrodes are not
permitted to be used as a substitute for equipment bonding or equipment groundungt@o
requirements.

The structure of a groundr polemountedPV array shall be permitted to be considered a grounding
electrode if it meets the requirements of 250.52. ReoodntedPV arrays shall be permitted to use the
metal frame of a building otrsicture if the requirements of 250.52(A)(2) are met.

Exception No. 1: Array grounding electrode(s) shall not be required where the load served by the array is
integral with the array.

Exception No. 2: Additional array grounding electrode(s) shall noteogired if located within 6 ft of the
premises wiring electrode.

690.48 Continuity of Equipment Grounding SystemsWhere the removal of equipment disconnects the
bonding connection between the grounding electrode conductor and exposed conductingiisunices
PV source or output circuit equipment, a-bonding jumper shall be installed while the equipment is
removed.

690.49 Continuity-of PV Source and Output Circuit Grounded Conductors.Where the removal of the
utility -interactive inverter or other equipmtedisconnects the bonding connection between the grounding
electrode conductor and tR&/ source and/oPV output circuit grounded conductor, a bonding jumper
shall be installed to maintain the system grounding while the inverter or other equipmemvedem

690.50 Equipment Bonding JumpersEquipment bonding jumpers, if usesialler than # 6 AWG,
shall be provided with physical protection.

VI. Marking

690.51 ModulesModules shall be marked with identification of terminals or leads as to polarity,
maximum overcurrent device rating for module protection, and with the following ratings:
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(1)  Opencircuit voltage

(2)  Operating voltage

(3) Maximum permissible system voltage
(4) Operating current

(5) Shortcircuit current

(6) Maximum power

690.52Alternating -Current Photovoltaic Modules. Alternatingcurrent modules shall be marked with
identification of terminals or leads and with identification of the following ratings:

(1) Nominal operating ac voltage

(2) Nominal operating ac frequency

(3) Maximum ac power

(4) Maximum ac current

(5) Maximum overcurrent device rating for ac module protection

690.53 DirectCurrent PV Power Source A permanent label for the directirrentPV power source
indicating items (1) through (5) shall be provided byitistaller at thé?V disconnecting means:

(1) Rated maximum powegoint current
(2) Rated maximum powegoint voltage
(3) Maximum system voltage
FPN to (3): See 690.7(A) for maximi#i system voltage.

(4)  Shortcircuit current
FPN to (4): See 690.8(A9r calculation of maximum circuit current.
(5) Maximum rated output current of the charge controller (if installed)

FPN: Reflecting systems used for irradiance enhancement may result in increased levels of output current and
power.

690.54 Interactive Sygem Point of Interconnection.All interactive system(s) points of interconnection
with other sources shall be marked at an accessible location at the disconnecting means as a power sourc
and with the rated ac output current and the nominal operatindtage/o

690.55PV Power Systems Employing Energy Storag®V power systems employing energy storage
shall also be marked with the maximum operating voltage, including any equalization voltage and the
polarity of the grounded circuit conductor.

690.56 Identfication of Power Sources.

(A) Facilities with Stand-Alone SystemsAny structure or building with RV power system that is not
connected to a utility service source and is a stdode system shall have a permanent plaque or directory
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installed on the>derior of the building or structure at a readily visible location acceptable to the authority
having jurisdiction. The plaque or directory shall indicate the location of system disconnecting means and
that the structure contains a staaldne electrical pwer system.

(B) Facilities with Utility Services andPV SystemsBuildings or structures with both utility service and
aPV system shall have a permanent plaque or directory providing the location of the service disconnecting
means and thBV system disconecting means if not located at the same location.

VII. Connection to Other Sources

690.57 Load DisconnectA load disconnect that has multiple sources of power shall disconnect all
sources when in the off position.

690.60 Identified Interactive Equipment Only inverters and ac modules certified as interactive shall be
permitted in interactive systems.

690.61 Loss of Interactive System PoweAn inverter or an ac module in-an interact®¥ system shall
automatically deenergize its output to the connectdectrical production and distribution network upon

loss of voltage in that system and shall remain inthat state until the electrical production and distribution
network voltage has been restored.

A normally interactivePV system shall be permitted toepte as a starmlone system to supply loads
that have been disconnected from electrical production and distribution network sources.

