Streamlining the Solar
- Permitting Process

Jeff Spies: President - Planet Plan Sets
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A EASY SOLAR PERMITTING



Instructor Bio
Jeff Spies - Planet Plan Sets

Planet Plan Sets: President

- Permitting plan sets for residential solar

« NABCEP: Secretary

- Executive Board Member, Conference Education Chair
e CALSSA (aka CALSEIA): Board Member

~ Chair of Codes/Standards Committee
e UL 2703 - Standard Technical Panel Member

- 6 years as Bonding/Grounding Task Group Leader

e “Solar Roots the Pio_neers of PV” - Executive
Producer

- The TRUE story of the birth of an industry. Hear from
the industry pioneers who brought PV down from
space into homes around the world.

Planet Plan Sets

EEEEEEEEEEEEEEEEEEE

NFLUENCT
S THE SU

b o8

Planet Plan Sets

EASY SOLAR PERMITTING

GALIFORNIA SOLAR
STORAGE ASSOCIATION




Planet Plan Sets
K‘ SSSSS OLAR PERMITTING

Codes and Standards

Solar codes and
standards are
~.complicated by the
need for multiple
trades and skillsets

- Electrical

- Roofing . ©
- Plumbing
- Carpentry.

- IT
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Growing Complexity in
Codes & Standards

* Alphabet soup of codes,
.standards, and industry best
practices

e Codes and standards growing
more complex

e Confusion is the new solar
standard
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Permitting and Inspection

* Federal government grants states
the rights to administer safety
.codes

e State governments empower
jurisdictions to interpret building,
electrical, fire, and plumbing code

FL"O‘

* AHJ allowed to impose more
restrictive requirements than code
requires if it can be justified on
unique site conditions

— must be done through ordinance




AAAAAAAAAAAAAAAAAA

r

AHJ’s make the rules

AHJ’s interpret codes
based upon state law
and state building
code requirements
with some possible
amendments
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AHJ’s legally
empowered to amend

building, electrical, fire

codes based on
unique conditions

- Climatic

- Geological *
- Seismologicél
- Topographical
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AHJ’s can establish more
stringent requwements
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California Solar
Permitting Guidebook

* PV Toolkit for Local
Governments ..

.= Submittal Requirements

- Eligibility Checklist for Expedited
Permitting

- Solar PV Standard Plan
> String Inverter Systems
> Microinverter Systems

- Structural Criteria

- MOU Regarding Solar
Photovoltaic Plan Review and
Inspection Services

- Inspection Guide for PV
Systems
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AHJ - Authority Having Jurisdiction

* Important AHJ Officials

- Permittechs .
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-= |nspectors
> Combination Inspectors
» Electrical Inspectors
- CBO: Chief Building Officials
e Most are conscientious and j
competent professionals

- However, many lack sufficient :
education in PV codes/standards
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e Review AHJ websites for city/
county ordinances and
permitting requirements
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What’s the best way to
make friends with AHJs?




Elements of a quality plan set

Site plan .
Layout

Structural details
Electrical diagrams
Warning Labels/Placards
Spec sheets '
Certification Docs

s

A good plan set!
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Clear consistent plan sets are key
to efficient permitting
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Who Uses a PV Plan Set?

e Building department Permit Tech
~ -Simple easy to read plans help
* {nspector

- Clear wire diagrams and layout
facilitates efficient inspection

¢ [nstallers

- Plans serve as blueprint for
system construction

e Homeowners

- Needed for future service if
installing contractor no longer
available
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Plan Set Generation

Knowledge and Experience Required

* Codes and Standards
- PV String, Wire, and Conduit Sizing: NEC
-= Fire Setbacks and Pathways: IFC, IRC, & IBC
- Rapid Shutdown: NEC 690.12, UL 1741
- System Grounding and Bonding, NEC and UL 2703
- Fire Classification: UL 2703/1703
- StructuraI'Ré’quirements: IBC, IRC, ASCE 7

* CAD Drafting

e AHJ Permitting Practices
- Streamlined permitting standard plans
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Codes and Standards

Electrical Fire Building

* Most PV systems
were not permitted
~and inspected until
the 2000’s

* PV permitting now
represents over half

of permits issued by - [EE=== FIRE CODE
many building
departments

* Codes & standards ‘ " UL 1741
getting more complex UL 1703
- Building officials UL 2703

struggling to keep up UL 9540
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Nationally Recognized Test Labs

Five OSHA Nationally
Recognized Test Labs (NRTL’s)

test and list solar products to key
UL standards

- UL 1703 modules
- UL 2703 racking

. ‘ TV ‘ant
-UL 1741 inverters | <cErY u H I

IN EN ISO 9001

- UL 9540 energy storage

- UL 508 for array level RSD controls
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Product Certification

* Intended to help AHJ’s evaluate
equipment not specifically
.addressed by code language

* Two labs certify products to the
“intent of the code”

- ICC-ES (Evaluation Services Lab)
certifies products to standards
called “Acceptance Criteria”

- IAPMO-EGS certifies products to
standards they call “Evaluation
Criteria” '




NRCA Roofing Manuals

Membrane roofs

Steep Slope Roofs
Metal panel & Foam roofs
Re-roofing, Flashing, &
Condensation

Planet Plan Sets

EEEEEEEEEEEEEEEEEEE

Concrete and Clay Roof Tile  weomn womas

Installation Manual for
Moderate Climate Regions

Tile Roofing Institute Install
Manual '
e 90% of tile roof
- manufacturers mandate
flashing guidelines found on
page MC-07
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AHJ Website

