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GRID-TIED PHOTOVOLTAIC SYSTEM
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Circuit #1

#6 BARE COOPER

 RACKING SYSTEM

GROUND WIRE

LG NEON 2 BLACK 315W

LG315N1K-A5

6 inx6 inx4 in. MIN.

to transition from PV Wire

to THWN-2 conductors.

NEMA 3R

Junction

Box

No. 1

NEMA 3R

Junction

Box

No. 2

ENPHASE Q-CABLE

#10 THWN-2 WIRE

 PROVIDED BY MANUFACTURE

AC INTERCONNECT CABLE

BLACK- L1   RED- L2

MULTIPLE JUNCTION BOXES

MIGHT BE USED IN ORDER TO

CONNECT MODULES LOCATED IN

DIFFERENT ARRAYS. REFER TO E-2

FOR DETAILS

≈ ≈ ≈ ≈

Enphase

IQ 7 micro-inverter

attached under each

module.

Refer to E-2 for physical

location of Junction box

Circuit #5 W/ (13) IQ7 Micro-inverters

Circuit #6 W/ (13) IQ7 Micro-inverters

Circuit #2 W/ (13) IQ7 Micro-inverters

Circuit #3 W/ (13) IQ7 Micro-inverters

NEMA 3R

Junction

Box

No. 3

NEMA 3R

Junction

Box

No. 4

1" PVC SCH80

(8) 10 AWG THWN-2 CU

(1) 8 AWG GND

Circuit #4 W/ (13) IQ7 Micro-inverters

Circuit #7 W/ (13) IQ7 Micro-inverters

Circuit #8 W/ (13) IQ7 Micro-inverters

Circuit #9 W/ (13) IQ7 Micro-inverters

Circuit #10 W/ (13) IQ7 Micro-inverters

Circuit #11 W/ (13) IQ7 Micro-inverters

Circuit #12 W/ (13) IQ7 Micro-inverters

20A

NEMA 3R

Junction

Box

No. 5

Circuit #17 W/ (7) IQ7 Micro-inverters

Circuit #23 W/ (13) IQ7 Micro-inverters

Circuit #24 W/ (13) IQ7 Micro-inverters

NEMA 3R

Junction

Box

No. 8

NEMA 3R

Junction

Box

No. 9

Circuit #25 W/ (13) IQ7 Micro-inverters

Circuit #26 W/ (13) IQ7 Micro-inverters

Circuit #27 W/ (13) IQ7 Micro-inverters

Circuit #28 W/ (13) IQ7 Micro-inverters

Circuit #29 W/ (13) IQ7 Micro-inverters

Circuit #30 W/ (13) IQ7 Micro-inverters

NEMA 3R

Junction

Box

No. 11

Circuit #35 W/ (13) IQ7 Micro-inverters

Circuit #36 W/ (4) IQ7 Micro-inverters

Circuit #31 W/ (13) IQ7 Micro-inverters

Circuit #32 W/ (13) IQ7 Micro-inverters

Circuit #33 W/ (13) IQ7 Micro-inverters

Circuit #34 W/ (13) IQ7 Micro-inverters

NEMA 3R

Junction

Box

No. 7

Circuit #19 W/ (13) IQ7 Micro-inverters

Circuit #20 W/ (13) IQ7 Micro-inverters

Circuit #21 W/ (13) IQ7 Micro-inverters

Circuit #22 W/ (13) IQ7 Micro-inverters

NEMA 3R

Junction

Box

No. 10

Circuit #13 W/ (13) IQ7 Micro-inverters

Circuit #14 W/ (13) IQ7 Micro-inverters

Circuit #15 W/ (13) IQ7 Micro-inverters

Circuit #16 W/ (13) IQ7 Micro-inverters

NEMA 3R

Junction

Box

No. 6

Circuit #18 W/ (10) IQ7 Micro-inverters

20A

20A

20A

20A

20A

20A

20A

20A

20A

20A

20A

20A

20A

20A

20A

20A

20A

20A

20A

20A

20A

20A

20A

20A

20A

20A

20A

20A

20A

20A

20A

20A

20A

20A

20A

NEW

Solar Main Disconnect #1

3P-120/208V-200A Min.

Fused @208V-200A

NEMA 3R

10,000 A.I.C.