690.62 Ampacity of Neutral Conductor.If a singlephase, 2wire inverter output is connected to the

neutral conductor anohe ungrounded conductor (only) of avBe system or of a-phase, 4vire, wye

connected system, the maximum load connected between the neutral conductor and any one ungrounded
conductor plus the inverter output rating shall not'exceed the ampacity mdudltral conductor. A

conductor used solely for instrumentation, voltage detection, or phase detection, and connected {0 a single
phase or $hase utilityinteractive inverter, shall be permitted to be sized at less than the ampacity of the
other currentarrying conductors and shall be sized equal to or larger than the equipment grounding
conductor.

690.63 Unbalanced Interconnections.

(A) Single-Phase Singlephase inverters fd?V systems and ac modules in interacix systems shall
not be connected ®phase power systems unless the interconnected system is designed so that significan
unbalanced voltages cannot result.

(B) Three-Phase.Threephase inverters andfhase ac modules in interactive systems shall have all
phases automatically éenergizedupon loss of, or unbalanced, voltage in one or more phases unless the
interconnected system is designed so that significant unbalanced voltages will not result.

690.64 Point of ConnectionThe output of a utilityinteractive inverter shall be connectedspecified in
690.64(A) or (B).
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(A) Supply Side The output of a utilitynteractive inverter shall be permitted to be connected to the
supply side of the service disconnecting means.

(B) Load Side.The output of a utilityinteractive inverter shall be puitted to be connected to the load

side of the service disconnecting means of the other source(s) at any distribution equipment on the
premises. Where distribution equipment, including switchboards and panelboards, is fed simultaneously by
a primary sourd@) of electricity and one or more utilitgteractive inverters, and where this distribution
equipment is capable of supplying multiple branch circuits or feeders, or both, the interconnecting
provisions for the utilityinteractive inverter(s) shall compWith (B)(1) through (B)(7).

(1) Dedicated Overcurrent and DisconnectEach source interconnection shall be made at a dedicated
circuit breaker or fusible disconnecting means.

(2) Bus or Conductor Rating The sum of the ampere ratings of overcurrentadsvin circuits supplying
power to a busbar or conductor shall not exceed 120 percent of the rating of the busbar or conductor. In
systems with panelboards connected in series, the rating of the first overcurrent device directly connected
to the output o# utility-interactive inverter(s) shall be used in the calculations for all busbars and
conductors.

(3) Ground-Fault Protection. The interconnection point shall be on the line side of all grdanld
protection equipment.

Exception: Connection shall berpatted to be made to the load side of grodadlt protection, provided
that there is groundault protection for equipment from all growfault current sources. Grouriult
protection devices used with supplies connected to thesidaderminals shabe identified ancertified
as suitable for backeeding.

(4) Marking . Equipment containing overcurrent devices in circuits supplying power to a busbar or
conductor supplied from multiple sources shall be marked to indicate the presence of all sources.

(5) Suitable for Backfeed.Circuit breakers, if backed, shall be suitable for such operation.

FPN: Circuit breadakers that are marked ALi makdd.and F
Circui't breakers wit ho u wvaludtddinmahddireationEirclitbreakdrdnoth av e b e
marked ALined .and ALoado are consfeedimmr ed t o be ider

(6) Fastening Certified plug-in-type circuit breakers badied from utility-interactive inverters complying
with 690.® shall be permitted to omit the additional fastener normally required for service equipment.

(7) Inverter Output Connection. Unless the panelboard is rated not less than the sum of the ampere
ratings of all overcurrent devices supplying it, a connectiaampanelboard shall be positioned at the

opposite (load) end from the input feeder location or main circuit location. The bus or conductor rating
shall be sized for the loads connected in accordance with Article 220. A permanent warning label shall be
apdied to the distribution equipment with the following or equivalent marking:
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WARNING
INVERTER OUTPUT CONNECTION
DO NOT RELOCATE THIS OVERCURRENT DEVICE

VIII. Storage Batteries
690.71 Installation.

(A) General. Storage batteries inRV system shall be stalled in accordance with the provisions of
Article 480. The interconnected battery cells shall be considered grounded wHexegbeer source is
installed in accordance with 690.41.

(B) Dwellings.

(1) Operating Voltage.Storage batteries for dwellingball have the cells connected so as to operate at
less than 50 volts nominal. Leadid storage batteries for dwellings shall have no more than theunty
2-volt cells connected in series (8lts nominal).

Exception: Where live parts are not accessihleing routine battery maintenance, a battery system
voltage in accordance with 690.7 shall be permitted.

(2) Guarding of Live Parts. Live parts of battery systems for dwellings shall be guarded to prevent
accidental contact by persons or objects, regasdbf voltage or battery type.

