
solar
design
associates in

c

HARVARD, MA 01451-0242 tel: 978-456-6855
fax: 978-772-9715www.solardesign.com

CHA - BELMONT
MIDDLE & HIGH

SCHOOL

RE
VI

SI
ON

 N
OT

ES

MARK DATE DESCRIPTION

PR
OF

ES
SI

ON
AL

 S
TA

MP

THIS DRAWING IS FOR INFORMATION PURPOSES ONLY. CERTIFICATION OR
VALIDATION IS TO BE DONE BY A PROFESSIONAL WITH EXPERTISE IN THE
REQUIRED FIELD AND A LICENSE IN THE STATE THAT THE INSTALLATION

WILL RESIDE. CERTFICIATION OR VALIDATION TO BE INCLUDED AS PART OF
THE SUBMITTALS FOR PERMITTING OF THE OVERALL PROJECT.

90% CD SET

Thursday, June 23, 2022

CO
NT

RA
CT

OR

NAME
STREET
CITY/ST/ZIP
NOTES

NAME
STREET
CITY/ST/ZIP
NOTES

SI
TE

SU
BM

IS
SI

ON

PV SITE PLAN

PV001

2022-0327 Belmont High School.pln
AS NOTED
NL, CW
SMC, TP SHEET SIZE:

DRAWING NO.

DRAWING TITLE

FILE NAME

CHECKED BY
DRAWN BY DATE DRAFTED:

DR
AW

IN
G

SCALE
6/23/2022
ARCH D

BELMONT, MA 02478
221 CONCORD AVENUE

NOT FOR CONSTRUCTION

CHA - BELMONT MIDDLE & HIGH SCHOOL

- 04/26/2022 SCHEMATIC DESIGN

B

E

A

B F

E

CC D

UNUSED

- 05/31/2022 90% CD SET
R

2
R

2

R
2

R
2

R
2

R
2

R
2

T T

R2

R1

R2

R1

R2

GENERATOR

R2

R2

P1

P1

P1

P2

P2

P2

P2

P2

P2 P2

P2

P2

P2

P1

P2

P2

P2

P1
P2

P2

P2

P1

P1

P2

P2

P1

P1

P1

P1

P1

P1

R2

P2

P2

P2

P2

R2

R
2

R
2

R2

R2

R2

R2

R2

R2

R2

R2

R
1

BL&P XFMRS FOR
BUILDING SERVICE, POCC

1500kW BACKUP
GENERATOR

EXISTING UTILITY UG MV
FEED FROM STREET

EXISTING MANHOLE MH-74

MAIN ELECTRICAL ROOM
C154A ON FLOOR 1

MSWB-A & MSWB-B, POI FOR PV
SYSTEMS ABC AND DF RESPECTIVELY

PV PANELBOARD PV3F IN ELEC. ROOM F375A
ON FLOOR 3, FOR PV SYSTEM DF

PV PANELBOARD PV4A IN ELEC. ROOM A404B
ON FLOOR 4, FOR PV SYSTEM ABC

FIRE CONTROL ROOM A121A ON
FLOOR 1 WITH PV E-STOP BUTTON

PV SYSTEM DF

PV SYSTEM ABC

4QTY INV FOR PV SYSTEM ABC
MOUNTED IN MECHANICAL WELL

3QTY INV FOR PV SYSTEM DF
MOUNTED ON SPLIT LEVEL WALL

MECHANICAL WELL C VESTIBULE ON
3RD FLOOR WITH PV E-STOP BUTTON

MECHANICAL WELL B VESTIBULE
B438B ON 4TH FLOOR WITH PV

E-STOP BUTTON

CONCORD AVENUE

UTILITY REQUIRED AC DISCONNECTS, LOCKABLE, ACCESSIBLE
24/7, VISIBLE OPEN, POINTS OF RAPID SHUTDOWN INITIATION

N

a

b

a: 0.00°
b: 15.00°  CCW

 CW

1 1,135.99 kWdc (840.00 kWac) PV ARRAY WITH 2,417QTY 470W MODULES AT 5° TILT
128'0 64'32'
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PV201F

PV202A

PV202B
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Name
PV SITE PLAN

PV SYSTEM NOTES

PV LAYOUT

INVERTER SOURCE

PV DIMENSIONED LAYOUT, A

PV DIMENSIONED LAYOUT, B

PV DIMENSIONED LAYOUT, C

PV DIMENSIONED LAYOUT, D

PV DIMENSIONED LAYOUT, F

SRC CIRC & COND. PLAN, A

SRC CIRC & COND. PLAN, B

SRC CIRC & COND. PLAN, C

SRC CIRC & COND. PLAN, D

SRC CIRC & COND. PLAN, F

OPTIMIZER LAYOUT, A

OPTIMIZER LAYOUT, B

OPTIMIZER LAYOUT, C

OPTIMIZER LAYOUT, D

Published
PV202F

PV203

PV204

PV301

PV302

PV303

PV304

PV305

PV501

PV502

PV503

PV504

PV601

PV602

PV603

PV604

PV701

PV801

OPTIMIZER LAYOUT, F

GROUNDING LAYOUT

WIRE MANAGEMENT LAYOUT

MODULE DETAILS

RACKING DETAILS

CONDUIT DETAILS (1)

CONDUIT DETAILS (2)

GROUNDING DETAILS

INVERTERS 1 THRU 4 MOUNTING

INVERTERS 5 THRU 7 MOUNTING

INV ATTACH DETAIL

EXT EQPT ELEV

AC & DC WIRE AND CONDUIT SCHEDULE

SINGLE LINE

DAS SINGLE LINE

RELAY WIRING DIAGRAM

EQPT LABELS

DATASHEETS (1)

SHEET INDEX
ID Name Published

2 LOCUS MAP 0 2500' 5000'

3 SIMILAR PV SYSTEM

PHOTOVOLTAIC SYSTEM FOR CHA - BELMONT MIDDLE & HIGH SCHOOL
221 CONCORD AVENUE, BELMONT MA 02478

TOTAL ARRAY SIZE (kWdc)

TOTAL NUMBER OF MODULES IN ARRAY

MODULE MODEL

NUMBER OF STRINGS

NUMBER OF MODULES PER STRING

TILT

SOLAR AZIMUTH

MOUNTING SYSTEM

INVERTER MODEL

MODULE WATTAGE

TOTAL SYSTEM SIZE (kWac)

1,135.99

Q.PEAK DUO XL-G10.2-470

2,417

470

63

32-42

160.1°, 167.1°, 177.1°, 180.1° & 208.1°

PANELCLAW CLAWFR5D

840.00

(7) SE120K-US

APPLICABLE STANDARDS
- 2020 NATIONAL ELECTRIC CODE
- MASSACHUSETTS AMENDMENTS TO 2020 NEC
- 9TH EDITION MASSACHUSETTS BUILDING CODE
- 2017 NATIONAL ELECTRICAL SAFETY CODE
- BL&P CONSTRUCTION STANDARDS
- BELMONT, MA BUILDING & ELECTRICAL INSPECTORS (AHJs)

5°

ESTIMATED ANNUAL ENERGY PRODUCTION BASED ON:
PVWATTS CALCULATOR
LAT, LON 42.41, -71.18 WEATHER DATA
PREMIUM MODULE
16% SYSTEM LOSSES
FIXED TILT (ROOF MOUNT)
97.121% INV EFFICIENCY

