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SYSTEM DESCRIPTION:

• GRID-TIED PHOTOVOLTAIC SYSTEM

• (29) ENPHASE IQ 7A MICRO-INVERTER

• (29) JINKO 400W MODULE (JKM400M-72HL)

SYSTEM:

• (29) PHOTOVOLTAIC MODULES ARE CONNECTED INTO (29) MICRO-INVERTER

• (29) INVERTER CONNECT INTO (2) CIRCUIT OF (10 & 9) MODULES WHICH FEED (3) 2P-240V 20A CIRCUIT 

BREAKERS

• TOTAL PHOTOVOLTAIC SYSTEM STC RATED DC ENERGY POWER PRODUCTION OF 11,600 WATTS

• INVERTER HAS MAXIMUM POWER POINT TRACKING (MPPT)

• INVERTER MEETS REQUIREMENTS OF 3-P POWER

• INVERTER MEET IEEE 1547

• INVERTER MEETS U11741

• ALL ELECTRICAL EQUIPTMENT INSTALLED ARE UL LISTED

SYSTEM AUTOMATIC OPERATION:

• GRID POWER IS PRESENT, PHOTOVOLTAIC SYSTEM FEEDS THE LOAD AT DAY TIME.

• GRID POWER IS LOST, PHOTOVOLTAIC SYSTEM AUTOMATICALLY DISCONNECTS FROM THE GRID. 

• PHOTOVOLTAIC SYSTEM WILL AUTOMATICALLY RESUME FEEDING POWER TO THE GRID. WHEN THE 

PROPER GRID VOLTAGE AND FREQUENCY IS RESTORED (IEEE STANDARDS) AND THERE IS ENOUGH 

SUNLIGHT.

ITEM MANUFACTER MODEL LISTING/COMPLIANCE

PV/MODULES JINKO 400W UL

INVERTER ENPHASE IQ 7A UL

ALL DISCONNECTS ENPHASE DC & AC UL IEEE 1547

ALL OVERCURRENT 

PROTECTION

ENPHASE DC & AC UL

FSEC CERTICICATION # JINKO

ENPHASE

400W

IQ 7A

RV-16-0106A

PV PEAK POWER 11.6 kWp

TOTAL NUMBER OF PV MODULES 29

NUMBER OF INVERTERS 29

MAX. DC POWER 400 W

MAX. AC POWER 7,656 W

GRID VOLTAGE 240 V

DC-AC RATIO 98%

PV-ARRAY INPUT A/ PV-ARRAY 1

NUMBER OF INVERTER 29

NUMBER OF PV MODULES 29

PEAK POWER (INPUT) 400 Wp

MPP PV VOLTAGE 41.7 V

OC PV VOLTAGE 49.8  V

MIN. DC VOLTAGE (GRID VOLTAGE 240V) 22.0 V

MAX. PV VOLTAGE 55.136568 V

MAX. INPUT DC VOLTAGE (INVERTER) 349 V

MAX. CURRENT 10.48 A

AMBIENT TEMPERATURE

RECORD LOW TEMPERATURE 8.6 DEG F 

AVERAGE HIGH TEMPERATURE 93.2 DEG F

RECORD HIGH TEMPERATURE 96.8 DEG F

SYSTEM OVERVIEW PART PROJECT 1 GRID VOLTAGE: 1 ~ 240 V

29 x JINKO 400 W PV ARRAY 1

29 x -240 VAC (INVERTER EFFICIENCY 95%) INVERTERS

MOUNTING TYPE ROOF 

PV/Inverter Compatible

• PV array and type of inverter are compatible. The nominal power 

ratio (max. DC power of the inverter divided by the peak power) is 

within the recommended range (80-120%)

Design temperature 96.8 deg F, adder 60 deg F (310.15(B)(2)(A)

Total 151 deg F. Multiplier at 151 deg F is 0.58(310.16 correction factors).

#10 THWN-2 rated 40 amps, times 0.58 = 23.2 amps. 6 conductors in single conduit. 

