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SCALE:
DESIGN

RACK SECTION - DRIVEN POST

A1

1" = 1'-0"
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GRAVEL PAD NOTE:
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VIBRATING COMPACTOR PLATE, OR A WHACKER PLATE
COMPACTOR.
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SCALE:
PV MODULE TO

PURLIN CONNECTION DETAIL

E7

NONE

5/16" x 3/4" HH S.S. BOLT
[2SSB31X075HHAS]

5/16" S.S. WASHER
[2W31SS]

PV MODULE FRAME

5/16" S.S FLANGE NUT
[2NUT31SS-FL]

Z - PURLIN PER
BAY SCHEDULE

MODULE MOUNTING SLOT
(REFER TO DETAIL
FOR RAISED/FLAT PURLIN
LOCATION

5/16" S.S. WASHER
[2W31SS-FENDER]

RACK SLO
PE

DOWN

NOTE: TORQUE CONNECTION TO 8 ft-lbf

A1/S-301

SCALE:
LONGITUDINAL PURLIN

CONNECTION DETAIL

A9

6" = 1'-0"

SCALE:
TRANSVERSE PURLIN

CONNECTION DETAIL

E9

6" = 1'-0"

SCALE:
KNEE BRACE TO POST

CONNECTION DETAIL - DRIVEN POST

A5

6" = 1'-0"
SCALE:

X-BRACE TO POST

CONNECTION DETAIL - BALLASTED

A7

6" = 1'-0"
SCALE:

LOWER KNEE BRACE TO TOP

CHORD CONNECTION DETAIL

A2

6" = 1'-0"

SCALE:
UPPER KNEE BRACE TO TOP

CHORD CONNECTION DETAIL

D2

6" = 1'-0"

TOP CHORD PER
BAY SCHEDULE

3/4" x 5" SAE J429 HH
GRADE 8 MAGNI 565
COATED BOLT & NUT
[2GB75X500HH]

KNEE BRACE PER
BAY SCHEDULE

TOP CHORD PER
BAY SCHEDULE

3/4" X 5" SAE J429 HH GRADE
8 MAGNI 565 COATED BOLT &
NUT [2GB75X500HH]

KNEE BRACE PER
BAY SCHEDULE

X-BRACING PER X-BRACING SCHEDULE
LOOPED AROUND BOLT BETWEEN POST
AND WASHER AS SHOWN

GRIPPLE #4
WIRE CLAMP

POST PER POST
SCHEDULE

NOTE: X-BRACING IS LOCATED ON THE DOWN SLOPE SIDE OF THE POSTS
RA

CK
 S

LO
PE

DO
W

N

T
R

IM

 R
E

T
U

R
N

T
O

 ≈
6
"

3/8" x 1 1/4" HH GALV. BOLT &
NUT [2GB37X125HH] WITH 3/8"
GALV. WASHER [2W37PLTD]

KNEE BRACE PER
BAY SCHEDULE

KNEE BRACE PER
BAY SCHEDULE

3/4" x 3 1/2" HH GALVANIZED
BOLT & NUT [2GB50X350HH]
W/ 3/4" GALV. WASHER
[2W75PLTD]

3/4" x 3 1/2" HH GALVANIZED
BOLT & NUT [2GB75X350HH]
W/ 3/4" GALV. WASHER
[2W75PLTD]

POST PER POST
SCHEDULE

1

4

"±

USE 1/4" THICK SPACING
PLATE AS DIRECTED IN
INSTALLATION MANUAL

TOP CHORD PER
BAY SCHEDULE

PURLIN MOUNTING
BRACKET [S7045-38]
BEHIND

PURLIN PER
BAY SCHEDULE

(4) 3/8" x 3/4" HH GALVANIZED
BOLT & NUT (TYP.)
[2GB37X075HH]

E7
S-501

TYP.

PV MODULE (TYP.)

(4) 3/8" x 3/4" HH GALVANIZED
BOLT & NUT (TYP.)
[2GB37X075HH]

TOP CHORD PER
BAY SCHEDULE

(4) 3/8" x 3/4" HH GALVANIZED
BOLT & NUT (TYP.)
[2GB37X075HH]

PURLIN MOUNTING BRACKET
[S7045-38]

Z-PURLIN PER BAY SCHEDULE

(4) 3/8" x 3/4" HH GALVANIZED BOLT &
NUT (TYP.) [2GB37X075HH] ORIENT
AS SHOWN TO ALLOW MODULE
HARDWARE INSTALLATION

PV MODULE

Classified under UL Standard #### for Bonding and Grounding OnlyNADATEMODELLISTEDRBI SOLAREXAMPLE

