
GENERAL NOTES - COMMERCIAL SOLAR PV SYSTEM

2.1.1 SITE NOTES:
2.1.2 A LADDER WILL BE IN PLACE FOR INSPECTION IN COMPLIANCE WITH OSHA REGULATIONS.
2.1.3 THE PV MODULES ARE CONSIDERED NON-COMBUSTIBLE PER MANUFACTURER SPECIFICATIONS.
2.1.4 THE SOLAR PV INSTALLATION WILL NOT OBSTRUCT ANY PLUMBING, MECHANICAL, OR BUILDING ROOF

VENTS.
2.1.5 PROPER ACCESS AND WORKING CLEARANCE AROUND EXISTING AND PROPOSED ELECTRICAL

EQUIPMENT WILL BE PROVIDED AS PER NEC 110.26.
2.1.6 ROOF COVERINGS SHALL BE DESIGNED, INSTALLED, AND MAINTAINED IN ACCORDANCE WITH

APPLICABLE BUILDING CODE AND APPROVED MANUFACTURER'S INSTRUCTIONS.
2.1.7 PV ARRAY INSTALLATION SHALL COMPLY WITH IFC 2015 SECTION 605.11 FOR FIRE DEPARTMENT

ACCESS AND ROOFTOP PATHWAYS.

2.2.1 EQUIPMENT LOCATIONS:
2.2.2 ALL EQUIPMENT SHALL MEET MINIMUM SETBACKS AND WORKING CLEARANCES AS REQUIRED BY NEC

110.26.
2.2.3 WIRING SYSTEMS INSTALLED IN DIRECT SUNLIGHT OR WET LOCATIONS MUST BE RATED FOR

EXPECTED OPERATING TEMPERATURE AND ENVIRONMENTAL CONDITIONS AS SPECIFIED BY NEC
690.31.

2.2.4 JUNCTION AND PULL BOXES PERMITTED TO BE INSTALLED UNDER PV MODULES ACCORDING TO NEC
690.34.

2.2.5 ADDITIONAL DISCONNECT(S) SHALL BE PROVIDED WHERE INVERTER(S) ARE NOT WITHIN SIGHT OF
THE SERVICE DISCONNECT OR AS REQUIRED BY AHJ.

2.2.6 ALL EQUIPMENT SHALL BE INSTALLED ACCESSIBLE TO QUALIFIED PERSONNEL ACCORDING TO
APPLICABLE NEC REQUIREMENTS.

2.2.7 ALL COMPONENTS ARE LISTED FOR THEIR PURPOSE AND RATED FOR OUTDOOR USAGE WHEN
APPROPRIATE.

2.3.1 STRUCTURAL NOTES:
2.3.2 RACKING SYSTEM & PV ARRAY WILL BE INSTALLED ACCORDING TO CODE-COMPLIANT INSTALLATION

MANUAL AND STRUCTURAL CALCULATIONS APPROVED BY A LICENSED PROFESSIONAL ENGINEER.
2.3.3 ROOF ATTACHMENTS SHALL BE INSTALLED PER MANUFACTURER'S SPECIFICATIONS. ATTACHMENT

SPACING SHALL NOT EXCEED MAXIMUM SPAN DISTANCE SPECIFIED BY RACKING MANUFACTURER.
2.3.4 ALL ROOF PENETRATIONS FOR RACKING ATTACHMENTS, CONDUIT, OR JUNCTION BOXES SHALL BE

PROPERLY FLASHED AND SEALED WITH APPROVED MATERIALS PER MANUFACTURER'S
INSTRUCTIONS.

2.3.5 WHEN POSSIBLE, ALL PV RELATED RACKING ATTACHMENTS WILL BE STAGGERED AMONGST THE
ROOF FRAMING MEMBERS TO DISTRIBUTE STRUCTURAL LOADS.

2.4.1 WIRING & CONDUIT NOTES:
2.4.2 ALL CONDUIT, WIRE, AND RACEWAYS WILL BE LISTED AND APPROVED FOR THEIR PURPOSE.

SPECIFICATIONS ARE BASED ON MINIMUM CODE REQUIREMENTS AND ARE NOT MEANT TO LIMIT
UP-SIZING.

2.4.3 CONDUCTORS SHALL BE SIZED ACCORDING TO NEC 690.8 (CIRCUIT SIZING AND CURRENT), NEC 690.7
(MAXIMUM VOLTAGE), AND NEC 310.15 (AMPACITY).

2.4.4 VOLTAGE DROP SHALL BE LIMITED TO 2% FOR FEEDER CIRCUITS AND 3% COMBINED FOR FEEDER
AND BRANCH CIRCUITS, OR AS SPECIFIED BY DESIGN.

2.4.5 DC CIRCUIT WIRING SHALL BE CONTAINED WITHIN METALLIC CONDUIT, METAL ENCLOSURE, OR
SUITABLE RACEWAY AS REQUIRED BY NEC 690.31.

2.4.6 AC CONDUCTORS SHALL BE COLORED OR PERMANENTLY MARKED AS FOLLOWS PER NEC 200.6 AND
210.5:
PHASE A (L1) - BLACK
PHASE B (L2) - RED
PHASE C (L3) - BLUE
NEUTRAL - WHITE OR GRAY
GROUND - GREEN OR GREEN WITH YELLOW STRIPE
IN 4-WIRE DELTA SYSTEMS, THE HIGH LEG SHALL BE IDENTIFIED WITH ORANGE COLOR [NEC
110.15(B)].

2.5.1 GROUNDING & BONDING NOTES:
2.5.2 GROUNDING SYSTEM COMPONENTS SHALL BE LISTED FOR THEIR PURPOSE. GROUNDING DEVICES

EXPOSED TO THE ELEMENTS SHALL BE RATED FOR WET LOCATIONS.
2.5.3 PV SYSTEM EQUIPMENT GROUNDING SHALL BE INSTALLED IN ACCORDANCE WITH NEC 690.43 AND

NEC 690.45.
2.5.4 EQUIPMENT GROUNDING CONDUCTORS (EGC) SHALL BE SIZED PER NEC 250.122 BASED ON THE

RATING OF THE OVERCURRENT PROTECTIVE DEVICE.
2.5.5 METAL ENCLOSURES, RACEWAYS, JUNCTION BOXES, INVERTER ENCLOSURES, AND COMBINER BOXES

SHALL BE BONDED AND GROUNDED PER NEC 250.86 AND 250.134.
2.5.6 MODULE FRAMES AND MOUNTING STRUCTURE SHALL BE BONDED AND GROUNDED USING LISTED

EQUIPMENT GROUNDING CONDUCTORS OR LISTED GROUNDING DEVICES PER MANUFACTURER'S
INSTRUCTIONS AND NEC 690.43.

