An introduction to the

Solar and Energy Storage System

Permitting & Inspection Guidelines

<]
nbi & 5yeines Q) earthadvantage.

© New Buildings Institute 2022



Acknowledgement

= new pdulldings
nbli e

gﬁ earthadvantage.

Better Buildings Now




Acknowledgement

SOLSMART

MNATIONALLY DISTINGUISHED. LOCALLY POWERED.

WwWw.solsmart.org




Thank you for your participation and
feedback.




Background

Increasing interest in Distributed Energy
Resources (DER)

Increasing installations
Need to change practices

Supports single-day, simple permitting

FOR PERMITTING AND
INSPECTING ENERGY STORAGE
OR COMBINED SOLAR AND
ENERGY STORAGE SYSTEMS IN
SINGLE FAMILY & DUPLEX HOMES

 PERMITTING & _
INSPECTION GUIDELINES




Guides Provide

Overview of code requirements

List of permitting and inspection

requirements
Reduce information barriers

Consistent and code compliant installations
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SINGLE FAMILY & DUPLEX HOMES
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Single Family & Duplex Multifamily & Office

PERMITTING & : ~ PERMITTING &
INSPECTION GUIDELINES 2 ~ INSPECTION GUIDELINES

FOR PERMITTING AND
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OR COMBINED SOLAR AND
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Referenced National Codes

2020 Versions

« 2020 National Electrical Code (NEC)
« 2021 International Building Code (IBC)
« 2021 International Residential Code (IRC)

« 2021 International Fire Code (IFC)

2017 Versions

2017 National Electrical Code (NEC)

2018 International Building Code (IBC)

2018 International Residential Code (IRC)

2018 International Fire Code (IFC)




Guide
Contents

Permit Submission

Requirements
General Installation Guides
Plan Review Checklist

Field Inspection Checklist

TABLE OF CONTENTS

ACKNOWIEdGemMENTS oo 2
I O U CTION et et e e e e e e s eeaaa s 3
Permit Submission RequIrements. ... 5
General Installation GUITE .....coovviiiii e 6
Energy Storage System RequirementS........ooiivieeeiiieeeiieceeeeee e 6
Energy Storage System Installation Requirements........ccooevvveiiiiiiiiiiiiieininnns 6
Energy Storage System Size and Location Requirements........ccccoevveeiiinnnnn. 7
Photovoltaic and Energy Storage System Interconnection Requirements ....9
PV System Electrical Code Installation Requirements .........ccoooieeiiein. 10
Structural PV Array Mounting and Installation Location Requirements......... 11
Plan Review CheCKliST ... . e 12
Field Inspection CheCKIliSt ... e e 14
SUPPOITING RESOUITES ...ttt ettt e e e e e e et ee e et e e e eseaanaeaa 16
Appendix A: Solar and/or ESS Permit Application.......cccocooviiiiiiiiieeie 17
Appendix B: Solar and Energy Storage Standard Electrical Line Diagrams....... 19

© New Buildings Institute 2022



Permit Approval Requirements Section



Permit Approval
Requirements

« Lithium-ion energy storage
systems

* Energy storage systems with
total maximum energy
capacity on site of 600kWh

* Energy storage systems
installed with simple solar
systems meeting SolSmart
criteria that are less than
15kW consisting of no more
than 2 series strings per
inverter and no more than 4
source circuits in total per
inverter.



https://solsmart.org/resources/national-simplified-residential-pv-and-energy-storage-permit-guidelines/

Permit Submission Requirements - Single Family

PERMIT SUBMISSION —
REQUIREMENTS —

Permit application

TO APPLY FOR A PERMIT S ite pla n

SUBMIT THE FOLLOWING:

1] Permit application 1 (see Appendix A)which include basic information about the project,
location and installer.
2] Site plan(see Appendix B) drawn to scale showing:
il Location of PV array and ESS components on the property,
i) Primaryuse of the space or area where the ESS will be installed,
iii} ESS spacing,
iv) PV and setback and access pathways,
v) Fire detection, and fire suppression systems if applicable.

L] L] L]
3) A standard electrical line diagram (see Appendix B) that S f t h t
accurately indicates: p eCI I Ca IO n S e e S

i} PV array configuration (if applicable),

i) Mounting details,

iii} ESS components,

iv] Conductors, cables, and conduit types, sizes, and markings,

v) Type and size rating of overcurrent protection and disconnects

ESS interconnection requirements

viii) Connection to the premises wiring system, and
i) Location of additional meters, main electrical service panel,
distribution panels or subpanels.

4] Specification sheets and installation manuals for all major system d O C u m e n ta t i O n

components including: ESS and PV components, inverters, and mounting systems. PV
maodules, DC-to-DC converters.

Standard electrical diagram

5) Documentation showing that ESS meets utility interconnection requirements

« Electrical load calculations

' Jurisdiction can fill this text box with link to their own permit application. A sample
permit application is shown as an Appendix A to this guide.

L s © New Buildings Institute 2022
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Permit Submission Requirements - Multifami

PERMIT SUBMISSION —
REQUIREMENTS —

Permit application

TOAPPLY FORAPERMIT
SUBMIT THE FOLLOWING:

Site plan

1] Permit application1 (See Appendix A)which include basic information about the
project, location and installer.

2] Site plan(see Appendix B) drawn to scale showing: 1 :
i} Location of PV array and ESS components on the property, a n a r e e C rl Ca I a g ra I I l

i} Primary use of the space or area where the ESS will be installed,
i} ES nacing,

ivl PV and ESS setback and access
v) Fire detection, and fire suppression systems if applicable.

nathways,

L] L] L]
3) A standard electrical line diagram (see Appendix B) that S e C I fl Cat I O n S h e e‘tS
accurately indicates: p
i. PV array configuration (if applicable),
ii. Mounting details,
Imponents,
iv. Conductors, cables

. &nd conduit types, sizes, and markings,

v. Type and size rating of overcurrent protection and disconnects u
 Structural load calculations
vil. Required signs,
onnection to the premises wiring system, and
tion of additional me , main elec service panel, distribution panels
or subpanels.
4] Specification sheets and installation manuals for all major system components . .
including: ESS and PV components, inverters, and mounting systems. PV modules, ® E I e Ct rl Ca I I O a d Ca I C u I atl O n S

DC-to-DC converters.
5] Structural Load Calculation

6] Electrical Load Calculation

v Jurisdiction can fill this text box with link to their
own permit application. A sample permit application
is shown as an Appendix A to this guide.

© New Buildings Institute 2022
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Link to your application

—
PERMIT SUBMISSION $=
REQUIREMENTS =
~« Jurisdiction can add a link
to their own application
TO APPLY FOR A PERMIT B
SUBMIT THE FOLLOWING: / . A pel’mlt appllcatlon |S
1] Permit application 1(see Appendix A)which include basic information about the project,
location and installer. Included |n AppendIXA

© New Buildings Institute 2022



Appendix A — Sample Permit Application

SOLAR
AND/OR ESS PERMIT
APPLICATION

SECTION 1 - GENERAL INFD

FOR OFFICE USE ONLY

Application Number:

Permit Number:

Date Issued:

PROJECT ADDRESS

PROPERTY DWNER'S NAME

PHONE NUMBER EMAIL

PROPERTY OWNER'S MAILING ADDRESS [IF DIFFERENT FROM PROJECT ADD

SECTION 2 - PROJECT DETAILS

BUILDING TYPE/EXISTING USE

[ siNGLE FamMILY [ oupLEX O mMuLTI-FAMILY

[ coMMERCIALY [] NEW CONSTRUCTION [ oTHER:

INDUSTRIAL

NEW OR EXISTING
PV SYSTEM

PV SYSTEM TYPE

[ NEW SYSTEM [ rooF MOUNT

[] ADDITIONAL SYSTEM [] GROUND MOUNT

[] S¥YSTEM REPLACEMENT [] BUILDING INTEGRATED/
OTHER
TOTAL PV T TOTAL SQ.FT.
SYSTEMSIZE _ kwDC OF PV SYSTEM

INCLUDES ENERGY .
STORAGE SysTEM L VES [l

TOTAL SYSTEM
CAPACITY RATING

PROJECT DESCRIPTION

INVERTER
CONFIGURATION
[ STRING INVERTER

[] STRING INVERTER W/ DC
CONVERTERS

[] MICROINVERTERS OR
AC MODULES

- PROJECT

SOFT yALUATION _S
- POWER
wh RATING

O ac

W

O oc

SOLAR AND STORAGE FERMITTING AND INSPECTION GUIDELINES £ 17
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SECTION 3 - CONTRACTOR INFORMATION

CONTRACTOR BUSINESS NAME CONTRACTOR LICENSE NUMBER

ADDRESS

CONTRACTOR CONTACT NAME PHONE NUMBER EMAIL

SECTION 4 - PERMIT FEE

[Include fee schedulefoptions and/or instructions for calculating fee, directions on
hiow znd when to submit the permit fee. ]

SECTION S - IMPODRTANT NOTICE

A permit must be obtained for all installations or alterations of electrical equipment BEFORE WORK STARTS.
Referto E Permitting Checklist for additional documents required. Failure to provide all required
documents, including (1) Site Plan, (2) Electrical Diagram, and (3) Specification Sheets and Instaliation
Manuals will delay permit approval. All permits expire six[B) months after date of issuance. Failure to start the
work authorized by a permit within this six-month pe s the permit invalid and a new permit must be
obtained. Once work begins, noticeable progr ust continue until completion. Allwork must be complete
hin eighteen{18)months of & permit issue date.

Please Submit the following additional documents with the EVSE Permit Application

-SitePlan - Structural Load Calculation
- Electrical Diagram - Additional Document - edit or delete as
necessary
Submit Permit Application

[Describe the submission process, how should the permits be submitted? In-person, on-iing, e-mail, fax, etc.]

SECTION 6 - APPLICANT SIGNATURE
I, the under:
asig
listed,

AVE CONSe
y the best of my knowledge.

NAME TITLE
—

SIGNATURE DATE

1 SOLAR AND STORAGE PERMITTING AND INSPECTION GUIDELINES
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Example Submittal — Single Family

SOLAR
AND/OR ESS PERMIT
APPLICATION

* Permit application

« Site plan

« Standard electrical diagram

« Specification sheets

« ESS interconnection requirements

documentation

 Electrical load calculations

© New Buildings Institute 2022



Permit Application

SOLAR
AND/OR ESS PERMIT
APPLICATION

SECTION 1 - GENERAL INFO

FOR OFFICE USE ONLY

Application Number:

Permit Number

Issued By:

Date Applied:

Date Issued:

PROJECT ADDR

PROPERTY OWNER'S NAME

PHONE NUMBER EMAIL

ROPERTY OWNER'S MAILING ADDRESS [IF DIFFERENT FROM PROJECT

SECTION 2 - PROJECT DETAILS

BUILDING TYPE/EXISTING USE

[ siNBLE FamMILY O pupLEX [ muLTI-FAMILY

[ coMMERCIALY [J NEW CONSTRUCTION [ oTHER:
INDUSTRIAL

NEW OR EXISTING PV SYSTEM TYPE

PV SYSTEM

[0 nEW SYSTEM [J ROOF MOUNT

[] ADDITIOMAL SYSTEM [J GROUND MOUNT

[] SYSTEM REPLACEMENT [] BUILDING INTEGRATED/
OTHER
TOTAL PV S TOTAL SQ.FT.
SYSTEM SIZE KW oo OF PV SYSTEM
INCLUDES ENERGY || .o [ o TOTAL SYSTEM
STORABE SYSTEM - CAPACITY RATING

PROJECT DESCRIPTION

DORESS)

INVERTER
CONFIGURATION

[ STRING INVERTER

[] STRING INVERTER W/ DC
CONVERTERS

[] MICROINVERTERS 0]
AC MODULES
PROJECT
Pl VALUATION S
, POWER )
KWh RATING KW
Oac  Ooe

SOLAR AND STORAGE PERMITTING AND INSPECTION GUIDELINES / 17

Site Plan

PROJECT DESCRIPTION:

ROOF MOUNTED SOLAR PHOTOVOLTAIC MODULES

26 SILFAB SOLAR SIL-370HC (370W) MODULES

26 ENPHASE ENERGY IQBPLUS-72-2-US MICRO-INVERTERS

SYSTEM SIZE. .82 KWDC
7.54 KWAC
PR B,

MOTE: "CHECK WITH CITY/COUNTY OR LAND SURVEYOR
FOR ACCURATE PROPERTY LOCATION.

NOTE: "ARRAY TILT FOLLOWS ROOF STRUCTURE.