5° FIXED TILT ROOFTOP ARRAY

MODULES DC POWER AC POWER ANNUAL AC
ENERGY

1,428/ 470W 671.16 kWdc

SYSTEM

ABC 480.00 kWac

TOTAL 2,417/ 470W 840.00 kWac

AZIMUTH

160.1°, 167.1°,
208.1°

- 1,135.99
kWdc

1,341,333
kWhr/yr

989/ 470W 464.83 kWdcDF

781,330 kWhr/yr

560,000 kWhr/yr360.00 kWac160.1°, 167.1°,
177.1°, 180.1°
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INVERTERS 1 THROUGH 4 FOR SUBARRAYS
ON ROOF SECTIONS A, B, C & D, MOUNTED

ON MECHANICAL WELL WALL
INVERTERS 5 THROUGH 7 FOR
SUBARRAYS ON ROOF SECTIONS E & F,
MOUNTED ON SPLIT-LEVEL WALL

UTILITY REQUIRED AC
DISCONNECT FOR PV
SYSTEM DF

UTILITY REQUIRED
AC DISCONNECT FOR

PV SYSTEM ABC

MAIN ELECTRICAL ROOM
C154A ON FLOOR 1

MSWB-A & MSWB-B, POI FOR PV
SYSTEMS ABC AND DF RESPECTIVELY

PV PANELBOARD PV4A IN ELEC. ROOM A404B
ON FLOOR 4, FOR PV SYSTEM ABC

PV PANELBOARD PV3F IN ELEC. ROOM F375A
ON FLOOR 3, FOR PV SYSTEM DF

FIRE CONTROL ROOM A121A ON
FLOOR 1 WITH PV E-STOP BUTTON

MECHANICAL WELL C VESTIBULE ON
3RD FLOOR WITH PV E-STOP BUTTON

MECHANICAL WELL B VESTIBULE
B438B ON 4TH FLOOR WITH PV

E-STOP BUTTON SECTION A

SECTION B

SECTIO
N A

SECTIO
N C

S
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SECTION D

SECTION F

SECTION E UNUSED

N
a

b

a: 12.87°
b: 15.00°  CCW

 CW

1 PV LAYOUT 0 30' 60'
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ARRANGE CONNECTORS SUCH THAT THEY
ARE BENEATH MODULES AND OUT OF
DIRECT SUNLIGHT AND WEATHER EXPOSURE

PANELCLAW WIRE ROUTER
FOR ROW-TO-ROW HOMERUN
AND SOURCE CIRCUIT WIRING

APPROXIMATE LOCATION OF
PANELCLAW REAR / HIGH SUPPORT

FACTORY WIRING
BETWEEN OPTIMIZERS

APPROXIMATE LOCATION OF
PANELCLAW BASE ASSEMBLY

 MODULE CLIP, TYP,
SEE PV201-5

P1101 OPTIMIZER, MOUNTED
BELOW MODULE ON RACKING
STRUCTURE, SEE PV201-4

LOOP EXCESS WIRE BACK AND FORTH AND
SECURE TO PANELCLAW RAIL PLASTIC

COATED STAINLESS STEEL ZIP TIES

SOUTH / LOW EDGE

NORTH / HIGH EDGE

SOUTH / LOW EDGE

NORTH / HIGH EDGE

SOUTH / LOW EDGE

INTER-OPTIMIZER WIRING

LOOP EXCESS WIRE BACK AND FORTH AND
SECURE TO PANELCLAW RAIL PLASTIC

COATED STAINLESS STEEL ZIP TIES

P1101 OPTIMIZER, MOUNTED
BELOW MODULE ON RACKING

STRUCTURE, SEE PV201-4

MODULE WIRING

SOUTH / LOW EDGE

NORTH / HIGH EDGE

SOUTH / LOW EDGE

NORTH / HIGH EDGE

USE PANELCLAW CABLE ROUTER (#500022501) TO SPAN
ACROSS MIDDLE GAP, PLACE UP TO 4 WIRES WITIHIN

APPROXIMATE LOCATION OF
PANELCLAW REAR / HIGH SUPPORT

7'
-3

 1
/4

"

3'-5 1/8"

4'
-9

 1
/8

"

4'
-9

 1
/8

"

1'
-3

 3
/4

"
2'

-7
 1

/8
"

4'
-3

 1
/2

"

3'-3 1/2"

3'-3 3/8"

MOUNTING HOLE, 16mm x 8.5mm,
TYP OF 4

MOUNTING HOLE, 10mm x 7mm,
TYP OF 8

GROUNDING HOLE,
4.5mm DIA., TYP OF 4

STAINLESS STEEL CABLE CLIP TO
HOLD UP TO TWO WIRES (HEYCO

HEYCLIP SUNRUNNER OR EQUIV.)

 PV WIRE MODULE CABLE

TOOTH BITES INTO MODULE FRAME
TO SECURE CLIP

1 TYPICAL SOURCE CIRCUIT WIRING, (1450mm MODULE WIRE LENGTHS) 0 6'' 1' 2'

2 OPTIMIZER WIRING ACROSS ROWS 0 6'' 12'' 18'' 3 MODULE DETAILS 0 6'' 12'' 18''

4 OPTIMIZER MOUNTING DETAILS

5 2-WIRE MODULE CLIP
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5 5/8" 3'-5" 6 7/8"
3'-11 7/8"

7 
7/

8"

4 
3/

8"

4"

BALLAST TRAY WITH BLOCK
INSTALLED PANELCLAW ADJUSTABLE

BASE UNIT

PANELCLAW WIND
DEFLECTORS

PANELCLAW TILT ARM

PANELCLAW MODULE CAM

SECURE CABLE ROUTER TO
PANELCALW FRAME WITH SS M6

HARDWARE, TORQUE F ft-lbs

USE M6 x 16mm SS SERRATED FLANGE
BOLT IF CONNECTING TO RIVETED NUT
ON MODULE CONNECTOR

2" x 4" CABLE TRAY (CABLOFIL ZF54-100-GC), USE
FOR ROUTING 8+ WIRES ALONG ROWS

STAINLESS STEEL MOUNTING BRACKET,
FOLD TABS AFTER INSERTING CABLE

TRAY (CABLOFIL C50-316L)

ROUTE ROW-TO-ROW
JUMPERS ALONG PANEL
FRAME AS NECESSARY

USE PANELCLAW CABLE CLIP FOR ROUTING
UP TO 8 WIRES UP AND DOWN ROWS

7 1/4"

2 
3/

8"

4 3/4"
SECURE COVERS WITH STAINLESS STEEL
WIRE TIES (THREE TIMES PER COVER AND
AT ALL END  CONDITIONS)

ECOTRAY IS RATED TO
CONTAIN UP TO 30

CONDUCTORS

ECOTRAY BASE

ECOTRAY CAP

ECOTRAY TRAY

4'-3" MAX

4" 3'-8"

ECOTRAY BASEECOTRAY TRAY

GAP IN ECOTRAY COVER
FOR WIRE ENTRY

1 TYPICAL DIMNENSIONS

2 WIRE MANAGEMENT WITHIN ARRAY 0 3'' 6'' 9''

4 ECOTRAY CROSS SECTION, TYP 0 1/2'' 1'' 2''

3 NORTH-SOUTH WIRE MANAGEMENT IN ARRAY INTERIOR VIA ECOTRAY, FOR AGGREGATING HOMERUN WIRES 0 3'' 6'' 9''
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1'-8"

2'-4"

3'-0"

6'-8"

7'-4"

7'-10"

3'-3 1/4" 5'-0" 8'-3 1/4" 9'-11 7/8" 13'-3 1/8" 14'-11 7/8" 18'-3 1/8"

8'-0" 9'-8 5/8" 15'-8 5/8" 16'-7 7/8" 19'-11 1/8"
19'-11 1/8"

CONDUITS TO TERMINATE AT WIRE
TOUGH WITH MYERS HUB, TYP OF

ALL ON TOP SURFACE

L-BODY, TYP

1"x1" PVC SLOTTED WIRING DUCT FOR ROUTING
DATA CABLE BETWEEN INVERTERS, MOUNT ON

TOP OF TROUGH STRUT (NOT SHOWN)

3" AC

FINISHED ROOF SURFACE

2" AC

2" DC
2" DC 2" DC

2" AC

2" DC

2 QTY 2" DC CONDUITS FROM ROOF
SECTIONS A, B, AND C

2" DC 2" DC
2" DC 2" DC

2" AC 2" AC

3" AC

FROM WEATHER
STATION ROUTE AS

REQ'D.

