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

2. BACK-FED BREAKER MUST BE AT THE OPPOSITE END OF BUS BAR FROM THE MAIN BREAKER
OR MAIN LUG SUPPLYING CURRENT FROM THE UTILITIES.

3. ALL CONDUCTORS EXPOSED TO SUNLIGHT ARE LISTED AS SUNLIGHT RESISTANT.

4. NO SHEET METAL OR TECH SCREWS SHALL BE USED TO GROUND DISCONNECT ENCLOSURE
WITH TIN-PLATED ALUMINUM LUGS; PROPER GROUNDING/GROUND BAR KITS SHOULD BE USED.

5. ALL EXTERIOR CONDUIT, FITTINGS, AND BOXES SHALL BE WITH RAIN TIGHT AND APPROVED
FOR USE IN WET LOCATIONS.

6. DRAWINGS ARE DIAGRAMMATIC ONLY. THE LOCATION AND ROUTING OF RACEWAYS SHALL
BE DETERMINED BY THE CONTRACTOR UNLESS OTHERWISE NOTED OR STANDARDIZED.

7. ALL EQUATIONS ACCOUNT FOR WORST CASE CONDITIONS.
8. INSTALLER TO FOLLOW ALL LOCAL JURISDICTION GUIDELINES.

9. GROUNDING BUSHINGS ARE REQUIRED AROUND PRE-PUNCHED CONCENTRIC KNOCKOUTS
ON THE DC SIDE OF THE SYSTEM.

10. THE ELECTRICAL CONTRACTOR SHALL COMPLY WITH ANY AND ALL REQUIREMENTS GIVEN
BY UTILITY COMPANIES.

11.ALL OUTDOOR EQUIPMENT SHALL BE MIN. NEMA 3R RATED.

12. IF ADISCREPANCY IN QUANTITY OR SIZE OF CONDUIT, WIRE, EQUIPMENT DEVICES, OVER
CURRENT PROTECTION, GROUNDING SYSTEMS, ETC. (ALL EQUIPMENT AND MATERIALS) THE
CONTRACTOR AND OR HOME OWNER SHALL BE RESPONSIBLE FOR PROVIDING AND INSTALLING
ALL MATERIALS AND SERVICES REQUIRED BY THE STRICTEST CONDITIONS IN THE
SPECIFICATIONS OR NOTED ON THE PLANS TO ENSURE COMPLETE COMPLIANCE WITH ALL
CODES AND TO ENSURE THE LONGEVITY AND SAFETY OF THE OPERABLE SYSTEM.

13. ALL LABELS AND MARKINGS SHALL BE ATTACHED ACCORDING TO REQUIREMENTS BY NEC
AND THE LOCAL AHJ. THE AHJ MAY HAVE SPECIAL LABEL REQUIREMENTS BEYOND THE SCOPE
OF THIS DOCUMENT.

14.FOR ADDITIONAL EQUIPMENT SPECIFICATIONS, SEE PROVIDED CUT SHEETS.

15. ALL ELECTRICAL MATERIAL SHALL BE LISTED BY "UL" FOR THE TYPE OF APPLICATION AND
"UL" LABEL SHALL APPEAR ON ALL ELECTRICAL EQUIPMENT.

PROJECT DESCRIPTION

THIS GROUND-MOUNTED PHOTOVOLTAIC (PV) SYSTEM IS TO BE INSTALLED AT THE

SINGLE FAMILY RESIDENTIAL IN .

THE ENERGY PRODUCED BY THE PV SYSTEM SHALL BE INTERCONNECTED WITH THE
UTILITY GRID THROUGH THE EXISTING ON-SITE ELECTRICAL EQUIPMENT VIA
A BACK-FED BREAKER IN THE MAIN SERVICE PANEL.

VICINITY MAP

N
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SCOPE OF WORK

SYSTEM SIZE:
22.401 KW-AC
24.600 KW-DC

GROUND MOUNT ARRAY

ARRAY PITCH: 20°
AZIMUTH: 180°

MODULES :

(60) TRINA SOLAR,
TSM-410DE15M (II) 410W

AERIAL VIEW

GOVERNING CODES

ALL MODULES AND RAIL ARE LISTED BY UNDERWRITERS LABORATORIES
FOR ELECTRICAL AND FIRE SAFETY(CLASS A FIRE RATING)

NOTE:
1) NO DISCHARGE OF ANY POLLUTANTS TO ANY STORM DRAIN SYSTEM.

2) UL 1703 FOR MODULES & UL 1741 FOR INVERTERS PER CITY SOLAR
REQUIREMENTS.

THIS PROJECT SHALL COMPLY WITH THE :

2018 STATE BUILDING CODE

2018 INTERNATIONAL PLUMBING CODE

2018 INTERNATIONAL RESIDENTIAL CODE

2018 INTERNATIONAL ENERGY CODE

2018 INTERNATIONAL MECHANICAL CODE

2018 INTERNATIONAL FIRE CODE

2017 NATIONAL ELECTRICAL CODE AND
\ORDINANCES OF CITY AND OR COUNTY OF ST JOSEPH

J

INVERTER :
(2)FRONIUS PRIMO,12.5-1 [240V]

RAPID SHUTDOWN :
(2)FRONIUS,
RAPID SHUTDOWN BOX-QUATTRO

MAIN PANEL/BUS-BAR: (E)400A
MAIN BREAKER : (E)2-200A

PV RAIL:

IRONRIDGE XR1000

PV MOUNT:

IRONRIDGE GROUND MOUNT
SYSTEM

-
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DISCLAIMER: If any Errors, Discrepancies or Omissions appear in these drawings, specifications or other contract documents; The Owner or General Contractor shall notify the Designer, in writing, of such error or omission. In the event that the Owner or General
Contractor falis to give such notice, before construction and/or fabrication of the work, the Owner or General Contractor will be held responsible to the result of any errors, discrepancies or omissions and the cost of rectifying them.
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DISCLAIMER: If any Errors, Discrepancies or Omissions appear in these drawings, specifications or other contract documents; The Owner or General Contractor shall notify the Designer, in writing, of such error or omission. In the event that the Owner or General
Contractor falis to give such notice, before construction and/or fabrication of the work, the Owner or General Contractor will be held responsible to the result of any errors, discrepancies or omissions and the cost of rectifying them.
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(E)RESIDENCE