INIT ALHIAHOYd

wr

ROOF DESCRIPTION
ROOF TVPE | ASPHALT SRINGLE
ROOF__| ARRAY TILT | ROOF TILT | AZMUTH ss00 e s LACE.
1 | | 180° e
REVISIONS
oEicRFTION | oate
‘_\‘9&) ~— (N} 200A ENPHASE ENPOWER SMART SWITCH
2 . WITH (N) 200A MAIN BREAKER (INTERIOR) ELECTRICAL CONTRACTOR
KP () 200A MAIN SERVICE PANEL WITH
(N) 2004 MAIN BREAKER (INTERIOR)
EXISTING

DRIVEWAY

SCALE: 118" = 10"

1 OVERALL SITE PLAN ﬁ

1 (E) FENCE

L rooF #1
(26) SILFAB SOLAR SIL-370HC
(370W) MODULES

— SUNEYE LOCATION

A=
;( ———— (E) TREE (TYP.)
(E) GATE

(E) UTILITY METER (EXTERIOR)

(N) 80A UTILITY REQUIRED NON-FUSED AC
DISCONNECT/RSID WITHIN 10' FROM UTILITY
METER (EXTERIOR)

PROJECT NAME

> (N) 80A NON-FUSED BATTERY
DISCONNECT (EXTERIOR)

(N) ENFHASE COMBINER PANEL (EXTERIOR)

(N) (02) ENPHASE ENCHARGE 10
STORAGE SYSTEM (INTERIOR)

PORTLAND, OR
97239
APN# R148061
UTILITY #: PGE

PROJECT

N/A

SHEET NAME

OVERALL SITE PLAN

SHEET SIZE

ANSI B

SHEET NUMBER

PV-1

© New Buildings Institute 2022



Standard El

Diagram

ectrical

@/ 10 KWH

DO AT COMDUCTION SO4EDLULE

0 QL PRENT SCHEDLLE
4G [DESCRIFTION PART MUMBER | NOTES (M ¥ NOT USED)
1 PV OC o AC MODULE BE 30 BIG MODULE 380, GTY 26 (SEE NOTES SWEET)
7 NOOWE RED APE ASD AP3 SIOLE MODIULE RSD WiTH SUNSPEC COMS
1 | ARRAY WA TWD CRCUITS, WITH 13 MODULES W RED PER CIRCUIT Ty
4 |BATIERY (IF USED) B-BOXH10.0 | 8YD BATIERY BOX M 10 0. 10KWH, 400VDC BATTERY SERVICE
3 JOC DSCONNECT ) WCLUDED WITH LISTED INVERTER
& JOCWMC INVERTER RHI-1P7 B 8005 ML TMOIDE TRO0 WA TT, MO, RHI-FT B-HVESS0 INVERTERY (SEE NOTES SHEET)
7 [AUTOTRANSFORMER (IF USEDY | GRxFIH GVA 120 240VAC AUTOTRANFORMER FOR MOVAC OMLY INVERTER
i JBACHUP PANEL [IF USED) MLOA2S DAOMAC, 1254 MAN LUG PANEL FED BY BXVA AUTOFCFAER
5 JAC SCONNECT IF USED DITINRS OVAC, S0-AMP UNFUSED BWITCH [IF REQUIRED Y UTRITY)
1 |SERVICE PAMEL SOOI PAOVAC, 200-6 MAR 200-A BUS. W) G0A BACKUP SYSTEM C8 (12.A BACKFEED OURRENT)
11 [NMOMBACKLUF PAMEL |IF LSED) ) A
I
' : ' bl }
Lre, =]
WLLTIMODE
Al 1O B0 -
p 9 O CONMIES TO 2 VERTER WS WD
"y W
13 MODULES DA
PC- TO-DC CONVERTERS IN il
SERES SOURCE-CIRCUIT e
0 'BD(I‘EI
—INA___MODULES OR N p. sdhwonunvaens
DETO-DC GONVERTERS iré | S H lﬂ ety Bemawii
SERIES SOURCE CIRCUN b R o b
T i |
__13  WODULES OR .
DCT0-DC CONVERTERS N o b 55
SERIES SOURCE CIRCUI
EQA UNUSED SOURCE CIRCUITS
LT A" in B AN ABCIVE I

i *‘-:}m.m

b, EXIETING P STSTER 11T 2y |

MlNac M4 Ames

AG | DESCRIPTION OF CONDUCTOR DUANTTY, BIZE. AND TYPE TOMOUIT
SUZEATYFE

1| GTY_a 17 AVNG P WIRE 6 ARG BARE COPPER BGC A

T |GV 5. 12 WG, THWNS COND.. 2.8, 2R 15 % EMT

T |GV 2. 10 AWG, GTY. 1, 10AW, 1-G THAN CONDUCTORS N ENT

L |GTY 2 10 AWG GTY 1. 10AWG. 1-G THAN CONDUCTERS W EMT

L 1 CTY 28 ANG OTY. 2 10AWGE 1AW 106 THWN COMCRCTORS " EMT

s | STV 2.6 AWG.QTY. 2 10AWE, 1.W_1.G THIVN CONDUGTORS TEMT

T

M'Ol‘ we-Line Dagram: PV Stang or DC Converer Mulb-
Mode |nverer wilh DC ESS, and Backug Loads

mﬂm’w‘ st
Prwiiead, £i Site Name: Joe and Jane Homeownar
magpeaies Site Address: 2400 Monme St, Hollywood. FL
Size: 7 50W NEW SOLAR; BKW, 10KWH ESS
a. |m | [nscwan et [

ONE-LINE PV AND ESS WITH MULTI-MODE INVERTER

© New Buildings Institute 2022



Specification sheets

SILFAB PRIME

RELIABLE ENERGY.
DIRECT FROM THE SOURCE.

Designed to outperform.
Dependable, durable, high-performance
solar panels engineered for North
American homeowners.

SILFABSOLAR.COM
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S ENPHASE. e

Enphase IQ8X-BAT Microinverter

he EnphasaQBatterysystam.

Effciont and Relablo

o 0 9X-2AT

hoursof testing

P —
‘generations and undergo over a milllon hours of power-0n testing. enclosu

o s
complant 3 20146 2017

‘Smart Grid Ready
Gt o
advanced grdsu

jpostes for
theatestgrdrequremsnts
- Configurabie to supporta wide
range of grdprofies
- Mests CA Rulo 21 (UL 741-5A)
CERTIFIED

s s o D et o

Enphase 1Q 8X-BAT Microinverter

Clm ol e, oo o by rclonss
[ —— [
- D
o~ ot

Conplrce L2054 HVESE 1 P G 50003 o,

(oot g o e s f ety ity

Enphase The Enphase Encharge 10~ alinone AGcoupled
storage system s reliable, smart, simple, and safe Itis

Encharge 10 ‘comprised of three base Encharge 3™ storage units,has
atotalusable energy capacty of 1008 Kh and twehve

‘embedded gric-forming microinverters with 384 kW
power rating. t provides backup capabilty and installers
‘can quickly design the right system size to meet the

needs of both new and retrofit solar

Reliable
—  Proven g elisbilty 0 Seies Miroimerters
Tonyear lmited waranty
 Threeindependent Enchargestorage base unts
———  Twehve embedded 10 BCBAT Micoimerters

Passive cocling (1o moving art/fans)

s Smart

Gridforming capabiltyfr backup operaton

syt of use (TOU)optimization

Simple
- Fully ntagrated AC bterysyster
. and casy plug-and-play nstallstion

iects with standard household AC wiing

Safe

* ol sfery ested
Lithium ron hosphate (LFP) cheristyformasimum
safety and longety

Toleam more about Enphase aferings,vis enphase,com S ENPHASE.

Enphase Encharge 10

ENCRARGET0-TP A

et un G cioces

e Erchage s b s G 0T USI01D
“onechur g ache
BIoL10500)
RCCESSOmES
ENCRARGEFNOLRT G seofEnchargesass it mtaiaon handiss
) STRVAT
Rated (contaous) it power B
57 WA (0 seconcs)
24021~ 288 vAC
60/ 57- 61 bz
164
085 esding 025ty
un singleshase
Singlephase
ea6ams
o
T
1008 kh
Round ipefciency sex
Nomins! DC vltage a2y
Masimum 0C votage sy
Amisn:cpersing tamperature ange 15%C10 550 (5F 10 131°F) non-condensing
Chemstry
Dimensions (D) 070 66 s 19 o (T3 A2 T 26 m)
rceet e 547 oo
Encionure Oudoor -
1QBXBAT microiverter snclosure NEMAcypes
Cooing Nl comeetion - Nofans
e U5 102500 meters (3200 st
Mountng walimourt
TR
Compatibity Comp
Micros, Enphase Expoet, and Erphase 0 Emoy 1o Backip Sperzson
Servces Backup, sl consumption TOU,Demand Charge, NEM sty
Montoring Enlghen Managerand MyEnlghen monioring opons APLnegraton
Complance UL9540UN 383 UL 9S40 UL 1998 UL 09 NEHA Ty SR ACTSE
CellMadule UL 1973.UN 3.
wertas: UL 621051 IEC 21092, UL 1741 107116 snd €€ 1547
et ey 70% capaciy,up 010 year o 4000 ccles

To learn more about Enphase offeings, vist enphase.com

e S ENPHASE.
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ESS Interconnection

CONDUCTOR SCHEDULE AND CALCULATIONS

TAG LOCATION DESCRFTION EQUIFMENT |# OF BRANCH CURRENT (A} arc |# PARALLEL | #C. CARRYING WRE WIRE COND. COND. MULTI AMBIENT DERATED T-NAY VD OCPD |NEUTRAL | GROUND CONDUT CONDUIT
. MAX. MOD.IN | INVERTER OUTFUT | g | - . . N | T _ - - -
WIRE RUN FROM HOME RUN ID EBRANCH ERANCH LENGTH CURRENT ES0.B{AN1) |VOLTAGE (V)| RUNS CONDUCTORS ZIZE TYFE MATERWL | RATING (A) TEMP #COND. Ay LiFT.} * RATING szE azE TYFE szE
ACH [BRANCH TO @ BOX BRANCH 2 13 i 1289 240 2 12AWG | Q CABLE cu - 034 1 zso 0 o7s% A NiA EAWNG FREE AR NiA
AC2 @ BOX TO COMBINER BOX [=]-1=: 1 2 13 i 1289 240 2 10 AWG THAWN cu 35 034 1 20 = e 20 NiA 10 ANG EMT EC
AC?  [comemEsEoxTO =33 CD:I;;EE A 121 13 240 2 BAWG | THWN cu 50 1 1 e = =Y n BAWG | 10AWS = e DESCRIPTION | DATE
ACa [BACKUF FANEL TO E33 5‘;:::: LY 200 240 2 D ANG THAWN cu 200 1 1 20000 i 3% 100 0D ANG 4 ANG EMT r
ACE [EE3 TO POS EE3 LY 50.25 240 2 IANG THAWN cu 100 1 1 100 10 oo 100 IANG BAWNG EMT -1
MAX VOLTAGE DROP:| 1.30%
1. SINGLE LARGEST BREAKER IN BACKED UP LOAD PANEL CANNOT EXCEED THE
£55) STORAGE OUTPUT CAPACITY (40 AAC) PER NEC T10.15 ELECTRICAL CONTRACTOR
2. SINGLE LARGEST LOAD IN BACKED UP LOAD PANEL CANNOCT EXCEED THE
ES5) STORAGE CUTPUT CAPACITY, CONTINUCUS RATING (32 AAC) AND SURGE
OF {49.2 AAC) FOR 10 SECONDS PER NEC 710.15
3. BACK UP LOADS INSTALLED ARE ANYTHING BEYOND A 40A BREAKER OR 32A CONSUMPTION CT AC
CONTINUCUS 12)3 AWNG THWN
{1)3 AWGS THWN NEUTRAL
(1) 8 AWGS THAN GND
{N) ENPHASE COMBINER PAMEL, .
ot o ramsny IN 1-1/4" EMT CONDUIT
ExTe ]
(EXTERIOR) [N} 2004 ENPHASE !
AC1 ENPOWER SMART !
(1) G-CABLE FRODUCTION CT s SWITCH 240V | BI-DIRECTIONAL
(2) 12 AWG TRUNK CABLE ] (INTERIOR) | UTILITY METER
(1) & BARE CU GND 1 | 1FHASE 2
13 MICRO-INVERTERS IN BRANCH CIRCUIT #1 o mlua | ez PROJECT NAME
TOUTIUTY GRID
PR [N) 60& UTILITY !
(M} G BOX (TYP) REQUIRED NON-FUSED — ! i
LERE RN e 1 AC DISCONNECT/RSID |
I WITHIN 10° FROM METER I M
1 1 e (EXTERIOR) I
[(——— i = i L= i L |
: : ! O S e @
_____ - N N 1 — | —
T 1 . | ke Ff || —7 9
! = oosar ~ —
13 MICRO-INVERTERS IN BRANCH CIRCUIT #2 ! [ ] | S o o
| : = 1 —— 9
i =il U2z o 5 &
sae | 4 . E ! . o i
I h i . =
Li AC2 ! [Irv — - 0O x
7 (2) 10 AWG THWN WITH HELD DOAN KT SLPPORT =
i (1) 10 AWG THWN GND e m_;;;é_l:urﬁmn?a 5 % E
! [N 34" EMT CONDUIT (2) 8 AWG THWN 52 o o KT BRI o E
(1) 8 AWG THWN NEU PERNEC hin ) =< 5
== (1) 10 AWG THWN GND o o
IN 4" EMT CONDUIT [e)
L— ENVOY HARDWIRED TO n_
ENPHASE ENERGY IQEPLUST2-2US HOM: RE ROUTER FOR
MICRO-INVERTERS (240V)
(LOCATED UNDER EACH MCOULE) [l
TERMINATOR CAP ON LAST CABLE POAWER-LINE
CONNECTOR AC TRUNK CABLE (TYP) COMMUNICATICN
e i () 2004 MAIN SERVICE
PANEL WITH (N) 2004
M-“_ilN BRE.‘\KE_ R PROJECT
(2)#8 AWG THWN (INTERIOR)
(1) #10 AWG THWN GND - N/A
IN 34" EMT CONDUIT | A
g SHEET NAME
I AC4
= (2) 30 AWG THAN ELECTRICAL LINE
= (1) 30 AWG THWN NEUTRAL
(NJENCHARGE  4—b (N} ENCHARGE (1) 4 AWG THWN GND DIAGRAM
10 STORAGE SYSTEM $== 10 STORAGE SYSTEM N2 EMT COMDUIT
3B4KVA, 10.5KWH 3.B4KVA, 10.5KWH
(INTERIOR) (INTERICR) SHEET SIZE
ANSI B