G

200A

N

15A

Enphase

Envoy

N

(2) #14 THWN-2 Line

(1) #14 THWN-2 Neutral

in 1/2 in. Conduit

Monitoring system

(NEMA 1)

wall-mounted.

Install within NEMA

3R enclosure

G

90A

G

90A

G

600A

N

EXISTING

M.D.P.

3P- 277/480V

600A RATED

NEMA 1

NEW

Solar Main Disconnect

3P-120/208V-200A Min.

Fused @208V-200A

NEMA 3R

10,000 A.I.C.

G

200A

NEW TRANSFORMER

GENERAL PURPOSE

75 kVA

480 DELTA: 208Y/120V

DRY-TYPE, HIGH-EFFICIENCY.

WALL-MOUNTED.

USE FLEXIBLE CONDUIT TO MAKE

CONNECTIONS TO THE TRANSFORMER.

NEW TRANSFORMER

GENERAL PURPOSE

75 kVA

480 DELTA: 208Y/120V

DRY-TYPE, HIGH-EFFICIENCY.

WALL-MOUNTED.

USE FLEXIBLE CONDUIT TO MAKE

CONNECTIONS TO THE TRANSFORMER.

NEW

SOLAR DISCONNECT

3P-277/480V

100A MIN.

FUSED @480V-90A

NEMA 1

10,000 A.I.C.

NEW

SOLAR DISCONNECT

3P-277/480V

100A MIN.

FUSED @480V-90A

NEMA 1

10,000 A.I.C.

EXISTING

SERVICE ELECTRICAL GUTTER.

PERFORM A LINE SIDE

CONNECTION, USE INSULATED

MULTI-TAP CONNECTORS

EXISTING

BUILDING MAIN O.C.P.D.

3P-277/480V - 600A

Existing

 Grounding system. Refer

to electrical plans of the

building for details.

EXISTING

F.P.L.

TRANSFORMER

EXISTING

UTILITY METER

Utility Grid

NEW

Solar Electrical Panel 3P-

120/208V-200A

10,000 A.I.C.

(NEMA 3R)

42 CIRCUITS MINIMUM

MICRO-INVERTER

CIRCUITS MUST BE

DISTRIBUTED EQUALLY

AMONG THE 3 PHASES.

NEW

Solar Electrical Panel

 3P- 120/208V-200A

10,000 A.I.C.

(NEMA 3R)

42 CIRCUITS MINIMUM

MICRO-INVERTER

CIRCUITS MUST BE

DISTRIBUTED EQUALLY

AMONG THE 3 PHASES.

1" PVC SCH80

(8) 10 AWG THWN-2 CU

(1) 8 AWG GND

1" PVC SCH80

(8) 10 AWG THWN-2 CU

(1) 8 AWG GND

1" PVC SCH80

(8) 10 AWG THWN-2 CU

(1) 8 AWG GND

1" PVC SCH80

(2) 10 AWG THWN-2 CU

(1) 8 AWG GND

1" PVC SCH80

(2) 10 AWG THWN-2 CU

(1) 8 AWG GND

1" PVC SCH80

(8) 10 AWG THWN-2 CU

(1) 8 AWG GND

1" PVC SCH80

(8) 10 AWG THWN-2 CU

(1) 8 AWG GND

1" PVC SCH80

(8) 10 AWG THWN-2 CU

(1) 8 AWG GND

1" PVC SCH80

(8) 10 AWG THWN-2 CU

(1) 8 AWG GND

1" PVC SCH80

(4) 10 AWG THWN-2 CU

(1) 8 AWG GND

1

INDOOR. 2ND FLOOR

ELECTRICAL ROOM

OUTDOOR. ROOF

(3) MIDNITE SURGE

PROTECTOR MNSPD-300-AC

FOLLOW MANUFACTURER

INSTRUCTIONS FOR 3 PHASE

CONNECTION

3

2

(3) 3/0 CU THWN-2 LINES

(1) 3/0 CU THWN-2 NEUTRAL

(1) #6 CU GROUND.

IN 2-1/2" PVC SCH80 CONDUIT

(3) 3/0 CU THWN-2 LINES

(1) 3/0 CU THWN-2 NEUTRAL

(1) #6 CU GROUND.

IN 2-1/2" PVC SCH80 CONDUIT

(3) #1 CU THWN-2 LINES

(1) #6 CU GROUND.