(E)MAIN SERVICE PANEL #1
N)AC DISCONNECT

L (E)UTILITY METER >\
OUTSIDE THE BUILDING  “\_

. (E)STRUCTURE

— (N) J-BOX

(N)482' AC TRENCH RUN. Tl e
1" PVC CONDUIT SCH.80. T~ el
MIN.18" DEEP T
UNDER THE ARRAY
(N)INVERTER

(N)INVERTER
(N)RAPID SHUTDOWN
(N)RAPID SHUTDOWN
(N)SUB PANEL

(N)AC DISCONNECT

SITE PLAN : SCALE: 1"=125"-0"

DISCLAIMER: If any Errors, Discrepancies or Omissions appear in these drawings, specifications or other contract documents; The Owner or General Contractor shall notify the Designer, in writing, of such error or omission. In the event that the Owner or General

Contractor falis to give such notice, before construction and/or fabrication of the work, the Owner or General Contractor will be held responsible to the result of any errors, discrepancies or omissions and the cost of rectifying them.
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—JUNCTION BOX

WIND SPEED: 105 MPH
EXPOSURE CATEGORY: B
RISK CATEGORY: 1

SOIL PRESSURE: 2000 PSI
SNOW LOAD: 20 PSF

STEEL PIPE: SCH. 40 ASTM A53 GRADE B

CONCRETE: 2,500 P.S.I.
REBAR: ASTM A615 GRADE 40
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SCALE: 1/8"=1'-0

5!_8“

—3" ST

QN
GROUND MOUNT ARRAY 80
QTY:61 2' [ 12'-8" [ 12'-8" 12'-8" 12'-8" 12'-8" ] 12'-8" [ 2'
ML T:20° . T a T a T T T T T T T T T n | vatenues
AZIMUTH: 180° g I I I I I I I I I I I I I I I I I I I I I I I I TYP.
5 PRI N I NN I N I N 1 N O N I 1 A I
%ﬂn::\t:m:@::nzzwzgu:@ui:u::u:j T DI - /e o o1 = —{@ |- o——— Jl——r — =
T [ T I N A N O A N N S 1 O A
INV] i i i i i i i i i i i i i i i i i i i i i i i i
= RS T T T T T T T T T T T T T T T T T T T T T T T T
2 o RS | 1 1 I 1 1 I 1 I 1 I ol 1 I oy 1 1 I bl barstere
© E i i i i L i i i . . . i L . i i . L . ! ! PIPE BEAMS
AC ] ] il il il Il 1 il il il il il il il ] ] il il Il 1l ] il il il
P i i i i i i i i i i i i i i i i i i i i i i i i
_ —O HE :]‘]‘::H: :D:H - @:H :H::H::D:H :EH :H::H: :D:H . :H::H: Hi: H::H::H:: ‘i‘ :]]:H :H::H:: EH
s i il i i il i I i i nor il il il i
N] i i i i i i i i i i i i i i i i i i i I i i i i
® T2 I N ) I N N I I I N I
(N)481' AC TRENCH RUN.— \ j \
_| 2" PVC CONDUIT SCH.80. " " 3" STEEL PIPE
MIN.18" DEEP iggTT(N‘nggNCRETE COLUMNS. TYP. IRONRIDGE RAIL

XR1000 TYP

IRONRIDGE RAIL
XR1000

3" STEEL PIPE
BEAMS

710
NORTH
CLEARANCE

EL PIPE
COLUMNS. TYP.

~Sm—

sl \ oy MoBULE PV MODULES
l FRAME 5 HIGH IN LANDSCAPE
.
RAIL
SOUTH in
Mid Clamp, Front CLEARANCE .
STOPPER
SLEEVE

UNIVERSAL
FASTENING
OBJECT

RAIL

PV MODULE
FRAME

End Clamp, Front

NATURAL SOIL

24" X 42"CONCRETE
FOOTING (2,500 P.S.1)

DISCLAIMER: If any Errors, Discrepancies or Omissions appear in these drawings, specifications or other contract documents; The Owner or General Contractor shall notify the Designer, in writing, of such error or omission. In the event that the Owner or General
Contractor falis to give such notice, before construction and/or fabrication of the work, the Owner or General Contractor will be held responsible to the result of any errors, discrepancies or omissions and the cost of rectifying them.
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MAX AMPS X NEC WIRE RATING IN 90° X TEMP

WIRE _ BREAKER " | TERMINAL
TAGHE MULT= AMPSDESIGN SIZE AMps| WIRETYPE | EGC/GRND.SIZE | DERATE X CONDUCTOR DERATE = | 0. raTiNG CONDUIT SIZE CONDUIT FILL
(D | 1059x 156 =1655A | 20A | (2) #1opvwiRe | (HOTHINZEARE | 405 065 x1.0 =260 >=165 | 30> =165 |OPEN AR

(2) | 1059x 156 =16.55A 20A (6) #10 THWN-2 |(1)#8 THWN-2EGC | 40x 0.65 x0.8 =20.8 >=16.5 | 30> =16.5 | 3/4" EMT FILL: 0.1632 ,31%
(3) | 2500x 125 =31.25A 40A (3) #8 THWN-2 | (1)#8 THWN-2EGC | 55x 0.91 x0.8 =40.0 >=31.3 | 40> =31.3 1" EMT FILL: 0.1464 , 33%
(4) | 5210x 125 =65.13A 70A (3) #4 THWN-2 |(1)#8 THWN-2EGC | 95x 0.91 x1.0 =86.5 >=65.1 | 70> =65.1 1" EMT FILL: 0.2838 , 33%
(5) | 10420x 125 =130.25A| 150A (3) #2/0 THWN-2 | (1)#4 THWN-2 EGC |195x 0.91 x 1.0 =177.5 >=130.3 | 145> =130.3 |1 1/2" EMT FILL: 0.7493 , 37%
(6) | 10420x 125 =130.25A| 150A (3) #4/0 THWN-2 | (1)#4 THWN-2 EGC [260 x 0.91 x 1.0 =236.6 >=130.3 |195> =130.3 | 2" PVC FILL: 1.0535 , 37%
(7) | 10420x 1.25 =130.25A|  150A (3) #2/0 THWN-2 | (1)#4 THWN-2 EGC |195x 0.91 x 1.0 =177.5 >=130.3 | 145> =130.3 |1 1/2" EMT FILL: 0.7493 ,37%
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STRING 1 : (10) MODULES IN SERIES