2.5.7 GROUNDING ELECTRODE SYSTEM SHALL COMPLY WITH NEC 690.47(C) AND NEC 250.50. IF EXISTING
GROUNDING ELECTRODE SYSTEM IS INACCESSIBLE OR INADEQUATE, ADDITIONAL ELECTRODES
SHALL BE INSTALLED PER NEC 250.52 AND 250.53.

2.5.8 EQUIPMENT GROUNDING CONDUCTORS, IF INSULATED, SHALL BE COLORED GREEN OR MARKED WITH

GREEN TAPE. CONDUCTORS LARGER THAN #6 AWG MAY BE IDENTIFIED AT TERMINATIONS [NEC
250.119].

2.5.9 GROUND-FAULT PROTECTION SHALL BE PROVIDED AS REQUIRED BY NEC 690.5 TO REDUCE FIRE
HAZARDS.

2.6.1 DISCONNECTION AND OVER-CURRENT PROTECTION NOTES:
2.6.2 DISCONNECTING MEANS SHALL BE PROVIDED FOR ALL UNGROUNDED CONDUCTORS IN ACCORDANCE

WITH NEC 690.13 AND NEC 690.15.
2.6.3 DISCONNECTS SHALL BE WIRED SUCH THAT WHEN OPENED, THE CONDUCTORS REMAINING

ENERGIZED ARE CONNECTED TO THE TERMINALS MARKED "LINE" OR "SOURCE" (TYPICALLY UPPER
TERMINALS).

2.6.4 DISCONNECTS SHALL BE READILY ACCESSIBLE, EXTERNALLY OPERABLE, AND INDICATE WHETHER IN
OPEN OR CLOSED POSITION [NEC 690.17].

2.6.5 PV SYSTEM DISCONNECTING MEANS SHALL BE LOCKABLE IN THE OPEN POSITION AND PERMANENTLY
MARKED TO IDENTIFY IT AS A PHOTOVOLTAIC SYSTEM DISCONNECT [NEC 690.17].

2.6.6 RAPID SHUTDOWN SYSTEM SHALL BE PROVIDED IN ACCORDANCE WITH NEC 690.12 TO REDUCE
SHOCK HAZARD FOR EMERGENCY RESPONDERS. CONTROLLED CONDUCTORS SHALL BE LIMITED
TO 80 VOLTS OR LESS WITHIN 10 SECONDS OF RAPID SHUTDOWN INITIATION.

2.6.7 OVERCURRENT PROTECTION DEVICES (OCPD) SHALL BE RATED AND SIZED IN ACCORDANCE WITH
NEC 690.8(B), 690.9, AND NEC ARTICLE 240.

2.6.8 INVERTER OUTPUT CIRCUIT CONDUCTORS SHALL BE PROTECTED BY OVERCURRENT DEVICES RATED
PER NEC 690.8(B)(1) AND INVERTER MANUFACTURER'S SPECIFICATIONS.

2.7.1 INTERCONNECTION NOTES:
2.7.2 INTERCONNECTION OF ELECTRIC POWER PRODUCTION SOURCES SHALL BE IN ACCORDANCE WITH

NEC ARTICLE 705.
2.7.3 UTILITY-INTERACTIVE INVERTER(S) SHALL BE LISTED TO UL 1741 AND SHALL COMPLY WITH IEEE 1547

STANDARD FOR INTERCONNECTING DISTRIBUTED RESOURCES.
2.7.4 POWER PRODUCTION SOURCES SHALL NOT BE CONNECTED TO PREMISES WIRING UNTIL WRITTEN

APPROVAL IS OBTAINED FROM THE LOCAL UTILITY COMPANY.

--- LOAD-SIDE INTERCONNECTION ---
2.7.5 LOAD-SIDE CONNECTIONS SHALL COMPLY WITH NEC 705.12(D)(2): SUM OF 125% OF INVERTER(S)

OUTPUT CIRCUIT CURRENT AND RATING OF MAIN OVERCURRENT DEVICE SHALL NOT EXCEED
AMPACITY OF BUS OR CONDUCTOR.

2.7.6 WHERE TWO SOURCES SUPPLY A BUSBAR, THE SUM OF 125% OF INVERTER OUTPUT CURRENT PLUS
THE RATING OF THE OVERCURRENT DEVICE PROTECTING THE BUSBAR SHALL NOT EXCEED 120%
OF THE BUSBAR AMPACITY [NEC 705.12(D)(2)]. THE INVERTER OUTPUT CIRCUIT BREAKER SHALL BE
POSITIONED AT THE OPPOSITE END FROM THE INPUT FEEDER LOCATION.

2.7.7 BACKFED CIRCUIT BREAKERS SHALL BE SECURED IN PLACE BY AN ADDITIONAL FASTENER OR BE
IDENTIFIED AS SUITABLE FOR BACKFEED OPERATION [NEC 705.12(D)(5)].

--- SUPPLY-SIDE INTERCONNECTION ---
2.7.8 SUPPLY-SIDE CONNECTIONS SHALL BE MADE IN ACCORDANCE WITH NEC 705.11.
2.7.9 SUPPLY-SIDE INTERCONNECTION CONDUCTORS SHALL BE SIZED PER NEC 705.28 AND SHALL NOT BE

SMALLER THAN SERVICE ENTRANCE CONDUCTORS WHERE THEY SERVE THE SAME FUNCTION.
2.7.10 OVERCURRENT PROTECTION FOR SUPPLY-SIDE CONNECTIONS SHALL BE PROVIDED IN ACCORDANCE

WITH NEC 705.30.

