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SEIA Codes & Standards Working Group

" Your national trade
association advocating

SE I A ﬁ‘c;llssrtggczrgy for removing barriers to
Association® rapid deployment

" |ndustry experts always

M em ber' needed and appreciated

" Get involved!

Thanks to Larry Sherwood and Solar ABCs!

Solar America Board for Codes and Standards

Collaborate * Contribute * Transform
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Fire Codes & Standards Update

Diagram 2: Cross Gable with Valley

Underwriters
Laboratories

- V } .
c, Sunkdison
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Review: 2015 International Fire Code (IFC)

= Centerline Access
Pathways

| ; ~+ " 150-foot maximum
& 5 |EEE | array dimension
== 6-foot or 4-foot clear
e perimeter at parapets
= 8-foot pathways

= 4-foot clear pathway

= 5 to sky lights and roof
{ | access hatch

|

(o 2 o]

http://osfm.fire.ca.gov/pdf/reports/solarphotovoltaicguideline.pdf
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Review: 2015 International Fire Code (IFC)

= Gravity Drop-Out Vent
= Access required on at least one side
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Review: 2015 International Fire Code (IFC)

= Automatic Vent (non-gravity-dropout vent)
= Access required on all sides
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Review: 2015 International Fire Code (IFC)

= Standard skylights
= Access required at 150 foot intervals only

P. 7 | Cain SEIA Code Update



Proposals for 2018 NFPA 1 Fire Code

= NFPA 1 Fire Code is adopted in 19 states
= 2015 NFPA 1 includes PV provisions similar to 2012 IFC

SEIA proposals for 2018 NFPA 1
= Harmonize with 2015 IFC

* Broadened exception
* Access pathways

= “Boulder Colorado compromise”

" Vegetation Management Plan in
lieu of noncombustible base or
gravel

Non-SEIA proposal
= Signage for rapid shutdown options

@ Sunkdison
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Solar ABCs UL 1703 Industry Solutions

Solar ABCs convening
meetings
SEIA Codes & Standards

Working Group
continued engagement

Goal of reducing required
number of tests for
common configurations
deemed compliant

Industry Solutions efforts
focusing on burning
brand tests, owing to
minimal funding for
experiments
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Noncombustible Roof Coverings

= Current test protocol requires
PV system on default base-case
asphalt shingle roof decks

" Three distinct cases:
* Tile on combustible deck

* Metal roof covering on
combustible deck

* Metal roof covering on
noncombustible steel framing

= Task group discussing
alternatives

* “Automatic pass” in some cases,
where supported by data

* SEIA proposal for exception(s) in
2018 IBC (ICC Group B)

@ SunEdison
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Energy Storage Systems

* Proposals to NFPA 1 and IFC
* NFPA 1 — Chapter 52
* IFC — Section 608

* |CC FCAC (Fire Code Action Committee) ESS/
Battery Storage Work Group

« www.iccsafe.org (Codes & Tech Services)

* FCAC meeting November 4-5, Chicago

Q
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Proposed Fire Code Changes for ESS

Adding requirements for:

New chemistries/technologies

Permits and inspection — reference to NEC
Hazard mitigation analysis

Locations within buildings

Structural and seismic protection

Listing and labeling (UL 9540 or UL 1973)
Safety signage

Fire detection and suppression

Ventilation and thermal runaway protection
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ICC Group A Development Update

= SEIA followed approximately 26 solar proposals
= Several proposals for Solar Heating & Cooling
= Guards or Exception for Permanent Roof Anchors:
* Proposals to change language for requirement for rooftop guards

* Proposal to remove spacing requirements for permanent roof
anchors

* SEIA submitted “floor modification” to strike out direct reference to
guardrail requirement for all rooftop solar installations

* SEIA submitted floor modification to strike out “permanent”
" Plumbing Vents

* Proposal by SolarCity to allow plumbing vents cut down to 2 inches
above roof surface and protected

* Proposal approved IRC committee; disapproved by IPC committee
* Two Public Comments received requesting disapproval
" Final Hearings are in October in Long Beach

@ SunEdison
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2018 International Building Code
Group A

« |CC BCAC (Building Code Action
Committee)

* Proposal G211-015 - “Roadmap” for all the
requirements for solar photovoltaic
 Electrical - NFPA 70
 Structural loading — IBC Chapter 16
* Fire classification — IBC Section 1505
* Access - IFC
« Certification requirements — UL 1703, UL 1741
« Manufacturer’s installation instructions

Q
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Structural Codes & Standards Update
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SEAQC Wind paper PV1, August 2012

STRUCTURAL ENGINEERS ASSOCIATION OF CALIFORNIA

STRUCTURAL SEISMIC REQUIREMENTS
AND COMMENTARY
FOR
ROOFTOP SOLAR
PHOTOVOLTAIC ARRAYS

Proposed for
ASCE 7-16

By

SEAOC Solar Photovoltaic Systems Committee

Report SEAOC PV1-2012
August 2012

= SEAOC developed seismic method to justify use of ballasted,
non-penetrating PV mounting systems.

