
1.1.1
PROJECT NOTES:

1.1.2
THIS PHOTOVOLTAIC (PV) SYSTEM SHALL COMPLY WITH THE
NATIONAL ELECTRIC CODE (NEC) ARTICLE, ALL MANUFACTURERS’S
LISTING AND INSTALLATION INSTRUCTIONS, AND THE RELEVANT
CODES AS SPECIFIED BY THE AUTHORITY HAVING JURISDICTION’S
(AHJ) APPLICABLE CODES.

1.1.3
THE UTILITY INTERCONNECTION APPLICATION MUST BE APPROVED
AND PV SYSTEM INSPECTED PRIOR TO PARALLEL OPERATION

1.1.4
GROUND FAULT DETECTION AND INTERRUPTION (GFDI) DEVICE IS
INTEGRATED WITH THE MICROINVERTER IN ACCORDANCE WITH NEC
690.5(A)

1.1.5
ALL PV SYSTEM COMPONENTS; MODULES, UTILITY-INTERACTIVE
INVERTERS, 

AND 
SOURCE 

CIRCUIT 
COMBINER 

BOXES 
ARE

IDENTIFIED AND LISTED FOR USE IN PHOTOVOLTAIC SYSTEMS AS
REQUIRED BY NEC 690.4 & NEC 690.60:
PV MODULES: UL1703, IEC61730, AND IEC61215, AND NFPA 70 CLASS C
FIRE
INVERTERS: UL 1741 CERTIFIED, IEEE 1547, 929, 519
COMBINER BOX(ES): UL 1703 OR UL 1741 ACCESSORY

1.1.6
MAX DC VOLTAGE CALCULATED USING MANUFACTURER PROVIDED
TEMP COEFFICIENT FOR VOC. IF UNAVAILABLE, MAX DC VOLTAGE
CALCULATED ACCORDING TO NEC 690.7.

1.1.7
ALL INVERTERS, PHOTOVOLTAIC MODULES, PHOTOVOLTAIC PANELS,
AND SOURCE CIRCUIT COMBINERS INTENDED FOR USE IN A
PHOTOVOLTAIC POWER SYSTEM WILL BE IDENTIFIED AND LISTED
FOR THE APPLICATION PER 690.4 (D). SHALL BE INSTALLED
ACCORDING TO ANY INSTRUCTIONS FROM LISTING OR LABELING
[NEC 110.3].

1.1.8
ALL SIGNAGE TO BE PLACED IN ACCORDANCE WITH LOCAL BUILDING
CODE. IF EXPOSED TO SUNLIGHT, IT SHALL BE UV RESISTANT. ALL
PLAQUES AND SIGNAGE WILL BE INSTALLED AS REQUIRED BY THE
NEC AND AHJ.

1.2.1    SCOPE OF WORK:
1.2.2

PRIME CONTRACTOR IS RESPONSIBLE FOR THE DESIGN AND
SPECIFICATIONS 

OF 
THE 

GRID-TIED 
PHOTOVOLTAIC 

SYSTEM
RETROFIT. PRIME CONTRACTOR WILL BE RESPONSIBLE FOR
COLLECTING EXISTING ONSITE REQUIREMENTS TO DESIGN, SPECIFY,
AND INSTALL THE EXTERIOR ROOF-MOUNTED PORTION OF THE
PHOTOVOLTAIC SYSTEMS DETAILED IN THIS DOCUMENT.

1.3.1  WORK INCLUDES:
1.3.2 

PV ROOF ATTACHMENTS - ECOLIBRIUM ECOX
1.3.3 

PV RACKING SYSTEM INSTALLATION - RAILLESS
1.3.4 

PV MODULE AND INVERTER INSTALLATION - Heliene
60M-320 / ENPHASE M250-60-2LL-S22 (-ZC) (-NA) (240V)

1.3.5 
PV EQUIPMENT GROUNDING

1.3.6 
PV SYSTEM WIRING TO A ROOF-MOUNTED JUNCTION BOX

1.3.7 
PV LOAD CENTERS (IF INCLUDED)

1.3.8 
PV METERING/MONITORING (IF INCLUDED)

1.3.9 
PV DISCONNECTS

1.3.10 PV GROUNDING ELECTRODE & BONDING TO (E) GEC
1.3.11 PV FINAL COMMISSIONING
1.3.12 (E) ELECTRICAL EQUIPMENT RETROFIT FOR PV
1.3.13 SIGNAGE PLACED IN ACCORDANCE WITH LOCAL BUILDING CODE
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2.1.1
SITE NOTES:

2.1.2
A LADDER W

ILL BE IN PLACE FOR INSPECTION IN COMPLIANCE W
ITH OSHA

REGULATIONS.
2.1.3

THE PV MODULES ARE CONSIDERED NON-COMBUSTIBLE AND THIS SYSTEM IS
A UTILITY INTERACTIVE SYSTEM W

ITH NO STORAGE BATTERIES.
2.1.4

THE 
SOLAR 

PV 
INSTALLATION 

W
ILL 

NOT 
OBSTRUCT 

ANY 
PLUMBING,

MECHANICAL, OR BUILDING ROOF VENTS.
2.1.5

PROPER 
ACCESS 

AND 
W

ORKING 
CLEARANCE 

AROUND 
EXISTING 

AND
PROPOSED ELECTRICAL EQUIPMENT W

ILL BE PROVIDED AS PER SECTION NEC
110.26.

