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INSTALLATION OF UTILITY INTERACTIVE PHOTOVOLTAIC SOLAR SYSTEM

7.6 kW DC & 5.8 kW AC PHOTOVOLTAIC SOLAR ARRAY

PV MODULES:  (20) SILFAB SOLAR SIL-380 HC 20211101

INVERTER(S):  (20) ENPHASE IQ7PLUS-72-2-US

ROOF TYPE:  COMPOSITION SHINGLE - 1 LAYER(S)

PV MOUNTING HARDWARE:  ECOFASTEN CLICKFIT

SHEET LIST

GOVERNING CODES
1.  ALL WORK SHALL COMPLY WITH:
2020 NATIONAL ELECTRIC CODE (NEC)
2015 INTERNATIONAL BUILDING CODE (IBC)
2015 INTERNATIONAL RESIDENTIAL CODE (IRC)
2015 INTERNATIONAL FIRE CODE (IFC)

2018 NORTH CAROLINA STATE CODES
AND ALL STATE AND LOCAL BUILDING, ELECTRICAL, AND PLUMBING CODES.

SITE CLASSIFICATION NOTES, OSHA REGULATION

OCCUPANCY CLASS:  SFR
CONSTRUCTION CLASS:  V-B
ZONING TYPE:  RESIDENTIAL

1.  A LADDER SHALL BE IN PLACE FOR INSPECTION IN COMPLIANCE WITH OSHA REGULATIONS.
2.  THIS PROJECT HAS BEEN REVIEWED AND WILL NOT DIRECT CONCENTRATED SOLAR RADIATION OR GLARE
ONTO NEARBY PROPERTIES OR ROADWAYS.

ELECTRICAL CRITERIA, NOTES

TEMPERATURE SOURCE:  ASHRAE
WEATHER STATION:  POPE AFB
EXTREME MIN. TEMPERATURE:  -10
ASHRAE 2% HIGH TEMP:  36

1.   DRAWINGS HAVE BEEN DETAILED ACCORDING TO UL LISTING REQUIREMENTS.

2.  TERMINALS AND LUGS WILL BE TIGHTENED TO MANUFACTURER TORQUE SPECIFICATIONS (WHEN PROVIDED) IN
ACCORDANCE WITH NEC 110.14(D) ON ALL ELECTRICAL.
3.  PV MODULE CERTIFICATIONS WILL INCLUDE UL1703, IEC61646, IEC61730.

4.  CONDUIT AND WIRE SPECIFICATIONS ARE BASED ON MINIMUM CODE REQUIREMENTS AND ARE NOT MEANT TO
LIMIT UP-SIZING AS REQUIRED BY FIELD CONDITIONS.

5.  PROPER ACCESS AND WORKING CLEARANCE AROUND EXISTING AND PROPOSED ELECTRICAL EQUIPMENT WILL
BE PROVIDED AS PER SECTION [NEC 110.26].
6.  1.  FOR THE PROPOSED PV ELECTRICAL INSTALLATION, TYPE NM-CABLE SHALL ONLY BE USED WHEN RUNNING
ELECTRICAL WIRING THROUGH THE ATTIC SPACE OR INTERIOR OF THE PERMITTED STRUCTURE. INSTALLATION OF
TYPE NM-CABLE SHALL COMPLY WITH NEC 334.10 AND NEC 334.12.

STRUCTURAL CRITERIA, NOTES

DESIGN LOAD STANDARD:  ASCE 7-10
WIND EXPOSURE CATEGORY:  C
WIND SPEED (3-SEC GUST):  117 MPH

GROUND SNOW LOAD:  10 PSF
DESIGN ROOF SNOW LOAD:  10 PSF
SEISMIC DESIGN CATEGORY:  C
SEISMIC RISK FACTOR:  II
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SITE PLAN

V-2
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SCALE:  3/64" = 1'-0"
10'-8" 21'-4"0' 42'-8"5'-4"

BUILDING LOCATION: 35.507378, -78.822322
LOT AREA: 23391.72 FT²
BUILDING AREA: 2548 FT²

9'-7"

28'-6"

46'-10"

107'-10"

161 LONG MEADOW LANE

FRONT OF HOME

176'-6"

121'-8"

150'-5"

102'-5"

R27'-10"
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(E) MAIN SERVICE PANEL

(E) UTILITY METER /
MAIN SERVICE PANEL

(E) SUBPANEL

(N) PV LOAD CENTER

(N) PV PRODUCTION
METER

FIRE SETBACK(N) AC DISCONNECT

(VISIBLE-OPEN LOCKABLE LABELED DISCONNECT)

SUNEYE LOCATION

(N) PV MODULE

ROOF SECTION
CRITERIA AND
SPECIFICATIONS

SYSTEM LEGEND

SITE NOTES:

(N) PV COMBINER PANEL (N) JUNCTION BOX

(N) DC-DC / STRING
INVERTER

(N) MICROINVERTER

(N) DC DISCONNECT

ROOF
SECTION

PV MODULE
QTY AZIMUTH PITCH TSRF

RS1 20 178 26 100%
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SCALE:  1/8" = 1'-0"
4' 8'0' 16'2'

RS1

161 LONG MEADOW LANE

FRONT OF HOME
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P-Y1

PV ARRAY DETAIL, FRONT VIEW

Scale: 3/8" = 1'-0"

P-Y2

L-Y1

PV MODULE

L-X1L-X2

PV MOUNTING RAIL

P-X1P-X2

PV ARRAY DETAIL, SIDE VIEW

Scale: 3/8" = 1'-0"

LANDSCAPE
ORIENTATION

RACKING ATTACHMENTS TO BE STAGGERED BY SHIFTING EACH
SUBSEQUENT ROW OF ATTACHMENTS ONE RAFTER OVER

TO DISTRIBUTE LOAD ACROSS ALL FRAMING MEMBERS UNDER PV ARRAY.

L-Y2

A
S-4

PORTRAIT
ORIENTATION

LANDSCAPE
ORIENTATION

PORTRAIT
ORIENTATION

STANDOFF DETAIL
Scale: 3" = 1'-0"

A

CLICKFIT L-FOOT

5/16" ZINC PLATED STEEL
LAG SCREW WITH 2-1/2"
MIN. EMBEDMENT IN TO
(E) ROOF RAFTER

COMP SHINGLE FLASHING

PV MODULE

(E) COMP SHINGLE
ROOF MEMBRANE

CLICKFIT RAIL

6"

21
2" MIN.
DEPTH
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STRUCTURAL DETAILS

S-4

RACKING INSTALLATION SCHEDULE AND STRUCTURAL CRITERIA

add signature?

PV RACKING SPAN AREA TAG SPAN

RACKING: ECOFASTEN CLICKFIT RAIL - PORTRAIT - MODULE ORIENTATION

RACKING TYPE: RAIL X- SPACING P-X1 48 IN. O.C. MAX.

STANDOFF: CLICKFIT L-FOOT X-CANTILEAVER P-X2 16 IN. MAX.

STANDOFF TYPE: L-FOOT & FLASHING Y- SPACING P-Y1 37.4 IN. MIN. - 45.3 IN. MAX.

FASTENER:
5/16" X 3-1/2" ZINC PLATED
STEEL LAG SCREW Y-CANTILEAVER P-Y2 12.1 IN. MIN. - 16 IN. MAX.

STRUCTURAL RAIL - LANDSCAPE - MODULE ORIENTATION

ROOF TYPE: COMPOSITION SHINGLE X- SPACING L-X1 72 IN. O.C. MAX.

ROOF SHEATHING TYPE: 7/16" OSB X-CANTILEAVER L-X2 23 IN. MAX.

STRUCTURE TYPE: MANUFACTURED WOOD TRUSS Y- SPACING L-Y1 21.1 IN. MIN. - 25.1 IN. MAX.

RAFTER SIZE: 2x4 Y-CANTILEAVER L-Y2 7.9 IN. MIN. - 9.8 IN. MAX.