IN 2" EMT COND.

(3) #1 CU THWN-2 LINES

(1) #6 CU GROUND.

IN 2" EMT COND.

EXISTING

2 SETS OF 4#400 KCM CU.

1#2/0 CU GND.

IN (2) 3-1/2" COND.

EXISTING

2 SETS OF 4#400 KCM CU.

1#2/0 CU GND.

IN (2) 3-1/2" COND.

PV Array

Micro

Inverter

Point of Utility

Connection

Revenue

Meter

PAGE:

E-1

SYSTEM AUTOMATIC OPERATION

1. Grid power is present, photovoltaic system feeds the load at day time.

2. Grid power is lost, photovoltaic system automatically disconnects from

the grid.

3. Photovoltaic system will automatically resume feeding power to the grid

when the proper voltage and frequency is restored (IEEE Standards) and there

is enough sunlight.

System automatic

operation diagram

Point of interconnection

Type of connection Line side tap

Install
Perform a Line Side Tap at the line

side of the Main Breaker. Use
Insulated cable connectors.

Supply-Side connection (Line-side connection): Section 705.12 (A)
allows for the interconnection of power production sources to the
supply side of the service disconnecting means.  The condition is
that the sum of the overcurrent protection devices (OCPDs) from

the PV system connected to the service conductors cannot exceed
the rating of the service conductors.

Section 705.12 (D)(2) is intended to protect the busbar from
overcurrents and it will be only apply when a Load side tap is

performed.

Solar OCPD rating 90 A

Rating of service conductors
(Table 310.15 (B)(16)) 335 A

Rating of service conductors
> Solar OCPD rating YES

Labels in accordance with NEC 690.64 (B)(7)

System Description
Roof type Concrete

System type Grid-Tied Photovoltaic System

Total STC rated DC Power output 141750.00 W

Inverter type Enphase IQ-7 Micro-Inverter

Inverter # 450

PV module type LG NeON 2 Black 315W

PV module # 450

Solar Breaker Box Regular Load Center

Service rating 600.00 A

Inverter characteristics

Maximum Power Point Tracking (MPPT)

Meets requirements of 3-P Power

Meets UL1741

All electrical equipment installed are UL listed
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Item Manufacturer Model Listing /
Compliance

PV modules LG NeON 2 Black 315W 315W UL 1703

Inverters Enphase IQ-7 UL 1741

All overcurrent protection Enphase DC & AC UL LISTED
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WARNING

DUAL POWER SUPPLY

SOURCES: UTILITY GRID AND PV

SOLAR ELECTRIC SYSTEM

WARNING

WARNING: ELECTRIC SHOCK HAZARD.

 IF A GROUND FAULT IS INDICATED,

NORMALLY GROUNDED CONDUCTORS

MAY BE UNGROUNDED AND ENERGIZED.

NOTE:

All load calculations for this panel have been done and

this change will not exceed code.

AC output current 90 A

AC operating voltage 277/480V

CAUTION

PV OUTPUT CIRCUIT

NEC 690.31(G)(3) APPLY TO AC JUNCTION BOXES

NEC 690.54 APPLY PERMANENT LABEL TO MAIN

ELECTRICAL PANEL, METER & SOLAR DISCONNECT.

NEC 690.05 APPLY TO MAIN ELECTRICAL PANEL

LABEL NOTES:

1. LABELS MUST COMPLY WITH NEC 110.21:

ADEQUATE MARKING, PERMANENTLY AFFIXED AND

SUFFICIENT DURABILITY.

2. LABELS AND MARKINGS SHALL BE APPLIED TO THE

APPROPRIATE COMPONENTS AND IN THE

APPROPRIATE WAY IN ACCORDANCE WITH THE NEC.

3. OSHA 1910.145 AND ANSI Z535 SPECIFICATIONS

ARE RECOMMENDED BUT NOT REQUIRED.

3.1. LABELS SHALL HAVE ROUNDED CORNERS

3.2. LABELS SHALL BE VISIBLE AT A MINIMUM OF 5

FT

3.3. "WARNING" LABEL BACKGROUND SHALL BE IN

ORANGE.

3.4. "NOTICE" LABEL SHALL BE IN BLUE.

