PHOTOVOLTAIC ROOF MOUNT SYSTEM

32 MODULES-ROOF MOUNTED - 11.68 kWDC, 9.28 kWAC
1507 NW FRONTIER DR, LAKE CITY, FL 32055 USA

Unicity
Solar Energy
UNICITY SOLAR ENERGY
LICENSE # EC13010036
ADDRESS: 4612 FLORIDA AVE
PALM HARBOR, FL 34683 USA
PHONE: 727-945-6060

SYSTEM SUMMARY:

(N) 32 - TRINA SOLAR TSM-DEO06X.05(1l) (365W) MODULES

GENERAL NOTES:

e APPLICABLE CODE: 2020 FLORIDA BUILDING CODE (7TH EDITION) & ASCE 7-16 MINIMUM

DESIGN LOADS FOR BUILDING AND OTHER STRUCTURES.

(N) 32 - ENPHASE IQ8PLUS-72-2-US MICRO-INVERTERS e LAG SCREW DIAMETER AND EMBEDMENT LENGTHS ARE DESIGNED PER 2020 FLORIDA
BUILDING CODE (7TH EDITION) REQUIREMENTS. ALL BOLT CAPACITIES ARE BASED ON

(N) JUNCTION BOX

E) 200A MAIN SERVICE PANEL WITH (E) 200A MAIN BREAKER

(
(N) 60A FUSED AC DISCONNECT
(N) ENPHASE 1Q COMBINER BOX 4

DESIGN CRITERIA:

ROOF TYPE: - CORRUGATED METAL
SEAM SPACING: - SEAMS @12" O.C.
STORY: - ONE STORY

SNOW LOAD : - 0 PSF

WIND SPEED :- 117 MPH

WIND EXPOSURE:- C

RISK CATEGORY:- Il

GOVERNING CODES:

2020 7TH EDITION FLORIDA BUILDING CODE :
2020 7TH EDITION FLORIDA BUILDING CODE :
2020 7TH EDITION FLORIDA BUILDING CODE :
2020 7TH EDITION FLORIDA BUILDING CODE :
2020 7TH EDITION FLORIDA BUILDING CODE :
2020 7TH EDITION FLORIDA BUILDING CODE :
2020 7TH EDITION FLORIDA BUILDING CODE :
2020 7TH EDITION FLORIDA BUILDING CODE :
2020 7TH EDITION FLORIDA FIRE PREVENTION CODE (NFPA)

2017 NATIONAL ELECTRIC CODE (NEC)

SHEET INDEX

PV-0 COVER SHEET

PV-1 SITE PLAN WITH ROOF PLAN

PV-2 ROOF PLAN WITH MODULES

PV-3 ROOF ZONING AND
ATTACHMENT PLAN

PV-3.1 ATTACHMENT DETAILS

PV-4 ELECTRICAL LINE DIAGRAM & CALCULATION

PV-4.1 EQUIPMENT PHOTOS
PV-5 WARNING LABELS
PV-6+ EQUIPMENT SPEC SHEETS

MATERIAL.

SOUTHER YELLOW PINE (SYP) RESIDENTIAL WOOD ROOF RAFTERS AS EMBEDMENT

e ALL WIND DESIGN CRITERIA AND PARAMETERS ARE FOR HIP AND GABLE RESIDENTIA
ROOFS, CONSIDERING FROM A 7° TO A MAXIMUM 23° (5/12 TO A MAXIMUM 7/12 PITCH)
ROOF IN SCHEDULE. CONTRACTOR TO FIELD VERIFY THAT MEAN ROOF HEIGHT DOES

NOT EXCEED 30'-0".

e ROOF SEALANTS SHALL CONFORM TO ASTM C920 AND ASTM 6511, AND IS THE
RESPONSIBILITY OF THE CONTRACTOR TO PILOT DRILL AND FILL ALL HOLES.
e ALL DISSIMILAR MATERIALS SHALL BE SEPARATED WITH NEOPRENE WASHERS, PADS,

ETC OR SIMILAR.

e ALL ALUMINUM COMPONENTS SHALL BE ANODIZED ALUMINUM 6105-T5 UNLESS

OTHERWISE NOTED.

e ALL LAG SCREW SHALL BE ASTM A276 STAINLESS STEEL UNLESS OTHERWISE NOTED.
e ALL SOLAR RAILING AND MODULES SHALL BE INSTALLED PER MANUFACTURER

INSTRUCTIONS.

e CONTRACTOR SHALL ENSURE ALL ROOF PENETRATIONS TO BE INSTALLED AND
SEALED PER 2020 FLORIDA BUILDING CODE (7TH EDITION) OR LOCAL GOVERNING

CODE

ELECTRICAL NOTES

e ALL EQUIPMENT TO BE LISTED BY UL OR OTHER NRTL, AND LABELED FOR ITS

BUILDING APPLICATION.

e ALL CONDUCTORS SHALL BE COPPER, RATED FOR 600 \V AND 90 DEGREE C WET
RESIDENTIAL ENVIRONMENT.
MECHANICAL «  WIRING, CONDUIT, AND RACEWAYS MOUNTED ON ROOFTOPS SHALL BE ROUTED
PLUMBING DIRECTLY TO, AND LOCATED AS CLOSE AS POSSIBLE TO THE NEAREST RIDGE, HIP, OR
FUEL GAS VALLEY.
ENERGY CONSERVATION e WORKING CLEARANCES AROUND ALL NEW AND EXISTING ELECTRICAL EQUIPMENT

EXISTING BUILDING

SHALL COMPLY WITH CEC 110.26.

ACCESSIBILITY o  DRAWINGS INDICATE THE GENERAL ARRANGEMENT OF SYSTEMS. CONTRACTOR

SHALL FURNISH ALL NECESSARY OUTLETS, SUPPORTS, FITTINGS AND ACCESSORIES
TO FULFILL APPLICABLE CODES AND STANDARDS.

e WHERE SIZES OF JUNCTION BOXES, RACEWAYS, AND CONDUITS ARE NOT SPECIFIED,
THE CONTRACTOR SHALL SIZE THEM ACCORDINGLY.

e ALL WIRE TERMINATIONS SHALL BE APPROPRIATELY LABELED AND READILY VISIBLE.

¢ MODULE GROUNDING CLIPS TO BE INSTALLED BETWEEN MODULE FRAME AND
MODULE SUPPORT RAIL, PER THE GROUNDING CLIP MANUFACTURER'S INSTRUCTION.

e MODULE SUPPORT RAIL TO BE BONDED TO CONTINUOUS COPPER G.E.C. VIA WEEB
LUG OR ILSCO GBL-4DBT LAY-IN LUG.

e THE POLARITY OF THE GROUNDED CONDUCTORS IS NEGATIVE
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INITIAL RELEASE  |10/27/2022| UR

PROJECT NAME

WILLIAM NAILLER
1507 NW FRONTIER DR,
LAKE CITY, FL 32055 USA
AHJ: COLUMBIA COUNTY

SHEET NAME

COVER SHEET

SHEET SIZE

ANSI B
1M" X7

SHEET NUMBER

PV-0
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@ ROOF ACCESS POINT SHALL BE LOCATED IN AREAS THAT DO NOT INOTE: NO FENCE/GATE SURROUND THE PROPERTY |

REQUIRE THE PLACEMENT OF GROUND LADDERS OVER OPENINGS SUCH AS
WINDOWS OR DOORS, AND LOCATED AT STRONG POINTS OF BUILDING
CONSTRUCTION IN LOCATIONS WHERE THE ACCESS POINT DOES NOT
CONFLICT WITH OVERHEAD OBSTRUCTIONS SUCH AS TREE LIMBS, WIRES
OR SIGNS.

NOTE:

e ALL ELECTRICAL EQUIPMENT, INVERTERS,
DISCONNECTS, MAIN SERVICE PANELS, ETC. SHALL
NOT BE INSTALLED WITHIN 3’ OF THE GAS METERS’
SUPPLY OR DEMAND PIPING.