DIAGRAM

1 ELECTRICAL LINE

SCALE: NTS

GENERAL NOTES:

1. CONTRACTOR RESPONSIBLE FOR COMPLYING WITH ALL
LOCAL OR NATIONAL CODE REQUIREMENTS AND
EQUIPMENT INSTALLATION INSTRUCTIONS.

2. SEE PV-5 FOR LABELING REQUIREMENTS

SHEET NUMBER

PV-5
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. v
Electrlca_l Load REQUIREMENTS |
Calculations

TO APPLY FOR A PERMIT
SUBMIT THE FOLLOWING:

1] Permit application Tisee Appendix Alwhich include basic information about the project.
location and installer.
2] Site plan(see Appendix B) drawn to scale showing:
il Location of PV array and ESS components on the property,
i} Primary use of the space or area where the ESS will be installed,
iii] ESS spacing,
iv) PV and ESS setback and access pathways,
v] Fire detection, and fire suppression systems if applicable.

3] A standard electrical line diagram (see Appendix B) that
accurately indicates:
il PV array configuration(if applicable),
i} Mounting details,
iii) ESS components,
iv) Conductors, cables, and conduit types, sizes, and markings,
v) Type and size rating of overcurrent protection and disconnects
vi) Inverters,
vii) Required signs,
viii) Connection to the premises wiring system, and
i) Location of additional meters, main electrical service panel,
distribution panels or subpanels.

4] Specification sheets and installation manuals for all major system
components including: ESS and PV components, inverters, and mounting systems. PV
modules, DC-to-DC converters.

5] Documentation showing that ESS meets utility interconnection requirements

6] Electrical Load Calculation

' Jurisdiction can fill this text box with link to their own permit application. A sample
permit application is shown as an Appendix A to this guide.
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TWO UL9540A STORAGE

10

ENERGY STORAGE
SYSTEM REQUIREMENTS

ESSis listed to UL9540 or UL95%40a by a Nation-
ally Recognized Testing Laboratory (NRTL) (IFC
1207.3)

ESSis listed to UL1973. [NEC TDE.5)

Inverters are certified to ULT741 (NEC 690.4(B))

ENERGY STORAGE
SYSTEM INSTALLATION
REQUIREMENTS

ESSis installed according to manufacturer
installation instructions. (NEC 110.3(B))

All work is done in & neat and workmanlike
manner. (MEC 110.12)

Access and working space for ESS eguipment
such as ESS units, battery units, inverters,
disconnecting means, and panelboards is
adequate. Working space is at least 30 inches
inwidth, 6.5 feet in height and 4 feet in depth or
the width, height and depth of the equipment,
whichever is greater. [NEC 110.26)

Grounding/bonding of ESS units, battery units,
inverters, conduit and other electrical equipment
according to the MEC and manufacturer's
instructions. (MEC 110.14. 250,148 A), NEC
no.3B))

The individual ES5 units are no larger than
20kwh (IRC R328.5)

ESS units that are UL3540 certified are
separated by 3 feet_(IRC R328.3.1, IFC1207.1.5)

Energy Storage Systems that are UL9%40a
certified are grouped and separated according
to manufacturer instructions. (IRC R328.3.7,
IFC1207.1.5, NEC 0. 3BJ)

LARGE SCALE FIRE
TESTED LABEL

CERTIFIED 32fElY
TO UL9540 uissa0a




General Installation Guide

ESS System Requirements

1. ESSislisted to UL9540 or UL9540a by a Nationally
Recognized Testing Laboratory (NRTL). (IFC1207.3)

2. ESSislisted to UL1973.(NEC 706.5)
3. Inverters are certified to UL1741. (NEC 690.4(B))

GENERAL
INSTALLATION

ERIER. TWO STORAGE UNITS
COMPLYING WITH 3
FOOT SEPARATION

20 KW ENEREY
ETDRACE LT a1

TWO UL9540A STORAGE
UNITS COMPLYING
WITH MANUFACTURER
INSTRUCTIONS
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ENERGY STORAGE
SYSTEM REQUIREMENTS

ESSis listed to UL9%40 or UL9%40a by a Mation-
ally Recognized Testing Laboratory (NRTLL (IFC
1207.3)

ESSis listed to UL1973. (NEC TDE.5)

Inverters are certified to UL1741. (NEC 690.4(8))

ENERGY STORAGE
SYSTEM INSTALLATION
REQUIREMENTS

ESSis installed according to manufacturer
installation instructions. (NEC 110.3(B))

All work is done in & neat and workmanlike
manner. (NEC 110.12)

Access and working space for ESS eguipment
such as ESS units, battery units, inverters,
disconnecting means, and panelboards is
adequate. Working space is at least 30 inches
inwidth, 6.5 feet in height and 4 feet indepth or
the width, height and depth of the equipment,
whichever is greater. (MEC 110.28)

Grounding/bonding of ESS units, battery units,
inverters, conduit and other electrical equipment
according to the MEC and manufacturer's
instructions. (NEC 110,14, 250.148(A), NEC
no.Ae)

The individual ESS units are no larger than
20kwh (IRC R328.5])

ESS units that are UL3540 certified are
separated by 3 feet_(IRC R328.3.1, IFC1207.1.5)

Energy Storage Systems that are UL9%40a
certified are grouped and separated according
to manufacturer instructions. (IRC R328.3.1,
IFC1207.1.5, NEC TI0.3BJ)

LARGE SCALE FIRE
TESTED LABEL

CERTIFIED 32IElY
TO UL9540 uissana
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ENERGY STORAGE
SYSTEM REQUIREMENTS

General Installation Guide

ESSis listed to UL9%40 or UL9%40a by a Mation-
ally Recognized Testing Laboratory (NRTLL (IFC
1207.3)

B ESSislisted to UL1973. (NEC T06.5)

3 Inverters are certified to ULT741. (NEC 690.4(B])

el ENERGY STORAGE
SYSTEM INSTALLATION
REQUIREMENTS

4 ESSisinstalled according to manufacturer
installation instructions. (NEC 110.3(B))

ESS System Requirements

1. ESSislisted to UL9540 or UL9540a by
Recognized Testing Laboratory (NRTLJ.

2. ESSislisted to UL1973}(NEC 706.5)

3. Inverters are certified to UL1741.

5 Allwork is done in & neat and workmanlike
manner. (NEC 110.12)

(IFC1207 3)

B Access and working space for ESS equipment
such as ESS units, battery units, inverters,
disconnecting means, and panelboards is
adequate. Working space is at least 30 inches
inwidth, 6.5 feet in height and 4 feet indepth or
the width, height and depth of the equipment,

N EC 69 0 . 4( B R TWO STORAGE UNITS whichever is greater. [NEC 110.28)
COMPLYING WITH 3 . . N _
FOOT SEPARATION 7 Grounding/bonding of ESS units, battery units,

inverters, conduit and other electrical equipment
according to the MEC and manufacturer's
instructions. (NEC 110,14, 250.148(A), NEC
no.Ae)

B The individual ESS units are no larger than
20kwh (IRC R328.5])

8 ESS units that are UL9540 certified are
separated by 3 feet_(IRC R328.3.1, IFC1207.1.5)

10 Energy Storage Systems that are UL9540a
certified are grouped and separated according
to manufacturer instructions. (IRC R328.3.1,
IFC1207.1.5, NEC TI0.3BJ)

LARGE SCALE FIRE
TESTED LABEL

CERTIFIED 32IElY
TO UL9540 uissana

TWO UL9540A STORAGE
UNITS COMPLYING
WITH MANUFACTURER
INSTRUCTIONS
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GENERAL <} ENERGY STORAGE

SYSTEM REQUIREMENTS

General Installation Guide INSTALLATION

ally Recognized Testing Laboratory (NRTLL (IFC
1207.3)

B ESSislisted to UL1973. (NEC T06.5)

3 Inverters are certified to ULT741. (NEC 690.4(B])

el ENERGY STORAGE
SYSTEM INSTALLATION
REQUIREMENTS

4 ESSisinstalled according to manufacturer
installation instructions. (NEC 110.3(B))

2017 Version Code References

5 Allwork is done in & neat and workmanlike
manner. (NEC 110.12)

B Access and working space for ESS equipment
such as ESS units, battery units, inverters,
disconnecting means, and panelboards is
adequate. Working space is at least 30 inches
inwidth, 6.5 feet in height and 4 feet indepth or
the width, height and depth of the equipment,

8. Theindividual ESS units are no larger than 20kWh. T e
(2021IRC R328.5) e i

FOOT SEPARATION

Grounding/bonding of ESS units, battery units,
inverters, conduit and other electrical equipment
according to the MEC and manufacturer's
instructions. (NEC 110,14, 250.148(A), NEC
no.Ae)

9. ESSunitsthat are UL9540 certified are separated
by 3 feet.(20211RC R328.3.1,
20211FC1207.5.1)

B The individual ESS units are no larger than
20kwh (IRC R328.5])

8 ESS units that are UL9540 certified are
separated by 3 feet_(IRC R328.3.1, IFC1207.1.5)

10 Energy Storage Systems that are UL9540a
certified are grouped and separated according
to manufacturer instructions. (IRC R328.3.1,
IFC1207.1.5, NEC TI0.3BJ)

LARGE SCALE FIRE
TESTED LABEL

SAFETY

CERTIFIED 32IElY

momem TO UL9540 uissana
TWO UL9540A STORAGE
UNITS COMPLYING
WITH MANUFACTURER
INSTRUCTIONS
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2017 Version Code References

(20211RC R328.5)

SS units are no larger than 20kWh.

9. ESS units that are UL9540 certified are separated
by 3 feet.(20211RC R328.3.1,

20211FC1207.5.1)

i

!