—(N)JUNCTION BOX
UL LISTED, NEMA 4X
MOUNTED UNDER THE
ARRAY

NOTES:
-SOLID BARE E.G.C. (FREE-AIR) MOUNTED UNDER ARRAY

-PER NEC 250.120(C): WHERE CONDUCTORS & GROUND WIRE ARE RUN EXPOSED ON ROOF FROM ARRAY TO J-BOX,
CONDUCTORS & BARE GROUND WIRE SHALL BE CONCEALED INSTALL IN CONDUIT
-PER NEC ARTICLE 690.35 INVERTER GROUND FAULT PROTECTION PROVIDED
-ALL GROUNDS AND NEUTRALS BONDED TO EXISTING GROUNDING CONDUCTOR W/ IRREVERSIBLE CRIP CONNECTOR.
-BACKFED BREAKERS MUST BE LOCATED @ OPPOSITE END OF BUS BAR FROM MAIN BREAKER OR MAIN LUG ON GRID SIDE.
WHEN A BACKFED BREAKER IS THE METHOD OF UNTILITY INTERCONNECTION, BREAKER SHALL NOT READ 'LINE OR LOAD'.
-PER CEC 250.64(C): CONDUCTOR SPLICES ONLY ALLOWED WITH COMPRESSION CONNECTORS OR EXOTHERMIC WELDING
-ALL GROUNDS AND NEUTRALS BONDED TO EXISTING GROUNDING CONDUCTOR W/ IRREVERSIBLE CRIP CONNECTOR.
-VERIFY (E) UFER GROUND NEAR MSP. IF (E) UFER IS NOT ACCESSIBLE OR VERIFIABLE, INSTALL A NEW 5/8'0 X 8' LONG
GROUNDING ROD AND BOND SOLAR SYSTEM EQUIPMENT GROUNDING ACCORDINGLY.

-PRODUCTION METER ADJACENT TO MAIN ELECTRICAL PANEL 10" TO 72" CENTER TO CENTER OF METERS 48" TO 75" ABOVE

GRADE LEVEL

(N)200A AC DISCONNECT——
SQUARE-D 2POLE- BLADE TYPE
240V,NEMA 3R W/ 150A FUSES
OUTSIDE THE BUILDING

(N)200A AC DISCONNECT —
SQUARE-D 2POLE, BLADE TYPE
240V NON-FUSED,NEMA 3R
UNDER THE ARRAY

(N)200A, 240V PV LOAD PANEL,
w/ (2)70A PV 2POLE BREAKERS

I
I
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TO UTILITY GRID
120/240V
SINGLE PHASE

(E)200A 120/240V
MAIN SERVICE PANEL#1
INSIDE THE BASEMENT

LINE
SIDE TAP

H--.H

(E)GEC -GROUNDING
ELECTRODE SYSTEM

L“““““‘\

(E)200A 120/240V
MAIN SERVICE PANEL#2

(N)481' TRENCH RUN.

MIN.18" DEEP
AC VOLTAGE DROP : 2

2" PVC CONDUIT SCH.80.

.59%

== (E)GEC -GROUNDING
ELECTRODE SYSTEM

EQUIPMENT LIST

QTY

TRINA SOLAR,
@ TSM-410 DE15M(Il) 410W

Voc:49.40V Vmp:40.70V
Isc:10.59A Imp:10.07A

60

FRONIUS RAPID

@

RAPID SHUTDOWN BOX-QUATRO

IAX. VOLTAGE :600Vdc

IAX. NUMBER OF STRINGS :4
IAX. INPUT CURRENT : 25Adc
IAX. OUTPUT CURRENT : 25Aac

(E)GEC -GROUNDING
ELECTRODE SYSTEM

DISCLAIMER: If any Errors, Discrepancies or Omissions appear in these drawings, specifications or other contract documents; The Owner or General Contractor shall notify the Designer, in writing, of such error or omission. In the event that the Owner or General
Contractor falis to give such notice, before construction and/or fabrication of the work, the Owner or General Contractor will be held responsible to the result of any errors, discrepancies or omissions and the cost of rectifying them.
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MAXIMUM VOLTAGE Il

MAXIMUM CIRCUIT ELECTRICAL SHOCK HAZARD
10X 7 @ CURRENT
TERMINALS ON THE LINE AND
@4‘:' MAX RATED OUTPUT LOAD SIDES MAY BE ENERGIZED
CURRENT OF THE CHARGE IN THE OPEN POSITION
‘ CONTROLLER OR DC-TO-DC ORANGE WARNING AREA, 690.13(B)
AC CONVERTER (IF INSTALLED)
(IF USED) 690.53 INVERTER #18#2
I TURN OFF PHOTOVOLTAIC AC
) DISCONNECT PRIOR TO
SOLAR SUB <5> R e SooReE WORKING INSIDE PANEL
20| PANEL ORAC ORANGE WARNING AREA, 110.27(C)
COMBINER REFLECTIVE STICKER, 690.31(G)(3)(4) -
e [ AWARNING |
@ ELECTRICAL SHOCK HAZARD
INVERTER <3> TERMINALS ON THE LINE AND
LOAD SIDES MAY BE ENERGIZED
<3>— oc ORANGE WARNING AREA, 705.12(B)(3) IN'THE OPEN POSITION
DISCONNECT INVERTER#1 & #2 DC VOLTAGE IS ALWAYS
PHOTOVOLTAIC PRESENT WHEN SOLAR
@—{ AC DISCONNECT MODULESS/[\JEE(E;);I;_OSED T0
JBOX OR RATED AC OUTPUT I
COMBINER CURRENT ORANGE WARNING AREA, 690.13(B)
<6>7 NOMINAL OPERATING [JEZ5M] PHOTOVOLTAIC
AC VOLTAGE <‘>
690.13(B), 690.54 INVERTER #18#2 DC DISCONNECT

ARRAY

&

690.13(8)

RAPID SHUTDOWN SWITCH FOR
SOLAR SYSTEM

REFLECTIVE STICKER, 690.56(C)(2)

ORANGE WARNING AREA, 705.12(B)(2)(3)(b)