RAFTER SPACING: 24

ARRAY PARAMETERS

TOTAL ROOF AREA (SQ. FT.) 2195.13

TOTAL PV MODULE AREA (SQ. FT.) 394

% PV MODULE ROOF COVERAGE 18%

07/26/2022
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PV SYSTEM STRUCTURAL SPECIFICATIONS AND CALCULATIONS
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PV SYSTEM EQUIPMENT SPECIFICATIONS DESIGN LOCATION AND SITE SPECIFICATIONS GRAVITY LOAD / FRAMING CALCULATIONS

MODULE MANUFACTURER / TYPE SILFAB SOLAR SIL-380 HC 20211101
JURISDICTION

HARNETT COUNTY

DEAD LOAD (PSF) RS1

SOLAR MODULE WEIGHT (LBS) 43 ROOF MEMBRANE COMPOSITION
SHINGLE

4.0
SOLAR MODULE LENGTH (IN.) 69.4 STATE NORTH CAROLINA

SOLAR MODULE WIDTH (IN.) 40.8 ADOPTED LOAD STANDARD ASCE 7-10 SHEATHING 7/16" OSB 1.7
SOLAR MODULE AREA (SQ. FT) 19.7 OCCUPANCY / RISK CATEGORY II

FRAMING

MANUFACTURED
WOOD TRUSS -  TOP
CHORD 2X4 @ 24 IN.
O.C. - SPF #2 @6.5

FT. MAX SPAN

1.0

PV RACKING ECOFASTEN CLICKFIT BASIC WIND SPEED (MPH (3-SEC GUST)) 117

PV RACKING TYPE RAIL WIND EXPOSURE CATEGORY C

PV ROOF ATTACHMENT CLICKFIT L-FOOT GROUND SNOW LOAD (PSF) (Pg) 10

PV ROOF ATTACHMENT FASTENER
5/16" X 3-1/2" ZINC PLATED STEEL LAG
SCREW BASE ELEVATION (FT) 188

RACKING DEAD LOAD (PSF) 0.8
SOLAR MODULE DEAD LOAD (PSF) 2.18 DESIGNED ROOF SNOW LOAD CALCULATIONS ASCE 7-10 (C&C)

TOTAL PV ARRAY DEAD LOAD (PSF) 2.98 SLOPED ROOF SNOW LOAD (PSF) EQN. 7.4-1
= Ps = (Cs)(0.7)(Ce)(Ct)(Is)(Pg) TOTAL ROOF DEAD LOAD (PSF) 6.7

PV SYSTEM STRUCTURAL SPECIFICATIONS EXPOSURE FACTOR (Ce) = 1.0 TABLE 7.3-1 ADJUSTED TO SLOPED ROOF (PSF) 7.5

STRUCTURE TYPE - ROOF SHAPE INHABITED - GABLE / FLAT ROOF THERMAL FACTOR (Ct) = 1.0 TABLE 7.3-2

MIN. ROOF SLOPE (DEG.) 26 IMPORTANCE FACTOR (Is) = 1.0 TABLE 1.5-2 PV ARRAY ADJ. TO ROOF SLOPE (PSF) 3.3

MEAN ROOF HEIGHT (FT.) 20 SLOPE FACTOR (Cs) = 1.0 FIG. 7.4-1 ROOF LIVE LOAD > ROOF SNOW LOAD (PSF) 20.0
PORTRAIT ATT. SPACING (IN. O.C.) 48 Ps (PSF) = 10 OK TOTAL LOAD (PSF) 30.9

LANDSCAPE ATT. SPACING (IN. O.C.) 72

# OF ATTACHMENT POINTS 46 RAFTER / TOP CHORD MEMBER PROPERITES SPF #2 - 2x4
MAX. POINT LOAD (LBS / ATT.) 16.3 SECTION MODULUS (S)(IN^3) 3.06

MAX. TOTAL PV DEAD LOAD TO RAFTER (LBS) 16.3 MOMENT OF INERTIA (I)(IN^4) 5.36

TOTAL LOAD ON MEMBER (W) (PLF) 61.7
DESIGN WIND PRESSURE AND CONNECTION UPLIFT CALCULATIONS ASCE 7-10 (C&C) MAX. MEMBER SPAN (L) (FT) 6.5

DESIGN WIND PRESSURE (PSF) = P = qh[(GCp)-(GCpi)] EQN. 30.4-1 MODULUS OF ELASTICITY (E) (PSI) 1400000
VELOCITY PRESSURE (PSF) = qh = 0.00256(Kh)(Kzt)(Kd)(V^2) EQN. 30.3-1 SHEAR (Fv) (PSI) 135

TERRAIN EXPO. CONSTANT (a) = 9.5 TABLE 26.9-1 INTERNAL PRESSURE COEFF. (GCpi) = 0 TABLE 26.11-1 AREA (A) (IN^2) 5.25

TERRAIN EXPO. CONSTANT (Zg)(FT) = 900 TABLE 26.9-1 FIG. 29.4-8
VP EXPOSURE COEFF.(Kh) = 0.90 EQN. 30.3-1 EQN. 30.3-1 MAX BENDING STRESS CHECK (Fb)(Cd)(Cf)(Cr)

TOPOGRAPHIC FACTOR (Kzt) = 1.0 EQN. 26.8-1 Qh (PSF) = 26.86 BENDING (Fb) (PSI) 875

WIND DIRECTIONALITY FACTOR (Kd) = 0.85 TABLE 26.6-1 ASCE 7-10 VP (PSF) (0.6) X Qh = 16.12 LOAD DURATION FACTOR (Cd) 1.25

SIZE FACTOR (Cf) 1.50

UPLIFT DOWNWARD REPETITIVE MEMBER FACTOR (Cr) 1.15

GABLE / HIP ROOF  7° < Ø ≤ 27° ZONE 1 ZONE 2 ZONE 3 ALL ZONES FIGURE 30.4-2B ALLOWABLE BENDING STRESS (PSI) 1886.7

RAIL - PORTRAIT MODULE ORIENTATION 48 IN. O.C. 48 IN. O.C. 48 IN. O.C. 48 IN. O.C.
ACTUAL BENDING STRESS (PSI) = (wL^2)/(8(S)) 1277.3

EXTERNAL PRESSURE COEFF. (GCp) = -0.9 -1.7 -2.6 0.5 68% OK

ASD PRESSURE (0.6P)(PSF) = -14.51 -27.40 -41.91 22.39

TRIBUTARY AREA (SQ. FT) = 11.6 11.6 8.7 MAX DEFLECTION CHECK - TOTAL LOAD UNIFORM DISTRIBUTED

MAX. UPLIFT (0.6D+0.6P) (LBS) = -147.1 -296.2 -348.0 ALLOWABLE DEFLECTION L / 180

0.433 IN.

RAIL - LANDSCAPE MODULE ORIENTATION 72 IN. O.C. 72 IN. O.C. 72 IN. O.C. 72 IN. O.C. ACTUAL MAX DEFLECTION (W)(L)^4 / 185(E)(I)

0.137 IN.
EXTERNAL PRESSURE COEFF. (GCp) = -0.9 -1.7 -2.6 0.5 32% OK

ASD PRESSURE (0.6P)(PSF) = -14.51 -27.40 -41.91 22.39 MAX DEFLECTION CHECK - LIVE LOAD

TRIBUTARY AREA (SQ. FT) = 10.20 10.20 5.10 ALLOWABLE DEFLECTION L / 240

MAX. UPLIFT (0.6D+0.6P) (LBS) = -129.7 -174.2 -204.6 0.325 IN.