ERIER. TWO STORAGE UNITS

COMPLYING WITH 3
FOOT SEPARATION

TWO UL9540A STORAGE
UNITS COMPLYING
WITH MANUFACTURER
INSTRUCTIONS
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ENERGY STORAGE
SYSTEM REQUIREMENTS

ESSis listed to UL9%40 or UL9%40a by a Mation-
ally Recognized Testing Laboratory (NRTLL (IFC
1207.3)

ESSis listed to UL1973. (NEC TDE.5)

Inverters are certified to UL1741. (NEC 690.4(8))

ENERGY STORAGE
SYSTEM INSTALLATION
REQUIREMENTS

ESSis installed according to manufacturer
installation instructions. (NEC 110.3(B))

All work is done in & neat and workmanlike
manner. (NEC 110.12)

Access and working space for ESS eguipment
such as ESS units, battery units, inverters,
disconnecting means, and panelboards is
adequate. Working space is at least 30 inches
inwidth, 6.5 feet in height and 4 feet indepth or
the width, height and depth of the equipment,
whichever is greater. (MEC 110.28)

Grounding/bonding of ESS units, battery units,
inverters, conduit and other electrical equipment
according to the MEC and manufacturer's
instructions. (NEC 110,14, 250.148(A), NEC
no.Ae)

The individual ESS units are no larger than
20kwh (IRC R328.5])

ESS units that are UL3540 certified are
separated by 3 feet_(IRC R328.3.1, IFC1207.1.5)

Energy Storage Systems that are UL9%40a
certified are grouped and separated according
to manufacturer instructions. (IRC R328.3.1,
IFC1207.1.5, NEC TI0.3BJ)

LARGE SCALE FIRE
TESTED LABEL

CERTIFIED 32IElY
TO UL9540 uL9saoa
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ESS System Installation Requirements

4.

10.

ESSisinstalled according to manufacturer installation instructions. (NEC
110.3(B))

All work is done in a neat and workmanlike manner. (NEC 110.12)

Access and working space for ESS equipment such as ESS units, battery units,
inverters, disconnecting means, and panelboards is adequate. Working space is
at least 30 inches in width, 6.5 feet in height and 4 feet in depth or the width,
height and depth of the equipment, whichever is greater. (NEC 110.26)

Grounding/bonding of ESS units, battery units, inverters, conduit and other
electrical equipment according to the NEC and manufacturer's instructions. (NEC
110.14. 250.148(A), NEC 110.3(B))

The individual ESS units are no larger than 20kWh. (IRC R328.5)

ESS units that are UL9540 certified are separated by 3 feet. (IRC R328.3.1,
IFC1207.5.1)

Energy Storage Systems that are UL9540a certified are grouped and separated
according to manufacturer instructions.

GENERAL
INSTALLATION
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ENERGY STORAGE
SYSTEM REQUIREMENTS

ESSis listed to UL9%40 or UL9%40a by a Mation-
ally Recognized Testing Laboratory (NRTLL (IFC
1207.3)

ESSis listed to UL1973. (NEC TDE.5)

Inverters are certified to UL1741. (NEC 690.4(8))

ENERGY STORAGE
SYSTEM INSTALLATION
REQUIREMENTS

ESSis installed according to manufacturer
installation instructions. (NEC 110.3(B))

All work is done in & neat and workmanlike
manner. (NEC 110.12)

Access and working
such as ESS units
disconnecting mes
adequate. Working

ace for ESS eguipment
¥y units, inverters

and panelboards is

sce is at least 30 inches

inwidth, 6.5 feet in height and 4 feet in depth or
the width, height and depth of the equipment,
whichever is greater. (MEC 110.28)

Grounding/bonding of ESS units, battery units,
inverters, conduit and other electrical equipment
according to the MEC and manufacturer's
instructions. (NEC 110,14, 250.148(A), NEC
no.Ae)

The individual ESS units are no larger than
20kwh (IRC R328.5])

ESS units that are UL3540 certified are
separated by 3 feet_(IRC R328.3.1, IFC1207.1.5)

Energy Storage Systems that are UL9%40a
certified are grouped and separated according
to manufacturer instructions. (IRC R328.3.1,
IFC1207.1.5, NEC TI0.3BJ)

LARGE SCALE FIRE
TESTED LABEL

CERTIFIED 32IElY
TO UL9540 uissana
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General Installation Guide

ESS Size Location Requirements

11. Each ESS unit meets one of the size and location limitations shown below:
(IRC R328.4, IRC R328.5)
a. 80 kWhin attached garages separated from the dwelling unit living space
with 2" gypsum board between garages and residence or attics and 5/8" Type
X gypsum between garage and habitable room above garage. If sheetrock
rating of homes built under a code older than the 2009 IRC cannot be verified,
sheetrock is installed to meet this requirement. (IRC R302.6)

|11 Each ESS unit mests one of the size and
location imitations shown below: {IRC R328.4,
IRC R328.5)

a. BOkWh in attached garages separated from
the dwelling unit living space with 14" gypsum
board between garages and residence or attics
and 578 Type X qypsum between garage anad
habitable room above garage. If sheetrock
rating of homes built under a code older than
the 2009 IRC cannot be verified, sheetrock
is installed to meet this requirement. {IRC
R302.6)

b. 80 kWh onexterior walls a minimum 3 feet (914
mm) from doors and windows directly entering
the dwelling unit. There is no restriction on
how close an ESS unit can be to windows or
doors entering a garage because the garage is
not considered part of the dwelling unit.

c. 40 kWhwithin utility closets, basements,
and storage or utility spaces with finished
or noncombustible walls and ceilings. Walls
and ceilings of unfinizhed wood-framed
construction shall be provided with minimum
5/8" Type X gypsum.

d. 80 kWh in detached garages and detached
accessory structures.

e. B0 kWh outdoors on the ground a minimum 3
feet from doors and windows directly entering
the dwelling unit. There is no restriction on
how close an ESS unit can be to windows or
doors entering a garage because the garage is
not considered part of the dwelling unit.

b. 80 kWh on exterior walls a minimum 3 feet (914 mm) from doors and windows
directly entering the dwelling unit. There is no restriction on how close an ESS
unit can be to windows or doors entering a garage because the garage is not
considered part of the dwelling unit.

12 ESSisprotected from vehicular impact by one of
the following: (IRC 328.8, IFC 1207.4 5, 312)

a. Installed in a location not subject to vehicular
impact such as on a side wall{area highlight-
ed in yellow Jar & above floor level, or

b. Protected by guard posts located B inches or
more away from the ESS.

c. Protected by wheel barriers anchored in
place located 4.5 feet or more away from the
ESS.

d. Protected by other barriers where approved

c. 40 kWh within utility closets, basements, and storage or utility spaces with
finished or noncombustible walls and ceilings. Walls and ceilings of unfinished
wood-framed construction shall be provided with minimum 5/8" Type X

gypsum.

d. 80 kWh in detached garages and detached accessory structures.

Smoke alarms are installed in dwelling units and
13 basements inwhich ESS is installed. (IRC R328.7,
IRC R314)

For E3S installed in unconditioned indoor

14 spacessuch as dwelling units and attached
garages that can exceed the temperature
limits of smoke alarms {32°F-100°F), heat
alarms are installed. (IRC R328.7)

e. 80 kWh outdoors on the ground a minimum 3 feet from doors and windows
directly entering the dwelling unit. There is no restriction on how close an ESS
unit can be to windows or doors entering a garage because the garage is not
considered part of the dwelling unit.

SOLAR AND STORAGE PERMITTING AND INSPECTION GUIDELIRES £ 7
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ESS Size Location Requirements

12. ESSis protected from vehicular impact by one of the following: (IRC 328.8, IFC
1207.4.5, 312)

a. Installed in a location not subject to vehicular impact such as on a side wall (area
highlighted in yellow) or 4 above floor level, or

b. Protected by guard posts located 6 inches or more away from the ESS.

c. Protected by wheel barriers anchored in place located 4.5 feet or more away
from the ESS.

d. Protected by other barriers where approved

13. Smoke alarms are installed in dwelling units and basements in which ESS is
installed. (IRC R328.7, IRC R314)

14. For ESS installed in unconditioned indoor spaces such as dwelling units and
attached garages that can exceed the temperature limits of smoke alarms (32°F-
100°F), heat alarms are installed. (IRC R328.7)

1

12

13

14

ENERGY STORAGE
SYSTEM SIZE LOCATION
REQUIREMENTS

Each ESS unit mests one of the size and
location imitations shown below: (IRC R328.4,
IRC R328.5)

a. BOkWh inattached garages separated from
the dwelling unit living space with 2" gypsum
board between garages and residence or attics
and 5/8° Type X gypsum between garage and
habitable room above garage. If sheetrock
rating of homes built under a code older than
the 2009 IRC cannot be verified, sheetrock
is installed to meet this requirement. {IRC
R302.6)

b. 80 kEWh on exterior walls a minimum 3 feet (914
mm)}from doors and windows directly entering
the dwelling unit. There is no restriction on
how close an ESS unit can be to windows or
doors entering a garage because the garage is
not considered part of the dwelling unit.

c. 40 kWh within utility closets, basements,
and storage or utility spaces with finished
or noncombustible walls and ceilings. Walls
and ceilings of unfinished wood-framed
construction shall be provided with minimum
5/8" Type X gypsum.

d. 80 kWh in detached garages and detached
Accessory structures.

e. B0 kWh outdoors on the ground a minimum 3
feet from doors and windows directly entering
the dwelling unit. There is no restriction on
how close an ESS unit can be to windows or
doors entering a garage because the garage is
not considered part of the dwelling unit.

ESS is protected from vehicular impact by one of
the following: (IRC 328.8, IFC 1207.4 5, 317)

a. Installed in a location not subject to vehicular
impact such as on a side wall [area highlight-
ed in yellow Jar & above floor level, or

b. Protected by guard posts located B inches or
more away from the ESS.

c. Protected by wheel barriers anchored in
place located 4.5 feet or more away from the
ESS.

d. Protected by other barriers where approved

Smoke alarms are installed in dwelling units and
basements in which ESS iz installed. (IRC R328.7,
IRC R314)

Far ESS installed in unconditioned indoor
spaces such as dwelling units and attached
garages that can exceed the temperature
limits of smoke alarms {32°F-100°F), heat
alarms are installed. {IRC R328.7)
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ESS Size Location Requirements

12. ESSis protected from vehicular impact by one of the following: (IRC 328.8, IFC
1207.4.5, 312)

a. Installed in a location not subject to vehicular impact such as on a side wall (area
highlighted in yellow) or 4 above floor level, or

b. Protected by guard posts located 6 inches or more away from the ESS.

c. Protected by wheel barriers anchored in place located 4.5 feet or more away
from the ESS.

d. Protected by other barriers where approved

13. Smoke alarms are installed in dwelling units and basements in which ESS is
installed. (IRC R328.7, IRC R314)

14. For ESS installed in unconditioned indoor spaces such as dwelling units and
attached garages that can exceed the temperature limits of smoke alarms (32°F-
100°F), heat alarms are installed. (IRC R328.7)

1

12

13

14

ENERGY STORAGE
SYSTEM SIZE LOCATION
REQUIREMENTS

Each ESS unit mests one of the size and
location imitations shown below: (IRC R328.4,
IRC R328.5)

a. BOkWh inattached garages separated from
the dwelling unit living space with 2" gypsum
board between garages and residence or attics
and 5/8° Type X gypsum between garage and
habitable room above garage. If sheetrock
rating of homes built under a code older than
the 2009 IRC cannot be verified, sheetrock
is installed to meet this requirement. {IRC
R302.6)

b. 80 kEWh on exterior walls a minimum 3 feet (914
mm)}from doors and windows directly entering
the dwelling unit. There is no restriction on
how close an ESS unit can be to windows or
doors entering a garage because the garage is
not considered part of the dwelling unit.

c. 40 kWh within utility closets, basements,
and storage or utility spaces with finished
or noncombustible walls and ceilings. Walls
and ceilings of unfinished wood-framed
construction shall be provided with minimum
5/8" Type X gypsum.

d. 80 kWh in detached garages and detached
Accessory structures.

e. B0 kWh outdoors on the ground a minimum 3
feet from doors and windows directly entering
the dwelling unit. There is no restriction on
how close an ESS unit can be to windows or
doors entering a garage because the garage is
not considered part of the dwelling unit.