The NEC gives you the choice of four methods for ensuring electrical continuity at service equipment, service

raceways, and service conductor enclosures (250.92 (B)):

1. Bonding jumpers: Bond metal parts to the service neutral conductor. This requires a main bonding jumper

(250.24 (B) and 250.28). Because the service neutral conductor provides the effective ground-fault current

path to the power supply (250.24(C)), you do not have to install an equipment grounding conductor within

PVC conduit containing service-entrance conductors (250.142 (A) (1) and 352.60 Ex 2).

2. Threaded fittings. Terminate metal raceways to metal enclosures by threaded hubs on enclosures (if made

wrenchtight).

3. Threadless fittings: Terminate metal raceways to metal enclosures by threadless fittings (if made tight).

4. Other listed devices: These include bonding-type locknuts, bushings, wedges, or bushings with bonding

jumpers.

Rapid Shutdown of PV System by NEC 2014 Section 690.12:

- Enphase Microinverter Systems fully meet the rapid shutdown requirement

without the need to install additional electrical equipment. Properly labeling the

PV system power source and rapid shutdown ability is required per NEC Section

690.56 (B) and (C).

- Solar electrical PV systems with Enphase Microinverters have one

utility-interactive inverter directly underneath each solar module, converting low

voltage DC to utility grid-compliant AC. When the utility grid is available and the

sun is shining, each microinverter verifies that the utility grid is operating within

the IEEE 1547 requirements. Only then does it export AC power into the electric

service for use by loads onsite or export power to the utility grid for others to

use. When the utility grid has a failure, or the PV system AC circuits are

disconnected from the utility service via an AC breaker, AC disconnect, or

removal of the solar or main utility service meter, the microinverters stop

producing AC power in fewer than six AC cycles. Enphase Microinverters are not

capable of operating as an AC voltage source. This means that without an

AC utility source, Enphase Microinverters are not able to energize

connected wiring and no AC voltage or current can be injected into the

inverter output circuits or the grid.

NOTE:

1. Ground Fault Protection: In an Enphase system, ground fault protection is provided in

the microinverter. In the Enphase Microinverters with integrated grounding, the ground

fault protection is provided by a ground fault sensing circuit. The microinverter itself has a

Class II double-insulated rating, which includes ground fault protection (GFP). It can be

reset using the Enphase Envoy

2. Maximum circuit voltage on Cold Temperature: Open circuit voltage for the solar

module used is equal or less than 40.7 V and the maximum input DC voltage of the

Micro-inverter Enphase IQ7 is 48 V. Table 690.7 requires the open circuit voltage of the

solar array to be multiplied by 1.12 (using 23 Degrees F).

40.7V x 1.12 = 45.6 V

45.6 V < 48 V

This shows that in terms of maximum voltage, the micro-inverter will perform correctly.

Bonding between rails is achieved by using Bonding Rail

Splice Bar.

- Stainless steel self drilling screws drill and tap into splice

bar and rail creating bond between splice bar and each

rail section.

- Although is is not necessary, for extra grounding

connection UNIRAC Weeb Bonding Jumper can be used.

* Use general purpose anti-seize compound on fastener

threads when installing WEEBs.

* WEEBs are intended for SINGLE USE ONLY.

LABELS

TYPE AND LOCATION

1

2

3

THIS NUMBERS CORRELATE TO THE NUMBERS ON THE TOP LEFT CORNER OF THE LABELS BELOW.

PHOTOVOLTAIC POWER SOURCE

NEC 690.31 APPLY TO CONDUIT & RACEWAY

WARNING

DO NOT TOUCH TERMINALS.

TERMINALS ON BOTH THE LINE AND

LOAD SIDES MAY BE ENERGIZED IN

THE OPEN POSITION.

ELECTRIC SHOCK HAZARD

NEC 690.17(E) APPLY TO AC COMBINER SOLAR

LOAD CENTER & MAIN ELECTRICAL PANEL

PHOTOVOLTAIC

SOLAR BREAKER

NEC 690 APPLY TO ELECTRICAL PANELS, AT THE

LOCATION OF THE SOLAR BREAKERS.

DO NOT RELOCATE THIS

OVERCURRENT DEVICE

APPLY TO ELECTRICAL PANELS, AT THE

LOCATION OF THE SOLAR BREAKERS.

