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TOBIN ROAD SOLAR
4008.96 KWDC / 3000.00 KWAC PV PLANT

55 TOBIN ROAD, HENRIETTA, NY 14467

SITE MAP

DRAWING INDEX

GENERAL
G000 TITLE SHEET
G100 OVERALL SITE-PLAN

ELECTRICAL
E000 ELECTRICAL NOTES
E100 THREE LINE DIAGRAM
E101 THREE LINE DIAGRAM

SYSTEM SUMMARY:

TOTAL DC SYSTEM SIZE 4008.96 KWDC
TOTAL AC SYSTEM SIZE 3000.00 KWAC
MOUNTING SINGLE AXIS TRACKER
SYSTEM TILT +/- 52°
SYSTEM AZIMUTH 90° / 270°

PV MODULE HANWHA Q-CELL, Q.PEAK DUO
XL-G11.3/BFG

PV MODULE POWER 580 W
PV MODULE QUANTITY 6912

INVERTER SUNGROW
INVERTER POWER 125 KW
INVERTER QUANTITY 24

DESIGN CRITERIA

CODE REFERENCE NEC 2017
BUILDING AUTHORITY HENRIETTA
ELECTRICAL UTILITY COMPANY RG&E
WIND LOAD (ASCE 7-16) 105 MPH
GROUND SNOW LOAD (ASCE 7-16) 40 PSF
EXPOSURE CATEGORY B
HIGH TEMP (ASHRAE 2% HIGH) 31°C
LOW TEMP (ASHRAE EXTREME LOW) -20°C

SCALE: 1" = 500'

VICINITY MAP

SCALE: NTS

EPC

SUSTAINABLE ENERGY DEVELOPMENTS
DBA GREENSPARK SOLAR
318 TIMOTHY LN, ONTARIO, NY 14519

PROJECT OWNER

HEINTZ
55 TOBIN ROAD, HENRIETTA, NY

14467
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Customer Pole C-3:
Riser Pole w/ Fused Disconnect

Customer Pole C-2:
Customer owned Recloser
Pole

Customer Pole C-1:
Generator Disconnect
(POI)

Utility Pole 2:
RG&E Owned
Primary Meter Pole

Utility Pole 1:
RG&E Owned Recloser
Pole

20' Wide Access Road Per Utility

Proposed POI @
Existing RG&E Pole -
Circuit 0106RO5166
(12.47kV)

50' Pole Spacing (Typ.)

Staging Area
Apprx. 1/2 Acre

Proposed Equipment Pad:
Transformer location, Inverter
Rack w/ (24) Inverters & (2) AC
Switchboards

16' Min Setback
from Fence to

Array

Fence Line

16' Min Setback from Fence to Array

Property Line

50' Setback from
property line

18' Row to Row Spacing

Fence Line

Property
Line

Existing
Riverine

20' Wide Access Road

50' Setback from property line

100' Setback from
NYSDEC Wetland

NYSDEC
Wetland

N
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D. WIRING AND WIRING METHODS:

D.1 ALL WIRING METHODS AND INSTALLATION PRACTICES MUST CONFORM TO 
THE RELEVANT NEC, LOCAL AND STATE CODES.

D.2 MODULE LEAD CONNECTORS MUST BE INSTALLED SUCH THAT THEY ARE 
PROTECTED FROM EXPOSURE TO DIRECT SUNLIGHT OR RAIN. THEY MUST NOT
BE INSTALLED AT MODULE GAPS OR IN DIRECT CONTACT WITH THE MODULE 
BACKSHEET.

D.3 PV CONNECTORS SHALL MATCH IN BRAND MAKE AND MODEL TO THE 
MODULE MANUFACTURER. CROSS MATING OF DIFFERENT BRANDS WILL NOT
BE ALLOWED.

D.4 MODULE WIRING SHALL BE LOCATED AND SECURED UNDER THE ARRAY 
USING SUITABLE WIRING CLIPS.

D.5 PROTECT WIRE FROM SHARP EDGES WITH UV RATED SPIRAL WRAP, 
EDGE-GUARD OR SPLIT LOOM.

D.6 ALL FREE AIR CABLES, SUCH AS PV MODULE LEADS, MUST BE SECURED 
WITHIN 12" OF CONNECTION POINTS AND EVERY 24" THEREAFTER. 

D.7 ZIP TIES ARE INTENDED FOR ORGANIZING AND BUNDLING WIRES, NOT AS 
PERMANENT SUPPORT. SUN-BUNDLERS OR APPROVED ALTERNATIVES CAN 
BE USED TO SUPPORT AND SECURE CONDUCTORS.