Unicity
Solar Energy
UNICITY SOLAR ENERGY
LICENSE # EC13010036
ADDRESS: 4612 FLORIDA AVE
PALM HARBOR, FL 34683 USA
PHONE: 727-945-6060

NOTE: ACTUAL ROOF CONDITIONS AND SEAMS (OR SEAM)
LOCATIONS MAY VARY. INSTALL PER MANUFACTURER(S)

INSTALLATION GUIDELINES AND ENGINEERED SPANS FOR
ATTACHMENTS

NOTE TO INSTALLER: FIELD ADJUSTMENTS

REVISIONS

CAN BE MADE TO LAYOUT OF THE ARRAY

DESCRIPTION DATE REV

PHOTOVOLTAIC MODULES e INITIAL RELEASE  [10/27/2022| UR

TRINA SOLAR TSM-DE06X.05(I1) (365W) y

# 72.91" ﬂf /
/

/

/
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PROJECT NAME

(N) #12 AWG WIRE OR EQUIVALENT WITH
3/4" OR GREATER EMT OR EQUIVALENT

CONDUIT RUN
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MODULE TYPE, DIMENSIONS & WEIGHT

NUMBER OF MODULES = 32 MODULES

MODULE TYPE = TRINA SOLAR TSM-DE06X.05(1l) (365W) MODULES

MODULE WEIGHT =43.4 LBS / 19.7 KG.
MODULE DIMENSIONS = 72.91"X 39.21" = 19.85 SF

UNIT WEIGHT OF ARRAY = 2.19 PSF

PHOTOVOLTAIC MODULES
TRINA SOLAR
TSM-DE06X.05(1l) (365W)

# 72.91" ﬁf
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e PLUMBING VENTS, SKYLIGHTS AND MECHANICAL VENTS SHALL
NOT BE COVERED, MOVED, RE-ROUTED OR RE-LOCATED.

1 ROOF PLAN WITH MODULES

SCALE: 3/32"=1'-0"

s "ARp

ARRAY AREA & ROOF AREA CALC'S

AREA OF NEW ARRAY

AREA OF ROOF(PLAN

TOTAL ROOF AREA
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Unicity
Solar Energy
UNICITY SOLAR ENERGY
LICENSE # EC13010036
ADDRESS: 4612 FLORIDA AVE
PALM HARBOR, FL 34683 USA
PHONE: 727-945-6060
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DESCRIPTION DATE REV

INITIAL RELEASE  |10/27/2022| UR

(Sq. Ft.) (\S/f\,':\?) COVERED BY ARRAY %
635.29 3131.39 20%
(N) #12 AWG WIRE OR EQUIVALENT WITH 20% ROOF AREA (ARRAY <33% OF ROOF AREA)
3/4" OR GREATER EMT OR EQUIVALENT
CONDUIT RUN ARRAY AREA & ROOF AREA CALC'S
ROOF
ARRAY ROOF
ROOF | H*OF AREA AREA AREA
MODULES| gy Ft) | (Sq. Ft) cg'\a/gisc()%s)v
#1 13 258.09 880.29 29.32
#2 10 198.53 355.10 55.91
#3 9 178.68 423.35 42.21
ROOF DESCRIPTION
CORRUGATED METAL
ROOF TYPE ROOF
ROOF SEAMS SEAMS
ROOF | "7 AZIMUTH SIZE SPACING
#1 26° 292° N/A 12" 0.C.
#2 26° 112° N/A 12" 0.C.
#3 26° 202° N/A 12" 0.C.
LEGEND
UTILITY METER
MAIN SERVICE PANEL
AC DISCONNECT
ENPHASE COMBINER BOX 4
JUNCTION BOX
NOTE TO INSTALLER: FIELD ADJUSTMENTS | | CONDUIT
CAN BE MADE TO LAYOUT OF THE ARRAY
- ENPHASE IQ8PLUS-72-2-US
@ ROOF ATTACHMENTS
NOTE: ACTUAL ROOF CONDITIONS AND SEAMS (OR SEAM) | RAFTERS
LOCATIONS MAY VARY. INSTALL PER MANUFACTURER(S) VENT, ATTIC EAN
INSTALLATION GUIDELINES AND ENGINEERED SPANS FOR oL (ROOFOBSTRUCTION)
ATTACHMENTS O] | CHIMNEY

PROJECT NAME

WILLIAM NAILLER
1507 NW FRONTIER DR,
LAKE CITY, FL 32055 USA
AHJ: COLUMBIA COUNTY
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ROOF PLAN WITH
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EggESLSZEF:J;XﬁETLELAYOUT s NOTE: ACTUAL ROOF CONDITIONS AND SEAMS (OR SEAM)

CONCEPTUAL, BUT AS PROVIDED, CONFORMS LOCATIONS MAY VARY. INSTALL PER MANUFACTURER(S) =

WITH THE REQUIREMENTS SET IN SHEET PV-3 INSTALLATION GUIDELINES AND ENGINEERED SPANS FOR UI'IICI"'L_]

CONTRACTOR MAY ADJUST PANEL LOCATION. ATTACHMENTS e Enura

ZONE 3. SEE 2020 FLORIDA RESIDENTIAL GODE RE UNIGITY SOLAR ENERGY

(7TH EDITION) FOR MORE DETAILS 4/% NOTE TO INSTALLER: FIELD ADJUSTMENTS ADISIFSEESNSS:E:EC;L?F%:?WE
)/ PALM HARBOR, FL 34683 USA

APPLICABLE CODE: 2020 FLORIDA BUILDING CODE /4 /% D CAN BE MADE TO LAYOUT OF THE ARRAY PHONE: 727-945-6060

(7TH EDITION) & ASCE 7-16 MINIMUM DESIGN

LOADS FOR BUILDING AND OTHER STRUCTURES.

BILL OF MATERIALS
LAG SCREW DIAMETER AND EMBEDMENT
LENGTHS ARE DESIGNED PER 2020 FLORIDA ZONE 2e IS A 4 FT WIDE ZONE EQUIPMENT ary DESCRIPTION
BUILDING CODE (7TH EDITION) ALONG THE EAVE RAIL 18 |UNIRAC SM LIGHT RAIL 168" DARK REVISIONS
REQUIREMENTS.ALL BOLT CAPACITIES ARE BASED SPLICE 10 |BND SPLICE BAR PRO SERIES DRK oescrrmon | oare | rev
ON A SOUTHER YELLOW PINE (SYP) RESIDENTIAL MID CLAMP 52 |UNIVERSAL AF MID CLAMPS
WOOD ROOF RAFTERS AS EMBEDMENT MATERIAL. END CLAMP 24 |UNIVERSAL AF END CLAMPS INITIAL RELEASE  |10/27/2022] UR
S-5-PROTEA BRACKET
ALL WIND DESIGN CRITERIA AND PARAMETERS ATTACHMENT 74 | ATTACHMENTS
ARE FOR HIP AND GABLE RESIDENTIAL ROOFS, ZONE 2r IS A 4 FT WIDE ZONE GROUNDING LUG 06 |GROUNDING LUG
CONSIDERING FROM A7° TO A MAXIMUM 23° (7/12 ALONG THE RIDGE
TO A MAXIMUM 7/12 PITCH) ROOF IN SCHEDULE.

CONTRACTOR TO FIELD VERIFY THAT MEAN ROOF
HEIGHT DOES NOT EXCEED 30'-0".

ROOF SEALANTS SHALL CONFORM TO ASTM C920
AND ASTM 6511, AND IS THE RESPONSIBILITY OF
THE CONTRACTOR TO PILOT DRILL AND FILL ALL
HOLES.

&g

ALL DISSIMILAR MATERIALS SHALL BE SEPARATED
WITH NEOPRENE WASHERS, PADS, ETC OR
SIMILAR.

ALL ALUMINUM COMPONENTS SHALL BE PROJECT NAME

ANODIZED ALUMINUM 6105-T5 UNLESS
OTHERWISE NOTED.

ALL LAG SCREW SHALL BE ASTM A276 STAINLESS

STEEL UNLESS OTHERWISE NOTED. © <Ly
Xxw ¢
ALL SOLAR RAILING AND MODULES SHALL BE 0> =
INSTALLED PER MANUFACTURER INSTRUCTIONS. rrco >
SIonAL Luwg Q
CONTRACTOR SHALL ENSURE ALL ROOF %7000 S O O
PENETRATIONS TO BE INSTALLED AND SEALED This item has beeiuggggt?g%?cally signed and <_E Z ™ <
PER 2020 FLORIDA BUILDING CODE (7TH EDITION) o sealed by Saddam Ahmad PE using a Digital = O E' o
OR LOCAL GOVERNING CODE. Signature and date. Printed copies of this document e
are not considered signed and sealed and the E L - 2
NOTE TO INSTALLER: signature must be verified on any electronic copies <( ; t 3
NOTE FIELD ADJUSTMENTS CAN BE MADE TO Digitally signed by =1 Z>5 O
THE LAYOUT OF THE ARRAY. Saddam Saddam Ahmad EI = 3 O
Date: 2022.10.27 o -
PLUMBING VENTS, SKYLIGHTS AND Ah m ad 14:10:04 -05'00" ) <¥( E
MECHANICAL VENTS SHALL NOT BE o A <
COVERED, MOVED, RE-ROUTED OR
RE-LOCATED.
SHEET NAME
LEGEND ATTACHMENT
4 FT SQUARE CORNERS ARE PLAN
ZONE 3 @ | ROOF ATTACHMENTS
SPACED AT 48" O.C.
ZONE 2n IS A 4 FT WIDE ZONE SHEET SIZE
ALONG THE RAKE — | RAL ANSI B
777777777 SEAMS 12" O.C . 11" XA7"
4 ROOF ZONING AND ATTACHMENT PLAN N> ZONE
SCALE: 1/8"=1'-0" - CORNER WIND ZONE PV-3
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ATTACHMENTS