4

5

6

7

PHOTOVOLTAIC SYSTEM EQUIPPED

WITH RAPID SHUTDOWN

NEC 690.56(C) APPLY TO SOLAR ELECTRICAL

PANEL, MAIN ELEC. PANEL AND ALL SERVICE

DISCONNECTS.

8

A #6 grounding conductor is specified by NEC 250.120(C), but a #8 conductor may be used if protected from physical damage.

Wire ampacity and conduit size calculations

   NOTE    NOTE    NOTE

QTY

SIZE TYPE

QTY

SIZE TYPE

QTY

SIZE TYPE

Raceway

1 1 inch.

PVC SCH

80

1

2-1/2 inch.

PVC SCH

80

1

1-1/2 inch.

EMT or

PVC SCH

80

Current carrying conductors

8 #10

THWN-2

CU

3
3/0

THWN-2

CU

3 #1

THWN-2

CU

Neutral

Not applicable

1

3/0

THWN-2

CU

Not applicable

EGC/GEC

1 #8

THWN-2

CU

1 #6

THWN-2

CU

1 #6

THWN-2

CU

OCPD 1 OCPD = 20A Breaker 1 OCPD = 200A Fuse 1 OCPD = 90A Fuse

Conductor sizing calculation
Branch Circuit

Main AC Circuit 120/208V Main AC Circuit 277/480V

Maximum current:

Inverter circuit output = 14.95A Combined Inverter Output = 156.1A Combined Inverter Output = 67.7A

Continuous circuit current

Inv. Output x 1.25 = 18.7A Inv. Output x 1.25 = 195.2A

67.7A x 1.25 = 84.6A

Terminal Temperature requirements:

60˚ C: 310.15 (B)(16) = 30A

≥20A O.C.P.D.

75˚ C: 310.15 (B)(16) = 200A

≥200A O.C.P.D.

75˚ C: 310.15 (B)(16) = 130A ≥

90A O.C.P.D.

Conductor ampacity:

90˚ C: 310.15 (B)(16) = 40A

≥20A  O.C.P.D.

90˚ C: 310.15 (B)(16) = 225A

≥200A O.C.P.D.

90˚ C: 310.15 (B)(16) = 145A ≥

90A  O.C.P.D.

Ambient Temperature: 91˚F (33˚C) 91˚F (33˚C) 91˚F (33˚C)

Temperature adder for conduit height per

310.15(B)(3)(C):

Distance between 3-1/2" & 12" =

30˚F

Distance between 3-1/2" & 12" =

30˚F

Distance between 3-1/2" & 12" =

30˚F

Temperature & Derate per 310.15(B)(2)(a):

121˚F = 82% 121˚F = 82% 121˚F = 82%

Conductors in raceway & Derate per

310.15(B)(3)(a):

8 Current carrying = 70% 3 Current carrying = 100% 3 Current carrying = 100%

Total Conductor derate: 70% X 82% = 57.4% 82% X 100% = 82% 82% X 100% = 82%

Conductor derated ampacity

40A X 57.4% = 22.96A > 20A 225A X 82% = 184.5A > 156.1A 130A X 82% = 106.6 > 67.7A

OCPD Size & Asso. EGC/GEC: 20A OCPD W/ #8 EGC/GEC 200A OCPD W/ #6 EGC/GEC 90A OCPD W/ #6 EGC/GEC

Conductor derated ampacity & OCPD

ampacity

#10 WIRE IS OK ON A 20A OCPD
3/0 WIRE IS OK ON A 200A OCPD

#1 IS OK ON A 90A OCPD

321

1. Type of connection: Line Side Tap

2. All conduits running on the roof surface will have a distance

greater than 3-1/2 inch from  roof to bottom of conduit.

3. Splice/Taps in gutter shall comply with NEC 376

4. Conductors in Parallel shall comply with NEC 310.10 (H)

5. Refer to E-2 for location of Junction boxes and equipments.

6. Every branch circuit will be protected by a 2P- 20A Breaker

unless otherwise specified.

7. Electrical conduits could be installed inside the building by

using flexible metal conduits or outside the building by using PVC

SCH80 conduits. (If running outside, distance above roof to

bottom of conduit shall be greater than 3-1/2 in.).