2.1.6
ROOF COVERINGS SHALL BE DESIGNED, INSTALLED, AND MAINTAINED IN
ACCORDANCE W

ITH THIS CODE AND THE APPROVED MANUFACTURER'S
INSTRUCTIONS SUCH THAT THE ROOF COVERING SERVES TO PROTECT THE
BUILDING OR STRUCTURE.

2.2.1
EQUIPMENT LOCATIONS:

2.2.2
ALL EQUIPMENT SHALL MEET MINIMUM SETBACKS AS REQUIRED BY NEC
110.26.

2.2.3
W

IRING SYSTEMS INSTALLED IN DIRECT SUNLIGHT MUST BE RATED FOR
EXPECTED OPERATING TEMPERATURE AS SPECIFIED BY NEC 690.31 (A),(C)
AND NEC TABLES 310.15 (B)(2)(A) AND 310.15 (B)(3)(C).

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

2.2.5
ADDITIONAL AC DISCONNECT(S) SHALL BE PROVIDED W

HERE THE INVERTER
IS NOT W

ITHIN SIGHT OF THE AC SERVICING DISCONNECT.
2.2.6

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

2.2.7
ALL COMPONENTS ARE LISTED FOR THEIR PURPOSE AND RATED FOR
OUTDOOR USAGE W

HEN APPROPRIATE.

2.3.1
STRUCTURAL NOTES:

2.3.2
RACKING 

SYSTEM 
& 

PV 
ARRAY 

W
ILL 

BE 
INSTALLED 

ACCORDING 
TO

CODE-COMPLIANT 
INSTALLATION 

MANUAL. 
TOP 

CLAMPS 
REQUIRE 

A
DESIGNATED SPACE BETW

EEN MODULES, AND RAILS MUST ALSO EXTEND A
MINIMUM 

DISTANCE 
BEYOND 

EITHER 
EDGE 

OF 
THE 

ARRAY/SUBARRAY,
ACCORDING TO RAI MANUFACTURER’S INSTRUCTIONS.

2.3.3
JUNCTION BOX W

ILL BE INSTALLED PER MANUFACTURERS' SPECIFICATIONS.
IF ROOF-PENETRATING TYPE, IT SHALL BE FLASHED & SEALED PER LOCAL
REQUIREMENTS.

2.3.4
ROOFTOP PENETRATIONS FOR PV RACEW

AY W
ILL BE COMPLETED AND

SEALED W
/ APPROVED CHEMICAL SEALANT PER CODE BY A LICENSED

CONTRACTOR.
2.3.5

ALL PV RELATED ROOF ATTACHMENTS TO BE SPACED NO GREATER THAN THE
SPAN DISTANCE SPECIFIED BY THE RACKING MANUFACTURER.

2.3.6
W

HEN 
POSSIBLE, 

ALL 
PV 

RELATED 
RACKING 

ATTACHMENTS 
W

ILL 
BE

STAGGERED AMONGST THE ROOF FRAMING MEMBERS.

2.4.1
W

IRING & CONDUIT NOTES:
2.4.2

ALL CONDUIT AND W
IRE W

ILL BE LISTED AND APPROVED FOR THEIR PURPOSE.
CONDUIT 

AND 
W

IRE 
SPECIFICATIONS 

ARE 
BASED 

ON 
MINIMUM 

CODE
REQUIREMENTS AND ARE NOT MEANT TO LIMIT UP-SIZING.

2.4.3
CONDUCTORS SIZED ACCORDING TO NEC 690.8, NEC 690.7.

2.4.4
VOLTAGE DROP LIMITED TO 1.5%

.
2.4.5

DC W
IRING LIMITED TO MODULE FOOTPRINT.  MICROINVERTER W

IRING
SYSTEMS SHALL BE LOCATED AND SECURED UNDER THE ARRAY W

/ SUITABLE
W

IRING CLIPS.
2.4.6

AC CONDUCTORS COLORED OR MARKED AS FOLLOW
S:

PHASE A OR L1- BLACK
PHASE B OR L2- RED, OR OTHER CONVENTION IF THREE PHASE
PHASE C OR L3- BLUE, YELLOW

, ORANGE**, OR OTHER CONVENTION
NEUTRAL- W

HITE OR GREY
IN 4-W

IRE DELTA CONNECTED SYSTEMS THE PHASE W
ITH HIGHER VOLTAGE

TO BE MARKED ORANGE [NEC 110.15].