ACTUAL MAX DEFLECTION (W)(L)^4 / 185(E)(I)

ROOF ATTACHMENT FASTENER CHECK NDS 12.2 0.137 IN.
CLICKFIT L-FOOT - 5/16" X 3-1/2" ZINC PLATED
STEEL LAG SCREW MANUFACTURER MAX. UPLIFT CAPACITY = 359.6 LBS 42% OK

LAG SCREW WITHDRAWAL DESIGN VALUE (LBS) = W = 1800(G^3/2)(D^3/4) 12.2.1 MAX SHEAR CHECK

ROOF ATTACHMENT FASTENER (D) =   5/16 IN. LAG SCREW LUMBER SPECIFIC GRAVITY (G)= 0.42 TABLE 2.3.2 ALLOWABLE SHEAR Fv (A)

FASTENER QTY PER ATTACHMENT = 1 LOAD DURATION FACTOR (Cd) = 1.6 TABLE 12.3.3A 708.75 LBS.
FASTENER EMBEDMENT DEPTH (IN.) = 2.5 PRYING COEFFICIENT = 1.4 ACTUAL MAX SHEAR (w)(L)/2

WITHDRAWAL DESIGN VALUE(W)(LBS / IN.) = 204.8 201 LBS.
LAG SCREW WITHDRAWL CAPACITY (LBS) = 585.1 28% OK

MAX. ATT. WITHDRAWAL CAPACITY (LBS) = 359.6 > 348.0 MAX UPLIFT DEMAND (LBS) OK

07/26/2022



120/240 VAC
 60HZ
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23

(N) JUNCTION BOX
(OPTIONAL - FOR

CONDUCTOR SPLICE)

(20) SILFAB SOLAR SIL-380 HC 20211101 PV MODULE(S)

UL 1703 LISTED

(20) ENPHASE IQ7PLUS-72-2-US MICROINVERTER(S) [240V]

UL 1741 LISTED

(1)
CIRCUIT

OF 8
MODULES

(N)15A/2P

(1)
CIRCUIT
OF 12

MODULES

(N)20A/2P

(N) ENPHASE IQ COMBINER 3
(PV CIRCUITS ONLY)

INTEGRATED
15A/2P MAX
TO IQ ENVOY
GATEWAY

N

G

(N) JUNCTION BOX

(N) PV AC DISCONNECT
60A, 240V, 2P

 NON- FUSED, LOCKABLE,
VISIBLE OPEN

EGC

N

L2

L1

10

SECONDARY POWER
SOURCE (PV OCPD) TO
BE LOCATED AT
OPPOSITE END OF
BUSBAR FROM PRIMARY
SOURCE (MAIN OCPD)
(NEC 705.12)

EGC

N

L2

L1

LOAD-SIDE SOURCE CONNECTION
BUSBAR PLUG-IN TYPE BREAKER
(NEC 705.12)

10

(E)225A MAIN SERVICE PANEL
(E)200A/2P MAIN DISCONNECT

(E)LOADS

GEC

(E) GROUNDING
ELECTRODE
SYSTEM

MBJ

N

G

(N)40A/2P

(E)200A/2P
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ELEC. LINE DIAG.

E-6

ELECTRICAL LINE DIAGRAM

CONDUCTOR AND RACEWAY SCHEDULE
TAG QTY SIZE - # TYPE DESIGNATOR I / V TAG QTY SIZE - # TYPE DESIGNATOR I / V TAG QTY SIZE - # TYPE DESIGNATOR I / V TAG QTY SIZE - # TYPE DESIGNATOR I / V

10 (1) 8 AWG THHN / THWN, CU. BLACK (L1) 24.2 A AC (MAX) 3 (2) 10 AWG THHN / THWN, CU. BLACK (L1) 14.5 A AC (MAX) 2 (1) 10 AWG 2C, NM-B W/G, CU. (L1, L2, EGC) 14.5 A AC (MAX) 1 (1) 12 AWG 2C, TC-ER, CU. (L1, L2) 14.5 A AC (MAX)
(1) 8 AWG THHN / THWN, CU. RED (L2) 240 V AC (2) 10 AWG THHN / THWN, CU. RED (L2) 240 V AC FREE AIR 240 V AC (1) 6 AWG SOLID BARE CU. (EGC) 240 V AC
(1) 10 AWG THHN / THWN, CU. WHITE (N) (1) 10 AWG THHN / THWN, CU. GREEN (EGC) (1) 3/4 IN. EMT OR FREE AIR (RACEWAY)
(1) 10 AWG THHN / THWN, CU. GREEN (EGC) (1) 3/4 IN. EMT (RACEWAY)
(1) 3/4 IN. EMT (RACEWAY) EXTERIOR EXTERIOR INTERIOR EXTERIOR

1.  FOR THE PROPOSED PV ELECTRICAL INSTALLATION, TYPE NM-CABLE SHALL ONLY BE USED WHEN
RUNNING ELECTRICAL WIRING THROUGH THE ATTIC SPACE OR INTERIOR OF THE PERMITTED STRUCTURE.
INSTALLATION OF TYPE NM-CABLE SHALL COMPLY WITH NEC 334.10 AND NEC 334.12.

MICROINVERTER CEC PEAK OUTPUT POWER: 290W

ELECTRICAL LINE DIAGRAM NOTES
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ELECTRICAL CALCS.

E-7

PV SYSTEM ELECTRICAL SPECIFCATIONS AND CALCULATIONS
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DESIGN LOCATION AND TEMPERATURES RACEWAY / CONDUCTOR CALCULATIONS

TEMPERATURE DATA SOURCE ASHRAE MICROINV. TO JUNCTION BOX (1)

STATE NORTH CAROLINA MAX INVERTER OUTPUT CIRCUIT CURRENT = 14.5 A AC

JURISDICTION HARNETT COUNTY MAX CURRENT X125%= 18.0 A AC

WEATHER STATION POPE AFB PER NEC 690.8(B)(1)(W/OUT CORRECTION FACTORS)

ASHRAE EXTREME LOW TEMP (°C) -10 CONDUCTOR SIZE / INSULATION / TYPE = 12 AWG 2C, TC-ER, CU.

ASHRAE 2% HIGH TEMP (°C) 36 CONDUCTOR AMP. RATING @ 90°C = 30 A

DESIGNED MAX. SYSTEM VDROP / VRISE 4.00% AMB. TEMP. AMP. CORRECTION = NOT APPLIED

ADJUSTED AMPACITY COMPLIANCE (A) = 30 > 18.0 OK
PV MODULE SPECIFICATIONS SILFAB SOLAR SIL-380 HC 20211101 RACEWAY SIZE / TYPE = 3/4 IN. EMT OR FREE AIR

RATED POWER (PMAX) (W) 380 CROSS-SECTIONAL AREA OF CONDUCTOR(S) / CABLE(S)(IN.^2) = 0.142 IN.2
MAXIMUM POWER VOLTAGE (VMP) 35.32 CROSS-SECTIONAL AREA OF RACEWAY(IN.^2) = 0.533 IN.2
MAXIMUM POWER CURRENT (IMP) 10.77 % ALLOWABLE RACEWAY FILL (NEC CHAPTER 9, TABLE 1) = 53% > 27% OK

OPEN CIRCUIT VOLTAGE (VOC) 42.17
SHORT CIRCUIT CURRENT (ISC) 11.36 JUNCTION BOX TO JUNCTION BOX (2)

PMP/VMP TEMP. COEFFICIENT -0.36 MAX INVERTER OUTPUT CIRCUIT CURRENT = 14.5 A AC

VOC TEMP. COEFFICIENT -0.28 MAX CURRENT X125% = 18 A AC

SERIES FUSE RATING 20 PER NEC 690.8(B)(1)(W/OUT CORRECTION FACTORS)

ADJ. MODULE VOC @ ASHRAE LOW TEMP 46.3 CONDUCTOR SIZE / INSULATION / TYPE = 10 AWG 2C, NM-B W/G, CU.

ADJ. MODULE VMP @ ASHRAE 2% AVG. HIGH TEMP 29.9 CONDUCTOR AMP. RATING @60°C = 30 A

# OF CONDUCTORS IN RACEWAY CORRECTION = NOT APPLIED
INVERTER SPECIFICATIONS ENPHASE IQ7PLUS-72-2-US AMB. TEMP. AMP. CORRECTION = NOT APPLIED

TYPE MICROINVERTER ADJUSTED AMPACITY COMPLIANCE (A) = 30 > 18.0 OK

MAX. OR RECOMMENDED MODULE POWER (W) 440 RACEWAY SIZE / TYPE = FREE AIR
MAXIMUM INPUT DC OPEN-CIRCUIT VOLTAGE (VOC) 60
MINIMUM START VOLTAGE (V) 22
MAXIMUM START VOLTAGE(V) 60
MAXIMUM INPUT CURRENT (ISC) (A) 15

CEC PEAK OUTPUT POWER (W) 290 JUNCTION BOX TO COMBINER BOX (3)

MAX. CONTINUOUS OUTPUT CURRENT (A) 1.21 MAX INVERTER OUTPUT CIRCUIT CURRENT = 14.5 A AC
NOMINAL (L-L) OUTPUT VOLTAGE 240
CEC WEIGHTED EFFICIENCY (%) 97.0% PER NEC 690.8(B)(2)(WITH CORRECTION FACTORS)

CONDUCTOR SIZE / INSULATION / TYPE = 10 AWG THHN / THWN, CU.