System Riser diagram

Scale: NTS
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TRANSFORMER CONNECTION DIAGRAM.
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C#1

C#1

C#1

C#1

C#1

C#1

C#1

C#1

C#1

C#1

C#1

C#1

C#1

C#2

C#2

C#2

C#2

C#2

C#2

C#2

C#2

C#2

C#2

C#2

C#2

C#2

C#3

C#3

C#3

C#3

C#3

C#3

C#3

C#3

C#3

C#3

C#3

C#3

C#3

C#4 C#5 C#6 C#7 C#8 C#9 C#10 C#11 C#12

C#4 C#5 C#6 C#7 C#8 C#9 C#10 C#11 C#12

C#4 C#5 C#6 C#7 C#8 C#9 C#10 C#11 C#12

C#4 C#5 C#6 C#7 C#8 C#9 C#10 C#11 C#12

C#4 C#5 C#6 C#7 C#8 C#9 C#10 C#11 C#12

C#4 C#5 C#6 C#7 C#8 C#9 C#10 C#11 C#12

C#4 C#5 C#6 C#7 C#8 C#9 C#10 C#11 C#12

C#4 C#5 C#6 C#7 C#8 C#9 C#10 C#11 C#12

C#4 C#5 C#6 C#7 C#8 C#9 C#10 C#11 C#12

C#4 C#5 C#6 C#7 C#8 C#9 C#10 C#11 C#12
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Notes:

- Install mid clamps between modules and end clamps at

the end of each row of modules.

- Aluminum Rails should always be supported by more

than one footing on both sides of the splice.

- For connections between PV components refer to E-1.

- Per 690.34 Junction boxes located behind modules or

panels shall be so installed that the wiring contained in

them can be rendered accessible directly or by

displacement of a module(s) secured by removable

fasteners and connected by a flexible wiring system.

- Electrical conduits could be installed inside the building

by using flexible metal conduits or outside the building by

using PVC SCH80 or EMT conduits. (If running outside,

distance above roof to bottom of conduit shall be greater

than 3-1/2 in.).

- When a system has modules in Zone 1 and Zone 2,

structural calculations for the system will be performed

assuming that all the modules are located in Zone 2.
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Roof Area

Existing roof Concrete

Total number of modules 450

Total roof mounts 660

Total roof area 23000 sq-ft

Total photovoltaic area 8249 sq-ft

Mean roof height 40.2 ft

Roof slope 0:12

Point of connections per
module 6

Aluminum rails per module 3
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Never less than 3'.

Width of Zone 2 and Zone 3 according to ASCE7-10:

Least horizontal dimension 128 ft

10% of the least horizontal dimension 12.8 ft

Building mean roof height 40.2 ft

40% of the height of building 16.08 ft

Site plan

Scale: 1/16" - 1'

1

S.1

N

South Elevation

Scale: 3/32" - 1'
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S.1

Isometric View

Scale: 1/32" - 1'
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Roof attachment Typ.

UNIRAC HD rails

EXISTING

Roof vents

8' WALL

A/C

UNIT

A/C

UNIT

8'-3"

10'

12'

1
2
'

46'-10 5/8"

201'-2"

1
2
8
'
-
8
 
3
/
8
"

7'-6"

2'-1 1/8"

7'-6"

7'-6"

12'

5'-5 1/16"

1
'
-
8
 
1
/
8
"

4' FIRE ACCESS PERIMETER

4
'

4'

4
'

4'

12' ZONE 2 PERIMETER.

DETAIL 1

1

S-3

ZONE 3 EDGES

HIGHEST POINT

 OF THE ROOF
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Roof plan

Location of PV components

Scale: 1/8" - 1'
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24" PRECAST CONC.

JOIST @ 6'-8"

3-1/2" COMPOSITE

CONC. SLAB

6'-8"

EXISTING ROOFING SYSTEM.

INSULATION LAYER

8
"

1
2
"

SOLAR MODULES TYP.

UNIRAC RACKING

SYSTEM

12" STAND-OFF

(4) 5/16" CONCRETE

ANCHORS PER MOUNT.

DEPTH OF EMBEDMENT: 2"

12" 21-1/2"

21-1/2"

12"

FLASHING SYSTEM TYP.

1/4"/Ft SLOPE

1/4"/Ft SLOPE

1

2

3

4

7

5

6

8

ITEM
NO. DESCRIPTION QTY.