2.8.1 LABELING AND MARKING REQUIREMENTS:
2.8.2 PV SYSTEM DC DISCONNECT SHALL BE PERMANENTLY MARKED "PHOTOVOLTAIC SYSTEM

DISCONNECT" [NEC 690.17].
2.8.3 RAPID SHUTDOWN INITIATION DEVICE OR MAIN SERVICE DISCONNECT SHALL BE MARKED WITH

LOCATION AND INSTRUCTIONS FOR INITIATING RAPID SHUTDOWN [NEC 690.12(B)(2)].
2.8.4 MAIN SERVICE PANEL SHALL BE MARKED WITH A PERMANENT LABEL INDICATING PRESENCE OF

MULTIPLE POWER SOURCES PER NEC 705.12.
2.8.5 POINT OF INTERCONNECTION SHALL BE FIELD-MARKED WITH RATED OUTPUT CURRENT AND

VOLTAGE OF INVERTER(S).
2.8.6 ALL LABELS SHALL BE REFLECTIVE, WEATHER-RESISTANT, AND PERMANENTLY AFFIXED.
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XXXXXXXX
1111 XXXXXXXX,
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ASSESSOR'S #: XXXXXXXXX

ATTACHMENT TYPE: S-5! S-5-U CLAMP, ULTRAFOOT RAFTER
MSP UPGRADE: NO

SCOPE OF WORK
SYSTEM SIZE: STC: 180 x 440W = 79.2kW [INV-1],

110 x 550W = 60.5kW [INV-1],
291 x 550W = 160.05kW [INV-2]
PTC: 180 X 417.5W = 75.15KW [INV-1],
110 X 512.6W = 56.386KW [INV-1],
291 X 512.6W = 149.167KW [INV-2]
(180) HYUNDAI ENERGY SOLUTIONS HIN-T440NF(BK) [INV-1],
(110) LONGI SOLAR LR5-72HIH-550M [INV-1],
(291) LONGI SOLAR LR5-72HIH-550M [INV-2]
(2) SOLAR EDGE SE120KUS (277/480V)
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PROJECT INFORMATION
OWNER
NAME: XXXXXXXX

PROJECT MANAGER
NAME: XXXXXXXXX
PHONE: XXXXXXXXX

CONTRACTOR
NAME: XXXXX
PHONE: XXXXXXXXX

AUTHORITIES HAVING JURISDICTION
BUILDING: XXXXXXXX
ZONING: XXXXXXXX
UTILITY: XXXXXXXX

DESIGN SPECIFICATIONS
OCCUPANCY: GROUP A-3
CONSTRUCTION: TYPE III-B
ZONE DISTRICT: COMMERCIAL
GROUND SNOW LOAD: 0 PSF
WIND EXPOSURE: B
WIND SPEED: 137 MPH
FIRE SPRINKLERS: YES
BUILDING HEIGHT: ~35'

APPLICABLE CODES & STANDARDS
BUILDING: FBC 2023/ASCE 7-22
ELECTRICAL: NEC 2020
FIRE: FFPC, 8TH ED. (2023)/NFPA 1 2021 ED

SHEET LIST TABLE
SHEET NUMBER SHEET TITLE

G-1 COVER SHEET

A-1 SITE PLAN

A-2 PV ROOF PLAN

A-3 SOLAR ATTACHMENT PLAN

E-1 SINGLE LINE DIAGRAM

E-2 ELECTRICAL TABLES & LABELS

S-1 MOUNTING DETAILS

S-2 MOUNTING DETAILS

D-1 DATASHEET

D-2 DATASHEET

D-3 DATASHEET

D-4 DATASHEET

D-5 DATASHEET

SQUARE FOOTAGE OF ROOF: 59291.08 SQ. FT.
SQUARE FOOTAGE OF ARRAY: 14931.71 SQ. FT.
PERCENTAGE OF ROOF SPACE USED BY SOLAR PV ARRAYS 25.18%
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EXTERIOR EQUIPMENT

(N) (2) 200A LOAD CENTERS
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AREA OF WORK

(N) (2) INVERTERS
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~300'

~246'

~151'

~176'

(N) PV ARRAY 1
65 x HYUNDAI ENERGY SOLUTIONS
HIN-T440NF(BK)

(N) PV ARRAY 2
115 x HYUNDAI

ENERGY SOLUTIONS
HIN-T440NF(BK)

(N) PV ARRAY 3
401 x LONGI SOLAR

LR5-72HIH-550M

EXTERIOR EQUIPMENT

(N) (1) 400A DISCONNECT
WITH  400MCM

(E) (1) UTILITY METER / TRANSFORMER

~535'
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ARRAY 1 - 28.600 kW
[x65] (N) MODULES
TILT: 29 DEGREES
ROOF PITCH: 7:12
AZIMUTH: 226 DEGREES