SYSTEM ELECTRICAL SPECIFICATIONS CIR 1 CIR 2 CONDUCTOR AMP. RATING @60°C = 35 A

NUMBER OF MODULES PER CIRCUIT 12 8 # OF CONDUCTORS IN RACEWAY CORRECTION = 0.8
DC POWER RATING PER CIRCUIT (STC)(W DC) 4560 3040 AMB. TEMP. AMP. CORRECTION = 0.88

TOTAL MODULE QUANTITY 20 PV MODULES ADJUSTED AMPACITY COMPLIANCE (A) = 24.64 > 14.5 OK

STC DC POWER RATING OF ARRAY 7600W DC RACEWAY SIZE / TYPE = 3/4 IN. EMT

INVERTER OUTPUT CIRCUIT CURRENT(A AC) 14.52 9.68 CROSS-SECTIONAL AREA OF CONDUCTOR(S) / CABLE(S)(IN.^2) = 0.106 IN.^2
125% INVERTER OUTPUT CIRCUIT CURRENT(A AC) 18.15 12.1 CROSS-SECTIONAL AREA OF RACEWAY(IN.^2) = 0.533 IN.^2
CIRCUIT OCPD RATING (A) 20 15 % ALLOWABLE RACEWAY FILL (NEC CHAPTER 9, TABLE 1) = 40% > 20% OK

COMBINED INVERTER CONTINUOUS OUTPUT CURRENT 24.2A AC
PV POWER PRODUCTION SYSTEM OCPD RATING (X125%) 40A COMBINER BOX TO MAIN PV OCPD (10)

MAX. ARRAY STC-AC POWER (W) 5800W AC (STC) COMBINED INVERTER CONTINUOUS OUTPUT CURRENT = 24.2 A AC
MAX. ARRAY CEC-AC POWER (W) 6778W AC (CEC) MAX CURRENT X125% = 30.0 A AC

PER NEC 690.8(B)(1)(W/OUT CORRECTION FACTORS)

AC VOLTAGE RISE CALCULATIONS DIST (FT) COND. VRISE(V) VEND(V) %VRISE CONDUCTOR SIZE / INSULATION / TYPE = 8 AWG THHN / THWN, CU.

VRISE SEC. 1 (MICRO TO JBOX) * 28.8 12 Cu. 1.7 241.7 0.70% CONDUCTOR AMP. RATING @75°C = 50 A
VRISE SEC. 2 (JBOX TO COMBINER BOX) 50 10 Cu. 1.7 241.7 0.73% # OF CONDUCTORS IN RACEWAY CORRECTION = NOT APPLIED

VRISE SEC. 3 (COMBINER BOX TO POI) 10 8 Cu. 0.4 240.4 0.16% AMB. TEMP. AMP. CORRECTION = NOT APPLIED

TOTAL VRISE 3.8 243.8 1.58% OK ADJUSTED AMPACITY COMPLIANCE (A) = 50.0 > 30.0 OK

* 8 MICROINVERTER MAX SUB-BRANCH CIRCUIT SIZE TO COMPLY WITH VRISE CALCULATIONS. RACEWAY SIZE / TYPE = 3/4 IN. EMT

CROSS-SECTIONAL AREA OF CONDUCTOR(S) / CABLE(S)(IN.^2) = 0.146 IN.^2
CROSS-SECTIONAL AREA OF RACEWAY(IN.^2) = 0.533 IN.^2

% ALLOWABLE RACEWAY FILL (NEC CHAPTER 9, TABLE 1) = 40% > 27% OK
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PERMANENT DIRECTORY TO BE LOCATED AT
SOLAR ARRAY RAPID SHUTDOWN SWITCH
DENOTING THE LOCATION OF THE SERVICE
EQUIPMENT LOCATION IF SOLAR ARRAY RAPID
SHUT DOWN DISCONNECT SWITCH IS NOT
GROUPED AND WITHIN LINE OF SITE OF MAIN
SERVICE DISCONNECTING MEANS.  [NEC 705.10]

PERMANENT DIRECTORY TO BE LOCATED AT
MAIN SERVICE EQUIPMENT DENOTING THE
LOCATION OF THE PV RAPID SHUTDOWN SYSTEM
DISCONNECTING MEANS IF SOLAR ARRAY RAPID
SHUT DOWN DISCONNECT SWITCH IS NOT
GROUPED AND WITHIN LINE OF SITE OF MAIN
SERVICE DISCONNECTING MEANS.  [NEC 705.10,
NEC 690.56(C)(1)]
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J I

L1 N L2

(E)
UTILITY
METER

PV SYSTEM
DISCONNECT(S) TO

PV INVERTER
OUTPUT CIRCUIT(S)

A C

B

COMBINER BOX
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N

L2

L1

A F

B

(N) PV AC DISCONNECT

A C

B

(N) PV BREAKER

EGC

N

L2

L1

D

G

(E) MAIN SERVICE PANEL

F

AT EACH PV SYSTEM DISCONNECTING MEANS.
[NEC 690.54, NEC 690.13(B)]

AT EQUIPMENT CONTAINING OVERCURRENT
DEVICES IN CIRCUTS SUPPLYING POWER TO A
BUSBAR OR CONDUCTOR SUPPLIED FROM
MULTIPLE SOURCES. [NEC 705.12(C)]

PLACED ADJACENT TO PV SYSTEM PLUG-IN
TYPE BREAKER TO A BUSBAR FOR A LOAD
SIDE CONNECTION. [NEC 705.12(B)(3)(2)]

SIGN LOCATED ON OR NO MORE THAN 3
FT FROM THE RAPID SHUT DOWN
DISCONNECT SWITCH [NEC 690.56(C)].

FOR BUILDINGS WITH PV SYSTEMS. TO
BE LOCATED AT EACH SERVICE
EQUIPMENT LOCATION TO WHICH THE PV
SYSTEM IS CONNECTED.  [NEC
690.56(C)]

FOR PV DISCONNECTING MEANS WHERE ALL
TERMINALS OF THE DISCONNECTING MEANS
MAY BE ENERGIZED IN THE OPEN POSITION.
[NEC 690.13(B), NEC 705.22]
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ELECTRICAL FIELD-APPLIED HAZARD MARKINGS

ALL CAUTION, WARNING, OR DANGER SIGNS OR LABELS SHALL:
1,  COMPLY WITH ANSI Z535.4-2011 STANDARDS.
2.  BE PERMANENTLY AFFIXED TO THE EQUIPMENT OR WIRING METHOD AND SHALL NOT BE HANDWRITTEN.
3.  SHALL BE OF SUFFICEINT DURABILITY TO WITHSTAND THE ENVIRONMENT INVOLVED.

4.  UNLESS OTHERS SPECIFIED MINIMUM TEXT HEIGHT TO BE 18" (3MM).

add signature?



SIL-380 HC

R E L I A B L E  E N E R G Y . 
D I R E C T  F R O M  T H E  S O U R C E . 
Introducing Silfab Prime.

Designed to outperform.

Dependable, durable, high-performance solar panels 
engineered for North American homeowners. 
S I L F A B S O L A R . C O M  

* Chubb provides error and omission insurance to Silfab Solar Inc.



SILFAB SOLAR INC.
800 Cornwall Ave
Bellingham WA 98225 USA
T  +1 360.569.4733
info@silfabsolar.com
S I L F A B S O L A R . C O M

1770 Port Drive
Burlington WA 98233 USA
T  +1 360.569.4733

240 Courtneypark Drive East
Mississauga ON L5T 2Y3 Canada
T  +1 905.255.2501 
F  +1 905.696.0267

Silfab - SIL-380-HC-20211101
No reproduction of any kind is allowed without 
permission. Data and information is subject to 
modifications without notice. © Silfab Solar Inc., 
2021. Silfab SolarTM is a trademark of Silfab Solar Inc.