D.8 PV WIRES SHOULD BE LABELED ON BOTH ENDS OF THE CONDUCTORS WITH 
SPECIFIC INVERTER AND STRING NUMBERS. USE SHRINK WRAPPING OR 
OTHER APPROVED METHODS.

D.9 WIRE COLOR SPECS
BLACK (-) AND RED (+) FOR DC WIRES 
BROWN, ORANGE, YELLOW FOR 3-PHASE 480V AND 600V
BLACK, RED, BLUE FOR 3-PHASE 208V

D.10 WIRE SPLICING IS TO BE AVOIDED WHEREVER POSSIBLE. IF SPLICING IS 
NECESSARY, IT SHALL BE MADE IN AN ENCLOSURE, OR LOCATION APPROVED
BY THE ENGINEER.

D.11 TORQUE ALL ELECTRICAL TERMINATIONS PER MANUFACTURER'S 
SPECIFICATIONS, AND MARK THE POINT INDICATING THE FINAL TORQUED 
LOCATION.

D.12 USE OF ALUMINUM CONDUCTORS IS ONLY ALLOWED AT TERMINALS 
ALLOWING AL CONNECTIONS, OR TO BE MADE WITH OTHER APPROVED 
METHODS.

D.13 ALL AL CONNECTIONS MUST USE OXIDE-INHIBITING GREASE, OR DE-OX.

D.14 ALL LUGS PROCURED MUST BE DUAL RATED FOR AL/CU.

D.15 ALL CRIMPS ARE TO BE PERFORMED PER MANUFACTURER'S INSTRUCTIONS. 
ALL CRIMPING TOOLS ARE TO BE APPROVED BY THE ENGINEER, AND PHOTO 
DOCUMENTATION OF THE CORRECT CRIMPING METHOD PROVIDED.

D.16 FOR USE WITH BIFACIAL MODULES: MODULE LEAD AND SOURCE CIRCUIT 
WIRING WILL BE MANAGED SO AS TO REDUCE SHADING TO THE BACK-SIDE 
OF MODULES.

E. CIVIL CONSTRUCTION

E.1 ALL BACKFILLING IS TO BE DONE WITH MAXIMUM 6" LIFTS OR ACCORDING TO
THE CIVIL ENGINEER'S SITE SPECIFIC DIRECTIVES.

E.2 THE USE OF NATIVE MATERIALS FOR BACKFILL IS ALLOWED IF FOUND TO BE
SUITABLE FOR COMPACTION AND FREE OF ROCKS, ORGANIC MATERIAL, AND 
DEBRIS.

E.3 RETURN TRENCHES, RUTS AND OTHER SOIL DISTURBANCES TO A STABILIZED 
CONDITION AND SIMILAR TO ORIGINAL STATE.

F. CONDUITS AND RACEWAYS

F.1 CONDUIT EXPANSION JOINTS ARE NEEDED FOR ALL ABOVE-GROUND 
CONDUITS AS PER NEC 300.7. CONDUIT EXPANSION JOINTS ARE NEEDED 
WHERE ROOF EXPANSION JOINTS ARE LOCATED.

F.2 CONDUITS LEAVING THE GROUND AND INTO AN ENCLOSURE REQUIRE 
EXPANSION JOINTS FOR FROST HEAVE.

F.3 ALL ABOVE GROUND PVC CONDUIT MUST BE SCHEDULE 80. ALL BELOW 
GROUND PVC CONDUIT PASSING UNDER ROADWAYS AND PARKING AREAS 
MUST BE SCHEDULE 80. OTHERWISE, SCHEDULE 40 IS ALLOWED.

F.4 CONDUIT STUB-UPS MUST USE RMC OR A PVC SLEEVE TO PROTECT CONDUIT
FROM DAMAGE.

F.5 CONDUITS ARE TO BE APPROPRIATELY SEALED WHEN ENTERING A BUILDING
AS PER NEC 300.7.

F.6 FOR ALL CONDUITS ENTERING ENCLOSURE BOTTOMS, USE SEALING 
LOCK-NUTS LISTED AS WEATHERPROOF. FOR ALL CONDUITS ENTERING 
ENCLOSURE SIDES, USE MYERS-TYPE HUBS AND INSTALL AT THE LOWERS 
PRACTICAL LOCATION ON THE ENCLOSURE.

F.7 ALL CONDUIT ENTERING INVERTERS AND DC COMBINERS SHALL BE SEALED 
WITH UL LISTED EXPANDING FOAM, POLYWATER SEAL, OR APPROVED 
ALTERNATIVE. PUTTY DUCT SEALANT IS NOT ACCEPTABLE.