2 QTY 2" DC CONDUITS FROM ROOF
SECTIONS A, B, AND C

S N

CORD GRIP
& COUPLING

WIRE ENTRY TO CONDUIT VIA
LIQUID-TIGHT CORD GRIP

DC WIRE TROUGH
6"x6"x8'

AC WIRE TROUGH
8"x8"x6 FT, NEMA3R

TO PANEL PV4A IN ELEC. ROOM A404B

INV 1
120kW

INV 2
120kW

INV 3
120kW

INV 4
120kW

AC WIRE TROUGH
8"x8"x6 FT, NEMA3R

DC WIRE TROUGH
6"x6"x6'

TO DAS IN ELEC.
ROOM A404B

TO PANEL PV4A IN ELEC. ROOM A404B

INVERTER DATA WIRE

1"x1" SLOTTED PVC WIRE
DUCT FOR DATA WIRE,
FASTENED TO TOP OF
STRUT W/ SELF-DRILLING
SCREW

TYPICAL UPPER UNIT
OF INVERTER (OTHER UNITS
INSTALLED ADJACENT TO IT)

8"x8" AC WIRE TROUGH, NEMA3R

FINISHED WALL SURFACE

AC CONDUIT

INVERTER WIRING BOX

ALL MOUNTING SCREWS TO HAVE THREADS
THAT ENGAGE BRICK

2
PV503

3
PV503

1
PV503

2
PV503

INVERTER MOUNTING BRACKET

DC WIRE TROUGH

FINISHED ROOF SURFACE

1'-1 3/8" 1'-1 3/8" 1'-1 3/8" 1'-1 3/8"

2'-7 1/4" 2'-7 1/4"

1'-1 3/8" 2'-2 3/4" 5'-0" 6'-1 3/8" 7'-2 3/4" 9'-11 7/8" 11'-1 1/4" 12'-2 3/4" 14'-11 7/8" 16'-1 1/4" 17'-2 5/8"

2'-7 1/4"

1'-1 3/8" 1'-1 3/8"

2'-7 1/4"

1'-1 3/8" 1'-1 3/8"

1'-8 1/8" 2'-5 7/8"
2'-9 1/2"

3'-7 3/8"
3'-10 7/8"

4'-8 3/4" 6'-8" 7'-5 7/8"
7'-9 3/8"

8'-7 1/4"
8'-10 3/4"

9'-8 5/8" 11'-8" 12'-5 7/8"
12'-9 3/8"

13'-7 1/4"
13'-10 3/4"

14'-8 5/8" 15'-6 1/8" 16'-8" 17'-5 3/4"
17'-9 3/8"

18'-7 1/4"
18'-10 3/4"

19'-8 5/8"

2'
-9

"
3'

-6
 1

/8
"

4'
-1

0"
6'

-1
 3

/8
"

7'
-1

"
7'

-1
1"

4'-6" HORIZONTAL STRUT FOR SUPPORTING
BOTTOM END OF SECONDARY UNIT SUPPORT
STRUTS.  SPAN ACROSS FULL HEIGHT VERTICALS

4 QTY 2'-3" VERTICAL STRUTS
FOR SUPPORT OF SECONDARY
INVERTER UNITS

2 QTY 4" LENGTH STRUTS
STACKED IN 2 LAYERS FOR
SUPPORTING DC CONDUIT

2 QTY 4" LENGTH STRUTS
STACKED IN 2 LAYERS FOR
SUPPORTING DC CONDUIT

2 QTY 4" LENGTH STRUTS
STACKED IN 2 LAYERS FOR
SUPPORTING DC CONDUIT

2 QTY 4" LENGTH STRUTS
STACKED IN 2 LAYERS FOR
SUPPORTING DC CONDUIT

2 QTY 2'-3" VERTICAL STRUTS
FOR SUPPORT OF INVERTER
SECONDARY UNITS

3'-6" HORIZONTAL STRUT FOR SECURING
BOTTOM END OF SECONDARY UNIT
SUPPORT STRUTS. SECURE TO BACK SIDE
OF ALL VERTICAL STRUTS ALONG LENGTH

4 QTY 2'-3" VERTICAL STRUTS
FOR SUPPORT OF INVERTER
SECONDARY UNITS

2'-6" HORIZONTAL STRUT FOR SECURING
BOTTOM END OF SECONDARY UNIT
SUPPORT STRUTS. SECURE TO BACK SIDE
OF ALL VERTICAL STRUTS ALONG LENGTH

3'-1" VERTICAL STRUT FOR SUPPORT OF
INVERTER SECONDARY UNITS AND
TROUGHS

VERTICAL STRUT FOR MOUNTING
DC TROUGH, 1'-4" LENGTH

3'-1" VERTICAL STRUT FOR
CONDUITS AND TROUGHS

4'-4" VERTICAL STRUT FOR
SUPPORT OF INVERTER

PRIMARY UNIT & WIRING BOX

2 QTY 5'-8" VERTICAL STRUTS
FOR SUPPORTING BOTH

INVERTER & TROUGH STRUTS

2 QTY 5'-8" VERTICAL STRUTS
FOR SUPPORTING BOTH

INVERTER & TROUGH STRUTS

4'-4" VERTICAL STRUT FOR
SUPPORT OF INVERTER

PRIMARY UNIT & WIRING BOX

4'-4" VERTICAL STRUT FOR
SUPPORT OF INVERTER

PRIMARY UNIT & WIRING BOX

FINISHED ROOF SURFACE

S N

AC WIRE TROUGH
8"x8"x6 FT, NEMA3R

AC WIRE TROUGH
8"x8"x6 FT, NEMA3R

DC WIRE TROUGH
6"x6"x6 FT

DC WIRE TROUGH
6"x6"x6 FT

1 INVERTERS 1 THRU 4 MOUNTING ELEVATION LAYOUT 0 6'' 1' 2'

2 INVERTER ELEVATION VIEW 0 6'' 12'' 18''

3 INVERTERS 1 THRU 4 MOUNTING BRACKET LAYOUT 0 6'' 1' 2'
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8'-0"
8'-7 1/4"

16'-7 1/4"

1'-8"

2'-4"

3'-0"

6'-8"

7'-4"

7'-10"

3'-3 1/4" 5'-0" 8'-3 1/4" 9'-11 7/8" 13'-3 1/8"

5 1/2"

16'-7 1/4"

CONDUITS TO TERMINATE AT WIRE
TOUGH WITH MYERS HUB, TYP OF

ALL ON TOP SURFACE

L-BODY, TYP

EATON B-LINE DURABLOK & STRUT ASSY FOR
CONDUIT SUPPORT, TYP FOR ALL FLAT ROOF

ROUTING

1"x1" PVC SLOTTED WIRING DUCT FOR
ROUTING DATA CABLE BETWEEN
INVERTERS, MOUNT ON TOP OF
TROUGH STRUT (NOT SHOWN)