FPN: Batteries irPV systems are subject to extensive chiagggeharge cycles and typically require frequent
maintenance, such as checking electrolyte-and cleaning connections.

(C) Current Limiting. A certified, currerdimiting, overcurrent device shall be installed in each circuit
adjacent to the batteries where the available stiait current from a battery or battery bank exceeds the
interrupting or withstand ratings of other equipment in that circuit. The installatiourrentlimiting

fuses shall comply with 690.16.

(D) Battery Nonconductive Cases and Conductive RackBElooded, vented, leadcid batteries with

more than twentyour 2-volt cells connected in series (48 volts, nominal) shall not use conductiveocases
shall'not be installed-in-conductive cases. Conductive racks used to support the nonconductive cases shal
be permitted where no rack material is located within 150 mm (6 in.) of the tops of the nonconductive
cases.

This requirement shall not apply toyatype of valveregulated leagcid (VRLA) battery or any other
types of sealed batteries that may require steel cases for proper operation.

(E) Disconnection of Series Battery CircuitsBattery circuits subject to field servicing, where more than
twenty-four 2-volt cells are connected in series (48 volts, nominal), shall have provisions to disconnect the
seriesconnected strings into segments of 24 cells or less for maintenance by qualified persblosidNon
break bolted or plugn disconnects shall be pritted.
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(F) Battery Maintenance Disconnecting MeansBattery installations, where there are more than twenty

four 2-volt cells connected in series (48 volts, nominal), shall have a disconnecting means, accessible only
to qualified persons, that disconrette grounded circuit conductor(s) in the battery electrical system for
maintenance. This disconnecting means shall not disconnect the grounded circuit conductor(s) for the
remainder of th@V electrical system. A ndétoad-breakrated switch shall be pertted to be used as the
disconnecting means.

(G) Battery Systems of More Than 48 VoltsOnPV systems where the battery system consists of more
than twentyfour 2-volt cells connected in series (more than 48 volts, nominal), the battery system shall be
pemitted to operate with ungrounded conductors, provided the following conditions are met:

(1) ThePV array source and output circuits shall comply with 690.41.

(2) The dc and ac load circuits shall be solidly grounded.

(3)  All main ungrounded battery imp/output circuit'conductors shall be provided with switched
disconnects and overcurrent protection.

(4) A groundfault detector and indicator shall be installed to monitor for'ground faults in the battery
bank.

690.72 Charge Control.

(A) General. Equipment shall be provided to control the charging process of the battery. Charge control
shall not be required where the design ofRMesource circuit is matched to the voltage rating and charge
current requirements of the interconnected battery cellshengh&éximum charging current multiplied by 1
hour is less than 3 percent of the rated battery capacity expressed in-aoyrsrer as recommended by

the battery manufacturer, All adjusting means for control of the charging process shall be accessible only
to qualified persons.

FPN: Certain battery types such as vahegulated lead acid or nickel cadmium can experience thermal failure
when overcharged.

(B) Diversion Charge Controller.

(1) Sole Means of Regulating ChargingA PV power system employing a diggon charge controller as
the sole means of regulating the charging of a battery shall be equipped with a second independent mean:
to prevent overcharging of the battery.

(2) Circuits with Direct-Current Diversion Charge Controller and Diversion Load. Circuits
containing a dc diversion charge controller and a dc diversion load shall comply with the following:

(1) The current rating of the diversion load shall be less than or equal to the current rating of the
diversion load charge controller. The voltagéng of the diversion load shall be greater than the

maximum battery voltage. The power rating of the diversion load shall be at least 150 percent of the powet
rating of thePV array.
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(2)  The conductor ampacity and the rating of the overcurrent demi¢hi$ circuit shall be at least 150
percent of the maximum current rating of the diversion charge controller.

(3) PV _Systems Using UtilityInteractive Inverters. PV power systems using utiliiyteractive inverters
to control battery statef-charge by tverting excess power into the utility system shall comply with (A)
and (B):

(1) These systems shall not be required to comply with 690.72(B)(2). The charge regulation circuits
used shall comply with the requirements of 690.8.

(2) These systems shall lea second, independent means of controlling the battery charging process
for use when the utility is not present or when the primary charge controller fails oris disabled.

690.74 Battery InterconnectionsFlexible cables in sizes 2/0 AWG and larger shalpermitted within

the battery enclosure from battery terminals to a nearby junction box where they shall be connected to an
approved wiring method. Flexible battery cables shall also be permitted between batteries and cells within
the battery enclosur&uch cables shall ertified for hardservice use and identified as moisture

resistant.