Building Permit Requirements

C & https://www.chandleraz.gov/government/departments/devel... ¥¢ O o @

e Chandler Arizona Building e didiaildodd
Department Website

_ - https://www.chandleraz.gov/government/
departments/development-services/building-
safety-plan-review-permits-and-inspections

‘M Chandler - Arizona Menu =|
&/ \\F

Home Business Permits & Plan Reviews

Building Safety: Plan Review, Permits and
Inspections

Electronic Plan Review

or The City now offers electronic plan review for all projects.
projects. Please click on the links below for

\
Building Safety reviews plans, issues permits, and conducts building inspections for development i
|

instructi lect . bmittal Electronic Plan Review Walk-In Plan Review

Instructions on electronic submittals. The City now offers electronic plan review for all A "walk-in" plan review service is offered Monday’

. . . projects. Please click on the links below for Friday from 8 - 10 a.m. for residential and small |

& QUle TipS for Electron|c Sme|tta| instructions on electronic submittals. commercial projects. Most residential additions |

y . . ags . . . and renovations may be reviewed using this ‘
2 Reglsterlng for Citizen Access . g:gl?;(tzf:gﬂf);rEICeiticZLOnnfci::smIttal service along with a limited number of minor L

. FU" Electronic SmelttaI |n5tructi0ns . Full Electronic Submittal Instructions scale commercial projects. Whether any partlculai

project may be reviewed using our walk-in service|

» Pay Permit Fees: Citizen Access Portal will be determined by the plan reviewer on duty. |

- Pay Permit Fees: Citizen Access Portal
~ |

Building Inspections j ‘

Building Safety staff inspects new development and redevelopment projects constructed in the City fci
conformance to the approved building plans. To schedule inspections through our automated systen|

. Online Permitting & InSpection Scheduling nggztzt;?l;:ljgg%;;?gé.For General Building Inspection questions, please contact the Chief Buildin;
o BUIldIng InSpeCtionS Zone Map - Online Permitting & Inspection Scheduling ;

« Building Inspections Zone Map



https://www.chandleraz.gov/government/departments/development-services/building-safety-plan-review-permits-and-inspections
https://www.chandleraz.gov/government/departments/development-services/building-safety-plan-review-permits-and-inspections
https://www.chandleraz.gov/government/departments/development-services/building-safety-plan-review-permits-and-inspections
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AHJ Website
- Code Requirements

() C h an d I er Ari ZO n a B u i Id i n g | C @ services/building-safety-plan-review-permits-and-inspections  ¥¢ O o @

Haps B5Prs @ B W © & & M Bcal B P N O & AvpedD Y » | B3 Other Bookmarks

Department Website ~

- https://www.chandleraz.gov/government/ ‘m Chandler -+ Arizona Menu =
departments/development-services/building- N
safety-plan-review-permits-and-inspections Building Construction Codes

The City of Chandler currently operates under the 2015 editions of International Codes with the 2014
edition of the National Electrical Code. The City has adopted the 2018 editions of the International Codes
and the 2017 edition of the National Electrical Code with an effective date of July 1, 2019. All plans
submitted for review on or after July 1 must be designed to comply with the new code editions. Plans
submitted prior to July 1 may be designed under the 2015 or 2018 editions. For General Building

o . de questions, please contact the Plan Reviewer of the day at 480-782-3078.
Buildi ng Construction Codes Chandler Amendments to the 2015 International Construction Codes

The City of Chandler currently operates under the 2015 editions of Internatiof <handler Amendments to the 2018 International Construction Codes
View International Construction Codes

edition of the National Electrical Code. The City has adopted the 2018 editions of Homeowner's Building Permit Manual
and the 2017 edition of the National Electrical Code with an effective date q = Pool Fencing Requirements
submitted for review on or after July 1 must be designed to comply with the i Development Fee Schedule
submitted prior to July 1 may be designed under the 2015 or 2018 edition " Building Permit Fees

Code questions, please contact the Plan Reviewer of the day at 480-782-3078. o o
If Certification of Building Plans

« Chandler Amendments to the 2015 lnternat!onal conStrUd!on Codes gistered design professionals can now self-certify that a project complies with all applicable laws and
- Chandler Amendments to the 2018 International Construction Codes des.
- View International Construction Code ificati ildi i
€ ernat Construction Codes Self Certification of Building Plans Policy
= Pool Fencing Requirements aquest for Public Records ¢
o Develgpment Fee.Schedule request a copy of a Permit, Certificate of Occupancy, Building Plans or other information, a Request
o BU|Id|ng Permit Fees I Public Records form must be submitted. Requests can be submitted in person, by fax or via email at

cords.requestinfo@chandleraz.gov.

« Request for Public Records
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https://www.chandleraz.gov/government/departments/development-services/building-safety-plan-review-permits-and-inspections
https://www.chandleraz.gov/government/departments/development-services/building-safety-plan-review-permits-and-inspections
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California Codes and Ordinances
View for free at CBSC website

e California Building
< C & https:/fwww.dgs.ca.gov/35C/Codes QA % e 0o o @ :
- 1 Hoapps Qs M B B ¥V @€ & & M Mot B P N O & w0 B @SR B cL @B a » (3 Other Bockmzrks
Standards Commission e . ol
2 <
- WebSIte For example, how to sell to the state? m

- https://www.dgs.ca.gov/ romus  mesoumces  wews
BSC/Codes ' \ |

o View codes for free

| Click here to view

e View AHJ ord.inances , current electric,
< building, and fire

Visit our Ordinances page for local jurisdictions' code
ordinances.