4.5.1
GROUNDING NOTES:

2.5.2
GROUNDING SYSTEM COMPONENTS SHALL BE LISTED FOR THEIR PURPOSE,
AND GROUNDING DEVISES EXPOSED TO THE ELEMENTS SHALL BE RATED FOR
SUCH 

USE.
2.5.3

PV EQUIPMENT SHALL BE GROUNDED ACCORDING TO NEC 690.43 AND
MINIMUM 

NEC TABLE 250.122.
2.5.4

METAL PARTS OF MODULE FRAMES, MODULE RACKING, AND ENCLOSURES 
CONSIDERED GROUNDED IN ACCORD W

ITH 250.134 AND 250.136(A).
2.5.5

EQUIPMENT GROUNDING CONDUCTORS SHALL BE SIZED ACCORDING TO NEC
690.45 AND MICROINVERTER MANUFACTORERS’ INSTRUCTIONS.

2.5.6
EACH MODULE W

ILL BE GROUNDED USING W
EEB GROUNDING CLIPS AS

SHOW
N IN MANUFACTURER DOCUMENTATION AND APPROVED BY THE AHJ.  IF

W
EEBS ARE NOT USED, MODULE GROUNDING LUGS MUST BE INSTALLED AT

THE 
SPECIFIED 

GROUNDING 
LUG 

HOLES 
PER 

THE 
MANUFACTURERS'

INSTALLATION REQUIREMENTS.
2.5.7

THE GROUNDING CONNECTION TO A MODULE SHALL BE ARRANGED SUCH
THAT THE REMOVAL OF A MODULE DOES NOT INTERRUPT A GROUNDING
CONDUCTOR TO ANOTHER MODULE.

2.5.8
GROUNDING AND BONDING CONDUCTORS, IF INSULATED, SHALL BE COLORED
GREEN OR MARKED GREEN IF #4 AW

G OR LARGER [NEC 250.119]
2.5.9

THE GROUNDING ELECTRODE SYSTEM COMPLIES W
ITH NEC 690.47 AND NEC

250.50 
THROUGH 

250.106. 
IF 

EXISTING 
SYSTEM 

IS 
INACCESSIBLE, 

OR
INADEQUATE, A GROUNDING ELECTRODE SYSTEM PROVIDED ACCORDING TO
NEC 250, NEC 690.47 AND AHJ.

2.5.10
GROUND-FAULT DETECTION SHALL COMPLY W

ITH NEC 690.5 IN GENERAL AND
NEC 690.5 (A)(1) SPECIFICALLY.

2.6.1 
DISCONNECTION AND OVER-CURRENT PROTECTION NOTES:

2.6.2
DISCONNECTING SW

ITCHES SHALL BE W
IRED SUCH THAT W

HEN THE SW
ITCH

IS OPENED THE CONDUCTORS REMAINING ENERGIZED ARE CONNECTED TO
THE TERMINALS MARKED “LINE SIDE” (TYPICALLY THE UPPER TERMINALS).

2.6.3
DISCONNECTS TO BE ACCESSIBLE TO QUALIFIED UTILITY PERSONNEL, BE
LOCKABLE, AND BE A VISIBLE-BREAK SW

ITCH
2.6.4

RAPID SHUTDOW
N OF ENERGIZED CONDUCTORS BEYOND 10 FT OF PV ARRAY

OR 5 FT INSIDE A BUILDING W
ITHIN 10 SECONDS. CONTROLLED CONDUCTORS

≤30V AND ≤240VA [NEC 690.12]. LOCATION OF LABEL ACCORDING TO AHJ.
2.6.5

ALL OCPD RATINGS AND TYPES SPECIFIED ACCORDING TO NEC 690.8, 690.9,
AND 240.

2.6.6
MICROINVERTER 

BRANCHES 
CONNECTED 

TO 
A 

SINGLE 
BREAKER 

OR
GROUPED FUSES IN ACCORDANCE W

ITH NEC 110.3(B).
2.6.7

IF REQUIRED BY AHJ, SYSTEM W
ILL INCLUDE ARC-FAULT CIRCUIT PROTECTION

ACCORDING TO NEC 690.11 AND UL1699B.

2.7.1
INTERCONNECTION NOTES:

2.7.2
LOAD-SIDE INTERCONNECTION SHALL BE IN ACCORDANCE W

ITH [NEC 690.64
(B)]

2.7.3
THE SUM OF THE UTILITY OCPD AND INVERTER CONTINUOUS INPUT MAY NOT
EXCEED 120%

 OF BUSBAR RATING [NEC 705.12(D)(2)(3)].
2.7.4

W
HEN SUM OF THE PV SOURCES EQUALS >100%

 OF BUSBAR RATING, PV
DEDICATED BACKFFED BREAKERS MUST BE LOCATED OPPOSITE END OF THE
BUS FROM THE UTILITY SOURCE OCPD [NEC 705.12(D)(2)(3)].

2.7.5
AT 

MULTIPLE 
PV 

OUTPUT 
COMBINER 

PANEL, 
TOTAL 

RATING 
OF 

ALL
OVERCURRENT 

DEVICES 
SHALL 

NOT 
EXCEED 

AMPACITY 
OF 

BUSBAR.
HOW

EVER, THE COMBINED 
OVERCURRENT DEVICE MAY BE EXCLUDED

ACCORDING TO NEC 705.12 (D)(2)(3)(C).
2.7.6

FEEDER TAP INTERCONECTION (LOAD SIDE) ACCORDING TO NEC 705.12
(D)(2)(1)

2.7.7
SUPPLY SIDE TAP INTERCONNECTION ACCORDING TO NEC 705.12 (A) W

ITH
SERVICE ENTRANCE CONDUCTORS IN ACCORDANCE W

ITH NEC 230.42
2.7.8

BACKFEEDING BREAKER FOR UTILITY-INTERACTIVE INVERTER OUTPUT IS
EXEMPT FROM ADDITIONAL FASTENING [NEC 705.12 (D)(5)].
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GENERAL NOTES
1.