FINISHED ROOF SURFACE

2" AC

1 1/2" DC
2" DC 2" DC

2" AC

2" DC 2 QTY 2" DC

2" AC

3" AC

1 1/2" DC CONDUIT FROM
ROOF SECTION D

NS

2" DC2" DC

2" AC

2" & 2 1/2" DC
CONDUITS

FROM ROOF
SECTIONS D & F

3" AC 3" AC
CORD GRIP
& COUPLING

AC WIRE TROUGH
8"x8"x6 FT, NEMA3R

INV 1
120kW

INV 2
120kW

INV 3
120kW

AC WIRE TROUGH
8"x8"x6 FT, NEMA3R

TO PANEL PV3F IN
ELEC. ROOM F375A

TO DAS IN ELEC.
ROOM F375A

DC WIRE TROUGH
6"x6"x8'

DC WIRE TROUGH
6"x6"x6'

1'-1 3/8" 2'-2 3/4" 5'-0" 6'-1 3/8" 7'-2 3/4" 9'-11 7/8" 11'-1 1/4" 12'-2 3/4"

2'-7 1/4"2'-7 1/4"

1'-1 3/8" 1'-1 3/8"1'-1 3/8" 1'-1 3/8"

2'-7 1/4"

1'-1 3/8" 1'-1 3/8"

1'-8 1/8" 2'-5 7/8"
2'-9 1/2"

3'-7 3/8"
3'-10 7/8"

4'-8 3/4" 6'-8" 7'-5 7/8"
7'-9 3/8"

8'-7 1/4"
8'-10 3/4"

9'-8 5/8" 11'-8" 12'-5 7/8"
12'-9 3/8"

13'-7 1/4"
13'-10 3/4"

14'-8 5/8" 16'-4 3/4"

2'
-9

"
3'

-6
 1

/8
"

4'
-1

0"
6'

-1
 3

/8
"

7'
-1

"
7'

-1
1"

2 QTY 5'-8" VERTICAL STRUTS
FOR SUPPORTING BOTH
INVERTER & TROUGH STRUTS

4'-6" HORIZONTAL STRUT FOR SUPPORTING
BOTTOM END OF SECONDARY UNIT SUPPORT
STRUTS.  SPAN ACROSS FULL HEIGHT VERTICALS

4 QTY 2'-3" VERTICAL STRUTS
FOR SUPPORT OF SECONDARY
INVERTER UNITS

VERTICAL STRUT FOR MOUNTING
DC TROUGH, 1'-4" LENGTH

VERTICAL STRUT FOR MOUNTING
DC TROUGH, 1'-4" LENGTH

2 QTY 2'-3" VERTICAL STRUTS
FOR SUPPORT OF INVERTER
SECONDARY UNITS

3'-6" HORIZONTAL STRUT FOR SECURING
BOTTOM END OF SECONDARY UNIT
SUPPORT STRUTS. SECURE TO BACK SIDE
OF ALL VERTICAL STRUTS ALONG LENGTH

4 QTY 2'-3" VERTICAL STRUTS
FOR SUPPORT OF INVERTER
SECONDARY UNITS

2'-6" HORIZONTAL STRUT FOR SECURING
BOTTOM END OF SECONDARY UNIT
SUPPORT STRUTS. SECURE TO BACK SIDE
OF ALL VERTICAL STRUTS ALONG LENGTH

4'-4" VERTICAL STRUTS FOR
SUPPORT OF INVERTER

PRIMARY UNIT & WIRING BOX

2 QTY 1'-6" VERTICAL STRUTS
FOR SUPPORT TROUGH STRUTS

2 QTY 3'-1" VERTICAL STRUTS FOR
SUPPORT OF INVERTER SECONDARY
UNITS AND TROUGHS

2 QTY 4" LENGTH STRUTS
STACKED IN 2 LAYERS FOR
SUPPORTING DC CONDUIT

2 QTY 4" LENGTH STRUTS
STACKED IN 2 LAYERS FOR
SUPPORTING DC CONDUIT

2 QTY 8" LENGTH STRUTS
STACKED IN 2 LAYERS FOR
SUPPORTING DC CONDUIT

2QTY 4'-4" VERTICAL STRUTS
FOR SUPPORT OF INVERTER
PRIMARY UNIT & WIRING BOX

2QTY 8'-6" HORIZONTAL STRUT, BASE
LAYER ATTACHED TO WALL VIA OMG

POWERGRIP PLUS ANCHORS

FINISHED ROOF SURFACE

NS

DC WIRE TROUGH
6"x6"x8 FT

AC WIRE TROUGH
8"x8"x6 FT, NEMA3R

AC WIRE TROUGH
8"x8"x6 FT, NEMA3R

DC WIRE TROUGH
6"x6"x8 FT

1 INVERTERS 5 THRU 7 MOUNTING ELEVATION 0 6'' 1' 2'

2 INVERTERS 5 THRU 7 MOUNTING BRACKET ELEVATION 0 6'' 1' 2'
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4'

5/8" 6" 1/2" 4" 1/2"

UPPER HORIZONTAL STRUT FOR
SUPPORTING INVERTER MOUNTING

OMG POWERGRIP PLUS ROOFING
ANCHOR WITH 3/8" x 16

LOWER HORIZONTAL STRUT FOR
SUPPORTING INVERTER MOUNTING

2" ROOFING SCREW FASTENER, QTY 8 PER
ATTACHMENT, OMG XHD ROOFING
FASTENER  #15 (XHD002B)

TPO PATCH (COMES WITH POWERGRIP PLUS),
HEATWELD TO EXISTING TPO MEMBRANE

EXISTING TPO MEMBRANE ROOFING

MR PLYWOOD

MINERAL WOOD BD INSFLUID-APPLIED MEMBRANE AIR
BARRIERS, VAPOR RETARDING

GLASS-MAT GWB

CFMF

GWB

3/8"-16 STAINLESS STRUT NUT

3/8"X 1" O.D.
STAINLESS FLAT WASHER

3/8"-16x1" STAINLESS HEX
SCREW, TORQUE: 20 FT-LBS

3/8" STAINLESS LOCK
WASHER

INVERTER MOUNTING BRACKET

1/4"-20 SERRATED FLANGE SCREW &
STRUT NUT, STAINLESS, 2 PER BRACKET
TORQUE: 7 FT-LBS

FACTORY-SUPPLIED SOCKET-HEAD
SCREW FOR SECURING INVERTER
TO BRACKET

1 STRUT WALL ATTACHMENT DETAIL 0 1'' 2'' 4''

2 STRUT TO STRUT MOUNTING DETAIL 0 1/2'' 1'' 2''

3 STRUT TO INVERTER MOUNTING DETAIL 0 1/2'' 1'' 2''
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1'
-6

"
5'

-9
 1

/8
"

1'
-6

"
4'

-2
 1

/4
"

5'
-8

 1
/4

"

7'
-3

 1
/8

"
3'-0 5/8" 1'-0" 2'-4 7/8" EXACT DISTANCE TBD IN THE FIELD

E-STOP BUTTON FOR
SOLAR RAPID SHUTDOWN

BL&P METER #AK56111CBL&P METER #AK56110C

DOOR TO
ELECTRICAL ROOM

AC DISCONNECT FOR
PV SYSTEM ABC

800A

AC DISCONNECT FOR
PV SYSTEM DF

600A

1 EXTERIOR AC DISCONNECT MOUNTING ELEVATION 0 6'' 1' 2'
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POINT OF INTERCONNECTION
PV SYSTEM DF

ELECTRICAL INFRASTRUCTURE
EQUIPMENT SHOWN IN GRAY.
BASED ON RISER DIAGRAM,

SHEET E30-00

POINT OF INTERCONNECTION
PV SYSTEM ABC

POINT OF COMMON
COUPLING

POINT OF COMMON
COUPLING

#14 CU THWN-2,
3/4" EMT CONDUIT,
TYP

(1) (1) (1) (1) (1) (1) (1)

(2a) (2a) (2a) (2a) (2b) (2b) (2b)