ESS is protected from vehicular impact by one of
the following: (IRC 328.8, IFC 1207.4 5, 317)

a. Installed in a location not subject to vehicular
impact such as on a side wall [area highlight-
ed in yellow Jar & above floor level, or

b. Protected by guard posts located B inches or
more away from the ESS.

c. Protected by wheel barriers anchored in
place located 4.5 feet or more away from the
ESS.

d. Protected by other barriers where approved

Smoke alarms are installed in dwelling units and
basements in which ESS iz installed. (IRC R328.7,
IRC R314)

Far ESS installed in unconditioned indoor
spaces such as dwelling units and attached
garages that can exceed the temperature
limits of smoke alarms {32°F-100°F), heat
alarms are installed. {IRC R328.7)
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ESS Size Location

The following figure illustrates the effect that the location
limitations have on an ESS on the outside wall of a residence or
on this inside wall of an attached garage. The highlighted area
depicts zones that meet the location limitations for outside
walls in this guideline

Single Family Version

The following figure illustrates the effect that the location limitations
hawve on an ESS on the outside wall of a residence or on this inside
wall of an attached garage. The highlighted area depicts zones that
meet the location limitations for outside walls in this guideline
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ESS Size Location

The following figure illustrates the effect that the location
limitations have on an ESS. The highlighted area depicts zones
that meet the location limitations for outside walls in this
guideline

Multifamily & Office Version

The following figure illustrates the effect that the location limitations
have on an ESS. The highlighted area depicts zones that meet the
location limitations for outside walls in this guideline
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General Installation Guide

Photovoltaic and Energy Storage System
Interconnection Requirements

15. The inverter installation meets the requirements of one of the items below:
(NEC 705)

PHOTOVOLTAIC AND ENERGY STORAGE SYSTEM
= INTERCONNECTION REQUIREMENTS

15 Theinverter installation meets the requirements of one of

: Interconnection Options below displays several
the items below: (MEC 708}

AC Interconnection options. (NEC 70512 (B])
. Equipment containing OCPD is marked to
A Supply-side connection complies with the indicate the presence of all sources (705.12(C])
following:(NEC 705.11) d. F disconnects is suitable for backfeed.

&. The sum of the power source continuous current C it breakers must either not be marked
output rating on a servi s not exceed the line” or “load” or be specifically rated for
capacity of the servi tors. (NEC 705.11{a)) backiesd. (T05.12 (D))

b. The power sourn wductors to the e Circuit breakers

A

B. Load-side connection complies with the following:

a. Each source interconnection is made at a dedicated circuit breaker or
fusible disconnecting means. (NEC 705.12 (A))

b. The bus amp meet the 120% busbar rating allowance in a building. Table 2:
AC 15 Interconnection Options below displays several AC Interconnection
options. (NEC 705.12 (B))

c. Equipment containing OCPD is marked to indicate the presence of all
sources (705.12 (C))

d. Fused disconnects is suitable for backfeed. Circuit breakers must either not
be marked “line” or “load” or be specifically rated for backfeed. (705.12 (D))

e. Circuit breakers backfed from power sources that are interactive do not
need a fastener. (705.12 (E))

first OCPD d aller than BAWE copper
and sized at of maximum current ar maximum
current with adjustment and correction factors.
[MEC 705.11(E], 705.28]
c. Power source output circuit conductors are
protected by an OC
d. When power sour

ductors
= the building,
> cessible location

outside the building or where the power source
conductors enter the building. (INEC 705.11(C)

e When power source output circuit conductors make
their connection to the service inside a building,
OCPD are either within 10 feet of conductor length
in dwelling units and 16.5 feet in other than dwelling
units from the point o nection to the service or
located within 71 feet fuctor length from the
point of connection to service. (NEC 705.11(C))

B. Load-side connection complies with the following:

a. Each source interconnection is made at &
dedicated circuit breaker or fusible disconnecting
means. [MEC 70512 (A}

b. The bus amp meet the 120%
rating allowance in a building

busbar
. Table 2: AC

ckfed from power sources
that are interactive donot need a fastener.
(70502 (EN

side Power Control Systems which use controls

to pr ercurrent of equipment are listed to ULT7A]

CRO shall comply with the following:

a. Each source interconnection is made

at a dedicated circuit breaker or fusible
disconnecting means. (MEC 70512 (4]}

». The bus amp meet the 120% busbar
rating allowance in a building. Table Z: AC
Interconnection Options below displays several
AC Interconnection options. (NEC 70512 (B])

. Equipment containing OCPD is marked to
indicate the presence of all sources (NEC 705,12
ch

. Fused disconnects are suitable for backfesd.
Circuit breakers must either not be marked
“line” or Joad” or be specifically rated for
backfeed. (NEC 70512 (D))

e. Circuit breakers backied from power sources
that are interactive do not need a fastener. (NEC
T0512(EN

D. Load-side distribution equipment listed to

combine sources and supply loads.

=

-

[=1

Modmum R Cenductor  Manbreaker
Current Size Size(Copper)  Combinations
in Conduit Busbar Amps/Main Amps.
B4 Amps 80 Amps 4 ANG £007400; 200,150
56 Amps 0 Amps & ANG 2257200; 250225
48 Amps 60 Amps B ANG 300/300; 200175
40 Amps 50 Amps B AWG 125/100; 150/125% .
32 Amps 40 Amps BAWG 225/22%5; 200/200; 150125 LAEE LE 1:
24 Amps 30 Amps 10 AWGE 150/150
16 Amps 20 Amps 12 BWG 100/100; 7060 IUNFTTEI RDEIESIN NECTION
12 Amps 15 Amps 12 AWG BOfBO

SOLAR AND STORAGE PERMITTING AND INSPECTION GUIDELINES 7 8
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General Installation Guide !
Photovoltaic and Energy Storage System r,:*;;gggggg;g;vé%ﬁ;;g;g;gr;gee SYSTEM
Interconnection Requirements e o R e e ol nee

[+ [—qu| ]r'l'l-‘ﬂttl’lalﬂ ][-‘[]l rrn—rk—*ﬂ

A Supply-side connection complies with the
following:(NEC 705.11)

15. The inverter installation meets the requirements of one of the items below: & The sum of the pow

output 'C‘l'.i['EJ on

Itnd ar cific -1| y rated f

Jpe
backieed. (70512 (D))

(NEC 705) b. HH“UU P e. Circuit breakers backfed from power sources
irst Z'Z i that are interactive donot need a fastener.
. . nd sized & 10 (F0s.12(ED
C. Load-side Power Control Systems which use controls to prevent overcurrent Eurent T siment and correctonactor. o
. . . . | C. Load-side Power Control Systems which use controls
of equipment are listed to UL1741 CRD shall comply with the following: = Power source ulput icui ) e o e ol 1= e o UL
d. Wﬂé'u : ‘: u ctors a I—att _t-|rl—= -"-Z:IItiH made
a. Each source interconnection is made at a dedicated circuit breaker or OCFD are located in ; Hisconnecting mess (NEC 705,12 8]
fusible disconnecting means. (NEC 705.12 (A)) e ;?!"L‘E”FL pcing. (NEC 7061 - '2‘.*.},‘:;‘1.?;;‘;[Iiﬁ‘,‘;fu',;ﬂi,;;ra*;' i
L W - . nductars o .

E rlength :.l—qummen containin arke
I]F‘M—lll ur|l and 16, dwelling indicate the presence of all sources

b. The bus amp meet the 120% busbar rating allowance in a building. Table
2 AC |nter00nneCt|0n Optlons beIOW dlSpIayS Several AC InterconneCtlon IchJ”:L&[LU.::Llr';-:?Ilgt—l:rfulc_'ucflcr |:-1:;|r- ft-r;?rlll]:l_‘ﬂ(:’r IIEullﬂ disconnects are suitable for backfeed.
. oint of connection to service. INEC 705 1T(C)) be marke
options. (NEC 705.12 (B)) ‘ | ot ke

[=1

B. Load-side c complies with the following - -
a. Eac interconnection is mad =, Circuit breake ackie IWET SDUMCES
c. Equipment containing OCPD is marked to indicate the presence of all ;1;;3;;;:f;?;:[‘;.,[]b_];;;;*'“"“ﬂ“*E“iﬂ*ﬂ"'***f-"*u hat e eracive o ot needa asener (NG
sources NEC 705.12(C)) " Fating alowance in s buiding. Table 2. AC combine sources ‘i’iij‘nif;’.l?éﬂ?f” e
d. Fused disconnects are suitable for backfeed. Circuit breakers must either Medmum  Requred - Minmum e Besoer/
“|: ”» I ) . urr ize Size(Copper]  Combinations
not be marked “line” or “load” or be specifically rated for backfeed. (NEC curent : Condut | Busbar Ampeibin s
B4 Amps 80 Amps 4 ANG 4007400; 2000150
705 " 1 2 (D)) 56 Amps 70 Amps 4 AWG 2251200; 250/225
] . . . 48 Amps 60 Amps B AWG S00/300; 200175
e. Circuit breakers backfed from power sources that are interactive do not soAmps  SDAmDS  BAWE 125/100; 1501125 TABLE 1:
need fastener. (N EC705.12 (E)) jijmns j::mpi am'.'f E:-{-i.h:mu;?[:l[:l: 150125 AC -
1EhnT:: ?[;. &:Eﬂ E ::&;E '[le[ilj-'li]li.]- T0fe0 I NTE R [: u N N EC TI D N
D. Load-side distribution equipment listed to combine sources and supply loads. 12 Amgs e 12 AW B0r0 OPTIONS

SOLAR AND STORAGE PERMITTING AND INSPECTION GUIDELINES 7 8



General Installation Guide

PV Electrical Code Installation Requirements

16. All work done in a neat and workmanlike manner. (NEC 110.12)

17. Access and working space is provided for PV equipment such as inverters,

disconnecting means, and panelboards (not required for PV modules).
(NEC 110.26)

18. Exposed cables are properly secured, supported, and routed to prevent
physical damage.

19. Grounding/bonding of rack, modules, inverter(s), and other electrical
equipment according to the manufacturer’s instructions. (NEC 110.3(B))

20. PV system markings, labels, and signs according to the NEC. (NEC
690.13(B), 690.53, 690.54, 690.56)

21. Major electrical components including PV modules, DC-to-DC converters,
and inverters, are identified for use in PV systems.

22. Inverters are listed as utility interactive in accordance with UL 1741.

23. PV panel systems and array mounting system are listed and identified with
a fire classification in accordance with UL 2703. (NEC 690.43 (A))

24. PV Modules are listed as UL 1703, UL 61730-1, or UL 61730-2. (NEC
690.4(B)

25. The PV array consists of no more than 2 series strings per inverter input
and no more than 4 source circuit strings in total per inverter.

%

PV SYSTEM ELECTRICAL CODE INSTALLATION

REQUIREMENTS

Allwork done in a neat and workmanlike manner.
lNEC 1012}

Access and working space is provided for PV

equipment such as inverters, disconnecting means, and

panelboards (not required for PV modules). (NEC 110.26)

Exposed cables are properly secured, supported, and
routed to prevent physical damage.

Grounding/bonding of rack, modules, inverteris),
and other electrical equipment according to the
manufacturer’s instructions. (MEC 110.3(B))

PV system markings, labels, and signs according to
the NEC. (NEC B30.13(B), 630.53, 630,54, 630.56)

Majar electrical components including PV modules,
DC-to-DC converters, and inverters, are identified for
use in PV systems.

Inverters are listed as utility interactive in accordance
with UL T741.

Grid Support Litility Inlerachive

Hon lsolaled Photovoltaic Invarter UTILITY
o Vet St = INTERACTIVE
ey o~ INVERTER
e nw  wsommzwvw | LISTING

PV panel systems and array

mounting system are listed uL2703

and identified with a fire LISTED
classification in accordance ©  BROUMDING
with UL 2703. [NEC 690.43 DEVICE

() 1BC 1505.9)

PV Modules are listed as UL 1703, UL 617301, or
UL B1730-2. (NEC 690.4(B)

The PV array consists of no more than 2 series
strings per inverter input and no more than &
source circuits strings in total per inverter.