LOCAL CODE

ORDINANCES CALIFORNIA BUILDING STANDARDS CODE
Click here to view
ordinances 2016 TRIENNIAL EDITION OF TITLE 24 +

2013 TRIENNIAL EDITION OF TITLE 24 ~+

APPEALS INFORMATION



https://www.dgs.ca.gov/BSC/Codes
https://www.dgs.ca.gov/BSC/Codes

View @ Standards for

e Sign up for free account at S YE———
httDS://WWW_ShODu|Standards.com/ - C @& https://www.shopulstandards.com

@ UL Standards Sales Site

e |[mportant PV standards
- UL 1741 Inverters Standards

1901, UL

- UL 1703 Modules o roduct sfey, Wi ver 1000

- UL 2703 Racking and Grohunding
» UL 467 old grounding standard

- UL 9540 Energy Storage

Planet Plan Sets
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Help | My Cart | Sign In

Browse Standards Now

— UL 508 Industrial Controls (RSD)


https://www.shopulstandards.com/

Planet Plan Sets

EEEEEEEEEEEEEEEEEEE

AHJ and Utility
Requirements

Equipment Locations
- Easily accessible

.= Behind a fence or Iockea gate? BUIL‘IOZ)I‘NG DEP ARNT
Disconnecting means W= o v 8 i

- External lockable AC disconnect vs
backfed breaker?

Rapid shutdown initiation device location

Energy storagé location

- Definition of Habitable Space
- UL 9540 or UL 1973 compliant?

Inverters

- Rule 21 compliant?
- |[EEE 1547 advanced inverter functions
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Plan Set Generation

In-House or Outsourced?

In-House Designer

- Benefits
» In house oversight and control

Do you prepare your own taxes? Should you draft your own plans?
T

» Rapid response (in some cases)

- Challenges

» Variable work load - keeping drafter/designer busy
» Employee turnover - hiring/training designers

Outsourced Plan Drafting

- Benefits
» Best option for small contractors
» Unburden yourself from administrative tasks
» Relief valve for overflow work

- Challenges
" » Prices ($75 to $600) and quality vary widely

» Inexpensive plan drafting: quality and
communication challenges
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Key Elements of a Plan Set

1) Cover Page
2) Site Plan
3) Layout

4) Structural Details

6) Labels and Placards

)
)
)
)

5) Electric Wire Diagram
)

7) Spec Sheets and Certification Documents
)

'8) OPTIONAL Structural or Electrical PE Stamps



* Scope of Work
- Wind Exposure and Speeds
- Ground Snow Load
- Code Versions
» NEGC, IBC, IRC, IFC, etc..
* |Location on Map

e (General Notes

- Standards compliance
» 1741, 1703, 2703, 508

- AHJ ordinance compliance
e Table of Contents
e (Contact information

- Contractor, System Owner,
Installation Address, Drafter

Cover Page
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SCOPE OF WORK

ENERAL NOTES

TABLE OF CONTENTS

SYSTEM SIZE: 6930W DC, 7600W AC

MODULES: (21) PANASONIC VBHN330SA17
INVERTER(S): (1) SOLAREDGE INVERTER SE7600H-US
RACKING: IRONRIDGE XR10

ATTACHMENT: SWH SOLAR MOUNT ROOF HOOK

WIND EXPOSURE: B

WIND SPEED: 110mph

GROUND SNOW LOAD: Opsf
‘OCCUPANCY: PRIMARY RESIDENCE
CONSTRUCTION TYPE: RESIDENTIAL

CEC 2016, CBC 2016, 2016 CFC, 2016 CRC

e 21 SOLAR PANELS GOING ON THE ROOF TOP OF A RESIDENTIAL HOME

This approval is for compliance to the current adopted building codes for the proposed
Solar System only. It is the owner's/applicant's responsibility to ensure that the proposed
installation of solar systems and associated equipment is on legally permitted structures.
If determined by inspection staff the proposed solar system is installed on non-permitted
structures, any required modifications needed for code compliance will be at the
owner's/applicant's expense

VICINITY MAP

Pl
P
@

3265 Mitchell Avenue

G

LOCAL UTILITY PROVIDER SHALL BE NOTIFIED PRIOR TO USE AND ACTIVATION OF ANY
SOLAR PHOTOVOLTAIC INSTALLATION

THIS PROJECT SHALL COMPLY WITH LOCAL ORDINANCES

PROPER ACCESS AND WORKING CLEARANCE WILL BE PROVIDED

ALL ELECTRICAL WORK SHOWN ON THESE PLANS WILL BE COMPLETED BY THE
UNDERSIGNED

ALL APPLICABLE PV EQUIPMENT LISTED AND COMPLIANT WITH UL2703, UL1741 AND UL1703
ALL ROOF PENETRATIONS TO BE SEALED WITH A HIGH PERFORMANCE ROOF SEALANT SUCH
AS GeoCel 2300 CLEAR SEALANT

THE SYSTEM WILL NOT BE INTERCONNECTED UNTIL APPROVAL FROM THE LOCAL
JURISDICTION AND THE UTILITY IS OBTAINED

IF THE EXISTING MAIN PANEL DOES NOT HAVE VERIFIABLE GROUNDING ELECTRODE, IT IS
NECESSARY TO INSTALL A SUPPLEMENTAL GROUNDING ELECTRODE

EACH MODULE WILL BE GROUNDED UL 2703 OR UL 1703 APPROVED USING THE SUPPLIED
CONNECTION POINTS IDENTIFIED ON THE MODULE AND THE MANUFACTURER'S INSTALLATION
INSTRUCTIONS

A LADDER SHALL BE IN PLACE FOR THE INSPECTION IN COMPLIANCE WITH CAL-OSHA
REGULATIONS

ALL WORK SHALL COMPLY WITH 2016 CEC, 2016 CRC, 2016 CBC MUNICIPAL CODE, AND ALL
MANUFACTURERS' LISTINGS AND INSTALLATION INSTRUCTION.