FIELD VERIFY ALL MEASUREMENTS
2.
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MODULE:
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320 W
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N

E
W

S
0

3/16" = 1'

ELECTRICAL PLAN
01

2'-8"
5'-4"

ARRAY 1 - 3.64 kW
[x13] (N) MODULES
TILT: 20 DEGREES
ROOF PITCH: 4:12

AZIMUTH: 178 DEGREES

ARRAY 2 - 3.64 kW
[x13] (N) MODULES
TILT: 35 DEGREES
ROOF PITCH: 8:12
AZIMUTH: 178 DEGREES

ARRAY 3 - 0.28 kW
[x1] (N) MODULES
TILT: 35 DEGREES
ROOF PITCH: 8:12
AZIMUTH: 88 DEGREES

ARRAY 4 - 0.28 kW
[x1] (N) MODULES

TILT: 35 DEGREES
ROOF PITCH: 8:12

AZIMUTH: 268 DEGREES

A-102.00

ELECTRICAL PLAN

(SHEET 4)

AB

MODULE STRINGING

MODULE STRINGING

A
A

A A

B
B

B
B

B
B

B
B

B
B

B
B

B

A A

A A

A A

A A

A A
A

EXTERIOR PV EQUIPMENT

INTERIOR PV EQUIPMENT

            METER

            AC DISCONNECT

            MAIN ELECTRICAL PANEL

             JUNCTION BOX

            AC PANELBOARD

(E)(1)

(E)(1)

(N)(1)

(N)(1)

PHONE:
ADDRESS:
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N

E
W

S
0

3/16" = 1'

SOLAR ATTACHMENT PLAN
01

2'-8"
5'-4"

FLUSH MOUNTED SOLAR MODULES
ATTACHED TO ROOF SURFACE (SEE

SHEET S-501 FOR MOUNTING DETAILS)

ROOF MATERIAL IS 1 LAYER

A-103.00

SOLAR ATTACHMENT
PLAN

(SHEET 5)

5'-5"

29'-5"

22'-11"

FLUSH MOUNTED SOLAR MODULES
ATTACHED TO ROOF SURFACE (SEE
SHEET S-501 FOR MOUNTING DETAILS)
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CB1-2

IN BRANCH

BL
AC

K

RE
D

W
HI

TE

IN BRANCH
BL

AC
K

RE
D

W
HI

TE

0101

02

03 TO UTILITY
GRID (OH)

L2 L1

(E) GROUNDING
ELECTRODE

GROUND
ROD

MAIN SERVICE PANEL
240/120 V 1Ø, 3W
MAIN BUSS:  125A(E) MAIN 100A

G
(E)

UTILITY
METER

TO (E)
LOADS

13

G

60A

G
      A  LOAD CENTER
120/240V, 1Ø, 3W

L1
N
L2

60

EQUIPMENT ABOVE
LINE IS (N) NEW

EQUIPMENT BELOW
LINE IS (E) EXISTING
UNLESS OTHERWISE
NOTED.

Heliene
60M-320

ENPHASE
M250-60-2LL-S22 (-ZC) (-NA)
(240V),

JUNCTION BOX

AC DISCONNECT

MAX BREAKER SIZE:
(125 A x 1.2 ) - 100 A = 50 A

L1

L2

35A/2P(N)

20A 20A

CB3

A B

CONDUCTOR AND CONDUIT SCHEDULE W
/ELECTRICAL CALCULATIONS

ID
TYPICAL

CONDUCTOR
CONDUIT

CURRENT-CARRYING CONDUCTORS
IN CONDUIT

OCPD
EGC

TEMP. CORR. FACTOR
CONDUIT FILL FACTOR

CONT. CURRENT
MAX. CURRENT (125%

)
BASE AMP.

DERATED AMP.
TERM. TEMP. RATING

AMP. @
 TERMINAL

1
2

8 AW
G THW

N-2, COPPER
1" DIA. PVC-40

4
20A

6 AW
G THW

N-2, COPPER
0.76 (55°C)

0.8
15A

18.75A
55A

33.44A
75°C

50A
2

1
8 AW

G THW
N-2, COPPER

0.75" DIA. PVC-40
2

N/A
6 AW

G THW
N-2, COPPER

0.96 (33°C)
1.0

28A
35A

55A
52.8A

75°C
50A

3
1

8 AW
G THW

N-2, COPPER
0.75" DIA. PVC-40

2
35A

6 AW
G THW

N-2, COPPER
0.96 (33°C)