Adjustment factor is 80%. (23.2) * (.8) = 18.56 amps

NOTES:

(29) MICRO-INVERTER TOTAL AMPS: 42.0A

TOTAL 2-P 240V 20A BREAKERS: 3

ELECTRICAL BREAKER RATING: 150A

ELECTRICAL PANEL RATING: 200A 

MAX. CURRRENT OUTPUT (125%) : 52.56A

BUSBAR AMPACITY (120%): 240A

SYSTEM RISER WIRING DIAGRAM

EQUIPMENT LOCATION

ROOF ARRAY

EXTERIOR OF BUILDING

NOTE:

EXISTING METER WILL BE CHANGED TO A NET 

METER BY FPL AFTER THE FINAL EXPECTION

NOTE:

ALL LOAD CALCULATIONS FOR THIS PANEL HAVE BEEN 

DONE AND THIS CHANGE WILL NOT EXCEED CODE

ENPHASE IQ 7A MICRO-INVERTER IS 

ATTACHED UNDER EACH MODULE

NEC 690.12 CODE COMPLIANT

#12 THWN-2 WIRE PROVIDED BY 

MANUFACTURE AC INTERCONNECT 

CABLE (BLACK L-1 AND RED L-2)

NEMA-3R

J-BOX

6x6x4

#8 BARE COPPER 

GROUND WIRE

1” PVC SCH 80 CONDUIT

6 #10 THWN-2

1 #8 THWN-2 GROUND

200A

N
L1      L2

JINKO 400W MODULE (JKM400M-72HL)

NOTE:

NEC 690.12. CODE COMPLAINT

NOTE FOR ALL LABELS:

LABELS SHALL BE UV RESISTANT AND 

SHALL HAVE WHITE LETTERS ON A RED 

BACKGROUND. SHARPIE EXTREME OR 

EQUIVALENT UV RESISTANT MARKERS 

SHALLS BE USED FOR WRITING ON 

LABELS REQUIRING INSTALLER-WRITTEN 

VALUES. 

SAFETY LABELS

PHOTOVOLTAIC SYSTEM 

COMBINER PANEL

DO NOT ADD LOADS

PHOTOVOLTAIC MICROINVERTERS

LOCATED UNDERNEATH 

PV MODULE ON ROOFTOP ARRAY
FOR SERVICE PLEASE CALL (PV COMPANY #)

LABEL FOR SOLAR AC COMBINER BOX

LABEL SIZE: 5.5” x 2”

LABEL FOR MAIN DISTRIBUTION PANEL

LABEL SIZE: 4” x 1”

LABEL FOR SOLAR AC COMBINER BOX

LABEL SIZE: 4” x 2”

LABEL FOR EACH J-BOX

LABEL SIZE: 4” x 2”

NOTE: INSTALLER MUST FILL IN AC OPERATING CURRENT ON LABEL

LABEL FOR CIRCUIT BREAKER INSTALLED IN MDP 

LABEL SIZE: 2” x 1” LABEL FOR MAIN DISCONNECT OR METER

LABEL SIZE: 4” x 2”

PV SOLAR BREAKER

DO NOT RELOCATE 

THIS OVERCURRENT DEVICE

PHOTOVOLTAIC POWER SOURCE 

AC OPERATING VOLTAGE 240 VOLTS

AC OPERATING CURRENT         AMPS
MICROINVERTERS LOCATED UNDERNEATH MODULES 

FOR SERVICE CALL (PV COMPANY #)

WARNING 

DUAL POWER SUPPLY

SOURCES: UTILITY AND PV 

SOLAR ELECTRIC SYSTEM

CAUTION
SOLAR POINT OF CONNECTION

1.
2.

3. 4.

5. 6.

PHOTOVOLTAIC SYSTEM 

AC DISCONNECT

AC OPERATING VOLTAGE        VOLTS

AC OPERATING CURRENT         AMPS

7. PHOTOVOLTAIC SYSTEM EQUIPPED 

WITH RAPIP SHUTDOWN

NEC 690.12

8.