ARRAY 2 - 50.600 kW
[x115] (N) MODULES

TILT: 29 DEGREES
ROOF PITCH: 7:12

AZIMUTH: 226 DEGREES

ARRAY 3 - 220.550 kW
[x401] (N) MODULES

FLAT ROOF
AZIMUTH: 136 DEGREES

PATHWAY NOTES (COMMERCIAL)
NFPA 1 11.12.3.3 COMMERCIAL BUILDINGS
11.12.3.3.2 PERIMETER PATHWAYS
11.12.3.3.2.1
A MINIMUM 48 IN. (1219 MM) WIDE PERIMETER PATHWAY
SHALL BE PROVIDED AROUND THE EDGES OF THE ROOF
FOR BUILDINGS WITH A LENGTH OR WIDTH OF 250 FT (76.2
M) OR LESS ALONG EITHER AXIS.
11.12.3.3.2.2
A MINIMUM 6 FT (1829 MM) WIDE PERIMETER PATHWAY
SHALL BE PROVIDED AROUND THE EDGES OF THE ROOF
FOR BUILDINGS HAVING LENGTH OR WIDTH GREATER THAN
250 FT (76.2 M) ALONG EITHER AXIS.
11.12.3.3.3 OTHER PATHWAYS
PATHWAYS SHALL BE OVER AREAS CAPABLE OF
SUPPORTING FIREFIGHTERS ACCESSING THE ROOF AND
SHALL BE PROVIDED BETWEEN ARRAY SECTIONS AS
FOLLOWS:
• PATHWAYS SHALL BE PROVIDED IN A STRAIGHT LINE 48 IN.
(1219 MM) OR GREATER IN WIDTH TO ALL VENTILATION
HATCHES AND ROOF STANDPIPES.
• PATHWAYS SHALL BE PROVIDED 48 IN. (1219 MM) OR
GREATER IN WIDTH AROUND ROOF ACCESS HATCHES WITH
AT LEAST ONE 48 IN. (1219 MM) OR GREATER IN WIDTH
PATHWAY TO THE PARAPET OR ROOF EDGE.
• PATHWAYS SHALL BE PROVIDED AT INTERVALS NO
GREATER THAN 150 FT (46 M) THROUGHOUT THE LENGTH
AND WIDTH OF THE ROOF.
11.12.3.3.4 SMOKE VENTILATION
11.12.3.3.4.1
A MINIMUM 48 IN. (1219 MM) WIDE PATHWAY SHALL BE
PROVIDED BORDERING ALL SIDES OF NON-GRAVITYOPERATED
SMOKE AND HEAT VENTS AND BORDERING AT
LEAST ONE SIDE OF GRAVITY-OPERATED SMOKE AND HEAT
VENTS.
11.12.3.3.4.2
VENTILATION OPTIONS BETWEEN ARRAY SECTIONS SHALL
BE AT LEAST ONE OF THE FOLLOWING:
• A PATHWAY 96 IN. (2438 MM) OR GREATER IN WIDTH
• A PATHWAY 48 IN. (1219 MM) OR GREATER IN WIDTH AND
BORDERING ON EXISTING ROOF SKYLIGHTS AT INTERVALS
NO GREATER THAN 150 FT (46 M) THROUGHOUT THE
LENGTH AND WIDTH OF THE ROOF
• A PATHWAY 48 IN. (1219 MM) OR GREATER IN WIDTH AND
BORDERING 48 IN. (1219 MM) BY 96 IN. (2438 MM) WITH
VENTING CUTOUTS OPTIONS EVERY 20 FT (6096 MM)

EXTERIOR EQUIPMENT

(N) (2) 200A LOAD CENTERS
(N) (1) TAP  BOX

(N) (2) INVERTERS

EXTERIOR EQUIPMENT

(N) (1) 400A DISCONNECT
WITH  400MCM

(E) (1) UTILITY METER / TRANSFORMER

6' SETBACK (TYP)

4' SETBACK (TYP)



STRUCTURAL WIND LOAD SUMMARY — ASCE 7-22  (ASD Load Combination: 0.6D + 0.6W)

STRUCT ARRAYS PRESET ZONES TESTED GOV CLAMP D/A (lbs) ANCHOR D/A (lbs) STATUS

1 Array 1, Array 2  (180 mod) ULTRAFOOT RAFTER Interior, Edge, Corner Corner 208 / 898 445 / 1325 PASS
2 Array 3  (401 mod) S-5! S-5-U Clamp Interior, Edge, Corner Corner 188 / 300 402 / 300 FAIL

STRUCTURE 1  —  governing zone: Corner

Arrays: Array 1, Array 2   |   Modules: 180   |   Preset: ULTRAFOOT RAFTER

Structure 1 — Per-zone Comparison

ZONE GCp PRESSURE (psf) CLAMP D/A (lbs) ANCHOR D/A (lbs) STATUS

Interior -0.9 9.96 69 / 898 148 / 1325 PASS
Edge -1.3 21.58 150 / 898 321 / 1325 PASS

Corner (GOV) -1.8 29.88 208 / 898 445 / 1325 PASS

Technical Parameters

Solar Panel Size 89.69 x 44.65 in
Panel Weight 60.63 lbs
Panel Area 27.81 sq ft

Basic Wind Speed (V) 137.0 mph
Panel Height (h2) 5.0 in
Mean Roof Height 35.0 ft

Dominant Roof Slope 0 - 29.0 deg

Velocity Pressure

qh Formula 0.00256 Kz Kzt Ke V2
Kz 0.73
Kzt 1.0

Ke 0.9941
V 137.0 mph
qh 34.87 psf

IBC 2024/IRC 2024/ASCE 7-22 Pressure Calculations

(G Cp) -1.8 External pressure coef.
Kd 0.85

Ye 1.5 Array edge factor
Ya 0.6223 Equalization factor

Strength Wind Pressure qh x Kd x GCp x Ye x Ya = 49.8 psf Eq. 29.4-7
ASD Wind Pressure 0.6 x p = 29.88 psf used for attachment check

Uplift Force (F) 29.88 psf x 27.81 sq ft = 830.97 lbs Total per panel

Uplift - Clamp

Clamps per Panel 4

Uplift per Clamp 830.97 lbs / 4 = 207.74 lbs demand
Clamp Allowable 898.0 lbs  (PASS)

Dead Loads

Distributed Load 2.18 psf
Point Load 15.16 lbs

Load Combinations (ASD per ASCE 7-22 Sec 2.4)

COMBINATION VALUE (psf) STATUS

W = strength-level wind pressure; 0.6 factor applied per ASD load combinations
LC1: D 2.18 downward

LC2: D + S 2.18 downward

LC3: D + 0.6W -27.70 net uplift
LC4: D + 0.75·0.6W + 0.75S -20.23 net uplift

LC5: 0.6D + 0.6W -28.57 net uplift  <-- governing
Net uplift per anchor (LC5): 28.57 psf x 14.88 sq ft = 425.12 lbs
Anchors must resist 425.12 lbs uplift (see Anchor check)

Uplift - Anchor (Worst Case)

Nom Span 48.0 in
Tributary Area 14.88 sq ft

Uplift per Anchor 29.88 psf x 14.88 sq ft = 444.61 lbs demand (ASD)
Anchor Allowable 1325.0 lbs

System Summary

CHECK DEMAND vs ALLOWABLE STATUS

Clamp Uplift 207.74 lbs vs 898.0 lbs PASS
Anchor Uplift 444.61 lbs vs 1325.0 lbs PASS  SF: 2.98

RESULT PASS - System adequate per ASCE 7-22

Zone Dimensions (Gable/Hip roof) -- ASCE 26.2

a formula a = max( min(0.10W, 0.4h), max(0.04W, 3 ft) )
Upper bound min(0.10W=21.3 ft, 0.4h=14.0 ft) = 14.0 ft