ELECTRICAL SPECIFICATIONS 380
Test Conditions STC NOCT

Module Power (Pmax) Wp 380 284

Maximum power voltage (Vpmax) V 35.32 32.83

Maximum power current (Ipmax) A 10.77 8.64

Open circuit voltage (Voc) V 42.17 39.55

Short circuit current (Isc) A 11.36 9.16

Module efficiency % 20.8% 19.4%

Maximum system voltage (VDC) V  1000

Series fuse rating A  20

Power Tolerance Wp ±3%

Measurement conditions: STC 1000 W/m² • AM 1.5 • Temperature 25 °C • NOCT 800 W/m² • AM 1.5 • Measurement uncertainty ≤ 3% 
Sun simulator calibration reference modules from Fraunhofer Institute. Electrical characteristics may vary by ±5% and power by ±3%.

TEMPERATURE RATINGS
Temperature Coefficient Isc +0.064 %/°C

Temperature Coefficient Voc -0.28 %/°C

Temperature Coefficient Pmax -0.36 %/°C

NOCT (± 2°C) 45 °C

Operating temperature -40/+85 °C

WARRANTIES
Module product workmanship warranty 25 years**

Linear power performance guarantee 30 years 

≥ 97.1% end 1st yr 
≥ 91.6% end 12th yr 
≥ 85.1% end 25th yr 
≥ 82.6% end 30th yr

SHIPPING SPECS

Modules Per Pallet: 26 or 26 (California) 

Pallets Per Truck 34 or 32 (California) 

Modules Per Truck 884 or 832 (California) 

CERTIFICATIONS

Product
ULC ORD C1703, UL1703, CEC listed, UL 61215-1/-1-1/-2, UL 61730-1/-2,  
IEC 61215-1/-1-1/-2***. IEC 61730-1/-2***, CSA C22.2#61730-1/-2, IEC 62716 
Ammonia Corrosion; IEC61701:2011 Salt Mist Corrosion Certifed, UL Fire Rating: Type 2

Factory ISO9001:2015

MECHANICAL PROPERTIES / COMPONENTS METRIC IMPERIAL
Module weight 19.5kg ±0.2kg 43lbs ±0.4lbs

Dimensions (H x L x D) 1762 mm x 1037 mm x 35 mm 69.4 in x 40.8 in x 1.37 in

Maximum surface load (wind/snow)* 5400 Pa rear load / 5400 Pa front load 112.8 lb/ft2 rear load / 112.8 lb/ft2 front load

Hail impact resistance ø 25 mm at 83 km/h ø 1 in at 51.6 mph

Cells 120 Half cells - Si mono PERC 
9 busbar - 83 x 166 mm

120 Half cells- Si mono PERC 
9 busbar - 3.26 x 6.53 in

Glass 3.2 mm high transmittance, tempered, 
DSM antireflective coating

0.126 in high transmittance, tempered, 
DSM antireflective coating

Cables and connectors (refer to installation manual) 1350 mm, ø 5.7 mm, MC4 from Staubli 53.15 in, ø 0.22 in (12AWG), MC4 from Staubli

Backsheet High durability, superior hydrolysis and UV resistance, multi-layer dielectric film,                                                                            
fluorine-free PV backsheet

Frame Anodized Aluminum (Black)

Bypass diodes 3 diodes-30SQ045T (45V max DC blocking voltage, 30A max forward rectified current)

Junction Box UL 3730 Certified, IEC 62790 Certified, IP68 rated

*	  Warning. Read the Safety and Installation Manual for mounting specifications and before handling, installing and operating modules.
**	 12 year extendable to 25 years subject to registration and conditions outlined under “Warranty” at silfabsolar.com
***	 Certification in progress.
 	 PAN files generated from 3rd party performance data are available for download at: silfabsolar.com/downloads
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RAPID  
INSTALLATION, 
HIGH-QUALITY SOLAR 
MOUNTING SYSTEM 
FOR SHINGLE AND 
TILE ROOFS
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7RUTXH�6SHFLÞFDWLRQV

UL 2703 Marking Example:

Fire Rating** Class A System Fire Rating 

Max System Voltage 1500 VDC

Max Fuse Rating 30A

&HUWLȴFDWLRQ Conforms to UL STD 2703

Warranty 20 Year Material and Workmanship

UL 2703 Markings Product listing label is located on the rail end-caps

5RRI�3LWFK 2:12 – 12:12

UL 2703 Allowable Design Load Rating 10 psf downward, 5 psf upward, and 5 psf lateral

Max Module Size 24 sqft

Module Orientation: Portrait or Landscape

Component Torque (in-lb) Notes

/DJ�6FUHZ N/A Fully Seat. Use visual indicator of the black EPDM ring around the bonded 
washer for torquing.

Mid-Clamp 144

End-Clamp 96

5DLO�&OLFNHU�/HYHOLQJ�%ROW 142 Pre-torqued upon delivery. Applies to Tile Hook and L-Foot/Clicker

+RRN�+HLJKW�%ROW N/A /LJKWO\�FODPS�KRRN�WR�ȵXVK�ZLWK�WRS�RI�QH[W�WLOH�URZ

Ground Lug N/A 5HIHU�WR�VSHFLȴF�JURXQG�OXJ�PDQXIDFWXUHUȇV�LQVWDOODWLRQ�PDQXDO

MLPE Clip 144

MLPE Mount 144

CLICKFIT 
SYSTEM
MFG ID CODE: XXX-MM-YYYY
 Conforms to UL STD 2703

1234567

TM



&ODVV�$�6\VWHP�ÞUH�UDWLQJ�ZLWK�7\SH���	���39�PRGXOHV��$Q\�PRGXOH�WR�URRI�JDS�LV�SHUPLWWHG��ZLWK�QR�VNLUW�UHTXLUHG��7KLV�

UDWLQJ�LV�DSSOLFDEOH�ZLWK�DQ\�URRI�DWWDFKPHQW�

NOTE:�0LG�&ODPS��0/3(�&OLS��DQG�0/3(�%UDFNHW�KDYH�EHHQ�HYDOXDWHG�IRU�PXOWLSOH�XVH��SRVLWLRQ�LQGHSHQGHQW�

RATINGS
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��� 0/3(�0RXQW
� �������

��� 5DLO�6SOLFH
� �������

��� &)�(QG�&ODPS� 
6HH�6HFWLRQ���

��� &)�(QG�&DS
� ���������%ODFN�
� ���������*UH\�

��� &)�7LOH�+RRN�DQG�/�IRRW
� ����������7LOH�+RRN
� ����������/�IRRW

��� &)�0LG�&ODPS
� 6HH�6HFWLRQ���

SYSTEM COMPONENTS
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Checklist of tools and accessories

Note: *Proper PPE shall be worn at all times*

Tape measure

Roof crayon or chalk (a chalk line can be helpful as well)

Cordless drill with torque adjustment and the following bits:

• 1/2” Hex socket
• 1/4” diameter drill bit. (Drilling length no less than lag bolt depth)

Brush for clearing debris from roof surface. Hint: Leaf blowers
work well to remove any leftover moisture prior to installation.

Torque wrench capable of 0-150 in-lbs

REQUIRED TOOLS
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• 5HIHU�WR�VSDQ�WDEOHV��ORFDO�MXULVGLFWLRQ��RU�HQJLQHHU�RI�UHFRUG�VSHFLȴFDWLRQV�ZKHQ�GHWHUPLQLQJ�VHWEDFNV�
from roof edges, attachment spans, etc.

• Mark the perimeter and corners of the array on the roof surface.
� 
$GG����ȋ�WR�DFFRXQW�IRU�WKH�JDS�EHWZHHQ�PRGXOHV�LQ�HDFK�GLUHFWLRQ

• Draw or snap chalk lines where the rails will be installed,(refer to module manufacturer specs to 

determine allowable mounting locations).
• Locate rafters within the area of the array. It may be necessary to shift the array East or West on the roof 

in order to fall within the rail cantilever specs (l/3) of span).
• Stagger rafters every row if required by the local jurisdiction, engineer of record, or company policy.