E7
S-501

A9
S-501

(2) ETL CLASSIFIED LABELED PURLINBRACKETS PER ROW. INSTALLED ATEYE LEVEL AT BOTH ENDS OF EVERYCONTINUOUS SECTION

BOLT ORIENTATION SHOWN TO
ALLOW PURLIN TO BE USED FOR
WIRE MANAGEMENT

SCALE:
KNEE BRACE TO POST

CONNECTION DETAIL - BALLASTED

G3

6" = 1'-0"

KNEE BRACE PER
BAY SCHEDULE

3/4" x 3 1/2" HH GALVANIZED
BOLT & NUT [2GB50X350HH]
W/ 3/4" GALV. WASHER
[2W75PLTD]

POST PER POST
SCHEDULE

SCALE:
TOP CHORD TO POST

CONNECTION DETAIL

D5

3" = 1'-0"

(2) #12 x 1 1/4" HEX HD
TEK SCREW
[2GT12X125HH45]
INSTALL ONLY AFTER
POST TOP ASSEMBLY
IS SQUARE

(2) 10 GA. GALV. POST
MOUNTING BRACKET
[S7020-38]

(6) 3/8" x 1 1/4" HH GALV.
BOLT & NUT [2GB37X125HH]
(12) 3/8" GALV. WASHERS
(TYP.) [2W37PLTD]

POST PER POST
SCHEDULE

3/8" x 5" HH GALV.
THRU BOLT & NUT
(TYP.) [2GB37X500HH]
W/ SPACER SLEEVE
ON BOTTOM BOLT

TOP CHORD PER
BAY SCHEDULE

10 GA. GALV. TOP
CHORD MOUNTING
BRACKET [S7221-38]

SCALE:
TOP CHORD TO POST

CONNECTION DETAIL - BALLASTED

G1

3" = 1'-0"

(2) #12 x 1 1/4" HEX HD
TEK SCREW
[2GT12X125HH45]
INSTALL ONLY AFTER
POST TOP ASSEMBLY
IS SQUARE

(2) 10 GA. GALV. POST
MOUNTING BRACKET
[S7020-38]

(6) 3/8" x 1 1/4" HH GALV.
BOLT & NUT [2GB37X125HH]
(12) 3/8" GALV. WASHERS
(TYP.) [2W37PLTD]

POST PER POST
SCHEDULE

3/8" x 5" HH GALV.
THRU BOLT & NUT
(TYP.) [2GB37X500HH]
W/ SPACER SLEEVE
ON BOTTOM BOLT

TOP CHORD PER
BAY SCHEDULE

10 GA. GALV. TOP
CHORD MOUNTING
BRACKET [S7221-38]

SCALE:
X-BRACING

ELEVATION

C7

1/2" = 1'-0"

NOTE: X-BRACING IS LOCATED ON THE
DOWN SLOPE SIDE OF THE POSTS.

A7
S-501

CABLE X-BRACING PER
X-BRACING SCHEDULE.
TENSION UNTIL WIRE IS
TAUT WITH NO SLACK

LINE OF GRADE OR
TOP OF BASE PLATE

RACK STRUCTURE

POST PER POST
SCHEDULE, TYP.

PLACE CABLE LOOP AROUND
LOWER BOLT BETWEEN
WASHER AND POST
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SCALE:
BALLAST BLOCK PLAN

A9

1" = 1'-0"
SCALE:

BALLAST BLOCK SECTION

A5

1" = 1'-0"

SCALE:
BALLAST BLOCK SECTION

E9

1" = 1'-0"

LENGTH

PER BALLAST SCHEDULE

H
E

I
G

H
T

P
E

R

B
A

L
L

A
S

T

S
C

H
E

D
U

L
E

LIFTING ANCHORS AS
REQUIRED BY OTHERS

EACH BALLAST BLOCK TO
RECEIVE ONE SHORT
AND ONE LONG POST PER
BALLAST SCHEDULE ON
COMPONENT SHEET(S)

GRADE

L
E

N
G

T
H

P
E

R
 
B

A
L

L
A

S
T

 
S

C
H

E
D

U
L

E

E
Q

.

WIDTH

PER BALLAST SCHEDULE

LIFTING ANCHORS AS
REQUIRED BY OTHERS

E
Q

.

EQ. EQ.

A5
S-502

E9
S-502

P
O

S
T

 
S

P
A

C
I
N

G

P
E

R
 
B

A
L

L
A

S
T

 
S

C
H

E
D

U
L

E

PRECAST CONCRETE
BALLAST BLOCK - 4,000 PSI
CONCRETE WITH 5.0 LB. PER
YD³ BASF MASTERFIBER MAC
2200 CB FIBER OR APPROVED
EQUAL. ADDED/MIXED PER
MANUFACTURER'S WRITTEN
RECOMMENDATIONS

G9
S-502

TYP.