Floor minimum max(0.04W=8.52 ft, 3 ft) = 8.52 ft
Zone dimension  a 14.0 ft  (168.0 in) -- governed by upper bound

G2 Edge width 14.0 ft  (168.0 in) from array/roof edge
G3 Corner size 14.0 ft x 14.0 ft  (168.0 x 168.0 in)

G1 Interior Remaining array area

MODULE:
LONGI SOLAR LR5-72HIH-550M
550 WATTS

44.65"

89.69"

MODULE:
HYUNDAI ENERGY SOLUTIONS
HIN-T440NF(BK)
440 WATTS

44.6"

67.8"

STRUCTURE 2  —  governing zone: Corner

Arrays: Array 3   |   Modules: 401   |   Preset: S-5! S-5-U Clamp

Structure 2 — Per-zone Comparison

ZONE GCp PRESSURE (psf) CLAMP D/A (lbs) ANCHOR D/A (lbs) STATUS

Interior -0.9 9.01 63 / 300 134 / 300 PASS

Edge -1.3 19.51 136 / 300 290 / 300 PASS
Corner (GOV) -1.8 27.02 188 / 300 402 / 300 FAIL

Technical Parameters

Solar Panel Size 89.69 x 44.65 in
Panel Weight 60.63 lbs
Panel Area 27.81 sq ft

Basic Wind Speed (V) 137.0 mph

Panel Height (h2) 5.0 in
Mean Roof Height 25.0 ft

Dominant Roof Slope 0 - 1.0 deg

Velocity Pressure

qh Formula 0.00256 Kz Kzt Ke V2
Kz 0.66
Kzt 1.0
Ke 0.9941

V 137.0 mph
qh 31.53 psf

IBC 2024/IRC 2024/ASCE 7-22 Pressure Calculations

(G Cp) -1.8 External pressure coef.
Kd 0.85
Ye 1.5 Array edge factor

Ya 0.6223 Equalization factor
Strength Wind Pressure qh x Kd x GCp x Ye x Ya = 45.03 psf Eq. 29.4-7

ASD Wind Pressure 0.6 x p = 27.02 psf used for attachment check
Uplift Force (F) 27.02 psf x 27.81 sq ft = 751.43 lbs Total per panel

Uplift - Clamp

Clamps per Panel 4
Uplift per Clamp 751.43 lbs / 4 = 187.86 lbs demand
Clamp Allowable 300.0 lbs  (PASS)

Dead Loads

Distributed Load 2.18 psf
Point Load 15.16 lbs

Load Combinations (ASD per ASCE 7-22 Sec 2.4)

COMBINATION VALUE (psf) STATUS

W = strength-level wind pressure; 0.6 factor applied per ASD load combinations
LC1: D 2.18 downward

LC2: D + S 2.18 downward
LC3: D + 0.6W -24.84 net uplift

LC4: D + 0.75·0.6W + 0.75S -18.08 net uplift

LC5: 0.6D + 0.6W -25.71 net uplift  <-- governing
Net uplift per anchor (LC5): 25.71 psf x 14.88 sq ft = 382.56 lbs
Anchors must resist 382.56 lbs uplift (see Anchor check)

Uplift - Anchor (Worst Case)

Nom Span 48.0 in
Tributary Area 14.88 sq ft

Uplift per Anchor 27.02 psf x 14.88 sq ft = 402.06 lbs demand (ASD)

Anchor Allowable 300.0 lbs

System Summary

CHECK DEMAND vs ALLOWABLE STATUS

Clamp Uplift 187.86 lbs vs 300.0 lbs PASS
Anchor Uplift 402.06 lbs vs 300.0 lbs FAIL

RESULT FAIL - See checks above

Zone Dimensions (Flat/Low-slope roof) -- ASCE 26.2

a formula a = max( min(0.10W, 0.4h), max(0.04W, 3 ft) )
Upper bound min(0.10W=21.3 ft, 0.4h=10.0 ft) = 10.0 ft

Floor minimum max(0.04W=8.52 ft, 3 ft) = 8.52 ft
Zone dimension  a 10.0 ft  (120.0 in) -- governed by upper bound
Zone 2 Edge width 10.0 ft  (120.0 in) from array/roof edge

Zone 3 Corner size 10.0 ft x 10.0 ft  (120.0 x 120.0 in)
Zone 1 Interior Remaining array area
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SOLAR ATTACHMENT PLAN

0 10' 20'1/20" = 1'-0"

SOLAR ATTACHMENT PLAN01
A-3

N

W E

S

ROOF MATERIAL IS SHINGLE

FLUSH MOUNT SOLAR MODULES ATTACHED TO
ROOF SURFACE (SEE SHEETS S-2, D-4 FOR

MOUNTING DETAILS)

86'-1"

ROOF MATERIAL IS METAL

FLAT MOUNT SOLAR MODULES ATTACHED TO
ROOF SURFACE (SEE SHEETS S-1, D-5 FOR

MOUNTING DETAILS)

ROOF MATERIAL IS SHINGLE

FLUSH MOUNT SOLAR MODULES ATTACHED TO
ROOF SURFACE (SEE SHEETS S-2, D-3 FOR
MOUNTING DETAILS)

48'-8"

G2 EDGE ZONE (TYP)

G3 CORNER ZONE (TYP)

G1 INTERIOR ZONE (TYP)

INTERIOR ZONE 1 (TYP)

EDGE ZONE 2 (TYP)

CORNER ZONE 3 (TYP)

116'-1"
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(N) TAP BOX DIST TROUGH 600A

CB1
200A

(N) 200A LOAD CENTER

5

G

CB2
200A

(N) 200A LOAD CENTER

5

G

(N) 400A MAIN DISC PNL W
/400A FUSES

#4 AWG CU
GEC TO (N)
GES

F1-3
400A FUSES

(E) UTILITY
METER

7

(E) EGC
GR

G

TO UTILITY
GRID

EXISTING UTILITY TRANSFORMER
KVA: 500

SEC: 480/277V, 3PH, 4W
TRANSFORMER ID: 8301300
METER NUMBER: 9900584

TAP

TO (E) LOADS

1

(N) (180) HYUNDAI ENERGY SOLUTIONS HiN-T440NF(BK) [INV-1],
(110) LONGI SOLAR LR5-72HIH-550M [INV-1],
(N) (290) SOLAR EDGE C651U (277/480V) POWER OPTIMIZER

(291) LONGI SOLAR LR5-72HIH-550M [INV-2]
(N) (291) SOLAR EDGE C651U (277/480V) POWER OPTIMIZER

MODULES IN
STRINGING

S1.6
37

MODULES IN
STRINGING

S1.6
36

MODULES IN
STRINGING

S2.7
32

MODULES IN
STRINGING

S2.8
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MODULES IN
STRINGING

S2.9
32

CONDUCTOR AMPACITY & CONDUIT SCHEDULE

ID TYPICAL CONDUCTOR EGC NEUTRAL CONDUIT # C.C.
COND.