1. ARTICLES 690 AND 705 MARKINGS SHOWN HEREON
2. ALL MARKINGS SHALL CONSIST OF THE FOLLOWING:
A. UV RESISTANT SIGN MATERIAL WITH ENGRAVED OR MACHINE
PRINTED LETTERS OR ELECTRO-PLATING
B. RED BACKGROUND COLOR WITH WHITE TEXT AND LINE WORK UON
C. ARIAL FONT
3. ALL SIGNS SHALL BE SIZED APPROPRIATELY AND PLACED IN THE
LOCATIONS SPECIFIED.
4. SIGNS SHALL BE ATTACHED TO THE SERVICE EQUIPMENT USING
PERMANENT ADHESIVE, POP-RIVETS, OR SCREWS

SOLAR PV SYSTEM EQUIPPED
WITH RAPID SHUTDOWN

TURN RAPID SHUTDOWN
SWITCH TO THE "OFF"
POSITION TO SHUTDOWN PV
SYSTEM AND REDUCE SHOCK
HAZARD IN THE ARRAY

The title “SOLAR PV SYSTEM IS EQUIPPED WITH
RAPID SHUTDOWN " shall utilize capitalized characters with
aminimum height of 9.5 mm (3,8 in.) in black on yellow background
and the remaining characters shall be capitalized with
a minimum height of 4.8 mm (3/16 in.) in black on white background.
690.56(C)(1)(a)

MIN.6"X8" PLACARD SHALL BE IN RED COLOR WITH PRINTED IN WHITE
TO GO ON MAIN SERVICE PANEL CEC 705.10

CAUTION

POWER TO THIS BUILDING IS ALSO SUPPLIED FROM THE
FOLLOWING SOURCES WITH DISCONNECT(S) LOCATED AS SHOWN.
DANGEROUS VOLTAGE MAY BE PRESENT AT ALL TIMES.

SW STATE RTE V

RESIDENCE

MAIN PANEL #1
AC DISCONNECT
UTILITY METER

RAPID SHUTDOWN #1
RAPID SHUTDOWN #2
INVERTER #2
INVERTER #1

)ﬁSTRUCTURE

GROUND MOUNT
PV ARRAY

"WARNING"
PHOTOVOLTAIC ARRAY
DISCONNECTION OF NEUTRAL OR GROUNDED CONDUCTORS MAY
RESULT IN OVERVOLTAGE ON ARRAY OR INVERTER

PLAQUE SHALL BE ATTACHED TO THE SERVICE EQUIPMENT WITH
POP-RIVETS OR SCREWS.

DISCLAIMER: If any Errors, Discrepancies or Omissions appear in these drawings, specifications or other contract documents; The Owner or General Contractor shall notify the Designer, in writing, of such error or omission. In the event that the Owner or General
Contractor falis to give such notice, before construction and/or fabrication of the work, the Owner or General Contractor will be held responsible to the result of any errors, discrepancies or omissions and the cost of rectifying them.
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HOME OWNER BUILDER
: J
Mono  Multi  Solutions TAI _M AX o 1
A TSM-DE15M(IN) S
PHONE:
DIMENSIONS OF PV MODULE
TSM-DELSMII) tunit: mm) - 3 — — ="
. 1 1 m - MRG TR ALDATAELY L Jfrﬂ:lgual ;Eﬁ:—:. uE:“sr:ﬂ?- EE:“';-‘«L: ;2;‘:? |;_;|£r:lus
——— e Pk Pomer Wat1s-Pes (W™ 390 EE 400 405 410 as
1 = i Pawer Outgut Tolerance-Peas (W) 0145 s o5 a4s o5 o5
Maximuen Powes Voltage-Us=(V) 400 401 403 405 407 409
TS M 3 D E 15 M ( I I ) Maximusm Pomer Current-bee (A) a7s 986 992 100 1007 || 1015
\ Open Circuit Voltage U (V) 485 487 450 432 454 496
Short Circult Current-bu (4) 1030 1037 1045 s 1059 1066
Module Eficiency ne (%) 182 194 197 199 e 04
144 uacr-cur : =+H e e i
MONOCRYSTALLINE CELLS Front View Maimim Pawer-Pas (WE) 204 298 £l 305 309 33
— - 5 Mariemim Powes Voltage-Ue (V) 376 w7 79 M1 383 34
Maximism Pomer Current-bee [A] 7683 780 7.6 Bo2 BOB 813
390 —415w Open Circult Voltage-Uss (V) 456 458 461 463 4B5 467
in Short Circult Current-be (4) 830 B35 843 848 BS54 850
POWER OUTPUT RANGE High power output L S W i Byt . i o s - )
20 o/ C DALY MECHANICAL DATA OWNER / ADDRESS
-4 0 | Salar Calls Monocrystalling J
MAXIMUM EFFICIENCY Cel Drientation 144 colts (6% 24)
a e - Module Dimerions 2024 = 1004 = 35mm 1
IIII i wip Weight 228k s
S el Glass 3.2 mim. High
0/+5W @ - e PHONE:
POSITIVE POWER TOLERANCE Backsheet White
Frama ¥5 mm Anodized Aluinium Alloy OCCUPANCY R3/
-Box P58 rated TYPE 5 STRU.
Highly reliable due to stringent quality control T Eﬂﬂfﬁ.m%"ﬂm.mmmmmmmm \APN#: )
" = i | TEMPERATURE RATINGS MAXIMUM RATINGS
w NMOT (Hominal Module AL'T(£3K) Operational Temperature | ~4018 +B5°C 22.401 KW-AC
= Operating Temperature)
- - . Mazimum System Velage 1500V DCED) 24.600 KW-DC
Certified to withstand challenging Tomparature Coatficient of Pues LECL R P
environmental conditions Temperatue Couficient of Us: 0290 SowLaad 5400Pa(36007a") MODULES :
Comprehensive Product o alt Miat Coroaia: Temperature CoaMigient of b DS e R Denpe (60) TRINA SOLAR,
And System Certificates . ; TSM-410DE15M (I1) 410W
: o T P-¥ CURVES OF PV HODULE (405w PACKAGING CONFIGURATION e — INVERTER(S) :
a3 s box 30 plecks (2) FRONIUS PRIMO, 12.5-1 [240V]
Modules per 40'container: 660 pleces g W
P — LINEAR PERFORMANCE WARRANTY :
(N aliil < J oo Pt Wy 2Yon o oWy ; - DATE: 03/30/21
e W 10 year Praduct Workmanship Warranty B
( € LT A "“E".é“ 25 year Linea Performance Warranty f REVISION :
.
® — - - ® PAGE INFORMATI
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Wrikamm B oy, Errvcior, Mo mracan Cormtation Prgrams