NOTE: ACTUAL ROOF CONDITIONS AND RAFTERS (OR SEAM)
LOCATIONS MAY VARY. INSTALL PER MANUFACTURER(S)
INSTALLATION GUIDELINES AND ENGINEERED SPANS FOR

UNIRAC SM LIGHT RAIL

PV MODULE

o~

Unicity
Solar Energy
UNICITY SOLAR ENERGY
LICENSE # EC13010036
ADDRESS: 4612 FLORIDA AVE
PALM HARBOR, FL 34683 USA
PHONE: 727-945-6060
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DESCRIPTION DATE REV

INITIAL RELEASE  |10/27/2022| UR

g

@m @

ENLARGE DETAIL

UNIRAC SM LIGHT RAIL

(N) S-5! PROTEA BRACKET
ATTACHMENT

CORRUGATED
METAL
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LAKE CITY, FL 32055 USA
AHJ: COLUMBIA COUNTY

—
10" (TYP.)
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Unicity
Solar Energy
UNICITY SOLAR ENERGY
LICENSE # EC13010036
ADDRESS: 4612 FLORIDA AVE
PALM HARBOR, FL 34683 USA
PHONE: 727-945-6060

REVISIONS

DESCRIPTION DATE REV

INITIAL RELEASE  |10/27/2022| UR

PROJECT NAME

WILLIAM NAILLER
1507 NW FRONTIER DR,
LAKE CITY, FL 32055 USA
AHJ: COLUMBIA COUNTY

SHEET NAME

ELECTRICAL LINE
DIAGRAM

NEW INVERTER SPECIFICATIONS SOLAR MODULE SPECIFICATIONS AMBIENT TEMPERTURE SPECIFICATIONS
NOMINAL OUTPUT | NOMINAL OUTPUT TEMPERATURE CONDUCTOR
MANUFACTURER / MODEL # |QUANTITY
VOLTAGE CURRENT MANUFACTURER / MODEL # VMP | IMP | VOC | ISC COl(E)l;F\I/C;ICENT RECORD AMBIENT TEMP | CONDUIT TEMP}__\I’EAR_’I_AETURE
ENPHASE IQ8PLUS-72-2-US 32 240 VAC 1.21A - LOW TEMP | (HIGH TEMP 2%) | HEIGHT
TRINA SOLAEJSSV':,A) DEOOX05UD | 372 | 082 | 450 |1035| -0.25%"C ONROOF | O
MODULE DIMENSION 72.91"L x 39.21"W x 1.38" D -7° 35° 718" 90° 75°
\\\\‘\‘E‘“SI ! 'Iil’o’/ll,
\\\\ Mo B\ "/,
11 MICRO-INVERTERS IN BRANCH CIRCUIT #1 S;‘;_\R'\c E ng-‘.“%@
5*:'. "._*:
+ _ Digitally signed = ; No 92909 12
‘ | ‘ | o Natalle by Natalie S EW“}'%M&ZE
S g:tsZ.aln E/:»o STATE OF Q‘j’\\\:
S S = . 20221027 /”ff.lé}ép-'-‘-‘fg{i?ﬁ“\
= I,\/ |,\/ Hossa N 13:10:01 -05'00' g ’HHﬁu\\ W
o L A I a This item has been electronically signed and BI-DIRECTIONAL
sealed by Natalie S. Hossain PE using a Digital 1-PHASE, 3-W,
11 MICRO-INVERTERS IN BRANCH CIRCUIT #2 Signature and date. Printed copies of this document 120V/240V, 60Hz
are not considered signed and sealed and the
‘ | ‘ | oo signature must be verified on any electronic copies
(N) JUNCTION BOX
A, A, A, (N) ENPHASE 1Q (N) AC DISCONNECT:  LINE SIDE TAP
I I COMBINER BOX 4 60A FUSED, 50A/2P
o .-_|-. .i. o i. - a o o FUSES, 240V NEMA 3R,
= =) = [\ M 1 A UL LISTED,
! — m 1Q GATEWAY
10 MICRO-INVERTERS IN BRANCH CIRCUIT #3 [\ SOAFUSES | [\ (. 200
] [ 15A ) — (E) 200A MAIN
FERY SERVICE PANEL
il 20A WITH (E) 200A MAIN
20A S BREAKER (TOP FED)
20A
(— (= L= il L N fgpu—
V] V) V) .
| | - o PR
I | | ——n
\7 \Hr
—— ENPHASE IQ8PLUS-72-2-US EXISTING
MICRO-INVERTERS gngUE“"mD'NG
B
TERMINATOR CAP ON LAST CABLE
CONNECTOR AC TRUNK CABLE (TYP)
CONDUCTOR SCHEDULE AND CALCULATIONS
. ] Wire Wire . Temp. Wire Temp. Conduit Derated Inverter NEC Design Ground | Ground Wire
WireTag | Conduit Qty Gauge Wire Type Rating | Ampacity (A) | Derate | Fill Derate | Ampacity (A) |  Qty NOCIA) | correction | Current () Size Type
A OPEN AIR 3 12 AWG Q Cable 90°C 30 0.96 1.0 28.80 11 1.21 1.25 16.64 06 AWG BARE CU
B E’g‘UI\E/'\A"LTEﬁ.FF 6 12 AWG THWN-2 90°C 30 0.96 0.80 23.04 11 1.21 1.25 16.64 10AWG | THWN-2
C EQU|\E/'>AALTE8$ 3+G 8 AWG THWN 75°C 50 0.94 1.0 47.00 32 1.21 1.25 48.40 08 AWG THWN
D E’QUI\E/'\A"LTE8$ 3 6 AWG THWN 75°C 65 0.94 1.0 61.10 32 1.21 1.25 48.40 08 AWG THWN

ELECTRICAL LINE DIAGRAM

1

SCALE: NTS
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Solar Energy
UNICITY SOLAR ENERGY
LICENSE # EC13010036
ADDRESS: 4612 FLORIDA AVE
PALM HARBOR, FL 34683 USA
PHONE: 727-945-6060
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EQUIPMENT PHOTOS
1 SCALE: NTS PV-4.1




A WARNING

ELECTRIC SHOCK HAZARD

TERMINALS ON THE LINE AND LOAD
SIDES MAY BE ENERGIZED IN THE
OPEN POSITION

LABEL LOCATION:

AC & DC DISCONNECT AND SUB PANEL

(PER CODE: NEC 690.13(B))

A WARNING DUAL POWER SOURCE
SECOND SOURCE IS PHOTOVOLTAIC SYSTEM

LABEL LOCATION:
MAIN SERVICE PANEL & NET METER
(PER CODE: NEC 705.12(D)(3), NEC
705.12(B)(3-4) & NEC 690.59)

PHOTOVOLTAIC

AC DISCONNECT

LABEL LOCATION:
AC DISCONNECT
NEC 690.13(B)

RAPID SHUTDOWN SWITCH
FOR SOLAR PV SYSTEM

LABEL LOCATION:
RAPID SHUTDOWN
(PER CODE: NEC 690.56(C)(3)

PHOTOVOLTAIC SYSTEM AC DISCONNECT SOLAR PV SYSTEM EQUIPPED

RATED AC OPERATING CURRENT 38.72 AMPS WITH RAPID SHUTDOWN

AC NOMINAL OPERATING VOLTAGE 240 VOLTS

/M\
.Qe‘}‘_
rf

Unicity
Solar Energy
UNICITY SOLAR ENERGY
LICENSE # EC13010036
ADDRESS: 4612 FLORIDA AVE
PALM HARBOR, FL 34683 USA
PHONE: 727-945-6060

LABEL LOCATION:
AC DISCONNECT & INVERTER SHUTI'LE")I(?)I\\INEASPVI\IIJITCH
(PER CODE: NEC690.54) TO THE "OFF" POSITION SOVPANELS
TO SHUTDOWN PV
/N SYSTEM AND REDUCE
SHOCK HAZARD IN
ARRAY D