10\ SOLAR AND STORAGE PERMITTING AND INSPECTION GUIDELINES

26 All exposed PV source circuit wiring is a minimum

10 AWG copper PV wire. [NEC 690.31)

27 The maximum PV DC system voltage for a multifamily

or office building is limited to 00Vdc. Use either

the checklist shown below or methods described

in 630, 7AN) or 630 K413} to ensure the system

is designed and connected so that B00Vdc is not
exceeded onthe average coldest day of the year.
(NEC B30.7)

a. ASHRAE Extreme Annual Mean Minimum Design
Dry Bulb Ternpera ure [one source |s hI t gu i/

2 uck eduls

= ~somand |=
[NEE]uaIue

; Table 530.7(A)

b. Max module Voc {adjusted at minimum
temperature):
Rated Voo  x Table 590,74} value= v

. DC-to-DC converter(s) or microinverter rated
miaximum input voltage - V{must be greater
than Max module Voc in (b))

d. Maximum number of DC-to-0C converters
allowed in series [up to BO0VAC*):

e. Maximum number of DC-to-0C converters
allowed in series (up to BO0VAC*):

f. Inverter(s) rated maximum input voltage: ¥
[must be greater than q. below)

0. Inverter input max V: Max module Voc(b.)

V x max # in series= Y

PV system circuits on buildings meet reguirements
for controlled conductors.

a. Controlled conductors more than one foot
from the array are capable of being shutdown
bt below 30 volts within 30 seconds

b. PV array wiring within the array are either
listed to the PV Hazard Control product safety
standard (UL3741} or limited to not more than
80 volts within 30 seconds of rapid shutdown
initiation. (NEC 630.12)

The PV System disconnecting means is sized for
the maximum short circuit current and voltage
and installed in a readily accessible location. (NEC
690.13(4))



General Installation Guide

PV Electrical Code Installation Requirements

26. All exposed PV source circuit wiring is a minimum 10 AWG copper PV wire.

(NEC 690.31) PV SYSTEM ELECTRICAL CODE INSTALLATION

%

) . ) . o REQUIREMENTS
27. The maximum PV DC system voltage for a multifamily or office building is 26 1 expoced Py S
H H H . . Al work done in a neat and workmanlike manner. EXDOSE: SOUTCE CIrcUIt wiring Is a minimum
limited to 600Vdc. Use either the checklist shown below or methods described ® (NecTo2) 10 AWG copper PV wire. (NEC 630.31)

27 The maximum PV DC system voltage for a multifamily
or office building is limited to 00Vdc. Use either

in 690.7(A)(1) or 690.7(A)(3) to ensure the system is designed and connected B et means, an

so that 600Vdc is not exceeded on the average coldest day of the year. (NEC
690.7)

a. ASHRAE Extreme Annual Mean Minimum Design Dry Bulb Temperature
(one source is https:// energyresearch.ucf.edu/solar-certification/ solar-

panelboards (not required for PV modules). (NEC 110.26)

Exposed cables are properly secured, supported, and
routed to prevent physical damage.

Grounding/bonding of rack, modules, inverteris),
and other electrical equipment according to the
manufacturer’s instructions. (MEC 110.3(B))

the checklist shown below or methods described
in 630, 7AN) or 630 K413} to ensure the system
is designed and connected so that B00Vdc is not
exceeded onthe average coldest day of the year.
(NEC B30.7)
a. ASHRAE Extreme Annual Mean Minimum Design
Dry Bulb Ternpera ure [one source |s hI t gu i/

2 uck eduls

- ~somand |=

; Table 530.7(A)

20 PV system markings, labels, and signs according to [NEE]uaIue
. the NEC. (NEC B30.13(B), 630.53, 630,54, 630.56) b. Max module Voc {adjusted at minimum
reference-map/) =; Table 690.7(A) (NEC) value temperaturel:
21 Major electrical components including PV modules, Rated Voo  x Table 590,74} value= v

b. Max module Voc (adjusted at minimum temperature): Rated Voc _ V x

Table 690.7(A) value= __ V
c. DC-to-DC converter(s) or microinverter rated maximum input voltage:  V

DC-to-DC converters, and inverters, are identified for
use in PV systems.

Inverters are listed as utility interactive in accordance
with UL T741.

Grid Support Litility Inlerachive

. DC-to-DC converter(s) or microinverter rated
miaximum input voltage -
than Max module Voc in (b))

d. Maximum number of DC-to-0C converters
allowed in series [up to BO0VAC*):

e. Maximum number of DC-to-0C converters
allowed in series (up to BO0VAC*):

V{must be greater

) Non Isolaied Pholovaltaic Inverter uTILITY f. Inverter(s) rated maximum input voltage: ¥
(must be greater than Max module Voc in (b.)) o o INTERACTVE  (mustbegrester thang below)
iy S INVERTER g. Inverter input max V: Max module Voc(b.)
PNTWE IR IR EEas @ el - -
S 3 o - e LISTING W max # in series= W

d. Maximum number of DC-to-DC converters allowed in series (up to
600vdc*):

e. Maximum number of DC-to-DC converters allowed in series (up to
600vdc*):

f. Inverter(s) rated maximum input voltage:
below)

____V (must be greater than g.

g. Inverter input max V: Max module Voc (b.) _ V xmax # in series=_ V

PV panel systems and array

mounting system are listed uL2703

and identified with a fire LISTED
classification in accordance ©  BROUMDING
with UL 2703. [NEC 690.43 DEVICE

() 1BC 1505.9)

PV Modules are listed as UL 1703, UL 617301, or
UL B1730-2. (NEC 690.4(B)

The PV array consists of no more than 2 series
strings per inverter input and no more than &
source circuits strings in total per inverter.

10\ SOLAR AND STORAGE PERMITTING AND INSPECTION GUIDELINES

PV system circuits on buildings meet reguirements
for controlled conductors.

a. Controlled conductors more than one foot
from the array are capable of being shutdown
bt below 30 volts within 30 seconds

b. PV array wiring within the array are either
listed to the PV Hazard Control product safety
standard (UL3741} or limited to not more than
80 volts within 30 seconds of rapid shutdown
initiation. (NEC 630.12)

The PV System disconnecting means is sized for
the maximum short circuit current and voltage
and installed in a readily accessible location. (NEC
690.13(4))



General Installation Guide

PV Electrical Code Installation Requirements

28. PV system circuits on buildings meet requirements for controlled conductors.

a. Controlled conductors more than one foot from the array are capable of
being shutdown to below 30 volts within 30 seconds

b. PV array wiring within the array are either listed to the PV Hazard Control
product safety standard (UL3741) or limited to not more than 80 volts 7
within 30 seconds of rapid shutdown initiation. (NEC 690.12)

29. The PV System disconnecting means is sized for the maximum short circuit 18
current and voltage and installed in a readily accessible location. (NEC
690.13(A)) 20

21
22
23

24

PV SYSTEM ELECTRICAL CODE INSTALLATION

REQUIREMENTS

Allwork done in a neat and workmanlike manner. 28
(NEC TI02)

Access and working space is provided for PV a7

equipment such as inverters, disconnecting means, and
panelboards (not required for PV modules). (NEC 110.26)

Exposed cables are properly secured, supported, and
routed to prevent physical damage.

Grounding/bonding of rack, modules, inverter(s),
and other electrical equipment according to the
manufacturer’s instructions. (MEC 110.3(B))

PV system markings, labels, and signs according to
the NEC. (NEC B90.13(B), 530.53, 530,54, 590.56)

Majar electrical components including PV modules,
DC-to-DC converters, and inverters, are identified for
use in PV systems.

Inverters are listed as utility interactive in accordance
with UL T741.

Grid Support Utikity Inlerachive

Non Isolaled Pholovoltaic Invertar UTILITY
o vemn St = INTERACTIVE
ey  _ INVERTER
e nw  wsommzwvw | LISTING

=]
PV panel systems and array
mounting system are listed uL2703
and identified with a fire . LISTED
classification in accordance GROUNDING
with UL 2703. [NEC 690.43 DEVICE
(&), 1BC 1505.9)

PV Modules are listed as UL 1703, UL 617301, or
UL B1730-2. (NEC 690.4(B)

The PV array consists of no more than 2 series 239
strings per inverter input and no more than &
source circuits strings in total per inverter.

10\ SOLAR AND STORAGE PERMITTING AND INSPECTION GUIDELINES

Al exposed PV source circuit wiring is a minimum
10 AWG copper PV wire. (NEC 690.31)

The maximum PV DC system voltage for a multifamily
or office building is limited to 00Vdc. Use either
the checklist shown below or methods described
in 630, 7AN) or 630 K413} to ensure the system
is designed and connected so that B00Vdc is not
exceeded onthe average coldest day of the year.
(NEC 630.7)
a. ASHRAE Extreme Annual Mean Minimum Design
Dry Bulb Temperature one source is https-//
. . oF edu/ e

- o )= ; Table 630.7(4)

[MEC] value
. Max module Voc {adjusted at minimum
temperaturel:
Rated Voo  x Table 590,74} value= v
DC-to-DC converterls) or microinverter rated
miaximum input voltage - V{must be greater
than Max module Voc in (b))
. Maximum number of DC-to-DC converters
allowed in series [up to BO0VAC*):
Maximum number of DC-to-0C converters
allowed in series (up to BO0VAC*):
. Inverter(s) rated maximum input voltage: v

[must be greater than q. below)
0. Inverter input max V: Max module Voc(b.)

V x max # in series= Y

o

o

=8

i

-

PV system circuits on buildings meet reguirements
for controlled conductors.

a. Controlled conductors more than one foot
from the array are capable of being shutdown
bt below 30 volts within 30 seconds

b. PV array wiring within the array are either
listed to the PV Hazard Control product safety
standard (UL3741} or limited to not more than
80 volts within 30 seconds of rapid shutdown
initiation. (NEC 630.12)

The PV System disconnecting means is sized for
the maximum short circuit current and voltage
and installed in a readily accessible location. (NEC
690.13(A)



General Installation Guide

Structural PV Array Mounting & Installation
Location Requirements

30. PV arrays are located to meet the IRC fire setback and access pathway
requirements. At least two pathways not less than 3 feet wide are provided
on separate roof planes from lowest roof edge to ridge. At least one
pathway is on the street or driveway side of the roof. PV arrays occupying
less than 1/3 of the roof area are set back 1.5 feet on both sides of the
horizontal ridge. PV arrays occupying more than 1/3 of the roof area have a
3 foot setback on both sides of a horizontal ridge. (IRC 324.6)

Single Family Version

D

30

31

33

34

STRUCTURAL PV ARRAY MOUNTING

AND INSTALLATION LOCATION

REQUIREMENTS

PV arrays are located to meet the

IRC fire setback and a 55 pathway
requirements. At least two pathways not
less than 3 feet wide are provided on

separate roof planes from lowest roof
edge to ridge. At least one pathway is
on the stre driveway side of the
roof. PV arrays occupying less than
173 of the roof area are set back 1.5
feet on both sides of the horizontal
ridge. PV arrays occupying mare

than 13 of the roof area have a 3

foot setback on both sides of a
horizontal ridge. (IRC 324.8)

SITE PLAN WITH FIRE SETBACK T

AND ACCESS PATHWAY

REQUIREMENTS DETAILED

The weight of the PV system is & |bs/sguare foot
ar less.

The attachment points of the mounting system
are either staggered or installed in a low snow
lnad (10 psf or less)and low wind load (120 mph or
less) location.

Roof penetrations flashed/sealed according
to the approved plan and manufacturers’
instructions. (NEC 110.3(B))

The maximum spacing in inches between
adjacent attachment points of the mounting
system is either 2 feet or less or no larger than
6 feet in & low snow load (10 psf or less)and low
wind load (120 mph or less) location.

The array is on & single roof face. If no check,
how many roof surfaces at different slopes and/
or orientations will be used for installation?

The PV array is flush mounted (parallel to roof] or
the maximum distance off the roof is no greater
than 10°.

ROOF ACCESS

37

The solar module and mounting system rated by the
manufacturer to withstand the upward force of the
local wind speed and evenly distribute load into the
supporting structure at the proposed maximum
spacing, and confirmed in UL 1703 or 61730, and 2703
listings.

The individual roof structure appears to be
structurally sound, without signs of alterations or
significant structural deterioration or sagging. There
are no visually apparent disallowed rafter holes,
notches or truss modifications, no visually apparent
structural decay or unrepaired fire damage. Roof
sag, measured in inches is not more than the rafter
or ridge beam lengthin feet divided by 20.

What is the roof covering material? Click or tap here
to enter text. Standing seam metal roofs are limited
o a design snow load of no greater than 15 psf.

What is the slope of the roof. If multiple roof faces
are used that have different slopes, each slope
should be recorded hera?

SOLAR AND STORAGE PERMITTING AND INSPECTION GLIDELINES £ 11



General Installation Guide

Structural PV Array Mounting & Installation
Location Requirements
31. The weight of the PV system is 4 Ibs/square foot or less.

32. The attachment points of the mounting system are either staggered or
installed in a low snow load (10 psf or less) and low wind load (120 mph or
less) location.

33. Roof penetrations flashed/sealed according to the approved plan and
manufacturers’ instructions. (NEC 110.3(B))

34. The maximum spacing in inches between adjacent attachment points of the
mounting system is either 2 feet or less or no larger than 6 feet in a low
snhow load (10 psf or less) and low wind load (120 mph or less) location.

35. The array is on a single roof face. If no check, how many roof surfaces at
different slopes and/ or orientations will be used for installation? The PV
array is flush mounted (parallel to roof) or the maximum distance off the
roof is no greater than 10”.

Single Family Version

31

33

34

STRUCTURAL PV ARRAY MOUNTING
AND INSTALLATION LOCATION
REQUIREMENTS

pathways not

requirements. & 0
provided on

less than 3 feet wi

separate roof plar m lowest roof
on the street c

roof. PV a
173 of the ro e set bac
feet on bott of the horizontal
ridge. PV ar >CUpying more
than 13 of the e ad
foot setback on both sides of a
hoerizontal ridge. (IRC 324.6)

gle
et back 1.5

;o

SITE PLAN WITH FIRE SETBACK T
AND ACCESS PATHWAY

REQUIREMENTS DETAILED

The weight of the PV system is & |bs/sguare foot
ar less.