CONDUIT
FILL, %

TEMP. CORR.
FACTOR

FILL
FACTOR OCPD CONT.

CURRENT
MAX.

CURRENT
(125%)

BASE AMP.
(90°C)

DERATED AMP.
(FROM 90°C)

AMP.
@ TERMINAL

(75°C)
LENGTH

VOLTAGE DROP
@ 75°C

(NEC T8)
1 17 10 AWG PV WIRE, COPPER 6 AWG BARE, COPPER — FREE AIR 2 — 0.96 (34.1 °C) 1 N/A 24A 30A 55A 52.8A 35A 180 FT 1.26%
2 1 10 AWG PV WIRE, COPPER 10 AWG THWN-2, COPPER — 1" LFMC 4 22.44% 0.96 (34.1 °C) 0.8 N/A 24A 30A 40A 30.72A 35A 10 FT 0.07%
3 5 10 AWG PV WIRE, COPPER 10 AWG THWN-2, COPPER — 1" LFMC 6 32.45% 0.96 (34.1 °C) 0.8 N/A 24A 30A 40A 30.72A 35A 10 FT 0.07%
4 2 3/0 AWG THWN-2, COPPER 6 AWG THWN-2, COPPER 3/0 AWG THWN-2, COPPER 2" LFMC 3 34.57% 0.96 (34.1 °C) 1 200A 144.3A 180.38A 225A 216A 200A 20 FT 0.08%
5 2 3/0 AWG THWN-2, COPPER 6 AWG THWN-2, COPPER 3/0 AWG THWN-2, COPPER 2" LFMC 3 33.44% 0.96 (34.1 °C) 1 N/A 144.3A 180.38A 225A 216A 200A 10 FT 0.04%
6 1 2×3/0 AWG THWN-2, COPPER 2×3 AWG THWN-2, COPPER 2×3/0 AWG THWN-2, COPPER 2×2" PVC 3 35.52% 0.96 (34.1 °C) 1 400A 288.6A 360.75A 225A ×2 (450A) 216A ×2 (432A) 200A ×2 (400A) 20 FT 0.08%
7 1 2×3/0 AWG THWN-2, COPPER — 2×3/0 AWG THWN-2, COPPER 2×2" PVC 3 29.4% 0.96 (34.1 °C) 1 400A 288.6A 360.75A 225A ×2 (450A) 216A ×2 (432A) 200A ×2 (400A) 40 FT 0.16%
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OPERATING VOLTAGE

OPERATING CURRENT

MAX SYSTEM VOLTAGE VDС

SHORT CIRCUIT CURRENT ADC

1000

192

PHOTOVOLTAIC SYSTEM
DC DISCONNECT

VDC

ADC150.11

850

WARNING
ELECTRICAL SHOCK HAZARD

DO NOT TOUCH TERMINALS
TERMINALS ON BOTH THE LINE AND

LOAD SIDES MAY BE ENERGIZED
IN THE OPEN POSITION

LABEL 12.1 (INVERTER #1)
AT EACH DC DISCONNECTING MEANS
(4" X 5"). [NEC 690.14 (C)(2), 690.17 (4), 690.53]

ELECTRICAL SHOCK HAZARD
TERMINALS ON THE LINE AND

LOAD SIDES MAY BE ENERGIZED
IN THE OPEN POSITION

WARNING

LABEL 1
AT EACH DISCONNECTING MEANS FOR
PHOTOVOLTAIC EQUIPMENT (2" X 4").
[NEC 690.13].

POWER SOURCE
OUTPUT CONNECTION

DO NOT RELOCATE THIS
OVERCURRENT DEVICE

WARNING

LABEL 2
AT POINT OF INTERCONNECTION
OVERCURRENT DEVICE (2" X 4").
[NEC 705.12(B)(2)(3)(B)].

WARNING: PHOTOVOLTAIC
POWER SOURCE

LABEL 4
AT EXPOSED RACEWAYS, CABLE TRAYS, AND OTHER WIRING
METHODS; SPACED AT MAXIMUM 10 FT SECTION OR WHERE
SEPARATED BY ENCLOSURES, WALLS, PARTITIONS, CEILINGS,
OR FLOORS (5 3/4" X 1 1/8").
[NEC 690.31(G)]
LETTERS AT LEAST 3/8 INCH; WHITE ON RED BACKGROUND;
REFLECTIVE
[IFC 605.11.1.1]

LABEL 5
AT RAPID SHUTDOWN DISCONNECT SWITCH (5 1/4" X 2").
[NEC 690.56(C)(3)].

LABEL 9
AT EACH AC DISCONNECTING MEANS
(4" X 1").
[NEC 690.13(B)].

LABEL 10
AT EACH DC DISCONNECTING MEANS
(4" X 1").
[NEC 690.13(B)].

SOLAR PV SYSTEM
EQUIPPED WITH

RAPID SHUTDOWN

TURN RAPID SHUTDOWN SWITCH TO
THE "OFF" POSITION TO SHUT DOWN

PV SYSTEM AND REDUCE SHOCK
HAZARD IN ARRAY

LABEL 3
AT RAPID SHUTDOWN SYSTEM
(3 3/4" X 5 1/4"). [NEC 690.56(C)(1)(A)].