REVISIONS

DESCRIPTION DATE REV

INITIAL RELEASE  |10/27/2022| UR

LABEL LOCATION:
AC DISCONNECT, DC DISCONNECT, POINT OF
INTERCONNECTION

LABEL LOCATION: .
SERVICE PANEL IF SUM OF BREAKERS EXCEEDS (PER CODE: 605.11.3.1(1) & 690.56(C)(1)(2))
PANEL RAT!NG i,
(PER CODE: NEC 705.12 (B)(2)(3)(b) 'S e,
SR e 98,
ev:_.-\’\(:v 86:":7/ /,”

T

WARNING:PHOTOVOLTAIC gaiee

méizﬁ&S*ﬁ(?W

POWER SOURCE

N [ RN
b Lompl NS
/) ,/\9,5- 10 NAL e‘}\\\\\

’
Zathinss

LABEL LOCATION:

EMT / CONDUIT RACEWAYS

(PER CODE: NEC 690.31(G)(3) This item has been electronically signed and
sealed by MNatalie S. Hossain PE using a Digital
MAIN PHOTOVOLTAIC Signature and date. Printed copies of this document
are not considered signed and sealed and the

LABEL LOCATION: signature must be verified on any electronic copies

MAIN SERVICE DISCONNECT / UTILITY METER
(PER CODE: NEC 690.13(B))

. Digitally signed
Natalie S byNatalies

Hossain

Hossain Date:2022.10.27
13:10:17 -05'00"
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Monc  Multi  Solutions

THE

Residential Module

MULTI-BUSBAR MONO PERCMODULE

132-Cell

MONOCRYSTALLINE MODULE

355-380W

POWER OUTPUT RANGE

20.6%

MAXIMUM EFFICIENCY

0~+5W

POSITIVE POWER TOLERANCE

Founded in 1997, Trina Solar is the
total salution provi arsolarens

sence araund the globe, Tri ble ta
ide excaptional senvice Toeach customarin
each markel 5 aurj =
products with th ngof Tr

Weare com
bene | colla
stributors and other partners ir
oy together,

Comprehensive Products
and System Certificates
ULB1730
[EC 61215/ 1EC 517304
1509001 Duality
1S014001; Environmentdl Management System
15014064: Graenhouse Gases Emissians Vearification
OHSAS 18001; Occupation Health and Safety

Manzagemeant Sysiem
:@us

UETED

CE1701/ECRE71E

Management System

PYCYCLE
4

Trinasolar

PRODUCTS

T5M-DEOEX.05(11}

POWER RANGE
355-380W

High power and High Efficiency

» Up to 380W front power and 20.6% module efficiency with half-cut and MBB
(Multi Busbar) technology bringing more BOS savings

* Reduce BOS cost with higher power bin and 1500V system voltage

Residential Module

MULTI-BUSBAR MONQO PERC MODULE

Outstanding visual appearance
# Designed with aesthetics inmind
«Excellent cell color control

* Thinner wires that appear all black at a distance

High reliability

» Ensured PID resistance through cell process and module material control

= Resistant to salt, acid and ammonia

+ Mechanical performance: Up to 5400 Pa positive load and 2400 Pa negative
load

D G © »

Certified to withstand the most chanllenging
environmental conditions
¢Excellent IAM and low light performance validated

» Lower temp co-efficient (-0.34%) and NOCT bring more energy leading to
lower LCOE
= Better anti-shading performance and lower operating temperature

PERFORMANCE WARRANTY

25 Year Product Warranty « 25 Year Power Warranty

Trina standard

fears 5

Frorrthe 2nd vear to the 25th yes
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ELECTRICAL DATA (STC)

Peal Powar Watts: Pua {(WWp)= 355 360 L= 370 375 380

Power Qutput Tolerance-Praawx W) 0 -g5

Maximum PowerVoltage-Vues (V) 36.8 37.0 372 37.4 376 374

Maximum Power Current-leee [(A) 966 074 5,82 9,80 9.98 10,07
Cpen Circult Valtage-Vo: {V) 445 44.8 45.0 45,2 453 455

Shart Circuit Current-ls: (&) 10.24 1030 10.35 10.40 1045 10.51
Maodule Efficiency nm (%4} 19.2 | 195 198 20.1 20.3 20.6

ete e olarace 2, T S AR RS

ELECTRICAL DATA (NOCT)

Maximum Power-Praa (Wp) 268 I 272 276 278 243 2B7

Maximum PowerV oltaga-Vma (V) 34.4 | 347 349 351 35.3 356

Maximum Power Current-l mea(A) 7.80 7.85 7.90 7.96 8.01 B8.06

Qpen Circuit Voltage-Vo (V) 42.0 422 42.4 426 428 42.B

Short Circuit Current-|se (A) 825 B.30 8.34 H.38 B.42 B.47

NOCT: Irradience a1 BO0W/m®, Ambient Temperature 20°C, Wind Spesd 1mfs.

MECHANICAL DATA

Solar Cells
Celi Orientation 152 celis

Module Dimensions.

Maonocrystalline

1852 » 996 * 35mm (72.51%39.21 % 1.38 inches)

Weight 19.7ko{43.4 b}
Glass 2.2mm (0.13 inches), High Transmission, AR Ceated Heal Strengthened Glass
Encapsulant Material EVA S POE
Backsheat Riack-Whita
Frame 35 mm [ inches) Anodized Aluminium Alloy
|-Box IPBB rated
Cables Photovoltaic Technology Cable 4.0mm? {0,006 inches?),
Partrait: N 280mm/ P 280mm{11.02/11.02inches)
Landscaps: N 1400 mm /P 1400 mm (55.12/55.12 inches)
Cannectar MCAEVOE
Fire Type Typel
TEMPERATURE RATINGS MAXIMLM RATINGS
MOCT {4zminal Cparating =Nl T=mpzrate] 43°C{=2"C) Operational Temperatura 40~ +85°C
Temperature Coefficiant of P - 0.34%/°C Maximum System Valtage 1500 DC (UL
Temperature Coefficient af Voo - 0.259%%,/°C Max Series Fuse Raling 204
Temperdturs Coefficient af | Q.04%/°C

WARRANTY
25 year Product Workmanship Warranty

25 year Linzar Power Warranty

(PIpase refor 1o o warranTy Tor doralls)

PACKAGING CONFIGURATION
Modules per box: 31 pieces
Maodules per 40' cantainer: 744 pieces
Fallet dimensions {LxWx H); 1880 x 112521173 mm
Pallet weight: 658 Gkg [1,4521h)

N

e

~

Uni&ifg

Solar Energy
UNICITY SOLAR ENERGY
LICENSE # EC13010036
ADDRESS: 4612 FLORIDA AVE
PALM HARBOR, FL 34683 USA
PHONE: 727-945-6060
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Trinasolar

CAUTION: READ SAFETY ANDINSTALLATION INSTRUCTIONS BEFORE USING THEFRODUCT.

@ 2020 Trina Sclar Limited. All fights reserved. Specifications included in this datasheet are subject to change without notice.

Version number: TSM_DEOEX.O5()_NA 2021 A

wwnw.trinasalar.com
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S ENPHASE.

DATA SHEET

|Q8 Series Microinverters

Qur newest 1Q8 Microinverters are the industry’s first microgrid-forming, software-
defined microinverters with split-phase power conversion capability to convert DC
power to AC power efficiently. The brain of the semiconductor-based microinverter
is our proprietary application-specific integrated circuit (ASIC) which enables the
microinverter to operate in grid-tied or off-grid modes. This chip is built in advanced
55nm technelogy with high speed digital logic and has super-fast response times
to changing loads and grid events, alleviating constraints on battery sizing for home
energy systems.

Enphase

Part of tha Enphase Energy Systam, 1Q8 Series IGE Series Microinvertars redefine raliability
Micrainverters integrate with the Enphase 1Q Battery, standards with mere than ene milion cumulative
Enphase |2 Gateway, and the Enphasa App monitoring  hours of power-on testing, anabling an industry-
and analysis software. leading limited warranty of up to 25 years.

CERTIFIED

SAFETY

Cennect PV modules quickly and sasily to 1Q8 Series 18 Series Microinverters are UL Listed as

Microinverters using the included Q-DCC-2 adapter PV Rapid Shut Down Equipment and conform with

cable with plug-n-play MC4 connectors. varlous regulations, when installed according to
manufacturer’s instructions.

@ 2022 Enphase Energy. All rights reservad. Enphase, the Enphase logo, 108 Microinverters, and other
names are trademarks of Enphase Energy, Inc. Data subject to change.

IQBSE-D5-0001-01-EN-US-2022-03-17

Easy to install

+ Lightweight and compact with
plug-n-play connectors

+ Power Line Communication
(PLC) between components

+ Faster installation with simple
two-wire cabling

High productivity and reliability

Produce power even when the
grid is down*

More than one million cumulative
hours of testing

.