ARRAY LAYOUT
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Pre-installing rail splices

1.  Determine the number of rails required per row of modules.
2.  Insert a rail splice into one rail. *Do not push it past the center bump.*
3.  Slide the next rail onto the rail splice until the two rail ends meet.
4.  Repeat steps 2 and 3 until the desired length is achieved. *This is usually easiest to do from the 

ground.*

INSTALLING CLICKFIT
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Installation of flashing and L feet

• &OLFN)LW�IRU�FRPS�VKLQJOH�URRIV�XVHV�(FR)DVWHQ�6RODUȇV�*)O�ZDWHUWLJKW�ȵDVKLQJ�V\VWHP
• 2WKHU�URRI�W\SHV�PD\�XVH�GL΍HUHQW�(FR)DVWHQ�6RODU�DWWDFKPHQWV��VHH�ZZZ�(FR)DVWHQ6RODU�FRP�IRU�PRUH�

information.

Installation Steps:

1. Locate rafter lines from section 5.2.
��� 'ULOO�O��ȋ�SLORW�KROHV�DW�DOO�DWWDFKPHQW�SRLQWV�DQG�EDFN�ȴOO�XVLQJ�URRI�FRPSDWLEOH�VHDODQW�
��� 6HSDUDWH�VKLQJOHV�ZKHUH�ȵDVKLQJ�LV�WR�EH�LQVWDOOHG��ΖQVHUW�WKH�ȵDVKLQJ�VR�WKH�WRS�SRUWLRQ�LV�XQGHU�WKH�

QH[W�URZ�RI�VKLQJOHV�1RUWK��(QVXUH�WKH�ȵDVKLQJ�LV�SXVKHG�WR�WKH�WKLUG�FRXUVH�RI�VKLQJOH�WR�SUHYHQW�ZDWHU�
LQȴOWUDWLRQ�WKURXJK�WKH�YHUWLFDO�MRLQWV�EHWZHHQ�VKLQJOHV�

��� $OLJQ�*)O�ȵDVKLQJ�KROH�ZLWK�SLORW�KROH��ΖQVHUW�WKH�ODJ�EROW�ZLWK�SUH�LQVWDOOHG�ERQGHG�ZDVKHU�WKURXJK�WKH�/�
foot and EPDM grommet. Tighten the lag bolt until a ring of EPDM is visible around the circumference of 
the bonded washer.

�7LJKWHQ�WKH�ODJ�XQWLO�IXOO\�VHDWHG��7KH�(3'0�5LQJ�YLVXDO�LQGLFDWRU�LV�WKH�PRVW�H΍HFWLYH�ZD\�WR�HQVXUH�D�ZDWHUWLJKW�VHDO�

*Note the orientation of the L foot and Clicker. The two 
Clicker “arms” should be facing downslope*

FLASHING AND L FEET
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1. Locate rafters on the roof, mark the tiles to be removed. Hint: In some cases rafter tails are visible at the 
HDYHV�RI�WKH�URRI��PDNLQJ�LW�HDV\�WR�ȴQG�WKH�URXJK�ORFDWLRQ�RI�WKH�UDIWHUV��ΖQ�RWKHU�FDVHV��WKH�IDVFLD�ERDUG�
may have nail heads visible where it was attached to the rafters. In the worst-case a row of tiles may 
need to be moved to determine the rafter locations.

2.  Slide the tile at the desired location upward to expose the roof sub surface. If the tile is to be notched, 
RU�LI�XVLQJ�D�UHSODFHPHQW�ȵDVKLQJ��UHPRYH�LW�HQWLUHO\��&OHDQ�WKH�VXE�VXUIDFH�ZLWK�D�EUXVK�WR�UHPRYH�DQ\�
GHEULV�WKDW�FRXOG�D΍HFW�WKH�VHDOLQJ�

3.  Locate the rafter center and mark it.

4.  Place the tile hook with the hook itself in the valley of the next tile below. Drill one l/4” pilot hole in the 
UDIWHU�FHQWHU��WDNLQJ�FDUH�WR�NHHS�WKH�KRRN�LQ�WKH�YDOOH\�RI�WKH�WLOH�EHORZ��%DFNȴOO�WKLV�KROH�ZLWK�D�URRI��
FRPSDWLEOH�VHDODQW��)RU�ȵDW�WLOHV��WU\�WR�DYRLG�KDYLQJ�WKH�KRRN�ODQG�GLUHFWO\�XQGHU�D�MRLQW�EHWZHHQ�WLOHV��
this will create a larger gap or more notching than necessary.

5.  Install one 5/16” x 4” lag screw on the row of holes closest to the tile hook arm. If possible, install the 
screw in one of the three holes directly next to the arm. If the lag screw must be installed in one of the 
seven holes furthest from the arm (denoted by the red rectangle below), install three deck screws in the 
pattern shown by the green circles below.

6.  Adjust the height of the tile hook as necessary using the bolt shown in the fourth image.

7.  Flash the surrounding area and lag screw head with roof-compatible sealant as necessary. Refer to Tile 
+RRN�6XEȵDVKLQJ�ΖQVWDOODWLRQ�JXLGH�RQ�WKH�QH[W�SDJH�

���� 5HSODFH�WKH�WLOH�WKDW�ZDV�PRYHG�DQG�RU�UHPRYHG��RU�LQVWDOO�WKH�WLOH�UHSODFHPHQW�ȵDVKLQJ��ΖI�LW�LV�WR�EH�
notched, mark the tile for notching. Notching can be done with a grinding wheel or by using a chisel.

5.

6.

INSTALLING TILE HOOKS
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CLICKFIT TILE HOOK SUB-FLASHING INSTALLATION STEPS:
Tools Required:�&DXONLQJ�JXQ��URRȴQJ�PDVWLF�DSSOLFDWRU

Materials Required:�5RRȴQJ�PDVWLF��UHLQIRUFLQJ�IDEULF��URRI�VHDODQW

/RZHU�WKH�VXE�ȵDVKLQJ�RYHU�WKH�WLOH�KRRN�EDVH��ΖW�PD\�
EH�QHFHVVDU\�WR�PRYH�DGMDFHQW�WLOHV�WR�HDVLO\�ORZHU�WKH�

VXE�ȵDVKLQJ�RQWR�WKH�URRI�GHFN�

$SSO\�D�FRQWLQXRXV�OLQH�RI�WKH�URRȴQJ� 
PDQXIDFWXUHUȇV�DSSURYHG�VHDODQW�RQ�WKH� 

XQGHUVLGH�RI�WKH�&OLFN)LW�WLOH�KRRN�VXE�ȵDVKLQJ� 
WR�IRUP�D�8�VKDSH�DURXQG�WKH�UDLVHG�HGJHV�

(FR)DVWHQ�UHFRPPHQGV�IROORZLQJ�WKH�75Ζ�JXLGHOLQHV�
WKUHH�FRXUVH�VHDOLQJ�PHWKRG��6WDUW�WKH�WKUHH�FRXUVH�
VHDOLQJ�PHWKRG�E\�DSSO\LQJ�D�OD\HU�RI�URRȴQJ�PDVWLF�

RYHU�WKH�HGJHV�RI�WKH�WLOH�KRRN�VXE�ȵDVKLQJ�

3ODFH�WKH�VXE�ȵDVKLQJ�RYHU�WKH�EDVH�RI�WKH�WLOH�KRRN�VR�
WKH�ȵDVKLQJ�FRYHUV�WKH�HQWLUH�EDVH�

$SSO\�D�ȴQDO�OD\HU�RI�PDVWLF�WR�FRPSOHWHO\�FRYHU� 
WKH�UHLQIRUFLQJ�IDEULF��7KH�ȵDVKLQJ�LV�QRZ�LQVWDOOHG� 

DQG�VHDOHG�

3ODFH�VWULSV�RI�UHLQIRUFLQJ�IDEULF�RYHU�PDVWLF�WR� 
FRYHU�DSSUR[LPDWHO\��ȋ�IURP�WKH�HGJH�RI�WKH� 
VXE�ȵDVKLQJ�LQ�ERWK�GLUHFWLRQV��3ODFH�VWULSV�RQ� 

WKH�VLGH�ȴUVW��WKHQ�WKH�WRS�HGJH�

Jan-2020, Rev 1

TILE HOOK SUB-FLASHING
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1.  Place the rail in the Clickers.
2.  Ensure the rails extend a minimum of 2” past the last attachments in each row and that each rail is 

aligned with the next row North and/or South.
3.  Roll the rail into each Clicker, an audible “click” should be heard. If attachments are extremely misaligned 

it may be necessary to loosen the leveling bolt, snap the Clicker onto the rail, then re-tighten the leveling 
bolt to 142 in-lbs.