F.8 CONDUITS LONGER THAN 200' WITH NEGATIVE SLOPE TOWARD ELECTRICAL 
EQUIPMENT MUST HAVE A PULL-BOX OR VAULT ADJACENT TO THE ENTRY 
POINT OF THE EQUIPMENT TO ALLOW FOR POTENTIAL WATER EGRESS.

F.9 HAND-HOLES, PULL BOXES, OR CONDUIT BODIES SHALL BE INSTALLED WHEN
THE RACEWAY HAS MORE THAN 360 DEGREES OF BENDS, OR AS NECESSARY
NOT TO EXCEED MANUFACTURER'S MAXIMUM CABLE PULLING TENSION, 
WHETHER OR NOT SHOWN ON DRAWINGS.

F.10 ALL EMT MUST USE LISTED AND APPROVED RAIN TIGHT FITTINGS WHEN 
INSTALLED OUTDOORS OR IN WET LOCATIONS. 

F.11 WHEN TRANSITIONING FROM FREE AIR TO CONDUIT, UTILIZE CORD GRIPS TO 
SEAL OFF THE CONDUIT END.

F.12 ALL CONDUIT SIZES PROVIDED ARE MINIMUM AS REQUIRED BY RELEVANT 
ELECTRIC CODES. CONTRACTORS MAY UPSIZE CONDUITS AS NEEDED FOR 
EASIER WIRE PULLING, IF APPROVED BY THE ENGINEER.

G. TESTING

G.1 POLARITY TESTING MUST BE PERFORMED AT ALL PV SOURCE CIRCUITS AND 
PV OUTPUT CIRCUITS.

G.2 OPEN CIRCUIT VOLTAGE TESTING MUST BE PERFORMED AT ALL PV SOURCE 
CIRCUITS TO ENSURE MODULES AND CONNECTIONS ARE EFFECTIVE.

G.3 INSULATION RESISTANCE TESTING MUST BE PERFORMED ON ALL DC AND AC 
LOW VOLTAGE CIRCUITS.

G.4 HI-POT TESTING MUST BE PERFORMED ON ALL MEDIUM VOLTAGE CIRCUITS.

G.5 NON-CURRENT CARRYING METAL PARTS MUST BE CHECKED FOR CONNECTION
TO GROUND.

 
G.6 GROUND RESISTANCE TESTING TO BE PERFORMED PER NEC AND NOT TO 

EXCEED 25 OHMS.

G.7 ALL TESTING MUST BE RECORDED AND RESULTS REVIEWED BY THE 
ENGINEER.

G.8 ALL TESTING TO BE PERFORMED PER COMMISSIONING TEST EXHIBIT K 
PROVIDED BY THE OWNER.

A. SAFETY NOTES

A.1 DC VOLTAGE FROM THE PV MODULES IS ALWAYS PRESENT AT THE DC 
TERMINALS DURING DAYLIGHT HOURS. 

A.2 SUBCONTRACTORS SHALL PERFORM ALL WORK IN A SAFE AND RESPONSIBLE
MANNER.

A.3 LOCK-OUT TAG-OUT PROCEDURES SHALL BE OBSERVED DURING 
CONSTRUCTION, TESTING AND MAINTENANCE.

A.4 CONTRACTORS SHALL ADHERE TO ALL RELEVANT FEDERAL, STATE AND 
LOCAL SAFETY REGULATIONS.

A.5 ALL CONTRACTORS SHALL TRAIN ON-SITE EMPLOYEES ON THE SITE SAFETY 
AND ESTABLISHED REPORTING OF NEAR-MISSES AND ACCIDENTS.

A.6 ALL CONTRACTORS SHALL PROVIDE AND UTILIZE THE CORRECT PERSONAL 
PROTECTION EQUIPMENT FOR THEIR PERSONNEL.

B. GENERAL NOTES

B.1 THE GENERAL NOTES APPLY TO ALL DRAWINGS UNDER THE CONTRACT. 
REFER TO INDIVIDUAL DRAWINGS FOR ADDITIONAL NOTES

B.2 ALL WORK SHALL BE INSTALLED IN A NEAT AND PROFESSIONAL MANNER.

B.3 ALL EQUIPMENT USED IS TO BE APPROVED BY A NATIONALLY RECOGNIZED 
TESTING LABORATORY (NRTL) AND LABELLED FOR ITS INTENDED PURPOSE.

B.4 ALL OUTDOOR ENCLOSURES ARE TO BE NEMA 3R RATED OR BETTER.