1 CAP SCREW, HEX HEAD, 5/16"-18 X 3/4" UNC-2A, GRADE 8 1
2 QBASE, 1-1/4" ID, FOR 5/16" HARDWARE, A360 CAST AL 1
3 CONCRETE ANCHOR, HEX HEAD, 5/16" X 3" 4
4 POST, 1.25" OD X 11.5", 6063-T5/6063-T6, MILL 1
5 WASHER, SEALING,  5/16" ID X 1-1/4" OD, EPDM BONDED SS 1
6 WASHER, FENDER, 5/16" ID X 1" OD, 18-8 SS 1
7 WASHER, SPLIT-LOCK, 5/16" ID, 18-8 SS 1
8 CAP SCREW, HEX HEAD, 5/16"-18 X 1" UNC-2A, 18-8 SS 1

.49

1.48

Ø1.25

12

Ø3.88

2.52

4X Ø .32 THRU
CLEARANCE FOR
5/16" HARDWARE

UNIRAC ALUMINUM

L-FOOT

QUICKMOUNT ALUMINUM

STAND-OFF (12 INCH)

INSULATING

FOAM

BUILT-UP ROOFING

TO CONFIRM WITH

ROOFING CONTRACTOR

FOAM

INSULATION

LAYER

M-1

SEALANT

PROPOSED FLASHING SYSTEM.

CHEM LINK E-CURB (4") SYSTEM

PART-1 POURABLE

SEALANT

3-1/2"

CONCRETE

SLAB

UNIRAC

ALUMINUM

HD RAIL

SOLAR

MODULE

TYP.

UNIRAC

ALUMINUM

END-CLAMP

AND MID-CLAMP

2
"

(4) 5/16"

CONCRETE

ANCHORS PER

MOUNT.

3/8" SS 18-8 BOLT

3/8" SS SERRATED

FLANGE NUT
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DETAIL 1

1

S-3

SCALE: 1" = 1'

STAND-OFF DETAIL

2

S-3

SCALE: N.T.S.

ATTACHMENT DETAIL

3

S-3

SCALE: N.T.S.
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UNIRAC  Aluminum HD rail (black)

Allowable span 7.5 ft

Distributed load -93.43 plf

3/8" SS 18-8 Bolt

3/8" SS Serrated flange nut

Allowable load -11930.00 lbs

Max. distributed load -633.41 lbs

Aluminum L-Foot

Allowable load -707.00 lbs

Max. distributed load -633.41 lbs

Solar module

Max. rated wind load -112.00 psf

Wind load applied -54.74 psf

Max. load per panel -1003.50 lbs

UNIRAC Aluminum PRO end-clamp

Allowable load -529.00 lbs

Distributed load -155.72 lbs

UNIRAC Aluminum PRO mid-clamp

Allowable load -891.00 lbs

Distributed load -311.43 lbs

PART-1 POURABLE

SEALANT

CHEM LINK E-CURB (4 IN.)

SYSTEM

M-1 SEALANT

FOAM INSULATION

LAYER

BUILT-UP ROOFING

INSULATING FOAM

Aluminum Stand-Off (12 inch)

Allowable load -707.00 lbs

Max. distributed load -633.41 lbs

3-1/2"CONCRETE SLAB

2"

Wind Load Calculations
Velocity Pressure (ASCE 7-10 (30.3.2))

Qz = 0.00256 Kz Kzt Kd V^2 (lb/sq-ft)

Exposure category C

Kz (Velocity pressure exposure) 1.04

Kzt (Topographic factor) 1

Kd (Wind directionality factor) 0.85

V (Wind Speed) 186

Mean height 40.2

Qz (Velocity pressure) 78.64

Applying ASD Design Load Factor (0.6) 47.19

Design Wind Pressures (ASCE 7-10 (30.4.2))
p = Qz (GCp) - Qz (GCpi)  (lb/ sq-ft) (N/ sq-meter)

Effective wind area (ASCE 7-10 (26.2))

Component Area (sq-ft)

Solar Modules 18.33

Racking system
(Smallest area of continuous modules on a run of

rails.) 293.28

Mounts 1

Internal Pressure Coefficient (GCpi) (ASCE 7-10 (C26.11))

Uplift -0.18

Downward 0.18

External Pressure Coefficient (GCp) (ASCE 7-10 Figure 30.4 -2B)