(3a) (3b)

ROOF SECTION A

168.27 kWdc
358 PV MODULES

8 STRINGS OF 20 OPT/ 40 MODULES
1 STRING OF 19 OPT/ 38 MODULES

(A&B)

(C)

INV 1
120 kW

(A&B)

(C)

INV 2
120 kW

(A&B)

(C)

INV 3
120 kW

(A&B)

(C)

INV 4
120 kW

(A&B)

(C)

INV 5
120 kW

(A&B)

(C)

INV 6
120 kW

(A&B)

(C)

INV 7
120 kW

800A
3P

200A
3P

200A
3P

PV4A
277/480V, 1600A BUS, 3P/4W, 65 kAIC

(D1)
200A
3P

200A
3P

BL&P OWNED XFMR FOR BUILDING SERVICE, 277/480V Yg SEC, POCC, BY OTHERS

1(G1)

EMERGENCY STOP PUSHBUTTON 4(H)

MAIN DISTRIBUTION SWITCHBOARD MSBW-B IN MAIN ELECTRICAL ROOM C154A ON FLOOR 1 , 277/480V, 3000A BUSBAR, 3000A MB,
POINT OF INTERCONNECTION FOR PV SYSTEM DF, BY OTHERS

SOLAREDGE SE120KUS INVERTER, 120kW, 145Aac MAX OUTPUT CURRENT, 277/480Vac OUTPUT, INTEGRATED DC DISCONNECT, AFCI,
INTEGRAL DC SURGE PROTECTION

1

7

(F2)

(C)

(R)

PANEL PV4A, 277/480V, 800A BUSBAR WITH 800A MAIN BREAKER, 3P/4W, 65 kAIC, BRANCH BREAKERS AS NOTED, NEMA1, FOR
COMBINING AC OUTPUTS FROM SUB ARRAYS ON SECTIONS D AND F

(P)

(E1)

2DAS FOR PV SYSTEM PRODUCTION AND REC REPORTING

HANWHA Q CELLS 470W MODULE, Q.PEAK DUO XL-G10.2-470 2,417

 TABLE 1: PHOTOVOLTAIC SYSTEM EQUIPMENT LIST

(A)

1

2UTILITY REQUIRED AC DISCONNECT, PV SYSTEM ABC, HEAVY DUTY, 277/480VAC, 800A BLADE UNFUSED, CONTINUOUS DUTY RATED,
LOCKABLE, VISIBLE BREAK, GANG OPERATED, NEMA3R, ACCESSIBLE 24/7/365, RAPID SHUTDOWN INTIATION POINT

WEATHER STATION IN ARRAY FIELD, CUSTOMER OWNED AND SPECIFIED

SOLAREDGE P1101 POWER OPTIMIZER, FOR 2 x 72 CELL MODULES IN PARALLEL 1,210(B)

200A
3P

(D2)
200A
3P

200A
3P

600A
3PPV3F

277/480V, 800A BUS, 3P/4W, 65 kAIC

1(D1)

PANEL PV3F, 277/480V, 800A BUSBAR WITH 800A MAIN BREAKER, 3P/4W, 65 kAIC, BRANCH BREAKERS AS NOTED, NEMA1, FOR
COMBINING AC OUTPUTS FROM SUB ARRAYS ON SECTIONS D, E AND F 1(D2)

(F1)

MAIN SWITCHBOARD MSWB-A

800A
3P

277/480Vac, 3000A BUS, 3P-4W, 65 kAIC

...

M

2800A
3P

3000A
3P

(F2)

MAIN SWITCHBOARD MSWB-B

600A
3P

277/480Vac, 3000A BUS, 3P-4W, 65 kAIC

...

M

3000A
3P

INTERCONNECTION PER NEC705.12(B)(3)(2).
"THE 120% RULE" WITH THE INTERCONNECTION CIRCUIT BREAKER LOCATED OPPOSITE
THE MAIN SUPPLY, AND LABELED TO INDICATE NOT TO RELOCATE THE OCPD. PV WILL BE
MANUALLY DE-ENERGIZED IN THE EVENT THAT MS2B-1 IS FED BY ALTERNATIVE SOURCE

ELEC. ROOM
A404B

MECHANICAL
WELL WEST

ELEC. ROOM A404B
MECH WELL WEST MECH WELL EAST

ELEC. ROOM F375A
MECHANICAL WELL EAST

ELEC. ROOM F375A

MECH WELL EAST
PV SYSTEM DF

MECH WELL EAST

(J) 2

(I1) 4PHOENIX CONTACT UPS, TRIO-UPS-2G/1AC/24DC/5 (2907160), 120Vac INPUT, 24Vdc OUTPUT, DIN RAIL MOUNTING

(I2) 4PHOENIX CONTACT ENERGY STORAGE, UPS-BAT/VRLA/24DC/12AH (2320322), 24Vdc, DIN RAIL MOUNTING

600A
3P

NG

800A
3P

NG

ELEC. ROOM A404B
MAIN ELECTRICAL ROOM C154A

ELEC. ROOM A404B ELEC. ROOM F375A

SITE CONDITIONS   
Location: Belmont, MA
Max Avg Temp:  32 °C
Min Expected Temp: -17 °C

PV ARRAY CONFIGURATION   
Manufacturer: Hanwha Q Cells
Model: Q.PEAK DUO XL-G10.2-470
Module Qty: 2,417
Optimizers per String: 18-20
Total series strings: 63
 
PV MODULE OUTPUT*   
Voc: 53.54 Vdc
Voc Temp Coeff. -0.27 %/ °C
Voc (Temp Adjusted) 59.61 Vdc
Isc: 11.21 Adc
Vmp: 44.27 Vdc
Imp: 10.62 Adc

PV POWER OPTIMIZER OUTPUT (SOLAREDGE P1101)
Maximum Output Voltage:  80 Vdc
Typical Operating Voltage:  30 to 50  Vdc
Shutdown Standby Voltage:  1  Vdc
Maximum Output Current:  18 Adc
Typical Operating Current:  13.3  Adc

*BASED ON MODULE PERFORMANCE AT STANDARD TEST CONDITIONS (STC)

POWER OPTIMIZER SOURCE CIRCUIT OUTPUT
Maximum Output Voltage:  1000  Vdc
Typical Operating Voltage:  850 Vdc
Shutdown Standby Voltage: 16  Vdc
Maximum Current:  18 Adc
Typical Operating Current:  13.3  Adc

PV INVERTER OUTPUT (SE120KUS)
Max Rated Power 120 kWac
Max Ouput Power 120 kWac
Operating Voltage (Line-to-Line): 480 Vac 3-PHASE
Max Current: 145 Aac
Output Frequency: 60 Hz

N.C.N.C.

N.O.

MAIN DISTRIBUTION SWITCHBOARD MSBW-A IN MAIN ELECTRICAL ROOM C154A ON FLOOR 1 , 277/480V, 3000A BUSBAR, 2800A MB,
POINT OF INTERCONNECTION FOR PV SYSTEM ABC, BY OTHERS 1(F1)

1(G2)

NORTH OF BUILDINGNORTH OF BUILDING
WALL OF LOADING DOCK OUTSIDE MAIN ELECTRICAL ROOM

PV SYSTEM DFPV SYSTEM ABC

PV SYSTEM ABC

GROUNDING NOTES
1. PV INVERTER GEC TO BE SIZED PER NEC 250.166. COPPER GROUNDING

ELECTRODE ROD 3/4" x 10' MIN TO BE USED.
2. TRANSFORMER GEC TO BE SIZED PER NEC 250.66. COPPER

GROUNDING ELECTRODE ROD 3/4" x 10' MIN TO BE USED. FROM
TRANSFORMER EARTH GROUND TO COPPER GEC, GROUND SYSTEM
RESISTANCE SHALL BE 25 OHMS OR LESS.