/
/
./
/./ CERTIFICATE OF COMPLIANCE
/ ' Certificate Number  20140510-E306515
/' Report Reference  E306515-20130329
/ Issue Date  2014-May-10
/ Issuedto: TRINA SCLAR LTD
/ 2 TIAN HE RD,
/' ELECTRONICS PARK NEW DISTRICT,
/' CHANGZHOU,
/~ JIANGSU 213031 CHINA.
~/ This is to certify that PHOTOVOLTAIC MODULES AND PANELS WITH
,/ representative samples of  SYSTEM VOLTAGE RATINGS OVER 600 VOLTS
7 See Addendum page.
7/
./ Have been investigated by UL in accordance with the
,/ Standard(s) indicated on this Certificate.
N/
N/ Standard(s) for Safety:  Standard for Safety for Flat-Plate Photovoltaic Modules and
/N Panels - UL 1703. Flat-Plate Photovoltaic Modules and
/ \ Panels - ULC/ORD-C1703-01.
\ Guidelines for California’s Solar Electric Incentive
. Programs’, CEC-300-2013-008-ED5-CMF.
\, Crystalline Silicon Terrestrial Photovoltaic (PV) Modules —
\. Design Qualification and Type Approval®, IEC 61215
\ Additional Information:  See the UL Online Certifications Directory at
\ www.ul.com/database for additional information
\.
\. Only those products bearing the UL Listing Mark for the US and Canada should be considered as
\ being covered by UL's Listing and Follow-Up Service ting the appropriate requi for US
. and Canada,
\. The UL Listing Mark for the US and Canada generally includes: the UL in a circle symbol with “C" and
\ “US” identifiers: © the word "LISTED"; a control number (may be alphanumeric) assigned by UL;
'\ and the product category name (product i ifier) as indi 1 in the appropriate UL Directory.
'\ Look for the UL Listing Mark on the product.
\

®

\ bt

LLE (UL or iy o curstions. piease
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| Perfect Welding / Solar Energy / Perfect Charging F, v 4 @ TECHNICAL DATA FRONIUS PRIMO 3.8-1 TO 8.2-1

SHIFTING THE LIMITS

M. tretpail et 20V 1800 W 5000 W 8,000 W 7400 W 8200 W

STy MW e W W e
| A Fassh Ci Man matguit lanih crress | Duasation 0V S8 A Prad [ 15 mae 54 A Prak | 154 e A4 A Prak | 154 e S84 A Prak [ 154 e S84 A Peak [ 154
< o e o S M T RV I R
i, o s Imerrpytion 08V 181 2404 1884 1634 1804
WA e oY 1A A e ek
The transformerless Fronius Primo is the ideal compact single-phase inverter for residential and smallscale commercial T g
applications with power categories from 3.8 to 8.2 kW. In accordance with ESA rules for residential applications, the D cciomy fh e sl A LK % Sh A% A%
Fronius Primo can operate efficiently at a maximum input voltage of 600 V. And for increased efficiency and additional provponos o
costsavings for commercial applications, the Fronius Primo can operate at the maximum input voltage of 1,000 V. Indusiry- e,
Jfec o insiiesinoy syl AL IS L Fepn e ok beclue UMl el it g e olot Ckeling are facle e N
| . 1 wireless and pec Modbus faces for ! iz and datalogging via
Fronius online and mobile platform, Fronius Solarweb.
HICHE sl TECHNICAL DATA FRONIUS PRIMO 10.0-1 TO 15.0-1
[ ——— I ——r, 1afa 247 1 R im /429 2 427 % 20b 008 28 A %8S I/ 401 5 724w I8 em | FRIMO: 10.0-1 F 3 L epeitbinl | PRI !
o e e e e e et e —e— -
R — e S L S —
e T O et s
e eCates e
T T s P — e ey TR
L —— Imakory and oundoos et allation
5 e Y R e ey

Frvmtitead brmiedaty 0. 100%

AL cotwathon Werminaly Scrw werminads 12

UL 1741 2005, LIS (o famaviame A Ml LI §740-200%, APLI¥IR lor Functiomss: ATCI MU ami

nulatioon memitoring), IEEE 1547 20011, 1 4712003, iuedation seonitering, 1EEE 1547 100, EEEE 1547 2004, Mas outjmst prraes
1 LPCL Part 13 AK B4 Article 490, ANSULEEL CA2A1, TEE Past 15 A & R NEC Articke 4902014,
I Mo 107108 {Seperndrs T01), ULIGHIR D 3 2003 C22 2 New 1971 01 [Sepesibaee 2008] . UILIASE Isssar 2 2011 Mas. oustjet Lt custresn | Dustation

CRA THL MO byause | 2013 CHA TIL AT asum 12001

Crid umerrtion

T —

Arcl Yeu
o e —— i
DM s et Ten

LIS (A ket Srasbant Dlatabogging and inveries upedate via L8

W sherneySo ol Butalogger and wenener _ Oprional Wiarless standlan 80211 bign | Tronius Solarwoh, Sanjer Madbus TR [SON | Sanspes Maodbes 5710

The: s Wi Fll b 4 sigisberned smbermaid of the W3 F3 Allisice.

Fronius Canada Lid. [ 2875 Argentia Road, Units 3 -6/ i ON L5N BGE / | WY5-ZHS-2100
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SAMPLE CONFIGURATION DUO

| Perfect Welding / Solar Energy | Perlect Charging

RAPID SHUTDOWN BOX

| The convenient rapid shutdown solution for Fronius inverters.

enhancing overall rooftop and firefighter safety. Low-profile design, a small foot print installerfriendly mounting and
wiring, make the Fronius Rapid Shutdown Box the ultimate solution for all Fronius SnaplNve
600V

Fre

ers* in systems up to

irectly connected to the inverter through the same conduit as the DC homenuns and powered by the arr

solution mini

izes the number of components and eliminates the need for an external power supply and
control button.