4.  Level the rail if necessary by loosening the bolt attaching the Clicker to the L foot or tile hook.


(QVXUH�WKH�WDE�RQ�WKH�&OLFNHU�LV�DOLJQHG�ZLWK�WKH�UDLO�HGJH�DV�VKRZQ�EHORZ


INSTALLING THE RAIL
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1. Install the end clamps on each rail on whatever end you are starting with.

• Snap the end clamp onto the rail.
• Slide the end cap onto the rail.
• Turn the leg of the end clamp around the cap.

2.  Place the module on the rail. 

(QVXUH�PRGXOH�MXQFWLRQ�ER[�LV�XS�VORSH�


3.  Slide the module to the end clamp and align 
it with the array corners. Tighten the end 
clamp to 96 in-lb.

MODULE INSTALLATION
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6.6 Installing additional modules on the rail

1.  Click a mid clamp onto each rail.

���� 6OLGH�WKH�PLG�FODPSV�XQWLO�WKH\�DUH�ȵXVK�ZLWK�WKH�
side of the existing module.

���� 3ODFH�DQG�VOLGH�WKH�QH[W�PRGXOH�ȴUPO\�DJDLQVW�
the mid clamps. Align the bottom edges of the 
modules. Tighten mid clamps to 144 in-lb.

MODULE INSTALLATION
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����Ζ167$//Ζ1*�(1'�&/$036�$7�7+(�(1'�2)�$�52:

1.  Install the last mid clamps in the row.
2. Measure the rails from the last mid clamp to the module width plus l”.
3. Cut the rails at this mark. There is some adjustment in the end cap/clamp so it does not need to be a 

perfect cut.
4. Install end clamps and end caps, tighten to 96 in-lb

Alternative method:

1.  Install the last module in the row, tighten the mid clamps.
2. Using a circular saw with a metal blade, or carefully with a reciprocating saw, cut the rail approximately 

l” past the edge of the last module.
3. Install end clamps and end caps, tighten to 96 in-lb

MODULE INSTALLATION



��

REV DATE: 07/16/2020   VERSION: 2.0

6.8 Installing additional rows of modules

��� 3ODFH�WKH�ȴUVW�PRGXOH�RI�WKH�QH[W�URZ�DJDLQVW�WKH�HQG�FODPSV�
2. Temporarily place a mid clamp in the N-S gap between rows of modules, slide the modules up to the 

mid clamp as shown below.
3. Once the modules are aligned tighten the end clamps.
4. Install Dynobond clip on the bottom lip of the module frames to bond rows together.
5. Repeat steps 6.5-6.7 until the array is complete.

MODULE INSTALLATION
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%RQGLQJ�3DWKV

All bond paths are carried either module-to-module through the mid clamp, or module-to- module through 
the module jumper shown below (bond paths shown in green):

1 ground lug per 
continuous array

BONDING AND GROUNDING
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Install ground lug on the module per ground lug and module manufacturer’s instructions 

1(&(66$5<�&20321(176��
On of the following ground lugs (or any UL 2703 compliant ground lug): 

• BurndyCL50-1TN Ground Lug (UL 2703 - E3514343 / UL 467-E9999) 
• ILSCO SGB-4 Ground Lug (UL 2703 - E354420 I UL 467 - E34440) 
• ILSCOGBL-40BT(UL2703 - E354420 I UL467 - E34440l 
• ILSCO GBL-4DBTH (UL 2703 - E354420 / UL 467 - E34440)  
• ILSCO GBL-455 (UL 2703 - E354420 I UL 467 - E34440)

7KLV�V\VWHP�QHHGV�WR�EH�JURXQGHG�LQ�DFFRUGDQFH�ZLWK�WKH�1DWLRQDO�(OHFWULFDO�&RGH��$16Ζ�1)3$�����


&RSSHU�ZLUH�VKRXOG�QRW�FRPH�LQ�GLUHFW�FRQWDFW�ZLWK�DOXPLQXP�DW�DQ\�SRLQW�RQ�WKH�DUUD\


7.3 MLPE Clip Installation (Optional)

7.2 Grounding

*5281'Ζ1*�/8*�Ζ167$//

Ζ167$//�0/3(�&/Ζ3�$&&(6625<
• Determine mounting location of the MLPE and MLPE Clip 

on the module frame. Take care not to block drainage 
holes on the frame.

• Push the nut/bolt of the MLPE Clip so the carriage bolt 
head is furthest away from the stainless plate.

• Slide the bolt shaft into the slot on the MLPE mounting 
ȵDQJH�

• 3ODFH�WKH�DVVHPEO\�RQWR�WKH�PRGXOH�ȵDQJH��0/3(�
PRXQWLQJ�ȵDQJH�RQ�WKH�IDU�IDFH��XSSHU�VLGH��RI�WKH�
PRGXOH�IUDPH�ȵDQJH��VWDLQOHVV�SODWH�RQ�WKH�FORVHU�IDFH�
�ERWWRP�VLGH��RI�WKH�PRGXOH�IUDPH�ȵDQJH�

• +ROG�WKH�FDUULDJH�EROW�LQWR�WKH�0/3(�PRXQWLQJ�ȵDQJH�
VORW�ZLWK�\RXU�ȴQJHU��WKLV�ZLOO�NHHS�WKH�FDUULDJH�EROW�IURP�
spinning in the slot. Tighten the nut to 144 in-lbs using a 
1/2” hex socket.

MLPE CLIP IS COMPATIBLE WITH:
• Enphase Products: M250-72, 250-60, M215-60, C250-72, S230, S280, IQ 

6, IQ 6+, IQ, IQ7, IQ 7A, IQ 7+, IQ 7X, Q Aggregator
• SolarEdge Products: P300, P320, P340, P370, P400, P405, P485, P505, 

P600, P700, P730, P800p, P800s, P850, P860
• See page 21 for compatible module list with MLPE Clip

BONDING AND GROUNDING
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MLPE MOUNT INTALLATION

/RZHU�WKH�0/3(�0RXQW�WR�WKH�UDLO

6HW�WKH�0/3(�0RXQW�ȵXVK�ZLWK�WKH�WRS�RI�WKH�UDLO

7LJKWHQ�WKH�EROW�WR�����LQ�OEV

7LOW�DQG�KRRN�WKH�PRXQW�DURXQG� 
WKH�WRS�ȊGRJ�HDUȋ�RI�WKH�UDLO

6OLGH�WKH�PLFURLQYHUWHU�ȵDQJH�EHWZHHQ�WKH� 
0/3(�0RXQW�DQG�WKH�VHUUDWHG�EROW�ȵDQJH

5HSHDW�WKLV�SURFHVV�IRU�DOO�RWKHU�PLFURLQYHUWHU� 
and/or optimizer installations

MLPE MOUNT IS COMPATIBLE WITH:
Enphase Products: M250-72, 250-60, M215-60, C250-72, S230, S280, IQ 6, IQ 6+, IQ, IQ7, IQ 7A, IQ 7+, IQ 7X, Q Aggregator

SolarEdge Products: P300, P320, P340, P370, P400, P405, P485, P505, P600, P700, P730, P800p, P800s, P850, P860
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UL2703 CERTIFIED MODULES

SILFAB

SILFAB MODULES WITH 38 MM FRAMES 
SYY-Z-XXXAB 
WHERE “YY” CAN BE IL, SA, LA, SG OR LG; “Z” CAN BE BLANK, M, P, OR X; “A” 
CAN BE BLANK, B, H, M, N; AND “B” CAN BE A, L, G, OR T

SOLARIA

SOLARIA MODULES WITH 40 MM FRAMES 
POWERXT XXXY-ZZ 
WHERE “Y” CAN BE R OR C; AND “ZZ” CAN BE AC, BD, BX, BY, PD, PM, PM-AC, 
PX, PZ, WX OR WZ