B.5 TORQUE ALL MECHANICAL CONNECTIONS TO EQUIPMENT MANUFACTURER'S 
SPECIFICATIONS.

B.6 METAL SHAVINGS RESULTING FROM SITE WORK MUST BE CLEANED FROM 
ENCLOSURES.

B.7 ROOF PENETRATIONS SHALL BE COMPLETED AND SEALED PER 
MANUFACTURER'S SPECIFICATION AND ANY APPLICABLE CODE.

B.8 IF OBSTRUCTIONS OR EQUIPMENT IS NOT WHERE DRAWINGS INDICATE, 
CONTACT THE DESIGNER BEFORE MAKING ADJUSTMENTS.

B.9 ELECTRICAL INSTALLATION METHODS SHALL BE APPROVED BY THE 
ENGINEER AND/OR OWNER'S REPRESENTATIVE, USING A 'GOLDEN ROW' 
PROCESS OF VERIFICATION ON-SITE.

C. GROUNDING

C.1 ALL METAL NON-CURRENT CARRYING PARTS MUST BE ELECTRICALLY 
BONDED TO THE GROUNDING SYSTEM PER NEC.

C.2 SELF TAPPING SCREWS THAT ARE THREAD-CUTTING, SUCH AS SHEET METAL
SCREWS, CANNOT BE USED FOR BONDING EQUIPMENT TO GROUND, PER NEC 
250.8.

C.3 GROUND LUGS MUST BE RATED FOR THE GIVEN CONDITIONS, BE IT 
OUTDOORS OR UNDERGROUND.

C.4 ALL GROUNDING ELECTRODE CONDUCTORS SHALL BE INSTALLED IN A 
CONTINUOUS LENGTH EXCEPT WHERE SPLICED BY AN IRREVERSIBLE 
MECHANICAL CONNECTOR OR EXOTHERMIC WELD.

C.5 GROUNDING JUMPERS MUST BE INSTALLED BETWEEN EACH ARRAY ROW 
AND MODULE-TO-MODULE UNLESS OTHERWISE NOTED IN MANUFACTURER 
SPECIFICATIONS.
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CUSTOMER POLE C-1:
GENERATOR DISCONNECT - C511,
COOPER M-FORCE M1HB2TR2HS;
LIGHTNING ARRESTERS,
COOPER URT09050A1A1B1A

TO RG&E POLE
TOBIN ROAD
CIRCUIT # 0106RO5166

UTILITY POLE 2:
UTILITY PRIMARY METER
15kV FORM 9 CLASS 20 METER
POLE MOUNTED W/POTS LINE,
250:5A CTS, 70:1A PTS

CUSTOMER POLE C-3:
RISER & FUSED CUTOUT SWITCH,
COOPER S4B2P1A;
LIGHTNING ARRESTERS,
COOPER URS10050A1AE81A
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 (P
O
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UT
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G
N
L3
L2
L1

2000A
3P

SWITCHBOARD A1
2000A, 100% RATED,
600Y/347V, 3PH, 4W, 65kAIC

150A
3P

MAIN SEC.1

150A
3P

INVERTER A2

150A
3P

INVERTER A12INVERTER A1

METER

52R

GANG OPERATED AIR BREAK SWITCH,
900A, 14.4kV, 110kV BIL;
LOCKABLE IN OFF POSITION,
OPERABLE UNDER 1/2" ICE LOADING(3) SA'S; 9kV, 7.65MCOV

TRANSFORMER A
PAD MOUNTED, FR-3 COOLED KNAN
1500 kVA, 12470V,
12.47Yg/7.62kV, 3PH, 4W PRIMARY
600Yg/347V, 3PH, 4W SECONDARY
Z = 5.75%, X/R = 8.0

NOTES:
1. STATIC SHIELD SHALL BE EXTERNALLY

GROUNDED IN LV CABINET
2. Ho AND Xo SHALL BE ISOLATED AND BONDED

EXTERNAL TO THE TANK

(3) SA'S; 15kV, 8.4MCOV

SPD

TO
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NS
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E 
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(3) SA'S; 9kV, 7.65MCOV

80A
2P

AUX LOAD PANEL A
(TYP. SEE AUX LOAD

PANEL ON E101)