[ The low-profile design allows for installation undermeath the modules, ensuring a clean system look. Thanks to the

NEMA 4X rating, the box is built for severe outdoor conditions, MC4 co
«d when AC i pidly discharging
the DC lines to the inverter. An optional method is to install an emergency stop button to open the signal loop.

ctors, spring loaded terminals and generous
wiring space make wiring easy. Rapid Shutdown is trigg

ot present at the inverter,

spring loadead termi
nals and external equipment ground hug
¥ make wiring easy

{ 25A rated
e input chia
aes, ot included)

SMALL NUMBER OF COMPONENTS

system boak :
[ Mounting bracket with multiple : -

D b SErkiEgS
mounting options for maxknm A4 *Y " coniwe
Nexibility

[ NEMA 4X rated for severe

outdoor cor

[vid

</

prrwerend: na extra power supply

ed
/ No additional control button needed

olt conpuIt

RS INVERTER

SAMPLE CONFIGURATION QUATTRO

PV Sarimg |

TECHNICAL DATA

GENERAL DATA

Maximum voltage

s e

Maximum inpait current

AR

Typ. sell-consumption during operation
npat Circuits MC-4

Max. number of strings

Max, output cutrent
Ot circuits Sprir
Max, DC homenun wire size

Max. communic

Conchuit size
For use with Amiphenol H4jother contectins
External hardware required

ermisaibl e 2

Rel, humidity

installation elevation

Enclosure Type

Uit ddinensions
klrm Wi l',_hl
Compliinés

Compatible inveriers

= Rty 1 Frrsiens Mgl Sk B o el

N CONDRIT

RAPID SHUTDOWN BOX-0UO | RAPID SHUTDOWN BOX-QUATTRO |

600 VDC
: 80VDC
,':'u.\ i 25Af 25A
BE (irom the IV array)
W
12 i1 wsed with MCA Y connector) 2(4 18 used with MC 4 Y connectors)
2 4
1 2
AWGE
AWG 14
2
54in. and Lin
M4 connectors and replace with UL listed
Appropriate *Y " connectors if combining two strings
AOF 1+ 149F [40C 1o +65C)
0. 100 [non condensing)
L3123 (4000m)
Type 4X
Iljl!?x?.elimh 13B% 115 % 28 inch
(286'% 246.5 x 71.5 mm) 1351 % 293 % 71,5 mm)
4 [ i -L ) 6 Ibs. (2.7 kg)
ULE741: LTRAE004-2015; H:Clﬂchun
Fromius Galve, Frondus Primo®*®, Fronius Syr: sxcluding the Fronius Symo [ 503

208} up 1o 600V

ke veryicm o7 KL gl

B0 1581, s e chat lnerver sslvare i s have. padnes are availdee shrissgh sofrass upslase

ltare apedans hls vera |n.nw||.n1~..|

Peatens Wrlding | Sokar Lmergy | Perieet Eharpmg

THREE BUSINESS UNITS, ONE GOAL: TO SET THE STANDARD THROUGH TECHNOLOGICAL ADVANCEMENT. Ca

Wit brgan in PHS 010

e st -. . "
o ity lomemiaded i mw oo s sm P Uit srel et

v P Sekar s, ke o avalalie tmnsgh

qalate via
C@US

Fronius USA LLE

b Saar e,

cormpary San ansund 1,00 rempleytes mordmiée and LikE p....\-.q, produt éevigrme o he oratm st i e copaey Semnate
sacial

Gevelopmest meam 15r 1519

e Photmolta snd Batmry changng. Teday e Partage. IN 46368

10 be e irnevasion eares

Pactors. Ot el b S

pport s fronivs.co
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Contractor falis to give such notice, before construction and/or fabrication of the work, the Owner or General Contractor will be held responsible to the result of any errors, discrepancies or omissions and the cost of rectifying them.
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J
1
S
—_— PHONE:
s“ CSA
\ ' Group
Certificate of Compliance Supplementto Certfiateof Compliance
Certificate: 70043748 Master Contract: 203213
Certificate: 70043748 Master Contract: 203213
. The products listed, including the latest revision described below,
Project: 70143515 Date 1ssued: 2017-08-03 are eligible to be marked in accordance with the referenced Certificare.
Issued to: Fronius International GmbH s " "
Guenter Fronius Strasse | Product Certification History
Wels-Thalheim, 4600
AUSTRIA Project Date Description
Attention: Josel Feichtinger
. .. 701435 7-08- J incre zrmal rati " on Mode
The products listed below are eligible to bear the CSA Mark shown RN RO Eﬁﬂ“ffnﬁ'%"a?gﬁ:ﬂfs RS R RO MR NG )
. . P e e . . @ : .
Wfﬂl fl'd}'ﬁt‘e:’lf :f:dfcarors C'and _US for_ Ca"?da_a"d US or with ﬂdjﬂ(.‘?.l’!f TO121897 2017-05-10 Update report 70043748 to add two new models Rapid Shut Down Box Duo, OWNER / ADDRESS
indicator 'US’ for US only or without either indicator for Canada only. and Quattro,
TO9951 6 2016-10-04 Update report T0043748 to include alternate label material and altemnate J
mounting bracket. 1
sadia Mahboob 0065402 2016-05-18 Update report 70043748 to include Rapid Shutdown Box Multi and accept S‘
® Issued by: S 5 test data under the CSA SMTC program in conjunction with CSA remote
Sadia Mahboob, P.Eng, : 3
B - video testing. PHONE:
TIMH3T4R 2015-11-27 Evaluation of Fronius Rapid Shutdown Box (PVRSE). Costs shared (15 days
of witness testing in Wels Austria, Sept 14 to Oct 2, 2015) with 5 other OCCUPANCY R3/
PRODUCTS projects. TYPE 5 STRU.
o APN#:
CLASS - 5311 09 - POWER SUPPLIES-Distributed Generation Power Systems Equipment - /
CLASS - 5311 89 - POWER SUPPLIES - Distributed Generation-Power Systems Equipment - Certified to U.S,
i [Svsten size
Rapid Shutdown Box, models Single, Duo, Multi, Quattro, rack d, Iy d for use with
Fronius Galvo, Primo and Symo series inverters, 22.401 KW-AC
24.600 KW-DC
For details related to rating, size, configuration, etc. reference should be made to the CSA Certification Record,
Annex A, or the descriptive report, MODULES :
(60) TRINA SOLAR,
APPLICABLE REQUIREMENTS TSM-410DE15M (I1) 410W
. . . ) S INVERTER(S) :
CSA-C22.2 No. 107.1-01 - General Use Power Supplies
UL Std No. 1741 - Second Edition - Inverters, Converters, Controllers and Interconnection System (2) FRONIUS PRIMO, 12.5-1 [240V]
Equipment for Use With Distributed Encrgy Resources (Rev. A )
Mar 23, 2016)
DATE: 03/30/21
Referenced UL CRD for PV Rapid Shutdown Systems and CSA LTR No. AE-004-2015 (revised March 23,
2016) for PV Rapid Shutdown Systems REVISION :
. J
DOD 507 Rev. 2016-02-18 Page | i DOD 307 Rev, 3016-02-1% A PAGE INFORMATION
TITLE:
SPECS
DISCLAIMER: If any Errors, Discrepancies or Omissions appear in these drawings, specifications or other contract documents; The Owner or General Contractor shall notify the Designer, in writing, of such error or omission. In the event that the Owner or General PV- 1 2
Contractor falis to give such notice, before construction and/or fabrication of the work, the Owner or General Contractor will be held responsible to the result of any errors, discrepancies or omissions and the cost of rectifying them. & )
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Tech Briel