The attachment points of the mounting system
are either staggered or installed in a low snow
lnad (10 psf or less)and low wind load (120 mph or
less) location.

Roof penetrations flashed/sealed according
to the approved plan and manufacturers’
instructions. (NEC 110.3(B))

The maximum spacing in inches between
adjacent attachment points of the mounting
system is either 2 feet or less or no larger than
6 feet in & low snow load (10 psf or less)and low
wind load (120 mph or less) location.

The array is on & single roof face. If no check,
how many roof surfaces at different slopes and/
or orientations will be used for installation?

The PV array is flush mounted (parallel to roof] or
the maximum distance off the roof is no greater
than 10°.

ROOF ACCESS

37

38

The solar module and mounting system rated by the
manufacturer to withstand the upward force of the
local wind speed and evenly distribute load into the
supporting structure at the proposed maximum
spacing, and confirmed in UL 1703 or 61730, and 2703
listings.

The individual roof structure appears to be
structurally sound, without signs of alterations or
significant structural deterioration or sagging. There
are no visually apparent disallowed rafter holes,
notches or truss modifications, no visually apparent
structural decay or unrepaired fire damage. Roof
sag, measured in inches is not more than the rafter
or ridge beam lengthin feet divided by 20.

What is the roof covering material? Click or tap here
to enter text. Standing seam metal roofs are limited
o a design snow load of no greater than 15 psf.

What is the slope of the roof. If multiple roof faces
are used that have different slopes, each slope
should be recorded hera?

SOLAR AND STORAGE PERMITTING AND INSPECTION GUIDELINES §

n



General Installation Guide

Structural PV Array Mounting & Installation
Location Requirements

36. The solar module and mounting system rated by the manufacturer to
withstand the upward force of the local wind speed and evenly distribute
load into the supporting structure at the proposed maximum spacing, and
confirmed in UL 1703 or 61730, and 2703 listings.

37. The individual roof structure appears to be structurally sound, without signs
of alterations or significant structural deterioration or sagging. There are no
visually apparent disallowed rafter holes, notches or truss modifications, no
visually apparent structural decay or unrepaired fire damage. Roof sag,
measured in inches is not more than the rafter or ridge beam length in feet
divided by 20.

38. What is the roof covering material? Click or tap here to enter text. Standing
seam metal roofs are limited to a design snow load of no greater than 15
psf.

39. What is the slope of the roof. If multiple roof faces are used that have
different slopes, each slope should be recorded here?

Single Family Version

30

31

33

34

STRUCTURAL PV ARRAY MOUNTING

AND INSTALLATION LOCATION

REQUIREMENTS

PV arrays are located to meet the

requiremer ]
less than 3 feet w

separate roof plar
edge to ridge. Atl
onthe s
roof. PV arr
W3 of ther
feet on bot

g les :
e set back 1.5
the horizontal

foot setback on both sides of a
hoerizontal ridge. (IRC 324.6)

;o

SITE PLAN WITH FIRE SETBACK T
AND ACCESS PATHWAY

REQUIREMENTS DETAILED

The weight of the PV system is & |bs/sguare foot
ar less.

The attachment points of the mounting system
are either staggered or installed in a low snow
lnad (10 psf or less)and low wind load (120 mph or
less) location.

Roof penetrations flashed/sealed according
to the approved plan and manufacturers’
instructions. (NEC 110.3(B))

The maximum spacing in inches between
adjacent attachment points of the mounting
system is either 2 feet or less or no larger than
6 feet in & low snow load (10 psf or less)and low
wind load (120 mph or less) location.

The array is on & single roof face. If no check,
how many roof surfaces at different slopes and/
or orientations will be used for installation?

The PV array is flush mounted (parallel to roof] or
the maximum distance off the roof is no greater
than 10°.

ROOF ACCESS

37

38

SOLAR AND STORAGE PERMITTING AND INSPECTION GUIDELINES §

The solar module and mounting system rated by the

manufacturer to withstand the upward force of the
local wind speed and evenly distribute load into the
supporting structure at the proposed maximum

spacing, and confirmed in UL 1703 or 61730, and 2703

listings.

The individual roof structure appears to be
structurally sound, without signs of alterations or

significant structural deterioration or sagging. There

are no visually apparent disallowed rafter holes,

notches or truss modifications, no visually apparent

structural decay or unrepaired fire damage. Roof
sag, measured in inches is not more than the rafter
or ridge beam lengthin feet divided by 20.

What is the roof covering material? Click or tap here
to enter text. Standing seam metal roofs are limited

o a design snow load of no greater than 15 psf.

What is the slope of the roof. If multiple roof faces
are used that have different slopes, each slope
should be recorded hera?

n



AND INSTALLATION LOCATION

STRUCTURAL PVARRAY MOUNTING
g‘ REQUIREMENTS

General Installation Guide

Structural PV Array Mounting & Installation S

FIRE SETBACK ANDO
ACCESS PATHWAY

Location Requirements o

32. PV arrays are located to meet the fire setback and access pathway
requirements: (IFC 1205.3.1 IFC 1205.3.2)

= = = RMF
a. There is a 4-foot wide clear perimeter around the edges of the roof for ACCESS
building sides less than 250 feet. For building sides equal to or larger than
250 feet, 6-foot wide clear perimeter pathways are required.
b. Interior pathways are provided at intervals not greater than 150 feet
. 32 PVarrays are ocated to meet the fire setback and 34 The roof structure is designed to accommodate PV
throughout the Iength and W|dth Of the FOOf BCCess pathway requirements: (IFC 1205.3.11FC panels or modules and ballast dead load, including
1205.3.2] _ . ) concentrated loads from support frames, roof live
. . . ) . . a nl'—::reedlse?s'c_rmrtq]e:‘::2?r:clfgfjﬁjlr;m:fi:[g?nc Iads, snow drift loads created by PV panels and
c. A pathway at least 4 feet wide is provided in a straight line to roof than 250 feet. For building sides equal to ey b cable, ol other applicable lancls
. . . larger than 250 feet, 6-foot wide cl '
Standplpes or Ventl|atIOn hatCheS ;Lr?'["';:;r ;;h“'ﬁgzr;”;‘?‘”‘;h-_e - 35 FRoof penetrations flashed/sealed according to
b Interior pathways are provided at intervals not manufacturers' instructions. (MEC 110.3(B))
. . . t}reatﬁr_than 150 feet throughout the length )
d. A pathway at least 4 feet wide is provided around roof access hatches, o h oy ot e foet wide is provided n 8
straight line to roof standpipes or ventilation

with at least one pathway to a parapet or roof edge. hatches.

d. A pathway at least &4 feet wide is provided
around roof access hatches, with at least one

33. Roof structures are designed to resist the applicable uniform concentrated patiway toa parapet o roof edge.
roof live loads with PV panel dead loads and with PV panels present. Roof e b o Joads

live loads do not need to be applied if the space between the panels and bresent. Roof ive loads do ot need o be appledi
the roof surface is 2 feet or less. (IBC 1607.14.4.1) e feet ot ess. UBC 1G0T e T oo surfece

Multifamily & Office Version



AND INSTALLATION LOCATION

STRUCTURAL PVARRAY MOUNTING
§‘ REQUIREMENTS

General Installation Guide

Structural PV Array Mounting & Installation
Location Requirements

34. The roof structure is designed to accommodate PV panels or modules and
ballast dead load, including concentrated loads from support frames, roof
live loads, snow drift loads created by PV panels and modules if applicable,
and other applicable loads. (IBC 1607.14.4.2)

35. Roof penetrations flashed/sealed according to manufacturers’ instructions.
(NEC 110.3(B))

Multifamily & Office Version

SITE PLAN WITH
FIRE SETBACK ANDO

ACCESS PATHWAY
REQUIREMENTS
DETAILED

ROOF
ACCESS

32 PV arrays are located to meet the fire setback and
access pathway requirements: (IFC1206.3.11FC
1205.3.2]

a. There is a 4-foot wide clear perimeter around
the edges of the roof for building sides less
than 250 feet. For building sides equal to
or larger than 250 feet, 6-foot wide clear
perimeter pathways are required.

b. Interior pathways are provided at intervals not
greater than 150 feet throughout the length
and width of the roof.

c. & pathway at least 4 feet wide is providedina
straight line to roof standpipes or ventilation
hatches.

d. A pathway at least &4 feet wide is provided
around roof access hatches, with at least one
pathway to a parapet or roof edge.

33 Roof structures are designed to resist the
applicable uniform concentrated roof live loads
with PV panel dead loads and with PV panels
present. Roof live loads do not need to be applied if
the space between the panels and the roof surface
is 2 feet or less. [IBC 1607.14.4.1)

34 The roof structure is designed to accommodate PV
panels or modules and ballast dead load, including
concentrated loads from support frames, roof live
loads, snow drift loads created by PV panels and
maodules if applicable, and other applicable loads.
(IBC 1607.14.4.2)

35 Roof penetrations flashed/sealed according to
manufacturers' instructions. (MEC 110.3(B))
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ENERGY STORAGE SYSTEM REQUIREMENTS

12

PV SYSTEM ELECTRICAL CODE
INSTALLATION REQUIREMENTS

Major electrical components including PY
modules, DC-to-0C converters, and inverters,

18 The maximum PV DC system voltage fora
multifamily or office building is limited to B00Vde.

1 ESSizlisted to UL9540 or UL9%40a by a Mationally 2 ESSislisted to ULI9TS. are identified for use in PV systems. Use either the checklist shown the general
Recognized Testing Laboratory (NRTL)L . installation guide or methods described in
3 Inverters are certified to ULT741. 630.71a11) or 630.1A)3) to ensure the systemis

ENERGY STORAGE SYSTEM INSTALLATION

13

Inverters are listed as utility interactive in
accordance with UL 1741 designed and connected so that 600Vdc is not

exceeded on the average coldest day of the year.

14 PV Modules are listed as UL 1703, UL B1730-1, or
REQU'REMENTS UL B1730-2. 19 PV system circuits on buildings meet
. R . R requirements for controlled conductors.
4 The individual E55 units are no larger than B Energy Storage Systems that are UL3540a 15 PV panel systems and array mounting system are a. Controlled conductors more than one foot

20KWh.

g5 ESSunits that are UL3%40 certified are
separated by 3 feet.

certified are grouped and separated
according to manufacturer instructions.

@' ENERGY STORAGE SYSTEM SIZE AND
= LOCATION REQUIREMENTS

7 Each ESSunit meets ane of the size and location
limitations shown below: (IRC R328.4, IRC R328.5)
a. B0 kWh in attached garages separated from

the dwelling unit living space with Y% gypsum
board between garages and residence or attics
and 5/8" Type X gypsum between garage and
habitable room above garage. If sheetrock
rating of homes built under a code older than
the 2009 IRC cannot be verified, sheetrockis
installed to meet this requirement.

b. 80 KWh on exterior walls a minimum 3 feet (914
mm]} from doors and windows directly entering
the dwelling unit. There is no restriction on how
close an ESS unit can be to windows or doors
entering a garage because the garage is not
considered part of the dwelling unit.

c. 40 KWh within utility closets, basements,
and storage or utility spaces with finished
or noncombustible walls and ceilings. Walls
and ceilings of unfinished wood-framed

e. 80 kWh outdoors on the ground a minimum 3 fest
from doors and windows directly entering the
dwelling unit. There is no restriction on how close
an ESS unit can be towindows or doors entering
agarage because the garage
is not considered part of the dwelling unit.

B ESS isprotected from vehicular impact by
one of the following:

a. Installed in a location not subject to vehicular
impact such as on a side wall or 4 above
floor level, or
b. Protected by quard posts located 6 inches
or maore away from the ESS.
. Protected by wheel barriers anchored in place
Incated 4.5 feet or more away from the ESS.
d. Protected by other barriers where approved

g 3Smaoke alarms are installed in dwelling units and
basements in which ESS is installed.

16

17

21

listed and identified with a fire classification in
accordance with UL 2703,

from the array are capable of being shutdown
to below 30 volts within 30 seconds

. PV array wiring within the array is either
listed to the PV Hazard Control product safety
standard (UL3741) or limited to not more than
80 volts within 30 seconds of rapid shutdown
initiation.

=4

The PV array consists of no more than 2 series
strings per inverter input and no more than &
source circuits strings in total per inverter.