PHOTOVOLTAIC SYSTEM WILL COMPLY WITH 2016 CEC.

PHOTOVOLTAIC SYSTEM INVERTER IS UNGROUNDED. NO CONDUCTORS ARE SOLIDLY
GROUNDED IN THE INVERTER, AND SYSTEM COMPLIES WITH 690.35.

MODULES CONFORM TO AND ARE LISTED UNDER UL 1703.

INVERTER CONFORMS TO AND IS LISTED UNDER UL 1741.

ELECTRICAL EQUIPMENT AND MATERIAL TO BE LISTED, LABELED, AND INSTALLED PER THE
NEC, THE INSTALLATION STANDARDS/MANUFACTURER'S RECOMMENDATIONS AND IF
REQUIRED A RECOGNIZED ELECTRICAL TESTING LABORATORY.

CONDUITS EXPOSED TO SUNLIGHT ON ROOF SHALL BE LOCATED NOT LESS THAN 7/8" ABOVE
ROOF SURFACE. NEC 310.15(B)(2)(c)

PAGE # DESCRIPTION
PV 1.0 COVER SHEET
PV 2.0 SITE PLAN

PV 3.0-3.1 STRUCTURE DETAIL LAYOUT
PV 4.0 ELECTRICAL DIAGRAM
PV 5.0 WARNING LABELS

DRAFTER NAME:- PLANETPLANSETS
EMAIL:- info@planetplansets.com
PHONE NO. (866) 898-6886

COVER SHEET
PV 1.0




Site Plan

SITE PLAN: SCALE:-

* Property Lines
 Driveway and Street

e - Gates and Fences

* Pools and Septic Fields

=64’

(E) GATE

(E) RESIDENCE

(E) POOL —|

PROPERTY LINE

SITE PLAN DETAIL: SCALE:-1"= 16"

(N) (2) SMA SB-6.0-1SP-US-40
INVERTER

N\ =

(N) ARRAY AR-06 —1
(N) ARRAY AR-04 —

Planet Plan Sets
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(N) PV ONLY LOAD CENTER [»

(FOR SMA INVERTER)

(N) AC DISCONNECT (100A)

(E) MAIN SERVICE

PANEL,400A RATED, 240V |,

(E) UTILITY METER

(N) MANUAL TRANSFER
SWITCHES

INOTE:

OUTBACK INVERTERS, LITHIONNICS BATTERIES,
CHARGE CONTRLLER AND BATTERY COMBINER
ARE TO BE PLACED INSIDE

BATTERY COMBINER IS CONNETED WITH
BATTERY MANAGEMENT SYSTEM(BMS)

SMA INVERTERS, PV ONLY LOAD CENTER & AC
DISCONNECTS ARE LOACTED ON OUTSIDE WALL
ADJACENT TO METER

LEGEND

(N) FM100 CHARGE CONTROLLER
(N) (2) OUTBACK RADIAN 8048A
INVERTER WITH GS LOAD CENTER
(N) BATTERY COMBINER

(N) (2) LITHIONICS 150AH BATTERIES

(N) ARRAY AR-03

CONDUIT RUN
(THROUGH ATTIC)

(N) ARRAY AR-02

(N) 6X SMA RAPID SHUT DOWN
BOX (TYP)

(N) ARRAY AR-01

(N) ARRAY AR-05

[M] mETER

MAIN SERVICE PANEL
AC DISCONNECT

APID SHUTDOWN BOX
PV GENERATION METER
JNV] INVERTER

RAPID SHUTDOWN

CONTROLLER

PV LOAD CENTER
NERGY STORAGE
CHARGE CONTROLLER
MANUAL TRANSFER
SWITCHES

DRAFTER NAME:- PLANETPLANSETS
EMAIL- info@planetplansets.com
PHONE NO. (866) 898-6886

CONTRACTOR INSTALLED

KIENAN MAXFIELD

ALPINE, UT 84004
REVA
DATE:- 19 March 2019

SITE PLAN
PV 20

e Major Equipment Locations S W
- Meters: Utility and Production
- MSP, Subpanels B I 3 —
- Disconnects, Combiners
- Inverters and Other Controls =~ ==~
- Rapid Shut Down Initiation Device

- Energy Storage Systems Wi

- Generators, Transfer Switch
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String Configuration

STRING LAYOUT: SCALE:-1/16" =1

lJ‘J‘J‘J‘J}JlJ

-

DRAFTER NAME:- PLANETPLANSETS
EMAIL:- info@planetplansets.com
PHONE NO. (866) 898-6886

NOTE:

e STRING AB,C & D ARE GOING INTO OUTBACK SYSTEM

* STRING E,F & G ARE GOING INTO SMA SB-6.0-1SP-US-40 #1
STRING H,l & J ARE GOING INTO SMA SB-6.0-1SP-US-40 #2

CONTRACTOR INSTALLED

KIENAN MAXFIELD

6782 INDIAN RIDGE DR,
INDIANOLA, UT 84629
(801) 631-5584
maxfieldsolar@hotmail.com

SHANNON VALDEZ
690 HIGH RIDGE DR

ALPINE, UT 84004
REV A
DATE:- 19 March 2019

STRING LAYOUT

PV 3.0




Array Layout

Module location

Roof Attachments .
Fire setbacks

- Ridges, Hips, Valleys
Access pathways

- One Path or. Two?
Rooftop Combiners
Junction Boxes
Conduit runs

‘Roof Conduit
Penetrations

Planet Plan Sets
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# Mol'i’:;i\s( PER ROOF TYPE ATTACHMENT ROOF HEIGHT | FRAME MATERIAL | FRAMETYPE | FRAMESIZE | OC SPACING
AR-01 33 M-TILE QMHLS-A-1 TWO STORY WOOD RAFTER 2"x12" 16" O.C.
AR-01 - SCALE:1" = 5.33334'
PITCH: 45°
AZIMUTH: 222° . e o £10" —g
—
@ a0 DESIGN CRITERIA
MODULES:
33
n || 0. . ' .0 | P | 0. . ' .ﬁ MAX DISTRIBUTED LOAD: 3 PSF
LAG SCREWS:
D L] L] L D J L L] 0 0 5/16"x 2.5" MIN EMBEDMENT
NOTE:
INSTALLERS TO VERIFY RAFTER
SIZE, SPACING AND SLOPED
1 d Nk BE. NEL AR ME. Bd B BE B 8B SPANS, ANDNOTIFY £0.R. OF
16-35" ANY DISCREPANCIES BEFORE
@ @ ® o ® @ ® * PROCEEDING.
\ (N) 33- ENPHASE 1Q7-60-2-US
MICROINVERTERS
d Eh BE BE 48 ME Bd BEh BB HE { ..\ IRONRIDGE XR10 RAIL SYSTEM
® ® ® ® ® ® 'y ° \\ QMHLS-A-1 ATTACHMENTS

[~ 2'x12" RAFTER @ 16" OC

J

MAX. ATTACHMENT SPACING IS 4'-0"

POINT LOAD CALCULATION PER ARRAY

ITEM #0OR WEIGHT TOTAL WEIGHT
LINFT PER(lbs) (lbs)
MODULES 33 39.7 1310.10
RAILS 177.79 04 775
ATTACHMENTS 60 0.65 39.00
TILT LEGS 0 35 0
MICROINVERTERS 33 24 785
TOTAL WEIGHT 15052 Ibs
MODULE DIMENSION (LxW) 64.5"x 39.1"= 17.51 sq.ft

WEIGHT PER MOUNT
WEIGHT PER SQ FT

1505.2/ 60 =  25.1 Ibs/Mount

1505.2/ 577.83 sq.ft.= 2.6 Ibs/sq.ft.

PV 3.0
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ITERIA

=4
# MODULES ROOF FRAME FRAME FRAME OoC
® PER ARRAY ROOF TYPE ATTACHMENT HEIGHT MATERIAL TYPE SIZE SPACING
QUICK MOUNT PV ENGINEERED " {:
20 S-TILE QMHLS-A-12 ONE STORY WQOOD TRUSS 2x4 24" O.C. f
R S, 911" ra 6'-9" ra 16'-7" s 72" ——
@ o ® ® ® ® o
0_ O ]
@ - - ® ® ®
® ® ® ® — - o
- ® ® ® @ ® o
26“7" \ 1 3'_3"
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e
PUMONINF — R — ! I
. X ‘li‘(
Roof attachment Ep—
= o &
. FOTH SIES OF SLOT SEZR4TEL ’f!'i’fm
Pore Pusres ki You
n [
o Rafter size, spacin S
) p g ’ [ U S
Fast detall
=
- embedment specs
#5 TVE L OHILLDS DRIVE 00 SeE] E
Sl INiEE
| ! | oo I TIF
LIIE TO IEST°EI ; ) o omi
[0 =110 [ offe Ho DL »
o J_ oo DETAIL E
" SCALE1:2
or SN P e — [ 1] DO NOT USE IMPACT DRILL ON SCREW
H IESCA1°TI0 T
1 PASE PLATE. CU1°K HOOI 6 MILL 1 Quick Mount PV
R TITLE:
L= EWw. HE" HE=I 16° x 3-L 18-
Ik HODK, <Tenbal L0y HEICHT, VERTICAL -T ~Tel VILL MH T + QUICK HOO
i el - - - - - FO~ SITE ¥OUNTED <2IL
Eu SELF-TTu, 41 o 18-655, MILL 1
—2 ltli mu-“{VEJtEr émh UE| lan bn “l 3
= FRLASHIY. 0OK HODK. & F&SE o % 147 o, -0 VI 1 e amEs =
P=T0L % L - - - -
- — BN T s aen g o v B mmie T s [ e o ooe |RERAEIRIL 3 [Gme [mmm e
[ : . . T - | WORK SAFELY TODAY
BURTON RESIDENCE oaps
12739 W WILLOW AVE EL MIRAGE AZ 85335 SCALE NTS DATEOS=31-18
NO 6.40 KW DC 6.0 KW AC OUN EXD APPROVED WA
- CHD RVWD
DRAV - ATTACHMENT DETAIL Vi Y
° b | NO.| DATE REVISION DWN |CHD | EXD |RVWD| APVD) WA UNIT DISCI TYPE | SYS  |SUBSYSINUMBER SHEET
DRAWING:  C: \Users\Hp\appdata\local\temp\AcPublish_11304\Plans_CHERYLA, BURTON_Rev A_C FOR N THOUT WTEN CoNSENT OF PG mor Captt oo 195312 | 5 OF 22
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American Wood Council’s

N at i O n al @ AMERICAN WOOD COUNCIL
- Design
Specification
Code'F"{equir'ements

for Centering Roof
Fasteners
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Centering lag screw

American Wood Council’s National
Design Specification requires minimum
edge distance of 1.5 x screw diameter

e 5/16” lag screw = 0.31” diameter
e 0.31”x1.5=0.47"
e 1.50”-0.47" -0.47 = 0.56"

i .47'i' l

NATIONAL DESIGN SPECIFICATION®

for Wood Construction with Commentary

Table 11.5.1C Edge Distance

e ———

Requirements?
Direction of Loading Minimum Edge Distance
Parallel to Grain: gj
where €/D <6 1.5D
where €/D > 6 1.5D or Y2 the spacing between

rows, whichever is greater
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* Missing rafter increases
leak potential |

e \Wood knots increase
blowouts

- Always drill pilot hole

e Inspect for rafter
blowouts

- Repair before
commissioning

e Code mandates centered
fasteners
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ALWAYS DRILL PILOT HOLES !!!