" Primary research conducted by Joe Maffei, PhD, S.E. of Maffei
Structural Engineering and Rob Ward, S.E. of SunLink.

= Based on displacement method of analysis.

@ Sunkdison
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SEAQC Wind paper PV2, August 2012

STRUCTURAL ENGINEERS ASSOCIATION OF CALIFORNIA

WIND DESIGN FOR LOW-PROFILE SOLAR
PHOTOVOLTAIC ARRAYS ON FLAT ROOFS

Proposed for
ASCE 7-16

Prepared by

SEAOQC Solar Photovoltaic Systems Committee

Report SEAOC PV2-2012
August 2012

= SEAQOC developed low-profile wind calculation method based on
combined solar-specific wind tunnel data points.

= Wind Tunnel Researchers: David Banks, Gregory Kopp,
Timothy Reinhold.

" |ncludes commentary on Effective Wind Area.
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|CC Acceptance Criteria AC 428 Wind Method

F7> ICC EVALUATION
‘[\E_S SERVICE

wwwiicc-es.org | (800) 423-6587 | (562) 699-0543 A Subsidiary of the Intenational Code Council®

ACCEPTANCE CRITERIA FOR
MODULAR FRAMING SYSTEMS
USED TO SUPPORT PHOTOVOLTAIC (PV) PANELS

Ac428
Approved November 2012
Previously approved June 2012, February 2011, October 2010

PREFACE

on reprts Issued by 1CC Evaustion Servie, LLG (1CC-E5),are based upon pertormance e
of codes. (Some reports may also reference older code families su e BOC
) Section 104.11 of o

KO8 may combder shermate crtrn for roport spprovel, provided the toport spplicant submie duta
demonevuing thal the Sermat crurla e ot lest eqifvalen 1o the cia set orh 1 (s decumart, and

i ot
i Uit cary oA Bn, oot & bt MK D% riesd o SaRfackon DTN

wore:

Coppright ©2012

= Wind calculation method specific to “flush mounted” PV

Proposed for

ASCE 7-16

systems on sloping “pitched” roofs

= Primary development conducted by Dr. Tim Reinhold of IBHS °\ S
and Todd Ganshaw, P.E., of Unirac

= Allows internal pressure set equal to zero (within constraints)

P. 18 | Cain SEIA Code Update

ICC EVALUATION

@ Sunkdison



Live Load Offset for Roof Areas Covered by PV

TYPICAL ROOF LIVE LOADS

(UNIFORM AND CONCENTRATED)

NOT REQUIRED CONCURRENTLY
L i, WITH PV LOADS UNDER ARRAY

— N

W_IWI’ §
MAX CLEAR
DISTANCE < 42"
Proposed for

TYPICAL ROOF LIVE LOADS (UNIFORM AS C E /- 1 6

AND CONCENTRATED) MUST BE APPLIED
UNDER THIS PORTION OF ARRAY

<JposT
POST

p—
PANEL SIS
e MAX CLEAR
'é § DISTANCE = 42"
['
LS - - =

= Many engineers have assumed live load is fully displaced
by PV (LL = 0); some are concerned about “storage”

= 2015 IBC & 2013 CBC include 24" threshold
= SEAOC proposed threshold increase to 42" as in diagrams

= ASCE 7 committee maintained 24” threshold
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California Solar Permitting Guidebook
=

California

Solar Permitting
Guidebook

Improving Permit Review
and Approval for Small Solar Systems

STRUCTURAL CRITERIA FOR RESIDENTIAL FLUSH-MOUNTED SOLAR ARRAYS

1. ROOF CHECKS

1)1 the roof a single roof without a reroof overlay?

slope (e.g. 6:12):
2) Measured rafter spacing (center-to-center): )
3) Type of roof framing (rafter or manufactured truss}: O Rafter ss
2. SOLAR ARRAY CHECKS
A Flush-mounted Solar Array:

2)Is there a 2710 10"

psf for solar

E
F. Downward Load Check (Anchor Layout Check):
1) Proposed anchor horizontal spacing (see Figure 2)- _e__Mein
Horizontal anchor spacing per Table 1: * . “fin

CSPG &
includes
Structural i
Toolkit with .,,.,, -
Checklist i

= Solar Permitting Guidebook updated and expanded

= California AB 2188 requires expedited permit process for solar

= Methods prepared by John Wolfe, S.E., of Mar Structural Design
= CSPG includes very detailed Structural Technical Appendix

= Many California building departments adopting structural checklist

@ Sunkdison
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SEIA Structural Proposals for ICC Group B

= SEIA initiated task group under SEAOC PV Systems
Committee to consider structural proposals for 2018 IBC

= SEAOC task group will develop proposals and then forward
internally to other SEAOC committees, then to NCSEA

= Remove Effective Wind Area from IBC Chapter 15

= Modify seismic section in IBC? Or delete it?

= Simplified AC 428 wind method in IRC?

= Risk Category | (one) for ground mounted PV systems in IBC
= Special Inspection for steel piles (deep foundations) in IBC

= Solar structural provisions in International Existing Building
Code (IEBC)

@ Sunkdison
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ASCE 7-10 Risk Category (RC) Table 1.5-1

= Risk Category | (one): Buildings and other structures that
represent a low risk to human life in the event of failure
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SEAQC Convention: Utility Scale Wind Loads

2015 SEAOC CONVENTION PROCEEDINGS

Wind Loads on Utility Scale Solar PV Power Plants

Joseph H. Cain, P.E., Principal Civil Engineer
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Figure 1: Growth and prics trends from 2005 to 2014
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Joseph H. Cain, P.E. and
Dr. David Banks, P.Eng.

Structure failures have
occurred in code-
compliant PV systems

Paper focuses on
dynamic effects of wind,

especially Von Karman
Vortex Shedding

1 Hz threshold is not
applicable to ground
mounted PV systems
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2018 International Building Code
Group B — ICC BCAC Proposals

alternatives
@

Section 1507.18 — add BIPV tile roofing

Section 1510.7 — replace with reference to
Section 3111

Section 1512 — delete (already addressed
by Section 3111)

Chapter 16 — new requirements for
structural loading

Section 1503.2 — consider flashing
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2018 International Residential Code
Group B — ICC BCAC Proposals

 Section R324

* Add prescriptive structural from California Solar
Permitting Guidebook (alternative method)

« Consider other prescriptive requirements from
California and Oregon

« Section R905.16 — Add BIPV tile roofing

« Section R902.4 — Add UL 2703 (for fire
classification)

« Section R903.2 — Consider flashing alternatives

Q
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ICC Code Development Process
www.iccsafe.org/codes

Group A Public Comment Hearing — Long Beach, CA,
9/30 — 10/5/15

ICC BCAC and FCAC meetings — Chicago, 11/3-4/15
Group B proposals — due January 11, 2016

Group B Code Action Hearing — Louisville, KY, April
17-27, 2016

Group B public comments — due July 22, 2016

Group B Public Comment Hearing — Kansas City, MO,
October 19-25, 2016

Note — Code Action Hearings and Public Comment Hearings are
webcast. Check for BCAC and FCAC working groups meetings
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Projected Solar PV Industry Growth

= Federal Investment Tax Credit (ITC) expected to sunset
= |nstalled PV capacity in U.S. projected to be 12 GW by 2016

Source: SEIA/GTM Research U.S. Solar Marke tInSIghl Q1 2015

greentechmedia.com/research/ussmi
U.S. Solar Installation Forecast
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What is the Problem? What have we learned?

Industry efforts to reduce cost have resulted in reduced steel
sections and rack systems that are more flexible

Although structural failures are rare, failures have been
observed in code-compliant solar PV structures

Failures have occurred at wind speeds much less than design
wind speed

Common cause is dynamic resonance of PV system owing to
frequency matching of natural frequency with vortex shedding
frequency

Vortex shedding frequency (Strouhal Number, aka “reduced
frequency”) can be calculated

Natural frequencies can be determined by computer modeling;
frequency and damping ratio determined by testing

Avoid frequency matching to avoid dynamic amplification

@ Sunkdison
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Questions?

Joe Cain, P.E.

jcain@sunedison.com i‘YSunEdiS()n

650-454-6904