All exposed PV source circuit wiring is a
minimum 10 AWG copper PV wire. 20 The PV System disconnecting means is sized for
the maximum short circuit current and voltage

and installed in a readily accessible location.

y STRUCTURAL PV ARRAY MOUNTINGAND
3 INSTALLATION LOCATION REQUIREMENTS

PV arrays are located to meet the IRC fire setback 26 The FV array is flush mounted (parallel to roofjor
and access pathway requirements. At least two the maximum distance off the roof is no greater
pathways not less than 3 feet wide are provided than 10"

on separate roof planes from lowest roof edge
toridge. At least one pathway is on the street or
driveway side of the roof. PV armays occupying
less than 143 of the roof area are set back 1L.h feet
on both sides of the horizontal ridge. PV arrays
occupying more than 173 of the roof area havea 3
foot sethack on both sides of a horizontal ridge.

27 The solar module and mounting system rated by
the manufacturer to withstand the upward force
of the local wind speed and evenly distribute
load into the supporting structure at the
proposed maximum spacing, and confirmed in
UL 1703 or B1730, and 2703 listings.

22 Theweight of the PV systemis & Ibs/square foot 28 The individual roof structure appears to be

or less. structurally sound, without signs of alterations
or significant structural deterioration or
sagqging. There are no visually apparent
dizallowed rafter holes, notches or truss
modifications, no visually apparent structural

construction shall be provided with minimum
/8" Type X gypsum.

d. 80 kWh in detached garages and detached
ACCEssory structures.

10 For ESS installed in unconditioned indoor spaces
such as dwelling units and attached garages that
can exceed the temperature limits of smoke alarms

(32°F-100°F), heat alarms are installed. 23 Theattachment points of the mounting system

are either staggered or installed in a low snow load
(10 psf or less)and low wind load (120 mph or less)

PHOTOVOLTAIC AND ENERGY STORAGE SYSTEM location. decay or unrepaired fire damage. Roof sag,
|NTERC°NNECT|°N RE UlREHENTS measured ininches is not mare than the rafter or
Q 24 Themaximum spacing in inches between adjacent ridge beam length in feet divided by 20.
- PRI - attachment paints of the mounting system is
11 The inverter installation meets the requirements c. Load-side Power Control Systems which use either ?fee:E:ur less or no |ElgEI".|1§I'ISE feet ina low 289 What is the roof covering material?

of one of the items below:

a. Supply-side connection complies with power
source continuous output rating, conductor
size, over current protection, connection, and
ground fault requirements in NEC 70511
Load-side connection complies with 705.12
and can meet the 120% busbar rating
allowance in & residence.

controls to prevent overcurrent of equipment
are listed to ULT741 CRD and comply with
mienitoring, setting, overcurrent protection,
single power source ratings, and access a5 Thearray is on asingle roof face. If no check, how
requiremants in NEC 70513,

. Load-side distribution equipment listed to
combing sources and supply loads.

snow load (10 psf or less)and low wind load (120
mph or less) location.

Standing seam metal roofs are limited to a
design snow load of no greater than 15 psi.

What is the slope of the roof? If multiple roof
many roof surfaces at different slopes and/or 30 facesare used that have different slopes,
orientations will be used for installation each slope should be recorded here

=
[=1
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INSPECTION

CHECKLIST

HELPFUL TIP

Mumbers that correspond to the
requirement in the permitting
checklist are provided next to
the same requirement in the
field inspection checklist.

ENERGY STORAGE SYSTEM REQUIREMENTS

Make sure &ll ESS disconnects and circuit breakers are in the open position and verify

the following:

Allwork done in a neat and workmanlike manner
(WEC TI0.12)

Equipment installed, listed, and labeled
according to the approved plan and
manufacturers’ instructions(e.g., ESS units,
battery units, inverters, disconnects). (1- 3]

ESS eqguipment model numbers, guantity,
and location according to the approved plan.
|see PV=ESS general installation quideline for
additional information)
a.ES8 units no greater than 20 kWh each. (&),
b. ES3 units have either 3 foot spacing
between units or ESS unit is UL9%40a listed
and manufacturer spacing reguirements are
followed. A 3 foot space between unit and
doors or windows entering the dwelling unit
are required. {5, B
c.ESS maximums are followed (40 kWh inside
dwelling or 80 KWh in garage and elzewhere)
17l

Access and working space for ESS equipment
suchas ESS units, battery units, inverters,
disconnecting means, and panelboards is
adequate. Working space is at least 30 inches
inwidth, 6.5 feet in height and 4 feet in depth or
the width, height and depth of the eguipment,
whichever is greater.

SOLAR AND STORAGE PERMITTING AND INSPECTION GUIDELINES

10

11

12

13

14

Grounding/bonding of ESS units
inverters, conduit and other ele
according to the NEC and manufa
instructions.

attery units,
cal equipment
STUrer's

Conduit and other wiring methods installation
according to the MEC and the approved plan. (11}

Conductors, cables, and conduit types, sizes, and
markings according to the approved plan. (17)

Overcurrent devices are the type and size
according to the approved plan. (11)

Disconnects according to the approved plan and
properly located as required by the NEC. (11)

For grid-connected systems, documentation
is provided to show that ESS meets utility

- T
interconnection requirements.

PV systemn electrical interconnection point
[supply-side or load-side connection, load-side
power control systems, and load-side distribution
equipment) complies with approved plan. (11)

For garage-installed ESS mounted on end wall
of garage, vehicle protection is installed where
required. (&)

For ESS installed in conditioned spaces, any
required smoke alarms are installed. (3)

For ESS installed in unconditioned indoor spaces
that can exceed the temperature limits of smoke
alarm=(32°F-100°F ), heat alarms are installed. (10]

L

PHOTOVOLTAIC ELECTRICAL AND STRUCTURAL

REQUIREMENTS

Make sure all PV disconnects and circult breakers are inthe open position and verify

the following:

1 Alwork done in a neat and workmanlike
manner.

2 PV module model number, quantity, and
location according to the approved plan.

3 Array mounting system and structural
connections according to the approved 5:\Ian
and manufacturers instructicns. (22-30,

4 Roof penetrations flashed/sealed according
to the approved plan and manufacturers'
instructions.

5 Exposedcables are properly secured,
supported, and routed to prevent physical
damage.

B Conduit installation according to NEC B30.31
and the approved plan_ (17

7 Firefighter access according to IRC R324 and
the approved plan. {21)

B Roof-mounted PV mounting system and
modules have sufficient fire classification (15)

9 Grounding/bonding of rack, modules,
inverter{s), and other electrical equipment
according to the manufacturer's instructions.

10 Equipment installed, listed, and labeled
according to the approved plan and

manufacturers instructions {e.g., PV modules,

inverters, de-to-dc converters, rapid
shutdown eguipment ) (12-14)

11

12

13

14

15

16

17

18

18

SOLAR AND STORAGE PERMITTING AND INSPECTION GUIDELINES /

For grid-connected systems, inverter is
marked “interactive,” or documentation is
provided to show that inverter meets utility
interconnection reguirements. (13}

Conductors, cables, and conduit types, sizes,

and markings according to the approved plan

(18, 17, 19)

Owercurrent devices are the type and size
according to the approved plan.

Disconnects according to the approved plan
and properly located as required by the NEC.
(20)

PV system electrical interconnection point
[supply-side or load-side connection, load-
side power control systems, and load-side
distribution eguipment] complies with
approved plan. (11)

PV system markings, labels, and signs
according to the approved plan.

PV system equipment grounding conductors
installed according to the approved plan.

Access and working space is provided for PV
eguipment such as inverters, disconnecting
means, and panelboards (not required for PY
modules).

The rapid shutdown system is installed and
operational according to the approved plan
and manufacturers’ instructions. (19)

13
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Links to Referenced Codes

SUPPORTING RESOURCES

International Code Council 2021 International Fire Code”, Oct. 2020,
https://codes.iccsafe.org/content/IFCZ2021P1

International Code Council 2021 International Building Code®, Oct. 2020,
https://codes.iccsafe.org/content/IBC2021P1.

National Fire Protection Association. "NFPA 70%." NFPA 70%: National
Electrical Code®, Delmar Cengage Learning, 18 Sept. 2019, https://www.
nfpa.org/codes-and-standards/all-codes-and-standards/list-of-codes-
and-standards/detail?code=/0&access=open.

"National Simplified Residential PV and Energy Storage Permit Guide-
lines.” Solsmart, https://solsmart.org/resources/national-simplified-res-
idential-pv-and-energy-storage-permit-guidelines/.
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Appendix A — Sample Permit

FOR OFFICE USE ONLY

SOLAR

AND/OR ESS PERMIT I

APPLICATION

Date Issued:

SECTION 1 - GENERAL INFD

FROJECT ADDR

PROPERTY DWNER'S NAME PHONE NUMBER EMAIL

PROPERTY OWNER'S MAILING ADDRESS [IF DIFFERENT FROM PROJECT ADDRESS)

SECTION 2 - PROJECT DETAILS

BUILDING TYPE/EXISTING USE

[ siNGLE FamMILY [ oupLEX O mMuLTI-FAMILY
O coMMERCIALY [0 NEW CONSTRUCTION [ oTHER:
INDUSTRIAL
NEW OR EXISTING PV SYSTEM TYPE INVERTER
PV SYSTEM CONFIGURATION

[ NEW SYSTEM [ rooF MOUNT [ STRING INVERTER

[] ADDITIONAL SYSTEM [] GROUND MOUNT

CONVERTERS

|:| SYSTEM REPLACEMENT |:| BUILDING INTEGRATED/
OTHER DHI"‘IN\'FHHHE‘
AC MODULES
TOTAL PV I TOTAL $Q. FT. . PROJECT
SYSTEMSIZE __ ¥w0OcC OF PV SYSTEM SOFT yALUATION _S
INCLUDES ENERGY [ .o [ TOTAL SYSTEM - POWER
STORAGE SYSTEM s CAPACITYRATING __ kwh RATING

PROJECT DESCRIPTION

[] STRING INVERTER W/ DC

SOLAR AND STORAGE FERMITTING AND INSPECTION GUIDELINES [

7

18

SECTION 3 - CONTRACTOR INFORMATION

CONTRACTOR BUSINESS NAME CONTRACTOR LICENSE NUMBER

CONTRACTOR CONTACT NAME PHONE NUMBER EMAIL

SECTION 4 - PERMIT FEE

[Include fee schedulefoptions and/or instructions for calculating fee, directions on
hiow znd when to submit the permit fee. ]

SECTION S - IMPODRTANT NOTICE

A permit must be obtained for all installations or alterations of electrical equipment BEFORE WORK STARTS.
Permitting Checklist for additional docur quired. Failure to provide all required

. L including (1) Site Plan, (2) Electrical Diagram, and (3) Specification Sheets and Instaliation
Manuals will delay permit approval. All permits expire six[B) months after date of issuance. Failure to start the
work authorized by a permit within this six-month period renders the permit invalid and a new permit must be
obtained. Once work begins, noticeable progre; ust continue until completion. Allwork must be complete
within eighteen{18)months of a permit issue date.

Please Submit the following additional documents with the EVSE Permit Application

-SitePlan - Structural Load Calculation
- Electrical Diagram - Additional Document - edit or delete as
necessary
Submit Permit Application

[Describe the submission process, how should the permits be submitted? In-person, on-iing, e-mail, fax, etc.]

SECTION 6 - APPLICANT SIGNATURE

=rtify that | have proper authorit
tract from the Froperty C
listed, a1dthat all the information con

o apply for this permit, that the Contractor has
Ted work, that all contr
wed on this application is true and accur

e
& tothe best of my knowledge.

NAME TITLE
—

SIGNATURE DATE

1 SOLAR AND STORAGE PERMITTING AND INSPECTION GUIDELINES
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Appendix B - Standard Line Diagrams for ESS & PV
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- ONE LINE PV ONLY WITH DC CONVERTERS

for Small Scale PV System

Site Name' oo and Jane Home owner
S Acdress 2400 Momvoe 851 Paul, MM
System AC Size: 7 5RN

= Tomsn [ 3

20\ SOLAR AND STORAGE PERMITTING AND INSPECTION GUIDELINES
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[ 55 WATT SSIGLE FASE (EE wOTES S-EET FOR DETALS) |

| SOLAR AND
GY STORAGE STANDARD
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ECTRICAL LINE DIAGRAMS

£ 2. ONE LINE PV ONLY WITH MICROINVERTERS
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Contact Us

email: diana@newbuildings.org
phone: 404-290-5442

email: jspillman@earthadvantage.org
phone: 503-968-7160 x44
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