SOLARCITY 
(TESLA)

SOLARCITY MODULES WITH 40 MM FRAMES 
SCXXXYY 
WHERE “YY” CAN BE BLANK, B1 OR B2

SOLARTECH
SOLARTECH MODULES WITH 42 MM FRAMES 
STU-XXXYY 
WHERE “YY” CAN BE PERC OR HJT

SOLARWORLD 
AG

SOLARWORLD SUNMODULE PLUS, PROTECT, BISUN, XL, BISUN XL, MAY BE 
FOLLOWED BY MONO, POLY, DUO, BLACK, BK, OR CLEAR; MODULES WITH 
31, 33 OR 46 MM FRAMES 
SW-XXX

SOLARWORLD 
AMERICAS

SOLARWORLD SUNMODULE PLUS, PROTECT, BISUN, XL, BISUN XL, MAY BE 
FOLLOWED BY MONO, POLY, DUO, BLACK, BK, OR CLEAR; MODULES WITH 
33 MM FRAMES 
SWA-XXX

SONALI
SONALI MODULES WITH 40 MM FRAMES 
SSXXX

STION
STION THIN FILM MODULES WITH 35 MM FRAMES 
STO-XXX OR STO-XXXA

SUNEDISON

SUNEDISON MODULES WITH 35, 40 & 50 MM FRAMES 
SE-YXXXZABCDE 
WHERE “Y” CAN BE B, F, H, P, R, OR Z; “Z” CAN BE 0 OR 4; “A” CAN BE 
B,C,D,E,H,I,J,K,L,M, OR N ; “B” CAN BE B OR W; “C” CAN BE A OR C; “D” CAN 
BE 3, 7, 8, OR 9; AND “E” CAN BE 0, 1 OR 2
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Ζ167$//(5�5(63216Ζ%Ζ/Ζ7Ζ(6
Periodic reinspection of components shall be performed to verify that there is no corrosion detrimental to 
system strength and electrical conductivity, no loose bolts, and/or other variables that could compromise array 
safety. Any corroded or damaged components shall be immediately replaced.

End Clamps

Frame Thickness Article Number

���PP �������

32 mm �������

35 mm �������

38 mm �������

���PP �������

45 mm �������

���PP �������

Mid Clamps

Frame Thickness Article Number

������PP �������

������PP �������

CLAMP TABLES



















































The high-powered smart grid-ready  
Enphase IQ 7 Micro™ and Enphase IQ 7+ Micro™ 
dramatically simplify the installation process while 
achieving the highest system efficiency.

Part of the Enphase IQ System, the IQ 7 and  
IQ 7+ Microinverters integrate with the Enphase 
IQ Envoy™, Enphase IQ Battery™, and the Enphase 
Enlighten™ monitoring and analysis software.

IQ Series Microinverters extend the reliability 
standards set forth by previous generations and 
undergo over a million hours of power-on testing, 
enabling Enphase to provide an industry-leading 
warranty of up to 25 years. 

Enphase  
IQ 7 and IQ 7+
Microinverters

To learn more about Enphase offerings, visit enphase.com

Data Sheet
Enphase Microinverters
Region: AMERICAS

Easy to Install

•	 Lightweight and simple
•	 Faster installation with improved, lighter two-wire cabling
•	 Built-in rapid shutdown compliant (NEC 2014 & 2017)

Productive and Reliable

•	 Optimized for high powered 60-cell/120 half-cell and 72-
cell/144 half-cell* modules

•	 More than a million hours of testing
•	 Class II double-insulated enclosure
•	 UL listed

Smart Grid Ready

•	 Complies with advanced grid support, voltage and 
frequency ride-through requirements

•	 Remotely updates to respond to changing  
grid requirements

•	 Configurable for varying grid profiles
•	 Meets CA Rule 21 (UL 1741-SA)

* The IQ 7+ Micro is required to support 72-cell/144 half-cell modules.

http://www.enphase.com


1. No enforced DC/AC ratio. See the compatibility calculator at https://enphase.com/en-us/support/module-compatibility. 
2. Nominal voltage range can be extended beyond nominal if required by the utility.
3. Limits may vary. Refer to local requirements to define the number of microinverters per branch in your area.

To learn more about Enphase offerings, visit enphase.com
© 2020 Enphase Energy. All rights reserved. Enphase, the Enphase logo, Enphase IQ 7, Enphase IQ 7+, Enphase IQ Battery,  
Enphase Enlighten, Enphase IQ Envoy, and other trademarks or service names are the trademarks of Enphase Energy, Inc. Data subject to change. 2020-08-12

INPUT DATA (DC)  IQ7-60-2-US IQ7PLUS-72-2-US
Commonly used module pairings¹ 235 W - 350 W + 235 W - 440 W +
Module compatibility 60-cell/120 half-cell PV modules 

only
60-cell/120 half-cell and 72-
cell/144 half-cell PV modules

Maximum input DC voltage 48 V 60 V
Peak power tracking voltage 27 V - 37 V 27 V - 45 V
Operating range 16 V - 48 V 16 V - 60 V
Min/Max start voltage 22 V / 48 V 22 V / 60 V
Max DC short circuit current (module Isc) 15 A 15 A
Overvoltage class DC port II II
DC port backfeed current 0 A 0 A
PV array configuration 1 x 1 ungrounded array; No additional DC side protection required;  

AC side protection requires max 20A per branch circuit
OUTPUT DATA (AC)  IQ 7 Microinverter IQ 7+ Microinverter
Peak output power 250 VA 295 VA
Maximum continuous output power 240 VA 290 VA
Nominal (L-L) voltage/range² 240 V /  

211-264 V
208 V /  
183-229 V

240 V /  
211-264 V

208 V /  
183-229 V

Maximum continuous output current 1.0 A (240 V) 1.15 A (208 V) 1.21 A (240 V) 1.39 A (208 V)
Nominal frequency 60 Hz 60 Hz
Extended frequency range 47 - 68 Hz 47 - 68 Hz
AC short circuit fault current over 3 cycles 5.8 Arms 5.8 Arms
Maximum units per 20 A (L-L) branch circuit³ 16 (240 VAC) 13 (208 VAC) 13 (240 VAC) 11 (208 VAC)
Overvoltage class AC port III III
AC port backfeed current 18 mA 18 mA
Power factor setting 1.0 1.0
Power factor (adjustable) 0.85 leading ... 0.85 lagging 0.85 leading ... 0.85 lagging
EFFICIENCY @240 V @208 V @240 V @208 V
Peak efficiency 97.6 % 97.6 % 97.5 % 97.3 %
CEC weighted efficiency 97.0 % 97.0 % 97.0 % 97.0 %

MECHANICAL DATA
Ambient temperature range -40ºC to +65ºC
Relative humidity range 4% to 100% (condensing)
Connector type MC4 (or Amphenol H4 UTX with additional Q-DCC-5 adapter)
Dimensions (HxWxD) 212 mm x 175 mm x 30.2 mm (without bracket)
Weight 1.08 kg (2.38 lbs)
Cooling Natural convection - No fans
Approved for wet locations Yes
Pollution degree PD3
Enclosure Class II double-insulated, corrosion resistant polymeric enclosure
Environmental category / UV exposure rating NEMA Type 6 / outdoor
FEATURES
Communication Power Line Communication (PLC)
Monitoring Enlighten Manager and MyEnlighten monitoring options.

Both options require installation of an Enphase IQ Envoy.
Disconnecting means The AC and DC connectors have been evaluated and approved by UL for use as the load-break 

disconnect required by NEC 690.
Compliance CA Rule 21 (UL 1741-SA)

UL 62109-1, UL1741/IEEE1547, FCC Part 15 Class B,  ICES-0003 Class B, 
CAN/CSA-C22.2 NO. 107.1-01 
This product is UL Listed as PV Rapid Shut Down Equipment and conforms with NEC 2014, NEC 
2017, and NEC 2020 section 690.12 and C22.1-2015 Rule 64-218 Rapid Shutdown of PV Systems, 
for AC and DC conductors, when installed according manufacturer’s instructions.

Enphase IQ 7 and IQ 7+ Microinverters

https://enphase.com/en-us/support/module-compatibility
http://www.enphase.com