Class |l double-insulated
enclosure

Optimized for the |atest high-
powered PV modules

Microgrid-forming

« Complies with the latest
advanced grid support*"

Remate automatic updates for
the latest grid requirements

.

Configurable to support a wide
range of grid profiles

Meets CA Rule 21 (UL 1741-54)
requirements

* Only when installed with 1Q Systam Controller 2, meets
UL 1741, 1Q8H-208Y operates only In grid-tled mode.
** 128 Series Microinvarters supports split phase, 2404,
1Q8H-208 supports split phass, 208V only.

IQ8 Series Microinverters

INPUT DATA [DCI

IREPLUS-72-2-U5 IDEM-72-2-U5

198H-240-72-2-U5  19BH-208-72-2-U5

Commenly used meduls pairings? W 235-350 235 - 440 260 - 480 295 - 500 320 - 540+ 293 - 500+

Madule compatibility G0-cell/120 half-cell B0-cell 120 half-cell, 66-cell /132 half-cell and 72-cell /144 half-cell

MPPT voltags range v 27-37 29-45 33-45 36-45 38-45 38-45
Operating rangs W 25-48 25-58

Min/max start voltage W 30 /7 48 30 /58

Max input DC voltage v a0 60

Max DC current* [module Isc] A 15

Overvoltage class DC part Il
DC port backfeed current mh o]
PV array configuration

GUTPUT DATA TAC]

Paak output power ity 245 300 330 366 384 366
Max continuaus output power Wit 240 290 325 349 380 360
Mominal (L-L) voltage/range® v 240 721 -264 208 /183 - 250
Max continucus cutput current A Lo 121 1.35 145 1.58 173
Neminal frequency Hz 60

Extended frequency range Hz 50-68

AC short circuit fault current over

3 cycles Arms - 4
Max units per 20 A {L-L) branch circuit® 16 13 n 1 10 9
Total harmenic distortion 2%

Overvoltage class AC port 1]

AC port backfeed current mé 30

Power factor setting 1.0

Grid-tied power factor (adjustable) 0.5 laading - 0.B5 lagging

Peak afficiency T 57.5 976 976 97.6 97.6 97.4
CEC weighted efficiency e a7 57 97 57.5 oF a7
Night-time power consumpticn mi 60

MECHANICAL DATA

Ambisnt temparatura range -40°C 1o +60°C (-40°F to +140°F)

Relative humidity range 4% 10 100% (condansing)

DC Connactor type MC4

Dimensions (HxWxD) 212 mm (8.37) x 175 mm (6.8") x 30.2 mm {1.27)

Weight 1.06 kg (2.38 Ibs)

Cooling Matural comvection - ne fans

Approved for wat locations Yes

Follution degres FD3

Enclosurs Class || double-insulated, corrosion resistant palymeric enclosura

Enviren, category / UV exposure rating MNEMA Type & / outdoor

COMPLIANCE

CARule 21 (UL1741-SA), UL 62109-1, UL1741/IEEE1547, FCC Part 15 Class B, ICES-0003 Class B, CAN/CSA-C22.2 NO, 107.1-01
Certifications This product iz UL Listed as PV Rapld Shut Down Equipment and caonfarms with NEC 2014, NEC 2017, and NEC 2020 sactlon
69012 and C221-2018 Rula 64-218 Rapid Shutdown of PV Systems, for AC and DC conductors, when installed according to
manufacturer's instructicns.

(1) The |QBH-208 variant will be operating In grid-tied mods only at 208V AC. (2) No enforcad DC/AC ratlo. See
the compatibllity caleulater at https:./#link.enphase.com/module-compatiblity (3) Maximum cont nucus Input
DC current is 10.64 (4) Nominal voltage range can be extendsad beyond nominal if required by the atility. (5)

Limits may vary. Refer to local requirements to define the number of micralnverters per branch In vour area. 1Q83E-DS-0001-01-EN-US-2022-03-17

Uniﬁifg

Solar Energy

UNICITY SOLAR ENERGY

LICENSE # EC13010036

ADDRESS: 4612 FLORIDA AVE
PALM HARBOR, FL 34683 USA

PHONE: 727-945-6060
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Enphase

IQ Combiner 4/4C
X-1Q-AM1-240-4
X-1Q-AM1-240-4C

EMPHASE

X-10-AN1-240-4C

D ,

- X-1Q-AM1-240-4

To learn more about Enphase offerings, visit enphase.com

The Enphase IQ Combiner 4/4C with Enphase
10 Gateway and integrated LTE-M1 cell
modem (included only with 1Q Combiner 4C)
consolidates interconnection equipment

into a single enclesure and streamlines 1Q
microinverters and storage installations by
praviding a censistent, pre-wired solution for
residential applications. It offers up to four
2-pole input circuits and Eaton BR series

busbar assembly.

Smart

Includes 10} Gateway for communication and control
Includes Enphase Mobile Connect cellular modem
(CELLMODEM-M1-G6-SP-05), included only with 1Q
Combiner 4C

Includes solar shield to match Enphase 10 Battery
aesthetics and deflect heat

Flexible networking supports Wi-Fi,

Ethernet, or cellular

Optional AC receptacle available for PLC bridge
Provides production metering and consumption
maonitoring

Simple

Centered mounting brackets support single
stud mounting

Supports bottom, back and side conduit entry
Up to four 2-pole branch circuits for 240 VAC
plug-in breakers (not included)

* BOA total PV or storage branch circuits

Reliable

+ Durable NRTL-certified NEMA type 3R enclosure

* Five-year limited warranty

» Two years labor reimbursement program coverage
included for both the G Combiner SKU's

* UL listed

S ENPHASE.

Enphase IQ Combiner 4/4C

MODEL NUMBER
10 Combiner 4 (X-10-AM1-240-4)

IQ Combiner 4C (X-1Q-AM1-240-4C}

10 Combiner 4 with Enphasze 10 Gateway printed circuit board for integrated revenue grade PV production metering {ANS]
C12.20 +/-0.5%) and consumption monitoring (+- 2.5%). Includes a silver solar shield to mateh the |0 Battery systerm and
1Q System Controller 2 and to deflect heat.

1Q Combiner 4C with Enphase IQ Gateway printed circuit board for integrated revenue grade PV production metering
{ANSI C12.20 +/- 0.5%) and consumption monitoring (/- 2.5%). Includes Enphase Mobile Connect cellular modem
(CELLMOGEM-M1-06-5P-05), a plug-and-play industrial-grade cell modem for systems up to 60 microlmverters
{Available in the US, Canada, Mexico, Puerto Rizo, and the LIS Virgin Islands, where there is adequate cellular servicein
the installation area ) Inciudes a silver solar shield to match the 10 Battery and 10 Systern Controller and to deflect heat.

N
Y

-
-~

Unicity
Solar Energy
UNICITY SOLAR ENERGY
LICENSE # EC13010036
ADDRESS: 4612 FLORIDA AVE
PALM HARBOR, FL 34683 USA
PHONE: 727-945-6060

ACCESSORIES AND REPLACEMENT PARTS

Ensemble Communications Kit
COMMS-CELLMODEM-M1-06
CELLMODEM-M1-06-5P-05
CELLMODEM-MT1-06-AT-05
Circuit Breakers

BRK-ZDA-2P-240V
BRK-15A-2P-240V-B
BRK-2DA-2P-240V-B

EPLC-01

¥A-SOLARSHIELD-ES

XA-PLUG120-3

XA-ENV-PCBA-3

H-10-NA-HD-1254

{not included, order separately)
~Includes COMMS-KIT-01 and CELLMODEM-M1-06-5P-05 with 5-year Sprint data plan for
Ensemble sites
- 4G based LTE-M1 cellular modem with 5-year Sprint data plan
- 4G based LTE-M1 cellular modem with S-yvear ATET data plan
Supports Eaton BR210, BR215, BR220, BR230, BR240, BR250, and BR260 circuit breakers.
Circuit breaker, 2 pole, 104, Eaton BRZ10
Circuit breaker, 2 pole, 154, Eaton BRZ15
Circuit breaker, 2 pole, 204, Eaton BR220
Circuit breaker, 2 pole, 754, Eaton BR215B with held down kit suppart
Circuit breaker, 2 pole, 204, Eaton BR2208 with hold down kit support
Power line cartier (communication bridge pair), guantity - ane pair
Replacement solar shield for 1Q Combiner 4/4C
Accessory receptacle for Power Line Carrier in |G Combiner 4/4C {required for EPLC-01)
Replacement |Q Gateway printed circuit board (PCB) for Combiner 4/4C

Hald down kit for Eaton circuit breaker with screws.