/5, IRONRIDGE XR Rail Family

Solar Is Not Always Sunny

Over their lifetime, solar panels experience countless
extreme weather events. Not just the worst storms in years,
but the worst storms in 40 years. High winds capable of
ripping panels from a roof, and snowfalls weighing
enough to buckle a panel frame.

XR Rails are the structural ing
these results. They resist uplift, prolact
against buckling and safely and efficiently
transfer loads into the building structure.
Their superior spanning capability
requires fewer roof attachments,
reducing the number of roof

penetrations and the amount

of installation time.

Force-Stabilizing Curve
smdrwhwmmmwmwmm
ng raits which
mmmmmmmmmﬁm
is specially designed 1o increase strength in both
directions while resisting the bwisting. Thes unique
foatura onsures groater security during extroma

weathar and a longer system lletime.
Compatible with Flat & Pitched Roofs Ci i M
XA Rads are IronFidge offars All XR Rails are made of marine-grade
o compalible with a range of till leg aluminum allay, then protocted with an
@ FiashFoo and @ options for fiat anodizes finish, Ancdizing praverts surface
othar pitched roof ool mounting and structural corrosion, whils also providing
attachments. applications. a more attractive appearance. -

XR Rail Family

Tech Briel

The XR Rail Family offers the strength of a curved rail in three targeted sizes. Each size supports specific
design loads, while minimizing material costs. Depending on your location, there is an XA Rail to match,

e

XR10 s a sleek, low-profila mou
rail, designed for regions with kight or

N snow, It achieves 6 1oot spans, while

remaining ight and

+ 6 spanning capabilty -8 ing capanidy
* Moderate load capability = Heavy load capability
* Clear anodized finish = Clear & black anodized finish
» Imemal splices available Inemal splices:
Rail Selection
The following table was prepared in li with bl

XR1000 Is a heavyweight among
solar mounting rails. i's bull to handle
amdmnmml?laﬂm
morng for commencial

+ Intemal splices available

g codes and standards. Values are

based on the following cniena ASCE 7-10, Roof Zone 1 Exposura B, I'-\oof Slope of 7 to 27 degrees and Mean
Building Height of 30 ft. Visit IronRidge.com for detailed span tables and certifications.

Rail Span

| tod | 0000000 Raspan 00000000
-m-“““

120
None
140 XR10 XR100
160 - |
100 |
120
10-20 -
140
160
100
w S— -
160
100 |
40
160
t
50-70 160 [
80-90 160 |

© 3014 Ironfidge. Inc. AN Aghts ressrved. Viait wew.ironridge.com or call 1-800-227-6523 for mare information. Varsicn 1.11 //A“
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/5, IRONRIDGE

Background

All roofing products are tested and
classified for their ability to resist fire,

Recently, these fire resistance standards
were expanded 1o include solar equipment
as part of the roof system. Specifically, this
requires the modules, mounting hardware
and roof covering to be tested together as
a system to ensure they achieve the same
fire rating as the original roof covering.

These new requirements are being adopted
throughout the country in 2016,

IronRidge Certification

IronRidge was the first company to

receive a Class A Fire Rating—the highest
possible rating—from Intertek Group plc., a
Mationally Recognized Testing Laboratory.

IronRidge Flush Mount and Tilt Mount
Systems were tested on sloped and flat
roofs in accordance with the new UL 1703
& UL 2703 test standards. The testing
evaluated the system's ability to resist
flame spread, burning material and
structural damage to the roof.

Refer to the table below to determine the
requirements for achieving a Class A Fire
Rating on your next project.

1

 Tocn Brit |
Class A Fire Rating

Fire Testing Process

Test Setup

Solar Modules

Solar modules ane given a Type
classilication based on their
matedals and construction,

Mounting System
Mounling is tested s par ol a
system that includes type-tested
modules and fire-rated roal covering.

Rool Covering

Rood covering products ane given a
Fire Class Rating ol A, Bor G based
on their tested fire

—
'y 5
/

Burning Brand Test

A burning wooden black is placed on module as a fan blows at 12 mph,
Flame cannol be saen on underside of rool within 90 minutes.

Spread of Flame Test

Flame at southam edge of roof is aimed up the reol as a fan blows at 12
mph. The flame cannot spread 6 feet or more in 10 minutes.

Flush Mount
/2\\] Any Slope Type 1,2,&3 Class A
Tilt Mount
= 6 Degrees Type 1,2, &3 Class A
A B wed Corools

Frequently Asked Questions

What is a “module type"?

The new UL1703 standard infroduces the concept of a
PV module type, based on 4

What " and flashings are d 4
compatible with Class A?

and their flashi

and 2 fire p The p of
this classification is to certify mounting smems withaut
needing to test it with every module.

What roofing materials are covered?

All fire rated roofing materials are covered within this
shingle, clay and
cement tile, metal, and membrane roofs.

What if | have a Class C roof, but the jurisdiction
now requires Class A or B?

Generally, older roofs will typically be “grandfathered
in”, and will not require re-roofing. However, if 50% or
more of the roofing material is replaced for the solar

ion the code will be enf

Where is the new fire rating requirement code listed?

2012 IBC: 1509.7.2 Fire classification. Rooftop
mounted ic systems shall have the same fire
ification as the roof quired by Section

1505.

Where is a Class A Fire Rating required?