LABELING NOTES
1.1 LABELING REQUIREMENTS BASED ON THE 2014 NATIONAL ELECTRICAL CODE, INTERNATIONAL
FIRE CODE 605.11, OSHA STANDARD 1910.145, ANSI Z535
1.2 MATERIAL BASED ON THE REQUIREMENTS OF THE AUTHORITY HAVING JURISDICTION.
1.3 LABELS TO BE OF SUFFICIENT DURABILITY TO WITHSTAND THE ENVIRONMENT INVOLVED.
1.4 LABELS TO BE A MINIMUM LETTER HEIGHT OF 3/8” AND PERMANENTLY AFFIXED.
1.5 ALERTING WORDS TO BE COLOR CODED.  “DANGER” WILL HAVE RED BACKGROUND; “WARNING”
WILL HAVE ORANGE BACKGROUND; “CAUTION” WILL HAVE YELLOW BACKGROUND. [ANSI Z535]
1.6 ALL SIGNAGE MUST BE PERMANENTLY ATTACHED AND BE WEATHER RESISTANT/SUNLIGHT
RESISTANT AND CANNOT BE HAND-WRITTEN PER NEC 110.21(B)

PHOTOVOLTAIC SYSTEM
AC DISCONNECT

RATED AC OUTPUT CURRENT
NOMINAL OPERATING AC VOLTAGE

LABEL 11
AT POINT OF INTERCONNECTION, MARKED
AT DISCONNECTING MEANS (4" X 2").
[NEC 690.54]

PERMANENT PLAQUE OR DIRECTORY PROVIDING THE LOCATION  OF THE SERVICE
DISCONNECTING MEANS AND THE PHOTOVOLTAIC SYSTEM DISCONNECTING
MEANS IF NOT IN THE SAME LOCATION (5 3/4" X 1 1/8").
[NEC 690.56(B)]
WHERE THE PV SYSTEMS ARE REMOTELY LOCATED FROM EACH OTHER, A
DIRECTORY IN ACCORDANCE WITH 705.10 SHALL BE PROVIDED AT EACH PV
SYSTEM DISCONNECTING MEANS.
PV SYSTEM EQUIPMENT AND DISCONNECTING MEANS SHALL NOT BE INSTALLED IN
BATHROOMS
[NEC 690.4(D),(E)]

PHOTOVOLTAIC SOLAR
AC DISCONNECT

CAUTION
SOLAR ELECTRIC SYSTEM CONNECTED

LABEL 6
AT UTILITY METER (5 3/4" X 1 1/8")
[NEC 690.56(B)]

LABEL 7
AT POINT OF INTERCONNECTION
(2 3/4" X 1 5/8").
[NEC 705.12(B)(3)]

WARNING
SOLAR ELECTRIC
CIRCUIT BREAKER

IS BACKFED
LABEL 8
AT POINT OF INTERCONNECTION
(2" X 1").
[NEC 705.12(B)(3)]

PHOTOVOLTAIC SOLAR
DC DISCONNECT 288.6 A

V480

SOLAR ELECTRIC
PV PANELS

DIRECTORY

RAPID SHUTDOWN
SWITCH FOR

SOLAR PV SYSTEM

WARNING
DUAL POWER SOURCE

SECOND SOURCE
IS PHOTOVOLTAIC

SYSTEM

OPERATING VOLTAGE

OPERATING CURRENT

MAX SYSTEM VOLTAGE VDС

SHORT CIRCUIT CURRENT ADC

PHOTOVOLTAIC SYSTEM
DC DISCONNECT

VDC

ADC

WARNING
ELECTRICAL SHOCK HAZARD

DO NOT TOUCH TERMINALS
TERMINALS ON BOTH THE LINE AND

LOAD SIDES MAY BE ENERGIZED
IN THE OPEN POSITION

LABEL 12 (INVERTER #2)
AT EACH DC DISCONNECTING MEANS
(4" X 5"). [NEC 690.14 (C)(2), 690.17 (4), 690.53]

1000

216

188.31

850

PHOTOVOLTAIC SYSTEM DISCONNECT
LOCATED ON THE NE SIDE OF THE BUILDING

INTERACTIVE PHOTOVOLTAIC SYSTEM CONNECTED

DC OPTIMIZER — SYSTEM SUMMARY

SYSTEM SUMMARY

INVERTER #1 INVERTER #2

DC INPUT (STRING) S1.1 S1.2 S1.3 S1.4 S1.5 S1.6 S1.7 S1.8 S2.1 S2.2 S2.3 S2.4 S2.5 S2.6 S2.7 S2.8 S2.9
DC OPTIMIZER OUTPUT CURRENT 24A 24A 24A 24A 24A 24A 24A 24A 24A 24A 24A 24A 24A 24A 24A 24A 24A

OPTIMIZERS PER STRING 32 33 39 38 38 37 37 36 33 33 33 32 32 32 32 32 32
STRING OPERATING VOLTAGE 850V 850V 850V 850V 850V 850V 850V 850V 850V 850V 850V 850V 850V 850V 850V 850V 850V

STRING MPP CURRENT 16.56A 17.08A 20.19A 19.67A 19.67A 23.94A 23.94A 23.29A 21.35A 21.35A 21.35A 20.71A 20.71A 20.71A 20.71A 20.71A 20.71A

MODULE HYUNDAI
ENERGY SOLUTIONS HIN-T440NF(BK)

LONGI
SOLAR LR5-72HIH-550M

LONGI
SOLAR LR5-72HIH-550M

INV STC POWER (DC) 139,700W 160,050W

INV PTC POWER (DC) 131,536W 149,167W

INVERTER MAX AC OUTPUT CURRENT 144.3A 144.3A

INVERTER MAX AC OUTPUT POWER 120,000W 120,000W

TOTAL STC POWER (DC) 299,750W

TOTAL PTC POWER (DC) 280,703W

TOTAL MAX AC CURRENT 288.6A

TOTAL MAX AC POWER 240,000W

MODULES

REF. QTY. MAKE AND MODEL P_dc P_ptc Isc (A) Imp (A) Voc (V) Vmp (V) V_oc Temp Coeff. / B_Voc FUSE RATING

PM1-178 178 HYUNDAI ENERGY SOLUTIONS HIN-T440NF(BK) 440W 417.5W 14.39A 13.63A 38.8V 32.3V -0.097V/°C (-0.25%/°C) 30A
PM179-581 403 LONGI SOLAR LR5-72HIH-550M 550W 512.6W 13.98A 13.12A 49.8V 41.95V -0.132V/°C (-0.27%/°C) 25A