REVISIONS

DESCRIPTION DATE REV

INITIAL RELEASE  |10/27/2022| UR

ELECTRICAL SPECIFICATIONS
.Ratiug

System voltage

Eaton BR series busbar rating

Max. continuous current rating

Max. continuous current rating {input from Py/storage)
Max. fuse/circuit rating (output)

Branch circuits (solar and/for storage)

Max. total branch cireuit breaker rating (input)
Envoy breaker

Froduction metering CT

Consumption monitoring €T (CT-200-5FLIT)

Continuous duty

120/240 VAC, 60 Hz

125 A

a5 A

G4 A

90 A

Up to four 2-pole Eaton BR series Distributed Generation (DG) breakers anly (not included)
804 of distributed generation / 95A with |G Gateway breaker included

104 or 154 rating GE/Siemens/Eaton included

200 A solid core pre-installed and wired to 10 Gateway

A pair of 200 A split core current transformers

MECHANICAL DATA
Dimensions fW.:.xHxJ._!]

Weight

Ambient ternperature range
Cooling

Enclosure environmental rating

Wire sizes

Altitude

375x495x168 c:rn.{'irl..-"b" ® 195" x (J.b.?;"]..H.elgilt is 21.06" [53..!: om) with mounting brackets.
75 kg (16.5 [hs)

-40° G to +46° G (-40° 10 115° F}

Matural convection, plus neat shield

Outdoor, NRTL-certified, NEMA type 3R, polycarbonate construction

« 20 Ato 50 A breaker inputs: 14 to 4 AWG copper conductars

« 60 A breaker branch input: 4 to 1/0 AWG copper conductors

+ Main lug combined output: 10 to 2/0 AWG copper conductors
« Meutral and ground: 14 to 1/0 copper conductors

Always follow local code requirements for conductar sizing.

To 2000 meters (6,560 feet)

INTERNET CONNECTION OPTIONS
Integrated Wi-Fi

a0211hig/n

Cellular CELLMODEM-M1-06-5F-05, CELLMODEM-M1-06-AT-05 (4G based LTE-M1 cellular modem). Mole that an Enphase
Mobile Connect cellular modem is reguired for all Ensemble instaliations.

Ethernet Optional, BDZ.3, Cat5E [(cr Cat &) UTP Ethernet cable (not included)

COMPLIANCE

.Comp.innce, 10 Combiner

Compliance, |0 Gateway

To learn more about Enphase offerings, visit enphase.com

“ripha Al right

Enphase loge, 10 Sombiner 4

UL 1741, CAN/CSA C22.2 No. 1071, 47 CFR, Part 15, Class B, ICES 003
Production metering: ANS| C12.20 accuracy class 0.5 (PV production)
Consumption metering: accuracy class 2.5

UL 60601-1/CANCSA 22.2 No. 6101041

S ENPHASE.

and cther names are trademarks of
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( N
PRO SERIES END CLAMP PRO SERIES MID CLAMP
. }'* 17"
" 11/1;- 14"
| - - lll'
30mm to 51mm - ‘ -
MODULE FRAME '
PART # TABLE |
P/N DESCRIPTION -
302035M | ENDCLAMP PRO
302030M | MIDCLAMP PRO - MILL
302030D MIDCLAMP PRO - DRK
MID CLAMP
o END CLAMP
END CAP
INCLUDED WITH END CLAMP
\, J
o ' AY 4 AY 4 '
- e (PRODUCT LINE: | SOLARMOUNT DRAWING NOT TO SCALE
=:| JN|IRAC ALL DIMENSIONS ARE =
1411 BROADWAY BLVD E DRAWING TYPE: | PART & ASSEMBLY L NOMINAL y <;".'.
: =
ABUQUERQUE, N 87102 Ush || DESCRIPTION: | 0 SER1E> | |(PRODUCT PROTECTED BY )| 5
PHONE: 505.242.6411 ONE OR MORE US PATENTS
WWW.UNIRAC.COM ) kRE‘\.*"ISION DATE:| 10/26/2017 )ik LEGAL NOTICE JSHeeT |

7 N\

Unicity
Solar Energy
UNICITY SOLAR ENERGY
LICENSE # EC13010036
ADDRESS: 4612 FLORIDA AVE
PALM HARBOR, FL 34683 USA
PHONE: 727-945-6060

REVISIONS

DESCRIPTION DATE REV

INITIAL RELEASE  |10/27/2022| UR
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SPEC SHEETS

( D
%" BOLT LOCATION \ /
Fl—
1 11/16"
7" BOLT LOCATION ~
~/ F
PART # TABLE
P/N DESCRIPTION LENGTH
315168M SM LIGHT RAIL 168" MILL 168"
315168D SM LIGHT RAIL 168" DRK 168"
315240M SM LIGHT RAIL 240" MILL 240"
315240D SM LIGHT RAIL 240" DRK 240"
\ J
{ Y4 4 AY4 3
- = n ~~ ||PRODUCT LINE: | SOLARMOUNT DRAWING NOT TO SCALE
=i | JN|RAC ALL DIMENSIONS ARE g
) DRAWING TYPE: | PART DETAIL L NOMINAL ) =
1411 BROADWAY BLVD. NE | =
ALBUQUERQUE, NM 87102 USA || DESCRIPTION: | LIGHT RAIL ( PRODUCT PROTECTED BY 7
PHONE: 505.242.6411 ONE OR MORE US PATENTS
WWW.UNIRACCOM ]| REVISION DATE: | 9/11/2017 | ™ Leoanomice I sheeT
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@ NOW AVAILABLE

The Right Way!"

ProteaBracket™

A versatile bracket for
mounting solar PV to
trapezoidal roof profiles

ProteaBracket™ is now made in aluminum.

Still the most versatile trapezoidal metal
roof attachment solution on the market,
the S-5! ProteaBracket just got better!

The bracket features an adjustable
attachment base and module attachment
options to accommodate different roof

profile dimensions and mounting options.

Our pre-applied EPDM gasket with peel
and stick adhesive makes installation

a snap, ensuring accurate and secure
placement the first time.

With no messy sealants, faster installation,
and a weather-proof fit, ProteaBracket
offers you the most versatile solar
attachment solution available.

ProteaBracket* can be used for
rail mounting or “direct-attach”
with 5-5! PVKIT™

IN ALUMINUM

Features and Benefits

34% lighter - saves on shipping
Stronger L-Foot™

Load-tested for engineered
application

Corrosion-resistant materials
Adjustable - Fits rib profiles

up to 3"

Peel-and-Stick prevents accidental
shifting during installation
Fully pre-assembled

25-year warranty*

S-5!

The Right Way!™

ProteaBracket™ is compatible with common metal roofing
materials and comes with a pre-applied EPDM gasket on
the base.

Note: All four pre-punched holes must be used to achieve tested strength.
Fasteners are provided,

For design assistance, ask your distributor, or visit
www.S-5.com for the independent lab test data that can
be used for load-critical designs and applications. Also,
please visit our website for more information including
metallurgical compatibilities and specifications.

ProteaBracket™

5-5!% holding strength is unmatched in the industry.

Multiple Attachment Options:

| Side
Mount Rail

Bottom
Mount Rail

w/ S-5!
PVKIT™

(rail-less)

5-51" Warning! Please use this product responsibly!

Products are protected by multiple .5, and foreign patents. For published data regarding holding
strength, bolttorque, patents, and trademarks, visit the 5-50 website at www.5-5.com.

Cooyright 2019, Metal Sicoflnnovations, Ld. 5-5 products are patent protacted.
551 Ity protects its patents, trademadks, and cooyrights. Versien 07082

888-825-3432 | www.S-5.com

ProteaBracket™ is the perfect solar attachment solution for most trapezoidal
rib, exposed-fastened metal roof profiles!