The general requirement for rocfing systems in the IBC
refers to a Class C fire rating. Class A or B is required for
areas such as Wildland Urban Interface areas (WUI) and
for very high fire severity areas. Many of these areas are
found throughout the western United States. California
has the most Class A and B roof fire rating requirements,
due to wild fire concems.

Are mid clamps

Mid clamps and end clamps are considered part of the
PV "system”, and are covered in the certification.

—— More Resources

are
constituents of the rating at this tima. All code-compliant
flashing methods are acceptable from a fire rating
standpeint.

‘What

height is

UL fire testing was performed with a gap of 57, which is
considered worst case in the standard. Therefore, the
rating is applicable to any module to roof gap.

Am | required to install skirting to meet the fire
code?

Mo, IronRidge achieved a Class A fire rating without any
additional racking components.

‘What determines Fire Classification?

Fire Classification refers to a fire-resistance rating
system for roof cavering materials based on their ability
to withstand fire exposure.

Class A - effective against severe fire exposure
Class B - ive against fire
Class C - effective against light fire emom

‘What if the roof covering is not Class A rated?

The IronRidge Class A rating will not diminish the fire
rating of the roof, whether Class A, B, or C.

‘What tilts is the tilt mount system fire rated for?

The tilt mount system is rated for 1 degrees and up and
any roof to module gap, or mounting height.

Installation Manuals

2703 Listing and Fire Rating Classification,
Go to lrenRidge.com

© 2018 IronRidge, nc. All ights reservod. Visit s irooridge.com or call 1-800- 2270623 for mans infarmation. ersion 1.20

Visit our website for manuals that include UL

Engineering caniﬁnatiun Lmrs
W offer
and pre-stamped certrhcalmn iaﬂers
Go to lronRidge.com
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DISCLAIMER: If any Errors, Discrepancies or Omissions appear in these drawings, specifications or other contract documents; The Owner or General Contractor shall notify the Designer, in writing, of such error or omission. In the event that the Owner or General
Contractor falis to give such notice, before construction and/or fabrication of the work, the Owner or General Contractor will be held responsible to the result of any errors, discrepancies or omissions and the cost of rectifying them.
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Datasheet

/5 IRONRIDGE Ground Mount System

360" Product Tour
Visit ironridge.com
—— Substructure
Top Caps Bonded Rail Connectors = Diagonal Braces Cross Pipe & Plers

Mount on all terrains, in no time.

A

Caonnect vertical and cross Atach and bond Rail
pipes. Assembly to cross pipes.

b

Steal pipes or mechanical
tubing for substructure.

e

Optional Brace provides
additional support.

The IronRidge Ground Mount System combines our XR1000 rails with locally-sourced steel pipes or
mechanical tubing, to create a cost-effective structure capable of handling any site or terrain challenge.

Installation is simple with only a few structural components and no drilling, welding, or heavy machinery
required. In addition, the system works with a variety of foundation options, including concrete piers and driven

piles. Rail Assembly

XR1000 Rails UFOs Stopper Sleeves CAMO -
Rugged Construction PE Certified = - |
f Enginsered steel and aluminum Pre-stamped engineering letters | =
components ensure durability. available in most states. l l B
UL 2703 Listed System Design Software Curved rails | Universal f Objects  Snap onto the UFO o lurn  Bond modules o ralls while
@ Meets newest effective UL 2703 Online tool generates engineering spanning capabilities. bond modules to rails. into a bonded end clamp.  staying completaly hidden.
standard. values and bill of materials.
—— Resources
[
Flexible Architecture 25-Year Warranty Design Assi » * «  NABCEP Certified Training
i ; Go from rough layout to fully - .v Eam free continuing education credits,
:"uuni“!pfr;o;:d:;?:n:"d rey ;r?r?]um;gua[ran' Ihed iabh free engineered system. For free. 4, *h while learning more about our systems,
9 B painng ’ Go to ironridge.com/design v Go to ironridge.com/training

DISCLAIMER: If any Errors, Discrepancies or Omissions appear in these drawings, specifications or other contract documents; The Owner or General Contractor shall notify the Designer, in writing, of such error or omission. In the event that the Owner or General
Contractor falis to give such notice, before construction and/or fabrication of the work, the Owner or General Contractor will be held responsible to the result of any errors, discrepancies or omissions and the cost of rectifying them.
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/45, IRONRIDGE UFO Family of Components

Simplified Grounding for Every Application

The UFO family of components eliminates the need for
grounding hard by bonding solar modules
directly to IronRidge XR Rails. All system types that feature
the UFO family—Flush Mount, Tilt Mount and Ground
Mount—are fully listed to the UL 2703 standard.

UFO hardware forms secure electrical bonds with both the
module and the rail, resulting in many parallel grounding

paths throughout the system. This leads to safer and more
reliable installations.

Universal Fastening Object (UFO)

The UFD securely bonds solar modules to XR
Ras. It coms assembled and lubricated, and
«can fit a wide range of module heights.

Grounding Lug

A single Grounding Lug Bonded Attachments
connects an entine row The bonding bot attachas.
of PV modules 1o the and bonds the L-foat o the

grounding conductor, rail. It is instaled with the
same socket B3 the rest of the

system,

DISCLAIMER: If any Errors, Discrepancies or Omissions appear in these drawings, specifications or other contract documents; The Owner or General Contractor shall notify the Designer, in writing, of such error or omission. In the event that the Owner or General

g
:

System Diagram

pete
allg o

e 0 Eate @ Bt e e @ Fie i R

_ﬁ

O UFO ‘ Stopper Sleeve ® Grounding Lug [] Bonded Splice —L— Ground Wire

v App d Enph. icrol can provide ding of IronRidge systems, eliminating the need for
g g lugs and field i lled equip ground conductors (EGC). A mini of two microi o the
same rail and connected to the same Engage cable is required. Refer to i i for additi details.

UL Certification Cross-System Compatibility
The IronfRidge Flush Mount, Feature | FlushMount | TiltMount | Ground Mount

Tilt Mount, and Ground Mount

XR Rail V v XR1000 Onl

Systems have been listed to UL~ | = | | my |

2703 by Intertek Group pl. | UFO5stopper | v | v ! v |
| Rnanded Snlina | - 1 - 1 NiA L

Contractor falis to give such notice, before construction and/or fabrication of the work, the Owner or General Contractor will be held responsible to the result of any errors, discrepancies or omissions and the cost of rectifying them.
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