NOTES:
1.  INVERTER TOTAL CLEARING TIME INCLUDES MECHANICAL OPERATION TIME OF

3 CYCLES (0.05s)
2.   UTILITY RESTORATION DECTECTION WILL USE THE FACTORY SETTINGS FOR A

UL 1741 SA CERTIFIED INVERTER.

 TABLE 2: TRIP LEVEL SETTINGS TO STOP INVERTER

0.16 SEC

LINE UNDER FREQUENCY (SLOW)

2.0 SEC

LINE UNDER FREQUENCY (FAST)

ID

2.0 SEC

6

56.5 Hz

58.5 Hz

4

5

TOTAL CLEAR TIME

0.16 SEC62.0 HzLINE OVER FREQUENCY (FAST)

304.7 V

243.7 V

LINE OVER VOLTAGE (FAST)

1

2

300 SEC61.2 HzLINE OVER FREQUENCY (SLOW)

332.4 V

300 SEC

0.16 SEC

8

DESCRIPTION

LINE UNDER VOLTAGE (SLOW)

SET POINT

7

LINE OVER VOLTAGE (SLOW)

138.5 V

 VNOM = 277V L-G

1.1 SECLINE UNDER VOLTAGE (FAST)

3

N G N G

(E2) (E1)

DAS

TO INTERNET
CONNECTION

(P)

15A
3P

DAS

TO INTERNET
CONNECTION

(P)

15A
3P

(Q) 2REVENUE GRADE CT'S, ACCUENERGY ACUCT-200R-600:100mA OR EQUIVALENT

(Q)(Q)

(R)

ROOF SECTION B

159.80 kWdc
340PV MODULES

8 STRINGS OF 19 OPT/ 38 MODULES
1 STRING OF 18 OPT/ 36 MODULES

ROOF SECTIONS B & C

158.86 kWdc
338 PV MODULES

1 STRING OF 20 OPT/ 29 MODULES
5 STRINGS OF 19 OPT/ 38 MODULES
1 STRING OF 19 OPT/ 37 MODULES

2 STRINGS OF 18 OPT/ 36 MODULES

ROOF SECTION C ROOF SECTION D

142.41 kWdc
343 PV MODULES

2 STRINGS OF 20 OPT/ 40 MODULES
1 STRING OF 20 OPT/ 39 MODULES

3 STRINGS OF 19 OPT/ 38 MODULES
2 STRINGS OF 19 OPT/ 37 MODULES
1 STRING OF 18 OPT/ 36 MODULES

ROOF SECTION D

142.41 kWdc
303 PV MODULES

1 STRING OF 18 OPT/ 36 MODULES
4 STRINGS OF 17 OPT/ 34 MODULES
1 STRING OF 17 OPT/ 33 MODULES

3 STRINGS OF 16 OPT/ 32 MODULES

ROOF SECTION F

158.39 kWdc
337 PV MODULES

1 STRING OF 21 OPT/ 42 MODULES
1 STRING OF 21 OPT/ 41 MODULES

2 STRINGS OF 20 OPT/ 40 MODULES
1 STRING OF 20 OPT/ 39 MODULES
1 STRING OF 18 OPT/ 36 MODULES

1 STRING 17 OPT/ 34 MODULES
1 STRING OF 17 OPT/ 33 MODULES
1 STRING OF 16 OPT/ 32 MODULES

UNINTERRUPTIBLE POWER SUPPLY & BATTERIES FOR SEL-751 RELAYS

NOMINAL PRIMARY VOLTAGE L-G: TBD kV

TOTAL CLEAR TIMESEC. PICKUPPRI. PICKUPELEMENT

 TABLE 2: PROPOSED SEL-751 RELAY SETTINGS

SEL-751 NOTES:
1. PT RATIO TBD, GOAL FOR BASE SECONDARY VOLTAGE FOR MV PT's = 120.0V.
2. TEST SWITCH DETAILS ARE NOT SHOWN.
3. SEL-751 RELAY TO BE HARDWIRED TO TRIP UNDER THE ABOVE VOLTAGE & FREQUENCY SETTINGS AND UPON LOSS OF DC SUPPLY POWER.

RELAY WILL TRIP OFFLINE IN 2 SECONDS OR LESS UPON LOSS OF DC SUPPLY POWER AND PREVENT MANUAL CLOSING OF THE SHUNT TRIP
BREAKER.

4. ANY LOSS OF DC POWER TO RELAY OR RELAY FAILURE WILL TRIP AND BLOCK CLOSE OF THE INTERCONNECTION BREAKERS IN 2 SECONDS OR
LESS

5. TIME DELAY SHOWN IS TOTAL CLEAR TIME, WHICH INCLUDES MECHANICAL OPERATION TIME OF 3 CYCLES (0.05 SEC).
6. ALL RELAY SETTINGS ARE TO BE REVIEWED BY UTILITY AND ARE SUBJECT TO CHANGE, PENDING FINAL UTILITY APPROVAL.
7. POWER SUPPLY SCHEMATIC WILL BE SUBMITTED FOR APPROVAL PRIOR TO WITNESS TEST.
8. INTERCONNECTION INTERRUPTING DEVICE SHALL HAVE DC TRIP COILS AND TRIPPING ENERGY SHALL BE DERIVED FROM 24VDC UPS-STYLE

STATION BATTERY TO ALLOW FOR APPROXIMATELY 8 HR RUN TIME.
9. NEUTRAL OVERVOLTAGE (59N) ELEMENT CALCULATED AT 2*Vnom.

CIRCUIT MEASURED

75 CYC (1.25 SEC)NEUTRAL OVERVOLTAGE
ON PRIMARY (59N, 3V0) MV PTs PH-G 240.0 VkV TBD

18k CYC (300 SEC)GRID RESTORATION (79)
114.0 V ≤ V ≤ 126.0 VTBD kV ≤ V ≤ TBD kVMV PTS PH-PH

MV PTS PH-PH 59.5 Hz ≤ f  ≤ 60.5 Hz

TEST SWITCH FOR MV PTs FOR SEL RELAY. OPENING SWITCHES ON PT'S
CUSTOMER-OWNED SEL-751, USED FOR MEASUREMENTS OF MEDIUM VOLTAGE, COMMUNICATE VIA MIRRORED BITS. PICKUP OF
OVERVOLTAGE CONDITION ON EITHER FEEDER RESULTS IN TRIP OF BOTH INTERCONNECTION BREAKERS

95%≤VNOM,LL≤105%
fnom ± 0.5 Hz

RELATION
TO NOMINAL

200% Vnom,L-G
 9

RELAY ENCLOSURE, CONTAINS SEL RELAYS, TEST SWITCH, UPS, AND BATTERY

3

277/480V
Yg

FROM UTILITY

(J)

3

277/480V
Yg

FROM UTILITY

(J)

3

(O)
PT RATIO

TBD

3

(O)
PT RATIO

TBD

TEST SWITCH

(K)

SEL-751 (L)

SEL-751 (L)MIRRORED
BIT COMS,
DB9 CABLE

UPS &
BATT

POWER FROM 120V PANELBOARD.
15A/1P OR 20A/1P BREAKER TO BE USED

(M)POWER
AS REQ'D

UPS POWER SUPPLY
FOR SHUNT TRIP

POWER
AS REQ'D

UPS POWER SUPPLY
FOR SHUNT TRIP

(I1 & I2) (H)