GRK
no pilot

GRK
w/pilot

5/16" lag
no pilot

5/16" lag
w/pilot

 Blown out rafter

bolt centered .75"  bolt centered 45" bolt centered .15"
from side of rafter  from side of rafter from side of rafter
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Finding Rafters

- Locate rafters at eaves
- Attic rafter mapping

- Roof dance

- Hammer tapping

- Exploratory Drilling

- Stud finders

- Thermal imaging
camera

- NEW chiptoolz Rafter
Finder!

Vlog Entry: Locating the Rafter

Posted to Rooftop Review on 2/19/2015

Quick Mount PV rafter finding video tutorial

3/7/18
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chiptoolz - Rafter Finder

Finds the center every time!

1. Drill finder hole near rafter (up
~to 3" away)

2. Insert wire into hole

3. Rotate tool to locate center of
rafter

4. Mark the center of rafter and
drill hole

5. Seal finder hole
6. Use proper flashing

Planet Plan Sets
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Electrical Plans

e Single Line Wire Diagram vs 3-
Line Wire Diagram

CONDUIT SCHEDULE
- GROUND NOTE:
L u # conouiT NEUTRAL (WHITE) (GREEN) (BARE COPPER) SOLAREDGE INVERTER IS EQUIPPED WITH RAPID SHUTDOWN
(RED/BLACK) FUINCTION PER NEC 690.12
. (4) 10 AWG (1)8 AWG
: e L. e T o I SYSTEM SIZE: 6930W DC, 7600W AC ® EXISTING WIRING
- (2)8 AWG (1)8 AWG (1)8 AWG 3 3
. 3 4 EmT THHNTHWN-2 THANTHWN-2 | THHNTHWN-2 NONE 3
PANASONIC VBHN330SA17 =~ ot
— (11) SolarEdge P400
(1) STRING OF (11) MODULES
STRING A, ARRAY 1
200A
Lo 2p % EXISTING
Y v 40A SOLAR
. BREAKER
AT OPPOSITE
— 0 PANASONIC VBHN330SA17 = END OF
(10) SolarEdge P400 BUSBAR
1) STRING OF (10) MODULES
o STRII(\IG)B ARRAY 1 NEW B0A AC EXISTING EXISTING METER, SINGLE PHASE
! JUNCTION BOX NEW SOLAR INVERTER DISCONNECT MAIN PANEL A UNDERGROUND UTILITY
SOLAREDGE INVERTER (2-POLE 200A BUSBAR = SERVICE
. 2 1 OR EQUIVALENT SE7600H-US UNFUSED) 200A BREAKER
2 240V 32A MAX CURENT CENTER FED
L
L] t [ ] | B f O t L INVERTER 1 RATING OPTIMIZER RATING
. A ( I ( I I l ‘ I I I SOLAREDGE |MAKE SOLAREDGE
I I O a aC e e p I O S MAKE INVERTER
NV " - VODEL se7e00rUs |MOPEL P400 DRAFTER NAVIE- PLANETFLANSETS
MAX SHORT CURRENT COND. OF USE APPLIED EMALL:- info@planetplansets.com
CIRCUIT Icont (690.8(B)(2)(a) SPECIFIED AMPACITY @ AMBIENT PPHONE NO. (866) 898-6886
MAX INPUT CIRCUIT 10.1A CURRENT |Imax (690.8(A)) CARRYING
. g CURRENT 20A CURRENT DESCRIPTION cale CONDUCTOR 90c TEMP ¢ COND (690.8(B)(2)(b) calc
MAX INPUT
MAX POWER 1263A PV SOURCE _ 40A x 0.58 (am b. temp) x 0.8
- Derate M aln Brea ker (easiest oROUTSTRNGA| ' | T |t | werema | wer | @ | | e s m
MAX OUTPUT
NOM. DC 15A PV SOURCE 40A x 058 (am b. temp) x 0.8
400V CURRENT _
VOLTAGE CRCUTSTRINGB | 197 158 1SAX1.25=18.75A | #10 THWN-2 40A 69 46 (raceway fill) = 23.20A > Imax
[ ] MAX DC INPUT
MAX AC 8ov INVERTER AC 55A x 0.82 (am b. temp.) x1
32A = o p.
cheapest option B | o | o [ | evwe | w | 0 | v | peemeo
- M)
CEC 99% OUTPUT 60V TERMINAL TEMPERATURE RATING CONSIDERATIONS
EFFICIENCY
VOLTAGE AMPACITY @
MODULE AND ARRAY RATINGS: (21) MODULES) CIRCUIT DESCRIPTION CURRENT Icont e | comreDe | TERMNAL TEWP
RATING
SOLAR MODULE RATINGS (STC) STRING A | STRING B
L] . u PV SOURCE CRCUIT STRING 15A 15A % 1.25=18.75A 60C #10 30A
MAKE PANASONIC  |SERIES 1 10 SRS AT SRS
— B 15A 15A x 1.25=18.75A 60C #10 30A
MODEL VBHN330SA17  [PARALLEL 1 1
INVERTER AC OUTPUT 32A 32Ax 125 =40A 60C #3 40A
imp 5.70A imp 9.1A 8.3A
Vmp 58.0V Vmp 400V 400V VOLTAGE DROP CALCULATIONS
L]
> Isc 6.07A Isc 11.63A 10.58A LENGTH 1 Ohms/kFt v CALC Vdrop ELECTRICAL
e rV I C( B p a l I ( B u p g ra ( ; Voc 69.7V Voc 400V 400V 50Ft 15A 09989 400V 50'x 15A x 2 x 0.9989/1000//400V= 0.37%
Pmax 330w Pmax 3630W 3300W 50Ft 15A 09989 400V 50'x 15A x 2 x 0.9989/1000//400V= 0.37% PV 4.0
| %Voc/C -0.16% 30Ft 32A 0.6282 240V 30" x 32A x 2 x 0.6282/1000/240V= 0.50%