FrotealBrackel™ is siil avalable in sfainless steal,

. 118in Y
1@((\5{‘::-/] - 130 O

0.35" x 1.00" Slotted Hole

ProteaBracket fits profiles
up to 3 inches

.‘\0 No surface preparation needed. (1) Wipe away
\ excess oil and debris. (2) Peel off adhesive release paper.
?.\, (3) Align and mount bracket directly onta crown of panel.
A (4] Secure ProteaBracket through pre-punched holes, using
\ piercing-point 5-5! screws,

ProteaBracket ™ and the 5-5! PVKIT™ 2.0
motnted on a trapezoidal roof profile

Distributed by

b
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Solar Energy
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SECHLN || CODE COMPLIANCE NOTES : Ee3

Ea MOUNT INSTALLATION GUIDE

SYSTEM LEVEL FIRE CLASSIFICATION

The system fire class rating requires installation in the manner specified in the SOLARMOUNT Installation Guide. SOLARMOUNT has been classified to the system level
fire portion of UL 1703, This UL 1703 classification has been incorporated into our UL 2703 preduct certification, SOLARMOUNT has achieved system Level performance
for steep sloped roofs. System level fire performance is inherent in the SOLARMOUNT design, and no additional mitigation measures are required. The fire classification
rating is only valid on roof pitches greater than 2:12 (slopes # 2 inches per foot,or 9.5 degrees). The system is to be mounted over fire resistant roof covering rated for
the application. There is no required minimum or maximum height limitation above the roof deck to maintzin the system fire rating for SOLARMOUNT, Medule Types
& System Level Fire Ratings are listed below:

Rail Type Module Type System Level Fire Rating Rail Direction Module | Mitigation
Orientation | Required
Standard Rail Type 1,Type 2, Type 3 & Type 10 | Class A, Class B & Class C | East-West Landscape OR Portrait | Mone Required

Morth-South Landscape OR Portrait Mone Required

Light Rail Type 1 & Type 2 Class A,Class B & Class C | East-West Landscape QR Portrait

Naorth-South Landscape OR Portrait

| None Required
| None Required

UL2703 CERTIFICATION MARKING LABEL UNIRAC

Unirac SOLARMOUNT is listed to UL 2703, Certification marking is embossed on all mid clamps as shown.

Labels with additional information will be provided . After the racking system is fully assembled, a single spe
label should be applied to the SOLARMOUNT rail at the edge of the array. Before applying the label, the

corners of the label that do not pertain to the system being installed must be removed so that only the C us
installed system type is showing. 266900

Mote: The sticker label should be placed such that it is visible, but not cutward facing.

SOLAR
MOUNT

ENDCLAMP, FIRST MODULE

INSTALLATION GUIDE

INSTALL MODULE END CLAMPS: The End

clamp is supplied as an assembly with a 1,2
hex head belt that is accessible at the ends of

rails. The clamp should be installed on the
rails prior to installing end modules.

’wﬁ T |
T /J-'.l.;"‘mw."..., mrM\

o s e ki |

ki b PR
o i S R B T e
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SM LIGHT RAIL e

TS
" s e 20k

SM STANDARD RAIL

MSM? BONDING CONNECTION GROUND PATHS

MOUNT INSTALLATION GUIDE

o

BOMNDING RAIL SPLICE BAR
Bonding Hardwars aeates bong betveen splice
bar and each rail section

e,

RAILTO L-FOOT w/BONDING T-BOLT
Semated Range nuk remaoves L oot anocization
o bond L-Foot i stainless steel Thot

BONDING MIDCLAMP ASSEMBLY BONDING MIDCLAMP ASSEMBLY
Alumirum mid clamp with stainless steel bonding pins that pierce module frame
anodization to bond module to moedule threugh clamp . . o
Aluminurm zolice bar spans across rzil gap to Semated T-bodk heat penetates il anodization
create 13l to rall bond. Rzl on 2t Least one side to hond T-bolt, nut, anc -fact to grounded

0 Stainless steel nut bonds sluminum clamp to stainless steel T-bolt of splic2 will be graunded. 5M rail

Serrated T-oelt head penetrates rall anodization to bond T-beolt, nut, clamp. and
modules to 5M rail

s

BONDING RAIL
EPLICE BAR

MICROINVERTER

MOUNT _L y’f;\_ “. ;
WEEQLU,g;%{gR'I’fSC%UG'L.-

wE LR ! L e

BONDING MICROINVERTER MOUNT RACK SYSTEM GROUND

Hezx: nut with captive Lock wesher bonds mezal
microimvester flange to stainless stoel T-holt

4 6 Serrated Tboit hoad pancirates rail anodization
F _ tn b
5M rail

WEES washer dimples pierce znadized rail to
crease fong botwean rail and lug
EONDING MIDCLAMP

ASSEMBLY -
S it

Soliz coppar wire connected to Lug is routed to
provide finel sysiem groun: cemnection,

21 'Ic
RAIL TO L-FO

BN

Cralng Lug i
spper Wie

INSTALL FIRST MODULE:
Install the first end module

ENGAGE CLAMP: While holding module in position and with
flange in full contact with rail, rotate end clamp bolt until
onto rails with the flange of clamp engages with flange to provide clamp force.

the modulz frame pesitioned  To ensure bolt is not over-torqued, use low torque setting
between end clamps an ends  on drill or If using an impact driver, stop rotation as soon as

of rails, impact action of driver begins.

SOLAR
MOUNT

Slide end clamp on to rail by
engaging the twe t-guide brackets  on to rail until bolt head
with the top slot of the rails

POSITION END CLAMPS:
Slide end clamp assembly

sure engages with end of rail

e 12"

For best appearance,
position module flush
with ends of rails. Rails
s should not extend maore
% than 172 beyond madule.
1 Module must be fully
»  supported by rails and
cannat everhang ends
of rails.

APPENDIX C

1. Position clamp to align T-balt with rail
slat, Lower clamp and insert T-boll into
rail slot

2. Rotate clamp clockwise 243 of a tum
Lo angaga T-bolt inside rail slot,

:

5. Tighten bolt and tarque ta 15 ft-lbs.

MOTE: If excessive force is applied in
step Z, the cap may over-ratate causing
it to be mis-aligned with the module
frame. If this occurs, keep rotating the
cap clockwise until it returns to the
ariginal pasition,

3. Slide clamp into position against 4. Place second module,

madule.

Unicity
Solar Energy
UNICITY SOLAR ENERGY
LICENSE # EC13010036
ADDRESS: 4612 FLORIDA AVE
PALM HARBOR, FL 34683 USA
PHONE: 727-945-6060

REVISIONS

DESCRIPTION DATE REV

INITIAL RELEASE  |10/27/2022| UR

PROJECT NAME

> <
X ow ﬁ
Q> =
X ‘o >
W ws Q9
| I—g o
< 855 <
Z ™ m
= Ll_>_' %
< z£ 2
O Z20 @)
= ~ O
= oL =
L
SHEET NAME

SPEC SHEETS

SHEET SIZE

ANSI B
1M" X7

SHEET NUMBER

PV-11



SOLAR
MOUNT

T

%E_
ONLY-ONE LUG PER ROW OF MODULES: ===

GROUNDING LUG MOUNTING DETAILS:

Details are provided for both the WEEB and Ilsco products. The WEEBLug has a
grounding symbol located on the lug assembly. The Ilsco lug has a green colored
set screw for grounding indication purposes. Installation must be in accordance
with NFPA NEC 70, however the electrical designer of record should refer to the
latest revision of NEC for actual grounding conductor cable size.

1ROV en

(TR =T E ww e TR

GROUND LUG BOLT SIZE DRILL SIZE

WEEBLug 1/4" N/A - Place in Top SM Rail Slot
[(SCO Lug #10-32 7/32"

» Torque value depends on conductor size.
* See product data sheet for torque value.

STANDARD SYSTEM GROUNDING : 5=

INSTALLATION GUIDE

Apply Anti Seize and insert a bolt in the aluminum rail and through the clearance hole
in the stainless steel flat washer. Place the stainless steel flat washer on the bolt,
oriented so the dimples will contact the aluminum rail. Place the lug portion on the
bolt and stainless steel flat washer. Install stainless steel flat washer, lock washer and
nut. Tighten the nut until the dimples are completely embedded into the rail and lug.

ol b MR BF

ILSCO LAY-IN LUG CONDUCTOR - UNIRAC P/N 008009P: Alternate Grounding Lug
- Drill, deburr hole and bolt thru both rail walls per table.

NOTE: ISOLATE COPPER FROM ALUMINUM CONTACT TO PREVENT CORROSION

J

-

W% e
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Electrical Bonding and Grounding Test Modules
The list below is not exhaustive of compliant modules but shows those that have been evaluated and found to be electrically compatible with the SOLARMOUNT system.