1.0
28A

35A
55A

52.8A
75°C

50A

E-601.00

LINE DIAGRAM

(SHEET 6)
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BILL OF MATERIALS
CATEGORY

MAKE
MODEL NUMBER

REF
QTY

UNIT
QTY/UNIT

DESCRIPTION
MODULE

Heliene
60M-320

PM1-28
28

PIECES
1

Heliene 320, 60M-320, 320W
, 60 CELLS, MONOCRYSTALLINE SILICON

INVERTER
ENPHASE

M250-60-2LL-S22-IG
I1-28

28
PIECES

1
ENPHASE M250-60-2LL-S22-IG 250W

 MICROINVERTER
DISCONNECT

SQUARE D
DU222RB

SW
1

1
PIECE

1
SQUARE D DU222RB DISCONNECT SW

ITCH, 2-POLE, 60A,  240VAC, OR EQUIVALENT
MISC ELECTRICAL EQUIPMENT

GEN-AC-PANEL
EP1

1
PIECE

1
AC SUBPANEL

MISC ELECTRICAL EQUIPMENT
GEN-CABLE-CLIP

HDW
R6-145

140
PIECES

1
GENERIC CABLE CLIP

W
IRING

ENPHASE
ET17-240-40

EN1-2
2

PIECES
1

ENPHASE ENGAGE (TM) TRUNK CABLE FOR LANDSCAPE LAYOUT
W

IRING
ENPHASE

ET-TERM-10
EN3

1
BUNDLE

10
ENPHASE ENGAGE (TM) BRANCH TERMINATOR

W
IRING

ENPHASE
ET-SEAL-10

EN4
1

BUNDLE
10

ENPHASE ENGAGE (TM) W
ATERTIGHT SEALING CAP

W
IRING

GEN-8-AW
G-THW

N-2-CU-W
H

W
R1-3

110
FEET

1
8 AW

G THW
N-2, COPPER, W

HITE (NEUTRAL)
W

IRING
GEN-8-AW

G-THW
N-2-CU-BLK

W
R1-3

110
FEET

1
8 AW

G THW
N-2, COPPER, BLACK (LINE 1)

W
IRING

GEN-8-AW
G-THW

N-2-CU-RD
W

R1-3
110

FEET
1

8 AW
G THW

N-2, COPPER, RED (LINE 2)
W

IRING
GEN-6-AW

G-THW
N-2-CU-GR

W
R1-3

110
FEET

1
6 AW

G THW
N-2, COPPER, GREEN (GROUND)

W
IREW

AY
ENPHASE

ET-SPLK-05
EN5

1
BUNDLE

5
ENPHASE ENGAGE (TM) ENGAGE COUPLER

W
IREW

AY
GEN-JBOX

JB1
1

PIECE
1

JUNCTION BOX
W

IREW
AY

GEN-PVC-40-1DIA
W

W
1

45
FEET

1
PVC_40 CONDUIT, 1 DIA.

W
IREW

AY
GEN-PVC-40-0_75DIA

W
W

2-3
20

FEET
1

PVC_40 CONDUIT, 0.75 DIA.
OCPD

GENERIC MANUFACTURER
GEN-CB-20A-240VAC

CB1-2
2

PIECES
1

CIRCUIT BREAKER, 20A, 240VAC
OCPD

GENERIC MANUFACTURER
GEN-CB-35A-240VAC

CB3
1

PIECE
1

CIRCUIT BREAKER, 35A, 240VAC

MODULES
REF.

QTY.
MAKE AND MODEL

PMAX
PTC

ISC
IMP

VOC
VMP

TEMP. COEFF. OF VOC
FUSE RATING

PM1-28
28

Heliene 60M-320
280W

254W
9.43A

8.89A
38.5V

31.5V
-0.119V/°C (-0.31%

/°C)
15A

INVERTERS
REF.

QTY.
MAKE AND MODEL

AC VOLTAGE
GROUND

MAX OCPD
RATING

RATED
POW

ER
MAX OUTPUT

CURRENT
MAX INPUT
CURRENT

MAX INPUT
VOLTAGE

CEC W
EIGHTED

EFFICIENCY

I1-28
28

ENPHASE M250-60-2LL-S22 (-ZC)
(-NA) (240V)

240V
FLOATING

20A
250W

1.0A
9.8A

48V
96.5%

DISCONNECTS
REF.

QTY.
MAKE AND MODEL

RATED CURRENT
MAX RATED VOLTAGE

SW
1

1
SQUARE D DU222RB OR EQUIV.

60A
240VAC

OCPDS
REF.