Flexible, finestranded cables shall only be used with terminals, lugs, devices, and connectors that are
certified and marked for such use.

IX. Systems over 600 Vol

690.80 GeneralPV systems with a maximum system voltage over 600 volts dc shall comply with Article
490 and other requirements applicable to installations rated over 600 volts.

690.85 Definitions.For the purposes of Part IX of this article, the volsagsed to determine cable and
equipment ratings are as follows:

Battery Circuits. In battery circuits, the highest voltage experienced under charging or equalizing
conditions.

PV Circuits. In.dc photovoltaic source circuits aR¥ output circuits, the mamium system voltage.
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APPENDIX
B
Span Tables

Note: Appendix B references the Span Tables contained (régon
Residential Specialty Cod@&he Tables have been renumbered for inclusion in
the OSISC
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Please refer to the following information when using tables:

Allowable rafter spans.Spans for rafters shall beagcordance with Tables 802.5. 1(1) through 802.5.
1(8). Forothergrades and species and for other loading conditions, refer to the AF&PA Span Tables for
Joists and Rafters. The spareaichrafter shall be measured along the horizontal projecifdahe rafter.

Purlins. Installation of purlins to reduce the spafirafters is permitted. as shown in Figure R802.5. 1.
Purlins shall be sized no less than the required size of the raftetisghatipport. Purlins shall be
continuous and shall be suprted by 2inch by 4inch (51 mm by 102 mm) bracésstalled to bearing
walls at a slope not less than 45 degfeas the horizontal. The braces shall be spaced not thare4
feet (1219 mm) on ceéer and the un braced lengthbsfices shall not exceed 8 feet (2438 mm).

Bearing. The ends of each rafter or ceiling joist shrle not less than'/2 inches (38 mm) of bearing
on wood ometal and not less than 3 inches (76 mm) on masonry @reten

RAFTER SPANS PER TABLES
/T R802.5.1(1) THROUGH R802.5.1(8) j-
p

COLLARTIE OR

RIDGE BOARD OR BEAM
PER R802.3'AND R 802.3.1

RAISED RAFTER TIE
PER R802.3.1 AS REQUIRED

SEE RAFTER SPAN TABLES
R802.5.1(1) THROUGH R802.5.1(8)
FOR ADJUSTED RAFTER SPANS g
(HC/HR = 1/3 MAX) T

PURLIN AND
PURLIN BRACE
PER R802.5.1

CEILING JOIST LAP
45 DEG:

PER R802.3.2 - === —_—X
MIN o
T
\CEILING JOIST PER
TABLES R802.4(1) RAFTER TO JOIST
AND R802.4(2) CONNECTION PER
N R802.3.1
BEARING
i) i(i) PARTITIONS
~ PER R802.5.1 ‘\
BEARING WALL BEARING WALL

FIGURE R802.5.1
BRACED RAFTER CONNECTION

For SI: |1 inch = 25.4'mm, 1 foot= 305 mm, 1 degree = 0.018 rad.

Note: Where ceiling joints run perpendicular to the rafter, rafter ties shall be installed per R802.3.1
HC = Height of ceiling joists or rafter ties measured vertically above the top of rafter support walls
HR = Height of roof ridge-measured vertically above the top of the rafter support walls.
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Table 305.4.1

(ORSC TABLE 802.5.1(3)
RAFTER SPANS FOR COMMON LUMBER SPECIES)
(Ground snow load=30 psf, ceiling not attached to rafters, lghb= 180)