-+ Solar ready service panel best :
» Meter socket Adapter
» B3 bypass main breaker
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Rapid Shutdown

e 2017 NEC 690.12 requires array voltage inside
array boundaries 80V or less after RSD initiated

-= Requires use of MLPE

> Micro-inverters, Optimizers/Maximizers

- Shutdown switch options
> Tigo, Maxim, TI, ??

e NOTE: Solar Shingles have no “Inside the
array” limit, but must reduce voltage to 30 volts
or less in 30 seconds within 12” of array
boundary or in attic within 36” of wire
passthrough. Controls available from some
inverter mfg’rs and 3rd party companies.
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Possible when meter and main are

connected with accessible conductor sco

KUP-L-TAP
“cables
Many AHJs do not allow line side
connection Bolarit

Meter Mains may not work with line side =~ ©onnector
connection

Utilities often make line side connection
administratively difficult

Milbank
Connector




Gateway/Transfer switches
Warning labels and wiring diagrams vary

-based on unigue system configurations

Additional panels may be needed
> generation panel

> critical Ioad panel (backed up loads)
Communlcatlon wiring
- CT’s
- Data cable connections?

‘Gas/diesel/propane generator?

Planet Plan Sets

EEEEEEEEEEEEEEEEEEE
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Safety Labels and Placar

- ANSI standard colors matter

INSTALL ON THE UTILITY METER

THIS SERVICE METER
IS ALSO SERVED BY A
PHOTOVOLTAIC SYSTEM

INSTALL ON THE MAIN BREAKER PANEL

PHOTOVOLTAIC CIRCUIT
EQUIPPED WITH RAPID
SHUTDOWN

TO BE INSTALLED IN ACCORDANCE
WITH SECTION 690.56(C):

CAUTION: SOLAR ELECTRIC
SYSTEM CONNECTED

PHOTOVOLTAIC AC DISCONNECT
MAXIMUM AC OPERATING CURRENT:
NOMINAL AC OPERATING VOLTAGE: [ lo RV

INSTALL INSIDE THE MAIN BREAKER
PANEL, NEXT TO THE SOLAR BREAKER

TURN OFF PHOTOVOLTAIC
AC DISCONNECT PRIOR TO
WORKING INSIDE PANEL

INSTALL ON THE AC DISCONNECT
PHOTOVOLTAIC AC DISCONNECT

MAXIMUM AC OPERATING CURRENT:

NOMINAL AC OPERATING VOLTAGE: PZ:XoRVA

PV SYSTEM DISCONNECT FOR
UTILITY OPERATION

INSTALL EVERY 10 FEET ON EXTERIOR CONDUIT

WARNING: PHOTOVOLTAIC
POWER SOURCE

INSTALL ON THE INVERTER #1 & #2 (OUTBACK RADIAN)

PHOTOVOLTAIC SYSTEM

DC DISCONNECT
OPERATING VOLTAGE

OPERATING CURRENT
MAX SYSTEM VOLTAGE
SHORT CIRCUIT CURRENT
CHARGE CONTROLLER MAX 100 AMPS

"ELECTRICAL SHOC

162.50 VDC OPERATING VOLTAGE

36.96 AMPS OPERATING CURRENT

300 VDC MAX SYSTEM VOLTAGE
39.32 AMPS SHORT CIRCUIT CURRENT
CHARGE CONTROLLER MAX

INSTALL ON THE INVERTER #4 (SMA INVERTER #2)

PHOTOVOLTAIC SYSTEM
DC DISCONNECT

|

K HAZARD

LABEL LOCATION: LOAD CENTER
[Only use when applicable for PV load center]

DO NOT TOUCH TERMINALS
TERMINALS ON BOTH LINE AND
LOAD SIDES MAY BE ENERGIZED

IN THE OPEN POSITION

OPERATING VOLTAGE

OPERATING CURRENT

MAX SYSTEM VOLTAGE
SHORT CIRCUIT CURRENT
CHARGE CONTROLLER MAX

PHOTOVOLTAIC SYSTEM
COMBINER PANEL
DO NOT ADD LOADS

INSTALL INSIDE THE MAIN BREAKER PANEL,
NEXT TO THE SOLAR BREAKER

PV SOLAR BREAKER

DO NOT RELOCATE THIS
OVERCURRENT DEVICE

PHOTOVOLTAIC CIRCUIT
EQUIPPED WITH RAPID
SHUTDOWN

CAUTION:

POWER TO THIS BUILDING IS ALSO SUPPLIED
FROM THE FOLLOWING SOURCES WITH
DISCONNECTS LOCATED AS SHOWN:

jani]