LABEL FOR SOLAR DISCONNECT

LABEL SIZE: 4” x 2”

LABEL FOR SOLAR DISCONNECT

LABEL SIZE: 4” x 2”

NOTE: INSTALLER MUST FILL IN AC OPERATING CURRENT ON LABEL

40A

NOTE:

COMPLIANCE WITH 250.58 ONLY ONE 

GROUNDING ELECTRODE FOR ALL ELEC. 

EQUIP. CONDUCTOR

SOLAR ELEC. PANEL/

ENPHASE COMBINER BOX 

240V 80A

1” PVC SCH 80 CONDUIT

2 #6 THWN-2

1 #6 THWN-2 NEUTRAL 

1 #8 THWN-2 GROUND
EXISTING 

WIRING

3 3/0 THWN

EXISTING 

MDP

240V 150A

EXISTING 

SERVICE

240V 200A

20A

20A

20A

20A

30A

30A

240V 60A 

SOLAR 

DISC. 

FUSED @ 

240V 60A

1” PVC SCH 80 CONDUIT

2 #6 THWN-2

1 #6 THWN-2 NEUTRAL 

1 #8 THWN-2 GROUND

METER

150A

SERVICEEXISTING 5/8” 

GROUND ROD

N
60A
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ROOF AREA

EXISTING SHINGLE ROOF

TOTAL ROOF AREA: 3,574 sq.-ft

TOTAL PHOTOVOLTAIC AREA: 774 sq.-ft

PERIMETER WIDTH: 4.3’

PRESSURE ZONE: 1 & 2

MEAN ROOF HEIGHT: 14’

ROOF SLOPE: 12:12

TRUSS SIZE: 2 x 4

TOTAL MODULES: 29

MIN. ROOF MOUNTS: 66

TOTAL POINT OF CONNECTIONS PER MODULE: 4

ALUMINUM RAILS: 2

PZ3

PZ3

PZ3

PZ3

PZ3

PZ3

PZ3

PZ3

27’

57’

14’

40’

53’

26’

14’

29’

29’

79.06”

ALLOWABLE LOAD: (5,400Pa) 113 psf

NOTE: Install mid clamps between modules and end clamps 

at the end of each row of modules. 

SOLAR MODULE
NOTE:

ALUMINUM RAILS SHOULD ALWAYS BE SUPPORTED BY MORE THAN 

ONE FOOTING ON BOTH SIDES OF THE SPLICE.

39.45”

JINKO

400W
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ASCE 7-16 VELOCITY PRESSURE

qz10 = 0.00256 KZ KD V2

where:

qz10 = ASCE 7-16 velocity pressure evaluated at mean roof height (psf)

Kz = velocity pressure exposure coefficient 

KZT = topographic factor

KD = wind directionality factor

V = basic wind speed (mph) from ASCE 7-16 maps referred to as ultimate wind speed maps in 2018 IBC.

As an example, for an array having an array of 158.04 sq.-ft., the total uplifting (resultant) force acting on the array 

would be -39.1 psf x 158.04 sq.-ft. = -6.179.364 lb. Knowing this resultant force, the design engineer can now 

determine the number of attached points and the size of the mounting hardware necessary to safely carry this load. 

LIVE LOADS:

Live loads associated with photovoltaic systems are usually assumed to be distributed uniformly and are small, on the 

order of 4 psf or less. 

NOTES:

These calculations are based on the C&C Wind Loads for Enclosed Buildings. Design 

wind pressures are calculated using ASCE 7-10 equation in 30.6-1. All notes in Figures 

30.4-1, and 30.4-2 (A, B, AND C) have been incorporated. Mean roof height must be 

less than 60 feet.