DEAD LOAD = 10 psf DEAD LOAD = 20 psf
2x4/2x6/2x8|2x102x122x4]/2x6|2x8]2x102x 12
Maximum rafter spans®
(feet- | (feet- | (feet- | (feet- | (feet- | (feet- | (feet- | (feet- | (feet- | (feet-
RAFTER inchesjinchesjinchesjinchesjinchesjinchesjinchesjinchesjincheslinches
SPACING
(inches) SPECIES AND GRADE
Douglas firlarch S§ 100 | 159 | 209 |Note hNote bh-10-0 | 159 | 20-1 | 24-6 Note b
Douglas firlarch #1 9-8 | 149 | 188 | 2229 {Noteh 9-0 | 132 | 168 204 | 237
Douglas firlarch #2 95 | 139 | 175 | 214 | 248 | 85 | /124 | 157 | 191 | 22-1
Douglas firlarch #3 7-1 | 105 | 1327 161 | 188 | 64 94 | 119 | 145 | 168
Hemir S§ 96 |14-10| 197 | 250 |Noteh 9-6 |14-10| 197 | 241 |Noteb
Hemfir #1 9-3 | 144 | 182 | 222 | 259 | 89 |12-10| 163 |1910| 230
Hemfir #2 810 | 137 | 17-2| 21-0 | 244 | 84 | 122 | 154 | 189 | 219
Hemir #3 7-1 | 105 | 132 [\161 | 188 | 64 94 | 119 | 145 | 168
12 |Southern pine S§ 9-10 | 156 | 205/ |Note hNote h/9-10|| 156 | 20-5 |Note hNote b
Southern pine #1 9-8 | 152 /200 | 249 [Noteh 9-8/|14-10| 188 | 22-2 |Note b
Southern pine #2 9-6 | 145|188 | 223 |Noteh 9-0 |12-11| 168 |1911| 234
Southern pine #3 7-7 | 11-2 | 143 {1610 200 | 6-9 | 100 | 129 | 151 |17-11
Sprucepinefir S§9-3 | 1471 192 | 246 |[Noteh 9-3 | 147 | 188 | 22-9 |Note b
Sprucepinefir #1 9-1 | 139 | 175 | 21-4 | 248 | 85 | 124 | 157 | 191 | 221
Sprucepinedfir #2 9-1 | 139 | 175{ 214 | 248 | 85 | 124 | 157 | 191 | 221
Sprucepinefir #3 7-1 | 105 | 132 | 161 | 188 | 64 9-4 | 119 | 145 | 168
Douglas firlarch S§9-1 [144 |1810| 239 |[Notehh 9-1 | 139 | 17-5 | 21-3 | 24-8
Douglas firlarch #1 89 | 129 | 162 | 199 | 22-10| 7-10 | 11-5 | 145 | 17-8 | 205
Douglas firlarch #2 82 [11-11).151 | 185 | 215 | 7-3 | 108 | 136 | 166 | 192
Douglas firlarch #36-2 9-0 | 115 |1311| 162 | 56 81 | 103 | 126 | 146
Hemir S§ 87 | 136 [17-10| 229 |Noteh 8-7 | 13-6 | 17-1 |20-10| 24-2
Hemir #1°85 | 125 | 159 | 193 | 223 | 7-7 | 11-1 | 141 | 17-2 |1911
Hemfir #2 80 | 11-9 |14-11| 182 | 21-1 | 7-2 | 106 | 134 | 163 | 1810
Hemir #3 6-2 9-0 | 115 |1311| 162 | 56 81 | 103 | 126 | 146
16  |Southern pine S§ 811 141 | 186 | 238 |Note b 8-11 | 141 | 186 | 23-8 |Note b
Southern pine #1897 139 | 181 | 21-5 | 257 | 8-8 |12-10| 162 | 192 |22-10
Southern pine #2 87 | 126 | 162 | 193 | 22-7 | 7-10 | 11-2 | 145 | 17-3 | 202
Southern pine #3 6-7 9-8 | 124 | 147 | 174 | 510 | 88 | 11-0 | 130 | 156
Sprucepinefir S§ 85 | 133 | 175 | 221 | 257 | 85 | 129 | 162 | 199 | 2210
Sprucepinefir #1 82 11-11| 151 | 185 | 215 | 7-3 | 108 | 136 | 166 | 192
Sprucepinefir #2 82 |11-11| 151 | 185 | 215 | 7-3 | 108 | 136 | 166 | 192
Sprucepinefir #3 6-2 9-0 | 11-5 |1311| 162 | 56 81 | 103 | 126 | 146
Doughs firlarch S§ 87 | 136 | 179 | 21-8 | 252 | 87 | 126 |1510| 195 | 226
Douglas firlarch #1 7-11 | 11-8 | 149 | 180 |2011| 7-1 | 105 | 132 | 161 | 188
Douglas firlarch #2 7-5 |10-11| 139 |16-10| 196 | 6-8 99 | 124 | 151 | 176
Douglas firlarch #3 57 83 | 105 | 129 | 149 | 50 7-4 9-4 | 11-5 | 132
Hemir S§ 81 | 129 | 169 | 214 | 248 | 81 | 124 | 157 | 191 | 221
Hemfir #1 79 | 114 | 144 | 17-7 | 204 | 6-11 | 102 | 12-10| 158 | 182
Hemir #2 7-4 | 109 | 137 | 167 | 193 | 6-7 9-7 | 122 |14-10| 17-3
Hemir #3 57 83 | 105 | 129 | 149 | 50 7-4 9-4 | 11-5 | 132
19.2 |Southern pine SY 85 | 133 | 175 | 223 |Noteh 85 | 133 | 17-5 | 22-0 | 259
Southern pine #1 83 | 130 | 166 | 197 | 234 | 7-11 | 11-9 | 149 | 176 | 2011
Southern pine #2 7-11 | 11-5 | 149 | 17-7 | 207 | 7-1 | 102 | 132 | 159 | 185
Southern pine #3 60 | 810 | 11-3 | 134 |1510| 54 | 7-11 | 101 |11-11| 14-2
Sprucepinefir S§ 7-11 | 125 | 165 | 202 | 234 | 7-11 | 11-8 | 149 | 180 | 2011
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Sprucepinefir #1 7-5 | 1011| 139 |1610| 196 | 6-8 99 | 124 | 151 | 17-6
Sprucepinefir #2 75 |1011| 139 | 1610 196 | 6-8 99 | 124 | 151 | 176
Sprucepinefir #3 57 83 | 105 | 129 | 149 | 50 7-4 9-4 | 11-5 | 132
Continued
TABLE 802.5.1(3p continued
RAFTER SPANS FOR COMMON LUMBER SPECIES
(Ground snow load=30 psf, ceiling not attached to rafters, lghb='180)
DEAD LOAD = 10 psf DEAD LOAD = 20 psf
2x4|2x6/2x8[2x102x12 2x4[2x6|2x8[2x102x 12
RAFTER Maximum rafter spans #