QTY.
RATED CURRENT

MAX VOLTAGE
CB1-2

2
20A

240VAC
CB3

1
35A

240VAC

SYSTEM SUMMARYBRANCH #1
BRANCH #2

INVERTERS PER BRANCH
15

13
MAX AC CURRENT

15A
13A

MAX AC OUTPUT POW
ER

3,750W
3,250W

ARRAY STC POW
ER

7,840W
ARRAY PTC POW

ER
7,109W

MAX AC CURRENT
28A

MAX AC POW
ER

7,000W
DERATED (CEC) AC POW

ER
6,860W

DESIGN TEMPERATURES
ASHRAE EXTREME LOW

-16°C (3°F), SOURCE: MCGUIRE AFB (KW
RI) 40.02°, -74.6°

ASHRAE 2%
 HIGH

33°C (91°F), SOURCE: MCGUIRE AFB (KW
RI) 40.02°, -74.6°

E-602.00

DESIGN TABLES

(SHEET 7)

B
F

A
D

E

23

UNAUTHORIZED USE OF THIS
DRAW

ING SET W
ITHOUT W

RITTEN
PERMISSION FROM CONTRACTOR IS IN
VIOLATION OF U.S. COPYRIGHT LAW

S
AND W

ILL BE SUBJECT TO CIVIL
DAMAGES AND PROSECUTIONS.

ENGINEER OF RECORD

11.30.2016

DESIGN BY:

PAPER SIZE: 11" x 17" (ANSI B)

A
C

D
E

G
H

B
C

F
G

H

1456

CONTRACTOR

LIC. NO.:

DATE:

CHECKED BY:

REVISIONS

HIC. NO.:
ELE. NO.:

NEW
 PV SYSTEM: 7.84 kW

p

RESIDENCE
1

 
, 

1APN: 

PHONE:
ADDRESS:



MAIN DISTRIBUTION
UTILITY DISCONNECT

FRONT

PV ARRAY

!W
ARNING !

ELECTRIC SHOCK HAZARD
IF A GROUND FAULT IS INDICATED, NORMALLY

GROUNDED CONDUCTORS MAY BE
UNGROUNDED AND ENERGIZED.

LABEL 1
AT EACH INVERTER
[NEC 690.5]!W

ARNING !
DUAL POW

ER SOURCES.
SECOND SOURCE IS PV SYSTEM

LABEL 5

PHOTOVOLTAIC
AC DISCONNECT

OPERATING CURRENT:         28.0 A  AC
OPERATING VOLTAGE:         240 V AC

LABEL 4
AT POINT OF INTERCONNECTION,
MARKED AT DISCONNECTING MEANS
[NEC 690.54]

!W
ARNING !

ELECTRIC SHOCK HAZARD
DO NOT TOUCH TERMINALS.

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

LABEL 2
AT EACH DISCONNECTING MEANS FOR
PHOTOVOLTAIC EQUIPMENT
[NEC 690.17]

PHOTOVOLTAIC
AC DISCONNECT

LABEL 10
AT EXPOSED RACEW

AYS, CABLE TRAYS, AND OTHER W
IRING

METHODS; SPACED AT MAXIMUM 10 FT SECTION OR W
HERE

SEPARATED BY ENCLOSURES, W
ALLS, PARTITIONS, CEILINGS,

OR FLOORS.
[NEC 690.31(G)]
LETTERS AT LEAST 3/8 INCH; W

HITE ON RED BACKGROUND;
REFLECTIVE
[IFC 605.11.1.1]

LABEL 11
AT EACH AC DISCONNECTING MEANS
[NEC 690.13(B)]

!CAUTION !
PHOTOVOLTAIC SYSTEM

CIRCUIT IS BACKFED

!W
ARNING !

INVERTER OUTPUT CONNECTION.
DO NOT RELOCATE THIS
OVERCURRENT DEVICE

LABEL 12
AT POINT OF INTERCONNECTION
OVERCURRENT DEVICE
[NEC 705.12(D)(7)]

INTERACTIVE PHOTOVOLTAIC SYSTEM
CONNECTED

LABEL 7
AT UTILITY METER
[NEC 690.56(B)]

LABEL 6

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 W

ITHSTAND THE ENVIRONMENT
INVOLVED.
1.4 LABELS TO BE A MINIMUM LETTER HEIGHT OF 3/8” AND PERMANENTLY AFFIXED.
1.5 ALERTING W

ORDS TO BE COLOR CODED.  “DANGER” W
ILL HAVE RED BACKGROUND;

“W
ARNING” W

ILL HAVE ORANGE BACKGROUND; “CAUTION” W
ILL HAVE YELLOW

BACKGROUND. [ANSI Z535]

DIRECTORY
PERMANENT PLAQUE OR
DIRECTORY PROVIDING THE
LOCATION  OF THE SERVICE
DISCONNECTING MEANS AND
THE PHOTOVOLTAIC SYSTEM
DISCONNECTING MEANS IF
NOT IN THE SAME LOCATION
[NEC 690.56(B)]
W

HERE THE INVERTERS ARE
REMOTELY LOCATED FROM
EACH OTHER, A DIRECTORY IN
ACCORDANCE W

ITH 705.10
SHALL BE INSTALLED AT EACH
DC PV SYSTEM
DISCONNECTING MEANS, AT
EACH AC DISCONNECTING
MEANS, AND AT THE MAIN
SERVICE DISCONNECTING
MEANS SHOW

ING THE
LOCATION OF ALL AC AND DC
PV SYSTEM DISCONNECTING
MEANS IN THE BUILDING.
[NEC 690.4(H)]

PLAQUE

AT POINT OF INTERCONNECTION; LABEL, SUCH  AS LABEL 5 OR LABEL 6 MUST IDENTIFY
PHOTOVOLTAIC SYSTEM
[NEC 705.12(D)(4)]

W
ARNING:  PHOTOVOLTAIC

POW
ER SOURCE

INTERACTIVE PHOTOVOLTAIC SYSTEM
CONNECTED

PHOTOVOLTAIC SYSTEM DISCONNECT LOCATED
EAST SIDE OF THE HOUSE

BACK

!CAUTION!
POW

ER TO THIS BUILDING IS ALSO SUPPLIED
FROM ROOF MOUNTED SOLAR ARRAYS W

ITH
SAFETY DISCONNECTS AS SHOW

N:

N

E W

S

E-603.00
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SHEET KEYNOTES
1.