DESIGN PRESSURE 

EQUATION 30.9-1

DIRECTION – UP

PSF

DIRECTION – DOWN

PSF

ZONE 1 -39.2 35.8

ZONE 2 -60.0 35.8

ZONE 3 -81.0 35.8

*Rails, L-Foot, Mid-clamps & End-clamps are extruded using one of the following aluminum alloys: 6005-T5, 6105-T5, 6061-T6 Sources: American Wood Council, NDS 2005, Table 11.2A, 11.3.2A

DESIGN CALCULATIONS:

VELOCITY PRESSURE (q) = 0.00256(KZ)(KZT)(KD)(V^2)

VELOCITY PRESSURE (qh) = 33.9 psf EQUATION 26.8-1

INTERNAL PRESSURE COEFFICIENT (+/-) = 0.18

IBC EDITION 2018 RISK CATEGORY II

MEAN ROOF HEIGHT (ft.) 14 EXPOSURE CATEGORY C

LENGTH (ft.) 57 ROOF SLOPE (SHINGLE) 12:12

WIDTH (ft.) 49 ROOF SLOPE (DEGREE) 45.0°

EFFECTIVE WIND AREA (ft^2) 18.0 ROOF TYPE GABLE

PARAPET HEIGHT (ft.) 0 ULTIMATE WIND SPEED 175 mph

MODULE LENGTH (in) 65 NOMINAL WIND SPEED 136 mph

MODULE WIDTH (in) 39.38 KD 0.85

KZT 1.0

KZ 0.85

DESIGN WIND PRESSURE CALCULATIONS FOR 

SOLAR MODULES INSTALLED ON ROOFS ALUMINUM END CLAMP & MID CLAMP

ALLOWABLE LOAD: 529 lbs.

DISTRIBUTED LOAD: 363.8 lbs.

¼” SS 18-8 BOLT

¼” SS SERRATED FLANGE NUT

ALLOWABLE LOAD: 6,010 lbs.

DISTRIBUTED LOAD: 363.8 lbs.SOLAR MODULE: 18.05 sq.-ft.

3/8” SS 18-8 BOLT

3/8” SS SERRATED FLANGE NUT

ALLOWABLE LOAD: 11,930 lbs.

MAXIMUM DISTRIBUTED LOAD: 532 lbs.

5/16” SS LAG BOLT

5/16” SS FENDER WASHER

ALLOWABLE LOAD: 798 lbs.

MAXIMUM DISTRIBUTED LOAD: 266 lbs.

ALUMINUM RAIL 

ALLOWABLE LOAD SPAN @ 180 mph 51”

DISTRIBUTED LOAD SPAN @ 180 mph 48”

ALUMINUM L-FOOT

ALLOWABLE LOAD: 707 lbs.

DISTRIBUTED LOAD: 532 lbs.

A GENEROUS AMOUNT OF GAF TOPCOAT FLEXSEAL IS APPLIED PRIOR TO 

ATTACHMENT INSTALL COVER A MINIMUM 4” RADIUS BEYOND METAL 

BRACKET (8”x8” AREA) WHOLE BASE SHALL BE ENCAPUSLATED WITH 

THE FLEX SEAL. NOA: 18-0119.11

TILE FOAM

CONCRETE

TILE INSTALLED OVER EXISTING #30 AND SELF-ADHERING 

MEMBRANE ROOFING
SEALANT

TILE ATTACHMENT DIAGRAM 

2 ROWS OF RAILS PER MODULE

Array Wind Load Calculations Lag Bolt Pull Out Calculations

Solar Panel 11 Spruce, Pine Per Inch Thread Depth 266 lbs.

Total Area (sq.ft.) 198.55 SS Lag Bolt 5/16” x 4” Min. Thread Depth 3”

Wind Load (psf.) -60.0 Wood Strength x Thread Depth = Pull Out Strength

Total Wind Loads (lbs.) -11,913.0 266 lbs. x 3” = 789 lbs.

Total Roof Mounts (#) 22 Allowable Pull Out Strength Required per Lag Bolt 798 lbs.

Tension Force per Mount (lbs.) -531.5725 Max. Pull Out Strength Required per Lag Bolt -531.6 lbs.

Tension force per LAG-BOLT (lbs.) -531.6 Lag Bolt Pull Out Strength Safety Factor 1.5

ROOF SLOPE: 12:12

SLOPE DEGREE: 45°

TRUSS SIZE: 2x4

ROOF DECK

GCp: FIGURE 30.4-2 B DIRECTION – UP DIRECTION - DOWN

ZONE 1 -1.0 0.9

ZONE 2 -1.6 0.9

ZONE 3 -2.2 0.9