NOTE: LOCATE NEXT TO
FIRE CONTROL PANEL

FIRE CONTROL ROOM A121A

FIRE CONTROL ROOM A121A
MECHANICAL WELL C VESTIBULE MAIN ELECTRICAL

ROOM C154A

MAIN ELECTRICAL ROOM C154AWALL OF LOADING DOCK OUTSIDE MAIN ELECTRICAL ROOM
ELEC. ROOM F375A

800A SHUNT TRIP BREAKER FOR CONTROL BY RELAY AND E-STOP BUTTONS, RELAY CONTROLLER TO TRIP BREAKER PER SETTINGS
IN TABLE 2, ENGAGING E-STOP BUTTON TO TRIP BREAKER, REQUIRES MANUAL CLOSING UPON TRIP

(G1) (G2)

(I1 & I2) (H)

EMERGENCY
STOP SWITCH

EMERGENCY STOP SWITCH
POINT OF RAPID SHUTDOWN INITIATION

(N)

INSTRUMENT TRANSFORMER CABINET FOR RELAY PRIMARY PTs, QTY 3 15kV RATED PTs, RATIO TBD, WYE:WYE TOPOLOGY, NEMA 3R

(K) 1

2(L)

(M) 1
(N) 1
(O) 2

SHUNT
TRIP

SHUNT
TRIP

600A SHUNT TRIP BREAKER FOR CONTROL BY RELAY AND E-STOP BUTTONS, RELAY CONTROLLER TO TRIP BREAKER PER SETTINGS
IN TABLE 2, ENGAGING E-STOP BUTTON TO TRIP BREAKER, REQUIRES MANUAL CLOSING UPON TRIP

MAIN ELECTRICAL ROOM C154A

24VdcUPS

CONNECT SHUNT TRIP CONTROL CIRCUIT TO THE
SHUNT TRIP ON PV INTERCONNECTION BREAKER

MSWB-A

120
Vac

N

SHUNT
TRIP

E-STOP

800A
3P

V1

FI
R

E
 C

O
N

TR
O

L 
R

O
O

M
 A

12
1A

MSWB-B

SHUNT
TRIP

600A
3P

PV SYSTEM
ABC

PV SYSTEM
DF

24VdcUPS

POWER AS REQUIRED
UPS

120
Vac

N

E-STOP

V1

W
AL

L 
AD

JA
C

EN
T 

TO
 M

AI
N

 D
O

O
R

 T
O
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O
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GENERAL CONDUIT & WIRING NOTES
(1) CONDUIT TYPES (UNLESS OTHERWISE NOTED):
 - RMC OR IMC FOR EXTERIOR USE.
 - EMT FOR INTERIOR USE ONLY.  INSIDE WALLS & WHERE EXPOSED ON INTERIOR

WALLS.
 - SCH 40 PVC IN UNDERGROUND TRENCHES, SCH 80 SWEEPS
(2) WIRE COLOR SPECIFICATION:
 - DC POSITIVE UNGROUNDED WIRING: RED
 - DC NEGATIVE UNGROUNDED WIRING: BLACK
 - DC GROUND: GREEN OR BARE
 - 277/480V AC PHASE WIRES: BROWN/ORANGE/YELLOW
 - 277/480V AC NEUTRAL: GRAY
 - 120/208V AC PHASE WIRES: BLACK/RED/BLUE
 - 120/208V AC NEUTRAL: WHITE
 - AC GROUND:   GREEN
(3) WIRE TYPE NOTES:
 - ALL WIRING IS COPPER, UNLESS OTHERWISE NOTED
 - ALL WIRING TO BE STRANDED, UNLESS OTHERWISE NOTED
 - ALL WIRING TO BE RATED FOR 90C IN WET LOCATIONS, UNLESS OTHERWISE NOTED
 - DUAL RATED (THHN/THWN-2) CONDUCTORS ARE FAVORABLE
 - EXPOSED HOMERUN WIRES TO INVERTERS ARE BLACK #10 Cu PV WIRE, RATED FOR

1000 VOLTS. ROUTE AS REQ'D.  IDENTIFY BOTH POLARITIES WITH SOURCE CIRCUIT ID.
 - TAPE AND IDENTIFY BOTH POLARITIES OF HOME RUN WIRING AT ALL TERMINATIONS.

(4) AMPACITY AND AMPERAGE
 - ALL DC CURRENTS ARE SHORT CIRCUIT CURRENT VALUES
 - ALL AC CURRENTS ARE NOMINAL PER-PHASE VALUES
 - WIRE AMPACITY IS BASED ON NUMBER OF WIRES PER CONDUIT AND HEIGHT ABOVE

ROOF.
 - IF CONDUITS ARE INSTALLED DIFFERENTLY THAN SHOWN, THE WIRE SIZES MAY BE

AFFECTED
 - VOLTAGE DROP CALCULATIONS ARE BASED ON THE LONGEST WIRE RUN

- VOLTAGE DROP BASED ON ESTIMATED DISTANCE, VERIFY IN FIELD AND ADJUST
ACCORDINGLY

(5) GROUNDING
 - ALL METALLIC CONDUIT TO BE GROUNDED AS REQUIRED BY NEC
 - ALL GROUND WIRE IN ≥20 FT OF CONDUIT SHALL BE INSULATED.

EXAMPLE EMERGENCY STOP BUTTON SHUNT TRIP WIRING

WALL ADJACENT TO MAIN DOOR TO ROOF

156.98 kWdc
334 PV MODULES

4 STRINGS OF 19 OPT/ 38 MODULES
2 STRINGS OF 19 OPT/ 37 MODULES
3 STRINGS OF 18 OPT/ 36 MODULES

(E2) 2UTILITY REQUIRED AC DISCONNECT, PV SYSTEM DF, HEAVY DUTY, 277/480VAC, 600A BLADE UNFUSED, CONTINUOUS DUTY RATED,
LOCKABLE, VISIBLE BREAK, GANG OPERATED, NEMA3R, ACCESSIBLE 24/7/365, RAPID SHUTDOWN INTIATION POINT

EMERGENCY STOP SWITCH
POINT OF RAPID SHUTDOWN INITIATION

(I1 & I2)
POWER
AS REQ'D

UPS POWER SUPPLY
FOR SHUNT TRIP

EMERGENCY STOP SWITCH
POINT OF RAPID SHUTDOWN INITIATION

(I1 & I2)
POWER
AS REQ'D

UPS POWER SUPPLY
FOR SHUNT TRIP

MECHANICAL WELL B VESTIBULE B438B
MECHANICAL WELL C VESTIBULE

MECHANICAL WELL B VESTIBULE B438B

POWER AS REQUIRED
UPS

120
Vac

N

E-STOP

UPS 24Vdc

V1

M
EC

H
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AL

 W
EL
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C
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ES
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POWER AS REQUIRED
UPS

120
Vac

N

E-STOP

UPS 24Vdc
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MAIN ELECTRICAL ROOM C154AMAIN ELECTRICAL ROOM C154A

METER #: AK56111C

METER #: AK56110C

2" IMC (OUTSIDE) / EMT (INSIDE)3+N+G(2a) 172.8 Aac320 FT.INVERTER OUTPUT200A145.0 Aac 1.338%3/0 Al THWN-2

WIRE SIZE (AWG)

 TABLE 2: CONDUIT AND WIRING SCHEDULE

# OF WIRESEST. 1-WAY
LENGTH

#6 Al THWN-2

OCPD NEUTRAL SIZEAMPERAGE1  GROUND SIZEID FINAL WIRE
AMPACITY3FUNCTION VOLTAGE

DROP4 MINIMUM CONDUIT SIZE

(4a) 3 SETS 3+N+G 400 kcmil Al THWN-2580.0 Aac 0.816% 3 SETS 4" EMT2/0 Al THWN-2400 kcmil Al THWN-2800A PANELBOARD PV4A 265 FT. 915.0 Aac