ROOF MATERIAL: ASPHALT SHINGLE
2.

ROOF STRUCTURE: KNEE W
ALL

3.
ATTACHMENT TYPE: ECOLIBRIUM ECOX

4.
MODULE MANUFACTURER: Heliene

5.
MODULE MODEL: 60M

-320
6.

MODULE LENGTH: 5'-5''
7.

MODULE W
IDTH: 3'-3''

8.
MODULE W

EIGHT: 40.1 LBS.
9.

SEE SHEET A-2 FOR DIMENSION(S)
10.

MIN. FIRE OFFSET: NO FIRE CODE ENFORCED
11.

RAFTER SPACING: 16 IN. O.C.
12.

RAFTER SIZE: 2X6 NOMINAL
13.

LAG BOLT DIAMETER: 3/8 IN.
14.

LAG BOLT EMBEDMENT: 4 IN.
15.

TOTAL # OF ATTACHMENTS: 53
16.

TOTAL AREA: 508.2 SQ. FT.
17.

TOTAL W
EIGHT: 1122.8 LBS.

18.
W

EIGHT PER ATTACHMENT: 21.18 LBS.
19.

DISTRIBUTED LOAD: 2.2 PSF.
20.

MAX. HORIZONTAL STANDOFF: 48 IN.
21.

MAX. VERTICAL STANDOFF:
LANDSCAPE: 26 IN., PORTRAIT: 33 IN.
22.

STANDOFF STAGGERING: NO
23.

MAX. RAFTER SPAN: 13 FT.
24.

MODULE CLEARANCE: 3 IN. MIN., 6 IN. MAX.

S-501
D5

20

11
12

14
13

15
18

22

ROOF SLOPE

9
10

106

7

S-501
D4

3

1

5
4

8

28

2

1.
FIELD VERIFY ALL MEASUREMENTS

GENERAL NOTES
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D4
DETAIL (TRANSVERSE)
NOT TO SCALE

D5
DETAIL (LONGITUDINAL)
NOT TO SCALE

D1
RACKING DETAIL (TRANSVERSE)
NOT TO SCALE

D3
RACKING DETAIL (TOP)
NOT TO SCALE

D2
RACKING DETAIL (LONGITUDINAL)
NOT TO SCALE
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* For detailed info
rm

ation, please refer to the Installation M
anual. 
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M
BB 

linear pow
er output w

arranty* 

enhanced product w
arranty on m

aterials 
and w

orkm
anship* 

*According to the applicable Canadian Solar Lim
ited W

arranty Statemenl. 

M
A

N
A

G
EM

EN
T SYSTEM

 CERTIFICA
TES 

150
 9001 :2015 /

 Quality m
anagem

ent system
 

150
 14001 :2015 / Standards for environm

ental m
anagem

ent system
 

O
H SAS 18001 :2007 / International standards for occupational health & safety 

PRO
D

U
CT CERTIFICA

TES* 
!EC 61215 /

 !EC 61730: VDE /
CE/

 M
CS /

 CQ
C 

UL 1703: CSA/
 !EC 61701 ED2: VDE /

 !EC 62716: VDE /
 !EC 60068-2-68: SGS 

Take-e-w
ay 

@
c({t

(
E:

@
 

* As there are different certification requirem
ents in different m

arkets, please contact 
your local Canadian Solar sales representative fo

r the specific certificates applicable to the 
products in the region in which the products are to be used. 

CA
N

A
D

IA
N

 SO
LAR (U

SA
), IN

C. is com
m

itted to providing high 
quality solar products, solar system

 solutions and services to 
custom

ers around the w
orld. N

o. 1 m
odule supplier for quality and 

perform
ance/price ratio in !H

S M
odule Custom

er Insight Survey. A
s a 

leading PV project developer and m
anufacturer of solar m

odules w
ith 

over 36 GW
 deployed around the w

orld since 2001. 