POWER OPTIMIZERS

REF. QTY. MODEL RATED INPUT POWER MAX OUTPUT CURRENT MAX INPUT ISC MAX DC VOLTAGE WEIGHTED EFFICIENCY

PO1-581 581 SOLAR EDGE C651U (277/480V) 650W 24A 25A 80V 98.8%

INVERTERS

REF. QTY. MAKE AND MODEL AC
VOLTAGE GROUND OCPD

RATING
RATED
POWER

MAX OUTPUT
CURRENT

MAX INPUT
CURRENT

MAX INPUT
VOLTAGE

CEC WEIGHTED
EFFICIENCY

I1-2 2 SOLAR EDGE SE120KUS (277/480V) 480V FLOATING 200A 120000W 144.3A 3x48.5A 1000V 98.5%

AC DISCONNECTS

REF. QTY. MAKE AND MODEL TYPE CURRENT VOLTAGE AC/DC PHASES ENCLOSURE

D1 1 EATON DH365FRK FUSED 400A 600V AC 3PH NEMA 3R

OCPDs

REF. QTY. RATED CURRENT MAX VOLTAGE

CB1-2 2 200A 480VAC
F1-3 3 400A 480VAC

DESIGN TEMPERATURES

PARAMETER VALUE SOURCE

ASHRAE EXTREME LOW -2.4°C (27.7°F) EXECUTIVE, (28.50°; -81.37°)
ASHRAE 2% HIGH 34.1°C (93.4°F) EXECUTIVE, (28.50°; -81.37°)
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MULTIPLE SOURCES OF POWER SAFETY
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PV ARRAY

N
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ELECTRICAL TABLES & LABELS

PV ARRAY

PV ARRAY



S-1
D4

31

54 8

~5
"

2

SHEET KEYNOTES
1. ROOF MATERIAL: METAL
2. ROOF STRUCTURE: SINGLE SPAN RAFTER
3. ATTACHMENT TYPE: S-5! S-5-U CLAMP
4. MODULE MANUFACTURER: LONGI SOLAR
5. MODULE MODEL: LR5-72HIH-550M
6. MODULE LENGTH: 89.69"
7. MODULE WIDTH: 44.65"
8. MODULE WEIGHT: 60.63 LBS.
9. SEE SHEET A-103 FOR DIMENSION(S)
10. MIN. FIRE OFFSET: 6' FROM EDGE
11. RAFTER SPACING: 24" O.C.
12. RAFTER SIZE: 2X6 NOMINAL
13. SETSCREWS ON SAME SIDE OF CLAMP
14. TOTAL # OF ATTACHMENTS: 544.
15. TOTAL AREA: 11032.55 SQ. FT.
16. TOTAL WEIGHT: 29600.45 LBS.
17. DISTRIBUTED LOAD: 2.68 PSF
18. MAX. HORIZONTAL STANDOFF: 48".
19. MAX. VERTICAL STANDOFF: IN ACCORDANCE WITH MODULE

MANUFACTURER'S INSTRUCTIONS.
20. STANDOFF STAGGERING: NO
21. RAIL MANUFACTURER (OR EQUIV.): SNAPNRACK SERIES 100
22. RAIL MODEL (OR EQUIVALENT):  UR-45
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MOUNTING DETAILS

0 0'-4" 0'-8"1 1/2"=1'-0"

RACKING DETAIL (TRANSVERSE)01
S-1

0 0'-4" 0'-8"1 1/2"=1'-0"

RACKING DETAIL (LONGITUDINAL)02
S-1

0 1'-2" 2'-3"НАСТРОЙКА

RACKING DETAIL (TOP)03
S-1 0 0'-1" 0'-2"НАСТРОЙКА

DETAIL (LONGITUDINAL)05
S-10 0'-1" 0'-2"НАСТРОЙКА

DETAIL (TRANSVERSE)04
S-1
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SHEET KEYNOTES
1. ROOF MATERIAL: SHINGLE
2. ROOF STRUCTURE: SINGLE SPAN RAFTER
3. ATTACHMENT TYPE: ULTRAFOOT RAFTER
4. MODULE MANUFACTURER: HYUNDAI ENERGY SOLUTIONS
5. MODULE MODEL: HIN-T440NF(BK)
6. MODULE LENGTH: 67.8"
7. MODULE WIDTH: 44.6"
8. MODULE WEIGHT: 50.01 LBS.
9. SEE SHEET A-103 FOR DIMENSION(S)
10. MIN. FIRE OFFSET: 4' FROM EDGE
11. RAFTER SPACING: 24" O.C.
12. RAFTER SIZE: 2X6 NOMINAL
13. LAG BOLT DIAMETER: 5/16 IN.
14. LAG BOLT EMBEDMENT: 2 1/2 IN.
15. TOTAL # OF ATTACHMENTS: 240.
16. TOTAL AREA: 3779.85 SQ. FT.
17. TOTAL WEIGHT: 9952.02 LBS.
18. DISTRIBUTED LOAD: 2.63 PSF
19. MAX. HORIZONTAL STANDOFF: 48".
20. MAX. VERTICAL STANDOFF: IN ACCORDANCE WITH MODULE

MANUFACTURER'S INSTRUCTIONS.
21. STANDOFF STAGGERING: NO
22. RAIL MANUFACTURER (OR EQUIV.): SNAPNRACK SERIES 100
23. RAIL MODEL (OR EQUIVALENT):  UR-45
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MOUNTING DETAILS

0 0'-4" 0'-8"1 1/2"=1'-0"

RACKING DETAIL (TRANSVERSE)01
S-2

0 0'-4" 0'-8"1 1/2"=1'-0"

RACKING DETAIL (LONGITUDINAL)02
S-2

0 1'-2" 2'-3"НАСТРОЙКА

RACKING DETAIL (TOP)03
S-2 0 0'-1" 0'-2"НАСТРОЙКА

DETAIL (LONGITUDINAL)05
S-20 0'-1" 0'-2"НАСТРОЙКА

DETAIL (TRANSVERSE)04
S-2

MAX OVERALL HEIGHT FROM FFE TO TOP OF PV MODULES: ±35'-0",
NOT TO EXCEED 40'-0" PER VARIANCE SE-96-06-004.
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