PV ARRAY

BATTERIES in
OUTBACK INVERTERS k

CHARGE CONTROLLER

SMA INVERTERS

TRANSER SWITCHES LOAD CENTER

METER
MAIN SERVICE PANEL
AC DISCONNECT

690 HIGH RIDGE DR, ALPINE, UT 84004

INSTALL ON INVERTERS #3 & #4

INSTALL ON THE INVERTER #3 (SMA INVERTER)

PHOTOVOLTAIC SYSTEM
DC DISCONNECT

325.00 VDC
9.24 AMPS
600 VDC
9.83 AMPS
N/A AMPS

357.50 VDC
9.24 AMPS
600 VDC
9.83 AMPS
N/A AMPS

-

ELECTRICAL SHOCK HAZARD

DRAFTER NAME:- PLANETPLANSETS
EMAIL:- info@planetplansets.com
PHONE NO. (866) 898-6886

IF A GROUND FAULT IS INDICATED
NORMALLY GROUNDED CONDUCTORS
MAY BE UNGROUNDED AND ENERGIZED

CONTRACTOR INSTALLED

KIENAN MAXFIELD

WARNING LABELS

PV 6.0




LA i o

HE A a s

1A Ari A 23

NO.

DRAW!

YEETLIS

——BCTH SDI SERRATED
DWENBIDH | QMHSS | QMHLS
tod A &5 6.20
21 1.93
f 3 1.89 1.0
D 62 600

#3TYPE | (PHILLIPS; DRIVE ON SCREW [Il T
2 ]
Il | e
{ ) o IDENTIFYING
MARK ORI
ollo GMHLS ONLY—
of|e DETAIL E
SCALE1:2
[ 1] Do NoT USE IMPACT DRILL ON SCREW
DESCRIPTION Qi
BASE PLATE, GUICK HOOK, &', 8061-T& MILL | QUiCk Mount PY
2 AC SCREW. HEX HEAD, §16"x 3-1/2" 18855 2 TILE:

Roof Attachments

—worere—errELY TODAY

NO.| C
DRAWING
NO.| O
DRAWING
NO.
DRAWING
—

NO.| DATE

REVISION

DWN

CHD

EXD

RVWD|

APVD)

WA

BURTON RESIDENCE

12739 W WILLOW AVE EL MIRAGE AZ 85335
6.40 KW DC 6.0 KW AC
SPEC SHEET

DRAWING:  C:\Users\Hp'\appdata\local\temp\AcPublish _11304\Plans_CHERYLA, BURTON_Rev A_C FO|

E§EESIMNG IS CONFIDENTIAL AND SHALL NOT EE USED OR REPRODUCED N
Y 'MTHCUT WRITTEN CONSENT OF FINNACLE WEST CAPITAL CORP.

QD aps

SCALE  NTS DATE05—31-18
DwWN EXD APPROVED WA
CHD RVWD _
DRAWING APPROVED BY
UNIT DISC| TYPE | SYS  [SUBSYS|NUMBER SHEET
195312 | 15 OF 22

e

Product Spec Sheets
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Certification Docs

Modules: UL 1703

> Fire classification “Type”
Racking: UL 2703

> bonding/grounding

> mechanical loading

> fire classification
Inverter: UL 1741

> NEW!: California requires all
inverters certified for reactive
power priority for Volt-Var

Energy Storage: UL 9540
> Battery cells listed to UL 1973

Certificate

Certificate m 0. [t s e
— il'b 82160015 01
1 Holder: foltu taa
1C. 198 o[+
B adwe qi11 B
e 1bugue
o
Fest report 1 13 Clivat Rel ne
Tested
Certified Produet:  Nodule RAcK g S ™ o
Mod Pealy tidn: olacll S
Max yatem Voltage £ P a1y i
Ha e of FV Mod 1. 1T
Nax Jexrc ant Pr t ng
3 when using Jx 1
whe ny 18T
T 188 lle
pe 2, k 1
(=
nd
Liccosed Test |u;L » Dace of lssee
e
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Purlin

Cr———mm  RAfter Span  ——)
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e Corrections: from AHJ
- Corrections for mistakes or local code requirements

= AHJ’s can impose more stringent requirements than NEC,
IBC, IRC, IFC, or other applicable codes require

 Revisions: from contractor or system owner

- Occur due to site survey errors, product availability, and
system owner aesthetic issues -

- Good photos, recorded specs, and accurate measurements
matter

Revise !

e Update plan set with “As Built” revisions : Fataet e

- For benefit of contractor, AHJ, and owner

- Avoid unneeded truck roles to diagnose system configuration
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R

~Inspections

 Have plans in hand ready for review

e Have code books available to address
complicated questions

* Be prepared to:
- Get on roof
- Remove PV modules to verify listing
- Inspect weatherproofing
- Perform attic Inspections

- Inspect for smoke/CO detectors -

- Inspect DC/AC wiring, inverter,
disconnects, j-boxes

‘= Array grounding
- Perform service panel inspection
* Be respectful



Working with AHJ’s

e State Solar Trade Orgs

- CALSSA codes/standards committee works
for member companies to appeal codes &
standards interpretations using top subject
matter experts

* Solar Industry Building Official Org
- SEAC - Sustainable Energy Action Committee
* Code Official Organizations
- |CC Chapter Meetings
- |AEl Section Meetings
— State Building Official Training
> CALBO
> NEBOAC

Planet Plan Sets
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GALIFORNIA SOLAR
STORAGE ASSOCIATION

SSEAC

Sustainable Energy Action Commitiee

A=

AN\
AR
AEE

INTERNATIONAL
CODE COUNCIL®




Streamlining the Solar
- Permitting Process

Jeff Spies: President - Planet Plan Sets

Planet Plan Sets

A EASY SOLAR PERMITTING