H
E

I
G

H
T

P
E

R

B
A

L
L

A
S

T

S
C

H
E

D
U

L
E

WIDTH

PER BALLAST SCHEDULE

GRADE

POST PER BALLAST
SCHEDULE ON
SHEET S-101

BALLAST CONSTRUCTION SCHEDULE
TYPE QUANTITY LENGTH WIDTH HEIGHT POST

SPACING
WEIGHT
(≈ LBS.)

SEE DETAIL C6 FOR ANCHOR REINFORCING

SCALE:
BALLAST BLOCK

BASE PLATE DETAIL

G9

3" = 1'-0"

SCALE:
BALLAST BLOCK

ANCHOR ROD DETAIL

C6

3" = 1'-0"

BALLAST BLOCK

FORMED "L" BRACKET

BOLT & NUT

1/2" GALV. NUT
AND WASHER

Ø1/2" x 10" GALV.
THREADED
ANCHOR BOLT

POST PER BALLAST
SCHEDULE ON
COMPONENT
LAYOUT SHEET(S)

6
"

A
N

C
H

O
R

 
R

O
D

E
M

B
E

D
M

E
N

T

C6
S-502

1

1

2

"

POST PER POST SCHEDULE
ON COMPONENT SHEET(S)

10 GA. 4 1/8" H. x 4 1/4" W. x 3" L.
FORMED "L" BRACKET
(2) REQUIRED

ANCHOR RODS PER
ANCHOR ROD DETAIL

1

1

2

"

BALLAST BLOCK
CENTER LINE

Ø3/4" x 1 1/4" GALV.
BOLT & NUT
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SYMBOL LEGEND 

LOAD - BREAK SWITCH FUSE, 
SIZE AS INDICATED 

...._._._, I::,. TRANSFORMER, SIZE AS INDICATED 
fYYY'I t( (DEL TA:GRD WYE TYPICAL) 

--.J'- FUSE 

---0�0-- CIRCUIT BREAKER 

t- CURRENT TRANSFORMER

-311t- POTENTIAL TRANSFORMER 

_L GROUND 

o------' �II LIGHTNING ARRESTER 

/'0 GROUP AIR (GOAB) SWITCH 

� REVENUE METER (BY UTILITY) 

200A� 200A LOAD BREAK ELBOWS 

l�I PV INVERTER 

OVERHEAD/ PRIMARY 

- - - - - UNDERGROUND/ PRIMARY

----- ON GRADE/ PRIMARY

----- EQUIPMENT

PROJECT LOCATION 
42°15'29.75"N 
71 °28'32.99"W 

PV SYSTEM SUMMARY 
15,570 PANELS 

375W 
375W @ STC EACH

 5,838.75 KWDC TOTAL 
18 MODULES PER STRING  

865 STRINGS 
4,450kW AC TOTAL 

(2) 1,335kW + (1) 1780 kW
POWER ELECTRONICS 
INVERTERS & (3) PAD 

MOUNTED TRANSFORMERS 

jDEVlcEII DESCRIPTION 
27T TIME UNDER VOLTAGE RELAY 
271 INSTANTANEOUS UNDER VOLTAGE 

RELAY 
32F FORWARD OVER POWER RELAY 
32R REVERSE POWER RELAY 
46 NEGATIVE PHASE SEQUENCE 

OVERCURRENT RELAY 
47 REVERSE PHASE VOLTAGE RELAY 

50/51 INSTANTANEOUS/TIME 
OVERCURRENT RELAY 

51N GROUND OVERCURRENT RELAY 
591 INSTANTANEOUS OVERVOL TAGE 

RELAY 
59T TIME OVERVOL TAGE RELAY 
60 VOLTAGE BALANCE RELAY 

81/0 OVER FREQUENCY RELAY 
81/U UNDER FREQUENCY RELAY 

I 

EXISTING TAP POLE WITH 30 
OVERHEAD 13.8kV FEEDER TO PV SITE 

>------- NEW 13.8kV OVERHEAD 30 WIRE BY 
EVERSOURCE TO NEW POLES 

O-o--- NEW POLE #1 (BY EVERSOURCE) 

---- EVERSOURCE PROVIDED 
15KV LOAD-BREAK SWITCH 

-- NEW EVERSOURCE RECLOSER AS REQ'D 
AND INSTALLED BY EVERSOURCE 

NEW POLE #2 (BY EVERSOURCE) 
NEW 30 OVERHEAD PRIMARY 

METERING CLUSTER, BY EVERSOURCE 
(WITH PHONE LINE) --<ii-_. 