3000 O
ak Road, Suite 400, W

alnut Creek, CA 94597, U
SA

 
I 

w
w

w
.canadiansolar.corn

/na 
I 

sales.us@
canadiansolar.com
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ELECTRICA
L DATA I STC* 

N
om

inal M
ax. Pow

er (P
m

ax) 
31SM

S 320M
S 

315W
 

320W
 

O
pt. O

peratina V
oltaae (V

m
p) 33.1 V

 
33.3 V

 
O

et. O
eerating Current (Im

p) 
9.52 A

 
9.61 A

 
O

pen Circuit V
oltaae (V

oe) 
Short Circuit Current (lsc) 
M

odule Efficiency 
O

eerating Tem
perature 

39.9V
 

40.1V
 

10.06A
 10.14A

 
18.96%

 19.26%
 

.4o•c -
+

85 ·
c

-
-

-

32SM
S 

325W
 

33.5 V
 

9.71 A
 

40.3 V
 

10.22A
 

19.56%
 l3

30M
S 33SM

S 
1330W

 
335W

 
133.7 V

 
33.9 V

 
�

.80A
 

9.89 A
 

140.SV
 

41.2V
 

10.30 A
 1 0.39 A

 
19.86%

 20.16%
 

M
ax. System

 V
oltage 

1500V
 (!EC/U

L) or 1 OOOV
 (!EC/U

L) 

M
odule Fire Perform

ance 
TYPE 1 (U

L 1703) 
or Class C (!EC 61730) 

M
ax. Series Fuse Ratin.9. 

30A
 

A
£Elication Classification 

Class A
 

Pow
er Tolerance 

0 -
+

 SW
 

* Under Standard Test Conditions (STC) of irradiance of 1000 W
/rn

�, spectrum
 AM

 1.5 and cell 
tem

perature of 25
°(. 

ELECTRICA
L DATA I N

M
O

T* 
CS3K 

31SM
S 320M

S 32SM
S l3

30M
S 33SM

S 
N

om
inal M

ax. Pow
er (P

m
ax) 

235 W
 

238W
 

242W
 

l246W
 

249W
 

O
ot. O

Peratina V
oltaae (V

m
ol 30.8 V

 
31.0 v 

31.2 V
 

131.4V
 

31.6V
 

O
et. O

eerating Current (!m
e) 7.61 A

 
7.69 A

 
7.76 A

 
17.84A

 
7.91 A

 
O

pen Circuit V
oltaae (V

ocl 
37.4 V

 
37.6 V

 
37.8 V

 
138.0 V

 
38.6 V

 
Short Circuit Current (lsc) 

8.12A
 

8.18A
 

8.24A
 

8.31 A
 

8.38 A
 

* Under Nom
inal M

odule Operating Tem
perature (NM

OD. irradiance of 800 W
/m

2, spectrum
 

AM 1.5, ambient tem
perature 20

°c. wind speed 1 m
i
s
. 

* The specifications and key features contained in this dJtasheet m
Jy deviate slightly 

from
 our actual products due to the on-going innovation and product enhancem

ent. 
Canadian Solar Inc. reserves the right to m

ake necessary adjustm
ents to the info

rm
ation 

described herein at any tim
e without further notice. Please be kindly advised that PV 

m
odules should be handled and installed by qualified people who have professional 

skills and please carefully read the safety and installation instructions before using our 
PV m

odules. 
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S / I-V CU

RVES 

1
1

 

1
0

 

G
 

A
 

1
1

 

1
0

 I 
, \",,,...

 

5
 

1
0

 
1

5
 

2
0

 
2
5
 

3
0

 
3

5
 

4
0

 
4

5
 

5
 

1
0

 
1

5
 

2
0

 
2

5
 

3
0

 
3
5
 

4
0

 
4

5
 

5
0

 

■
I
O

0
0

W
/
m

' 
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M
ECH

A
N

ICA
L DATA 

Sp_ecification 
D

ata 
Cell Tyee 

M
ono-crystalline 

Cell A
rrangem

ent 
120 [2 X

 (1
 OX

 6)] 

D
im

ensions 

W
eiqht 

Front Cover 
Fram

e 
l-Box 
Cable 

1675X
992X

35 m
m

 
(65.9 X

 39.1 X
 1.38 in) 

18.5 kq (40.8 lbs) 
3.2 m

m
 tem

�
lass 

A
nodized alum

inium
 alloy 

IP68,l__Qy
J?_

ass diodes 
4.0 m

m
' (!EC), 12 AW

G (U
L) 

Cable Length 
(Including Connector) 

1160 m
m

 (45.7 in) 

Connector 
T4 series 

P
er P

allet 
30 J?.ieces 

Per Container (40' H
Q

) 840 pieces 

5
°

(
 
■

 

2
5

°

(
 
■

4
s

�
c

 
■

 

6
5
"
(

 ■ 

* For detailed inform
ation, please contact your local Canadian Solar sales and technical 

representatives. 

TEM
PERATU

RE CH
A

RA
CTERISTICS 

Specification 

Tem
perature Coefficient (P

m
ax) 

Tem
perature Coefficient (V

oe) 

Tem
perature Coefficient (lsc) 

N
om

inal M
odule O

perating Tem
perature 

PA
RTN

ER SECTIO
N

 

D
ata 

-0.36 %
 I

 °C 

-0.29 %
 I

 °C 

0.05 %
 I

 °C 

42 ± 3
°C 

C
A

N
A

D
IA

N
 SO

LA
R (U

SA
) IN

C
. 

O
ctober 2019 I A

ll rights reserved J PV M
odule Data sheet v5.6_F16J
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