26.9 Adc(1) 20A N/A100-200 FT. ~1.500% #6 Cu PV WIRE 2000V5#10 Cu PV WIRE 2000V2 / STRING+G OPEN AIR / SCH 40 & 80 PVC / RMCMODULE SOURCE CIRCUIT11.21 Adc

(4b) 3 SETS 3+N+G 1.409%435.0 Aac 400 kcmil Al THWN-2600A PANELBOARD PV3F 610 FT. 915.0 Aac 3 SETS 4" EMT2/0 Al THWN-2

3+N+G(2b) 145.0 Aac 0.720%199.7 Aac215 FT.INVERTER OUTPUT200A 4/0 Al THWN-2 #4 Al THWN-2

400 kcmil Al THWN-2

#6 Al THWN-2

#4 Al THWN-2 2" IMC (OUTSIDE) / EMT (INSIDE)

1 840.0 kWac (1,135.99 kWdc) PV SINGLE LINE



solar
design
associates in

c

HARVARD, MA 01451-0242 tel: 978-456-6855
fax: 978-772-9715www.solardesign.com

CHA - BELMONT
MIDDLE & HIGH

SCHOOL

RE
VI

SI
ON

 N
OT

ES

MARK DATE DESCRIPTION

PR
OF

ES
SI

ON
AL

 S
TA

MP

THIS DRAWING IS FOR INFORMATION PURPOSES ONLY. CERTIFICATION OR
VALIDATION IS TO BE DONE BY A PROFESSIONAL WITH EXPERTISE IN THE
REQUIRED FIELD AND A LICENSE IN THE STATE THAT THE INSTALLATION

WILL RESIDE. CERTFICIATION OR VALIDATION TO BE INCLUDED AS PART OF
THE SUBMITTALS FOR PERMITTING OF THE OVERALL PROJECT.

90% CD SET

Thursday, June 23, 2022

CO
NT

RA
CT

OR

NAME
STREET
CITY/ST/ZIP
NOTES

NAME
STREET
CITY/ST/ZIP
NOTES

SI
TE

SU
BM

IS
SI

ON

DAS SINGLE LINE

PV603

2022-0327 Belmont High School.pln
AS NOTED
NL, CW
SMC, TP SHEET SIZE:

DRAWING NO.

DRAWING TITLE

FILE NAME

CHECKED BY
DRAWN BY DATE DRAFTED:

DR
AW

IN
G

SCALE
6/23/2022
ARCH D

BELMONT, MA 02478
221 CONCORD AVENUE

NOT FOR CONSTRUCTION

CHA - BELMONT MIDDLE & HIGH SCHOOL

- 04/26/2022 SCHEMATIC DESIGN

B

E

A

B F

E

CC D

UNUSED

- 05/31/2022 90% CD SET

M
A

IN
O

U
TP

U
T

CBA

S
P

D
IN

V
2

CURRENT
DIRECTION

IN
V

4

IN
V

1
IN

V
3

M
A

IN
O

U
TP

U
T

CBA

S
P

D
IN

V
2

CURRENT
DIRECTION

IN
V

4

IN
V

1
IN

V
3

(D5)

(D4)

(D1)(D2)

SHARED 1"
CONDUIT

DC POWER

BLUE PAIR FOR
IRRADIANCE DATA

ORANGE PAIR
FOR POWER

BROWN-SOLID FOR
MOD TEMP DATA

(D3)

BROWN-STRIPED FOR
AMBIENT TEMP DATA

GREEN PAIR
FOR GROUND

(D5)

DC POWER

SHARED 1"
CONDUIT

(D2) (D1)

(D3)

INV 1
120.0 kW

TO BUILDING
INTERNET

MAIN DATA  ACQUISITION
SYSTEM ENCLOSURE

ROOFTOP

SOLAREDGE
COMMUNICATION &
CONTROL GATEWAY

POWER
METER

POWER
SUPPLY

CTVT
AC IN

12V
DC OUT

(E)

(H)(G)

(F)

PLANE OF ARRAY IRRADIANCE SENSOR (A)

BACK-OF-MODULE TEMPERATURE SENSOR
ADHERE BENEATH CENTER OF CELL

(B)

(D)

RE-WORK
SOLAREDGE

GATEWAY'S POWER
CORD TO CONNECT
TO DIN RAIL POWER

SUPPLY

(C)AMBIENT TEMPERATURE SENSOR
ADHERE BENEATH CENTER OF CELL
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RS485-2

EGC

(J)

NOTE:
CONTRACTOR TO BE RESPONSIBLE FOR PROGRAMING AND
ENSURING PROPER FUNCTIONALITY OF INVERTER AND DAS
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RS485-1

INV 4
120.0 kW

... INV 5
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PANEL PV4A

15
A 

D
AS

B
R

E
A

K
E

R

E
LE

C
T.

 R
O

O
M

 A
40

4B

E
LE

C
T.

 R
O

O
M

 F
37

5A

ELECT. ROOM F375AELECT. ROOM A404B
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3/4" IMC/SOLADECK/OPEN AIRCAT5E DIRECT BURIAL UV RESISTANT SHIELDED  WEATHER STATION POWER & DATA150 FT 1(D4)

SOLAREDGE MODULE TEMPERATURE SENSOR, SE1000-SEN-TMOD-S2

CURRENT TRANSFORMERS, 1 PER PHASE, ACCUENERGY AcuCT-200R-600:333mV, REVENUE GRADE

2

(E)

(A)

15"x15" x 6" NEMA1 ENCLOSURE TO FIT ITEMS F THRU J.  HUBBELL-WIEGMANN SC151506NK OR EQUIVALENT

 TABLE 2: DAS EQUIPMENT LIST

2SOLAREDGE IRRADIANCE SENSOR, SE1000-SEN-IRR-S1

(F)

(B)

(H) 2

(D)

(G)

(C)

2

1

DIN-RAIL MOUNTED 480V TO 24V DC POWER SUPPLY, MEANWELL WDR-60-12 OR EQUIVALENT

SOLAREDGE COMMUNICATIONS & CONTROL GATEWAY, SE1000-CCG-G-S1

1
2

3

REVENUE GRADE POWER METER, 3-PHASE, CONTINENTAL CONTROL SYSTEMS WND-WR-MB

1-GANG NON-METAL NEMA4X ENCLOSURE, FOR SPLICING FACTORY WIRING OF WEATHER SENSORS

CAT5E SHIELDED

4+G

ID

(D1)

 INVERTER DATA CONNECTION - RS485

EST.
LENGTH

(D2) #14 AWG THWN-2 + #14G

 DATA ACQUISITION SYSTEM CT WIRES

OPEN AIR / 1"x1" WIRE DUCT10 FT 1

CABLE
QTY

(D3)

FACTORY WIRING, TWIST EACH CT WIRE PAIR

 DATA ACQUISITION SYSTEM VT & POWER

MAX
330 FT

 FUNCTION CABLE TYPE

 TABLE 1: CONDUIT AND WIRING DETAILS (DATA ACQUISITION SYSTEM)

CONDUIT SIZE (MIN)

 INTERNET CONNECTIONCAT5E SHIELDED

65 FT
1" IMC

5 FT

13/4" IMC(D5)

1SOLAREDGE AMBIENT TEMPERATURE SENSOR, SE1000-SEN-TAMB-S2

(I1)

(J) DIN RAIL MOUNTED FUSIBLE DISCONNECT, 3 POLE, 15A CLASS CC FUSE, GLADIATOR CFS-3PCC30 OR EQUIVALENT 2
CURRENT TRANSFORMERS, 1 PER PHASE, ACCUENERGY AcuCT-200R-400:333mV, REVENUE GRADE 3(I2)

1 DAS SINGLE LINE
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