SPACING (feet- | (feet- | (feet- | (feet- | (feet~|(feet- |(feet- | (feet- | (feet- | (feet-

(inches) SPECIES AND GRADE inchesjinchesjinchesjinchesjinchesjinchesjinchesjinchesjinchesjinches

Douglas firlarch §7-11| 126 [1510/ 195 | 22-6 | 7-8 | 11-3 | 142 | 17-4 | 201

Douglas firlarch 1 71 105|132 |161|188| 64 { 94 |119| 145 | 168

Douglas firlarch 6-8 | 99 (124|151 | 176|511 88 | 11-0| 136 | 157

Douglas firlarch 50| 74| 94 115132 | 46| 67 84 | 102 (11-10

Hemfir $ 7-6 |11-10| 157 | 191 | 221 | 7-6 | 11-0/13-11| 17-0 | 199

Hemfir 1 6-11| 102 [12-10{ 158(182 | 6-2| 9-1 | 11-6 | 140 | 163

Hemfir 6-7 | 9-7 | 122 |14-10| 17-3 '5-10| 8-7 |10-10| 133 | 155

Hemfir 150 74/ 94 | 11-5,132| 46 67 | 84 | 102 (11-10

24 Southern pine $7-10(12-3| 162 | 20-8| 251 | 7-10| 12-3 | 162 | 198 | 230

Southern pine {1 7-8 | 11-9 | 149 | 17-6 |20-11| 7-1 | 106 | 132 | 158 | 188

Southern pia 7-1 {102 (132|159 |185| 64 | 9-2 | 11-9| 141 | 166

Southern pine i 54 |711/101 |11-11/ 142 | 49 | 7-1 | 90 | 108 | 128

Sprucepinefir $ 7-4 | 11-7 | 149 180 |20-11| 7-1 | 105|132 | 161 | 188

Sprucepinefir 168 | 99 |124| 151|176 |511| 88 | 11-0| 136 | 157

Sprucepinefir 6-8 | 99 (124|151 176|511 88 | 11-0| 136 | 157

Sprucepinefir i 50 |74 | 94 | 115132 | 46 | 67 | 84 | 102 (11-10

Check sources for availability of lumber in lengths greater than 20 feet.
For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mmpdund per square foot = 0.0479kPa.

a The tabulated rafter spans assume that ceiling joists are located at the bottom of the attic space or th
some other method of resisting the outward push of the raftetise bearing walls, such as rafter ties,
is provided at that location. When ceiling joists or rafter ties are located higher in the attic space, the
rafter spans shall baultiplied by the factors given below:

HC/HR Rafter Span
1/3 0.67
1/4 0.76
1/5 0.83
1/6 0.90
1/7.5 or less 1.00

where:
HC = Height of ceiling joists or rafter ties measured vertically above the top of the rafter support walls.

Hr = Height of roof ridge measured vertically above the top of the rafter support walls.
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