Solar Modules

Zones Uplift Downward

1 -0.98 0.3

2 -1.68 0.3

3 -2.5 0.3

Total wind load (psf)

1 -54.74 22.65

2 -87.77 22.65

3 -126.46 22.65

Racking System

Zones Uplift Downward

1 -0.90 0.2

2 -1.10 0.2

3 -1.10 0.2

Total wind load (psf)

1 -50.96 17.93

2 -60.40 17.93

3 -60.40 17.93

Mounts

Zones Uplift Downward

1 -0.9 0.5

2 -1.7 0.5

3 -2.6 0.5

Total wind load (psf)

1 -50.96 32.09

2 -88.71 32.09

3 -131.18 32.09

Distributed load on the Rails:

The Distributed Load, w (plf) will be determined by multiplying the

module length (ft), by the Total Design Load (psf) and dividing by the

number of rails for panel.

End clamp and Mid clamp load

According to the SOLARMOUNT Technical Datasheets for the End Clamps and

Mid Clamps, the following data is obtained:

Allowable Load for Mid Clamp = 891 lbs

Allowable Load for End Clamp = 529 lbs

Considering that each Mid Clamp will always be shared with 2 panels, the

effective Allowable Load for Mid Clamp will be divided by 2. The weakest area

of the array will be the panels held only by Mid Clamps. To determine the

distributed load the following procedure has been used:

DL = Mp / (N/2)

DL = Distributed load per Mid Clamp

Mp = Max. wind load (1 sq-ft effective area)

N = Number of Mid Clamps per panel

Total Design Load Calculation

This procedure is based on the UNIRAC Code-Compliant Installation Manual,

Part II, Step 1. "Determine the Total Design Load". ASCE 7-10 (2.4.1)

For this particular case, only the "downforce case 2" and "uplift" have been

taken into consideration.

P (psf) = 1xD + 1x Pnet (Downforce)

P (psf) = 0.6xD + 1x Pnet (Uplift)

(P = Total Design Load)

(Pnet = Wind Load)

(D = Dead Load)

* Pnet have been calculated following the Allowable Stress Design

method.

The maximum absolute value of the 2 cases is the Uplift Load. This value

have been used for sizing the mounts.

Critical Row

(Any row with 5 modules)

NOTE: The Critical row will contain the highest load per

mount.

According to this result, L-Foot maximum spacing can be

determined by using "table 14. L-Foot SOLARMOUNT Series Rail

Span".

Distributed load on the rails

Module length perpendicular to rails 5.5 ft

Wind load on rails -50.96 psf

Number of rails per module 3

Distributed load on the rails -93.43 plf

Modules

Mid-Clamps

Distributed Load per Mid-Clamp

(1/3 effective area of module,

considered 1 sq-ft)

End-Clamps

Distributed Load per End-Clamps

(1/6 effective area of module,

considered 1 sq-ft)

CONCRETE ANCHORS, HEX HEAD, 5/16" X 3"

Allowable load -836.00 lbs

Number of anchors per mount 4

Total allowable load -3344.00 lbs

Max. Required load -633.41 lbs

Safety factor 5.3

5/16" CONCRETE ANCHORS

Total allowable load -3344.00 lbs

Max. requed load -633.41 lbs

Mounts load calculations

Solar modules in critical row 19

Total Area 348.27 sq-ft

Wind Load -49.11 psf

Total Wind Load -17102.02 lbs

Total Roof Mounts in critical row 27

Tension Force per Mount -633.41 lbs

End-clamps and Mid-clamps load

Allowable load for Mid-clamps -891.00 lbs

Allowable load for End-clamps -529.00 lbs

Wind load on clamps (1 sq-ft effective area) -50.96

Area of module 18.33 sq-ft

Max load over module's area -934.29 lbs

Distributed load per Mid-clamp -311.43 lbs

Distributed load per End-clamp -155.72 lbs

Dead load of the critical row

Components Weight / Unit #

Solar module 39.70 Lbs 19

Micro-Inverters 4.00 Lbs 19

Rails 80.43 Lbs 3

Mounts 0.22 Lbs 27.0

Total Weight 1077.4 lbs

Total Area 348.33 sq-ft

Dead Load 3.09 psf

Total Design Load on Mounts -49.11 psf

ATTACHMENT DETAIL

Allowable and max. loads

1

S-4
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