Manufacture

REC

Renesola
Risen

S-Energy
Seraphim

Sharp

Silfab

» The frame profile must not have any feature that might interfere with the bonding devices that are integrated into the racking system

Module Model / Series

RECxxxTP72, RECxxxTP

RECxxxPE72, RECxxxPE
RECxxxTP2S(M)72, RECxxxTP2 BLK2,
RECxxxTP2(M)

RECxxxNP (N-PEAK)

RECxxxAA(BLK)
All 60-cell modules

RSM Series

SN72 & SN60 Series

SEG-6 & SRP-6 Series

NU-SA & NU-SC Series

SLA-M, SLA-P, SLG-M, SLG-P & BC Series
SIL- ML, NL, BL, NT Series

Manufacture

Solaria
_. Solartech
. SolarWorld
: Suntech
: Suniva
'. Sun Edison

SunPower

Talesun

Tesla

» Use with a maximum over current protection device OCPD of 30A

 Please see the SM UL2703Construction Data Report at Unirac.com to ensure the exact solar module selected is approved for use with SM

Module Model / Series

PowerXT

STU HIT, STU PERC & Quantum PERC

Sunmodule Protect, Sunmodule Plus/Pro

STP

MV Series & Optimus Series (35mm)

F-Series, R-Series

AC, X-Series, E-Series & P-Series

TP572,TP596, TP654, TP660,
TP672,Hipor M, Smart

SC,SCB,S5CB1,5CB2

Manufacture

Trina

TSMC

Upsolar
URE

Vikram

Vina

Winaico

Yingli

APPENDIX A

Module Model / Series

PAO5, PD05, DDO5, DDO6, DEO6
PD14, PE14,DD14, DE14, DE15

TS-150C2 CIGSw
UP-MxxxP, UP-MxxxM(-B)

D7MxxxH8A, D7KxxxHB8A,
D7MxxxH7A, D7KxxxH7A

Eldora, Somera, Ultima

VNS-72M1-5-xxxW-1.5,
VNS-72M3-5-xxxW-1.5,
VNS-144M1-5-xxxW-1.5,
VNS-144M3-5-xxxW-1.5,
VNS-120M3-5-xxxW-1.0

WST & WSP Series

YGE & YLM Series

« Listed models can be used to achieve a Class A fire system rating, for steep slope applications, only with module fire typed 1, 2, 3, or 10. See appendix A, page A
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CSA
GROUP"

Certificate of Compliance

Certificate: 70131735 Master Contract: 266909

Project: 80111014 Date Issued: 2022-02-28

Issued To: Unirac
1411 Broadway NE
Albuquerque, New Mexico, 87102
United States

Attention: Klaus Nicolaedis

The products listed below are eligible to bear the CSA Mark shown with
adjacent indicators 'C' and 'US' for Canada and US or with adjacent
indicator 'US' for US only or without either indicator for Canada only.

Issued by: Michael i
Michael Hoffnagle

b

C us

PRODUCTS

CLASS - C531302 - POWER SUPPLIES - PHOTOVOLTAICS-PV Racking and clamping systems
CLASS - C531382 - POWER SUPPLIES - PHOTOVOLTAICS-PV Racking and clamping systems -
Certified to US Standards

Certificate: 70131735
Project: 80111014

Master Contract: 266909
Date Issued: 2022-02-28

7N
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REVISIONS

Unirac Large Array is a ground mount system using the SolarMount
(SM) platform for the bonding and grounding of PV modules,

DESCRIPTION DATE REV

INITIAL RELEASE  |10/27/2022| UR

Models: ! SOLARMOUNT Flush-to-Roof is an extruded aluminum rail PV
racking system that is instzlled parallel to the roof in landscape or
portrait orientations,

Solarmount

The system listed is designed to provide bonding/grounding, and mechanical stability for photovoltaic modules.
The system is secured to the roof with the L-Foot components through the roofing material to building structure.
Modules are secured to the racking system with stainless steel or aluminum mid clamps and Aluminum end
clamps. The modules are bonded to the racking system with the stainless-steel bonding mid clamps with piercing
points. The system is grounded with 10 AWG copper wire to bonding/grounding lugs. Fire ratings of Class A
with Type 1, 2, 3 (with metallic frame), 10(with metallic frame), 19, 22, 25, 29, or 30 for steep slope. Tested
at 57 interstitial gap which allows installation at any stand-ofT height.

The grounding of the system is intended to comply with the latest edition of the National Electrical Code, to
include NEC 250 & 690. Local codes compliance is required, in addition to national codes. All
grounding/bonding connections are to be torqued in accordance with the Installation Manual and the settings used
during the certification testing for the current edition of the project report.

The system may employ optimizers/micro-inverters and used for grounding when installed per installation
instructions.

UL 2703 Mechanical Load ratings:

Downward Design Load (1b/ft?)
Upward Design Load (1b/ft?)
Down-Slope Load (1b/ft?)

Test Loads:

Downward Load (1b/fi?)
Upward Load (1b/ft?)
Down-Slope Load (Ib/ft?)

Unirac Large Array

ULA is a ground mount system using the SolarMount (SM) platform for the bonding and grounding of PV
modules. ULA aluminum components merge with SM rails and installer-supplied steel pipe. The SM rail system
is secured to the horizontal Pipe using the Rail Bracket components. The Rear and Front cap secures the
horizontal Pipe to the vertical Pipe. The Front cap is also used to secure the Cross brace. A Slider is attached to
the vertical Pipe to secure the Cross brace. The SM rails, caps, slider, rail brackets, and cross braces materials are
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January 20, 2021

Unirac
1411 Broadway Blvd. NE
Albuquerque, NM 87102

Attn.: Unirac - Engineering Department

Re: Engineering Certification for the Unirac U-Builder 2.0 SOLARMOUNT Flush Rail

PZSE, Inc. - Structural Engineers has reviewed the Unirac SOLARMOUNT rails, proprietary mounting system constructed
from modular parts which is intended for rooftop installation of solar photovoltaic (PV) panels; and has reviewed the U-
builder Online tool. This U-Builder software includes analysis for the SOLARMOUNT LIGHT rail, SOLARMQOUNT
STANDARD rail, and SOLARMOUNT HEAVY DUTY rail with Standard and Pro Series hardware. All information, data and
analysis contained within are based on, and comply with the following codes and typical specifications:

1. 2020 Florida Building Code, by Florida Building Commission

Minimum Design Loads for Buildings and other Structures, ASCE/SEI 7-16

2018 International Building Code, by International Code Council, Inc. w/ Provisions from SEAQC PY-2 2017.
2018 International Residential Code, by International Code Council, Inc. w/ Provisions from SEAOC PV-2 2017.
AC428, Acceptance Criteria for Modular Framing Systems Used to Support Photovoltaic (PV) Panels, November
1, 2012 by ICC-ES.

6. 2015 Aluminum Design Manual, by The Aluminum Association, 2015

ik wN

Following are typical specifications to meet the above code requirements:

Ground Snow Load = 0 - 100 (psf)
Basic Wind Speed = 85 - 190 (mph)
Roof Mean Height = 0 - 60 (ft)
Roof Pitch = 0 - 45 (degrees)
Exposure Category=B,C&D

Design Criteria:

Attachment Spacing: Per U-builder Engineering report.

Cantilever: Maximum cantilever length is L/3, where “L” is the span noted in the U-Builder online
tool.

Clearance: 2" to 10" clear from top of roof to top of PV panel.

Tolerance(s): 1.0” tolerance for any specified dimension in this report is allowed for installation.

See SOLARMOUNT Rail Flush Installation Guide.

Landscape - PV Panel long dimension is parallel to ridge/eave line of roof and the PV
panel is mounted on the long side.

Portrait - PV Panel short dimension is parallel to ridge/eave line of roof and the PV panel
is mounted on the short side.

Installation Orientation:

1478 Stone Point Drive, Suite 190, Roseville, CA 95661

916.961.3960 - 916.961.3965 WWW.DZ5e.Com
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Components and Cladding Roof Zones:
The Components and Cladding Roof Zones shall be determined based on ASCE 7-16 Component and Cladding design.

Notes: 1) U-builder Online tool analysis is only for Unirac SM SOLARMOUNT Rail Flush systems only and do not
include roof capacity check.
2) Risk Category Il per ASCE 7-16.
3) Topographic factor, kzt is 1.0.
4) Array Edge Factor Ye=1.5
5) Average parapet height is 0.0 ft.
6) Wind speeds are LRFD values.
7) Attachment spacing(s) apply to a seismic design category E or less.

Design Responsibility:

The U-Builder design software is intended to be used under the responsible charge of a registered design professional
where required by the authority having jurisdiction. In all cases, this U-builder software should be used under the
direction of a design professional with sufficient structural engineering knowledge and experience to be able to:

. Evaluate whether the U-Builder Software is applicable to the project, and
. Understand and determine the appropriate values for all input parameters of the U-Builder software.

This letter certifies that the Unirac SM SOLARMOUNT Rails Flush, when installed according to the U-Builder engineering
report and the manufacture specifications, is in compliance with the above codes and loading criteria.

This certification excludes evaluation of the following components:

1) The structure to support the loads imposed on the building by the array; including, but not limited to: strength
and deflection of structural framing members, fastening and/or strength of roofing materials, and/or the effects
of snow accumulation on the structure.

2) The attachment of the SM SOLARMOUNT Rails to the existing structure.

3) The capacity of the solar module frame to resist the loads.

This requires additional knowledge of the building and is outside the scope of the certification of this racking system.
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