(3) O-o------ NEW POLE #3 (BY EVERSOURCE)

CUSTOMER TO PROVIDE 
PHONE LINE TO POLE WITH 

METER FOR UTILITY ACCESS 

FLA 187A 
CUSTOMER TO PROVIDE NEW POLE -----­

WITH GROUP-OPERATED AIR-BREAK 
(GOAB) SWITCH, 15kV, 600A 

(UTILITY LOCKABLE DISCONNECT POINT) NEW POLE #4 (45'/CL2) 
(BY CONTRACTOR) 

t P.C.C. (EVERSOURC
_
E

_
) 

-
I CUSTOMER 

MULTI-FUNCTION (MF) RELAY TO HAVE 
THE FOLLOWING PROTECTION: 

PHASE OVERCURRENT (51C) 
NEUTRAL OVERCURRENT (51 N) 
OVER/UNDER VOLTAGE (27/59) 

OVER/UNDER FREQUENCY (810/U) 
ZERO-SEQUENCE -OVERVOL TAGE (59N) 

RECLOSER TO BE PROVIDED WITH SEL 
651R RELAY OR EQUAL. RELAY TO HAVE 

DC BATTERY OR UPS BACK-UP 

VACUUM RECLOSER, 
15kV, 600A. 12.5kA 

}----- 3-1/C #4/0 AL, 15kV, CLASS INSULATED 
OVERHEAD 30 CONDUCTORS, WITH 1-1/C #4/0 
AL, 15kV INSULATED OVERHEAD NEUTRAL 
AND 1-1 /C #2 AL, 15kV, INS ULA TED OVERHEAD 
GROUND 

NEW POLE #5 (45'/CL2) 

r-----6;; 
(BY CUSTOMER/CONTRACTOR) 
WITH RECLOSER 

I 

I 

I 

2500:1 
PT VOLTAGE SENSING 

I It-----+-'----+---- RS-485 CONNECTION TO DAS 

I 
I 200:1 

9 I CURRENT 

I i SENSORS 
1 ---j5(3) 

I 
L:=..,...:=...J 1 . I 

L ____ �1_11<1 __ J
FLA= 187A 

;----- 3-1/C #4/0AL, 15kV, CLASS INSULATED 
OVERHEAD 30 CONDUCTORS, WITH 1-1/C #4/0 
AL, 15kV INSULATED OVERHEAD NEUTRAL 
AND 1-1/C #2 AL, 15kV, INSULATED OVERHEAD 
GROUND 

NEW 30 OVERHEAD PRIMARY 
METERING CLUSTER, BY CUSTOMER, 

METERING ACCURACY PER ANSI C12.20 -llr------9...
PT 

66.4:1 
(3) 

I 
I 

SEL-735 
REC METER M

9S

I 
I 
I 

I 

I 
I 

NEW POLE #6 (45'/CL2) 

cp>----- 3-1/C #4/0AWG AL (MV-105), 15KV EPR INSULATED SHIELDED
1-#2 AL 600V THWN-2 NEUTRAL & 1-#2 AL 600V THWN-2 EQUIPMENT 

I GROUNDING CONDUCTOR 
I IN 4" PVC SCH40 CONDUIT. LARGER CONDUIT IS PERMITIED. 
I 
I 

I 

TO PV ARRAY, 
CONTINUED ON DWG E-101 

TO TRANSFORMERS 

THIS OO(;IJMFNT RF! ONGS TO THF !'.ONT! GRO!IP INC'. IT SHOIJl.n NOT RF OI JPI IC'.ATFO OR TRANSMITTFO IN PART WITHOI IT THF FXPUC'.IT WRITTFN CONSFNT OF <;ONT! <cl THF !'.ONT! GROUP INC ?017 

PROPOSED SEL-651 R 
RELAY SETTINGS 

!DEVICE! PICKUP II TIME DELAY
27-1 50o/o 6.5 CYC
27-2 88% 117 CYC
59-1 11 Oo/o 57CYC
59-2 120% 6.5 CYC

81U-1 57HZ 6.5 CYC 
81U-2 58.5HZ 100 CYC 
810-1 60.5HZ 6.5 CYC
51C 245A 2.0 TD U4 
51N 50A 2.0 TD U3 
59N 140V 80 CYC 

(SETIINGS INCLUDE 3 
CYCLE ESTIMATED 
CONTACTOR OPENING 
TIME) 

INVERTER SETTINGS 
DEVICE I 

27-1
27-2
59-1
59-2

81U-1 
81U-2 
810-1

- . 

PICKUP 
V<50% 
V<88% 

V>110°/o
V>=120°/o 
F<57HZ 

F<59.3HZ 
F>60.5HZ

TIME DELAY 
0.16 SEC 
2.0 SEC 
1.0 SEC 
0.16 SEC 
0.16 SEC 
0.16 SEC 
0.16 SEC 

SETTINGS TAKEN FROM IEEE1547. 
81U-2 IS TO BE ADJUSTABLE AT THE 
REQUIREMENT OF EVERSOURCE TO 
F<{59.8-57.90} WITH A CLEARING TIME OF 
0.16 - 300 SEC 

II 

I 
2045 LINCOLN HWY 

EDISON, NJ 08817 
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