AUX TRANSFORMER A
37.5kVA, DRY TYPE, NEMA 3R
600V, 1P, 2W, PRIMARY
120/240V, 1P, 3W SECONDARY

(3) SA'S; 9kV, 7.65MCOV

200K

UTILITY POLE 1:
UTILITY OWNED RECLOSER
POLE. RECLOSER POLE
INSTALLED BY UTILITY

SEL-651R

CUSTOMER POLE C-2:
CUSTOMER RECLOSER - CR512,
EATON NOVA KNXT15E
W/ RELAY CONTROL PANEL

52R

POLE TOP RECLOSER W/ RELAY
CONTROL PANEL MOUNTED TO
BASE, NEMA 4 ENCLOSURE;
EATON NOVA RECLOSER;
15kV, 630A, 12.5kAIC, 110 kV BIL,
CTS AND PTS PROVIDED INTERNAL
TO THE RECLOSER,
SEE RELAY FUNCTIONAL DIAGRAM
ON SHEET E410

(3) SA'S; 9kV, 7.65MCOV

SYSTEM SUMMARY:
(6912) HANWHA Q-CELL, Q.PEAK DUO XL-G11.3/BFG, 580W MODULES; 4008.96 kWDC
TOTAL
(24) SUNGROW INVERTERS; 3000.00 kWAC TOTAL
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+-+- +-

INVERTER B1
(TYPICAL INVERTER) SUNGROW SG125HV

125kVA @ 600V, 3PH, 3W
1500VDC MAX INPUT VOLTAGE

FUNCTIONAL GROUND, DC GFCI, AC & DC SPDS
INTEGRATED AC & DC DISCONNECTS

UL 1741, IEEE 1547 COMPLIANT

G
N
L3
L2
L1

2000A
3P

150A
3P

MAIN SEC.1

150A
3P

INVERTER B2

150A
3P

INVERTER B12

80A
2P

TRANSFORMER B
PAD MOUNTED, FR-3 COOLED KNAN,
1500 kVA, 13200V,
12.47Yg/7.62KV, 3PH, 4W PRIMARY
600Yg/347V, 3PH, 4W SECONDARY
Z = 5.75%, X/R = 8.0

NOTES:
1. STATIC SHIELD SHALL BE EXTERNALLY

GROUNDED IN LV CABINET
2. Ho AND Xo SHALL BE ISOLATED AND BONDED

EXTERNAL TO THE TANK

(3) SA'S; 15kV, 8.4MCOV

SWITCHBOARD B1
2000A, 100% RATED,
600Y/347V, 3PH, 4W, 65kAIC

+- +-+-

DC COMBINER
(TYPICAL) SOLAR BOS;

275A, 1500V, 18 CKT, NEMA 3R,
25A FUSES ON POSITIVE & NEGATIVE INPUTS

W/ DC SURGE PROTECTION,
INTEGRATED DC DISCONNECT,

(19) COMBINERS  CONTAINING (10) STRINGS
(21) COMBINERS CONTAINING (11) STRINGS

INVERTER INSTALLATIONS NOTES:
1. TORQUE AC & DC TERMINALS PER MANUFACTURER

INSTALLATION MANUAL AND APPLY TORQUE MARKS

2. ALL 500MCM DC CABLING SHALL BE TERMINATED AT THE
INVERTER WITH NARROW TONGUE CRIMP LUGS SUITABLE
FOR 350MCM TERMINALS. ILSCO PART NUMBER
ALNN-500-12-1 OR APPROVED EQUIVALENT

MODULE STRING NOTES:
1. INSTALL STRING NUMBER LABELS ON BOTH ENDS OF POSITIVE AND NEGATIVE HOMERUNS USING

HEAT SHRINK LABELS SUITABLE FOR THE ENVIRONMENT

2. FIELD INSTALL CONNECTOR, 2000V RATED. CONNECTOR MUST BE OF LATCHING OR LOCKING
TYPE AND WHERE READILY ACCESSIBLE REQUIRE A TOOL FOR OPENING. WHERE MATING
CONNECTORS ARE NOT OF IDENTICAL TYPE AND BRAND, THEY MUST BE LISTED AND IDENTIFIED
FOR INTERMATABILITY AS DESCRIBED IN THE MANUFACTURER'S INSTRUCTIONS.

TYPICAL STRING CONSISTING OF (24) MODULES CONNECTED IN SERIES; (288) TOTAL STRINGS

SPD

TO
 T

RA
NS

FO
RM

ER
 A

SE
E 

E1
00

AUX TRANSFORMER A
37.5kVA, DRY TYPE, NEMA 3R
600V, 1P, 2W, PRIMARY
120/240V, 1P, 3W SECONDARY

DAS
ENCLSOURE

TRACKER
CONTROLLER

60A
2P

20A
1P

20A
1P

20A
1P

SPARE

SPARE

SKC POWER

AUX LOAD PANEL B (TYP.)
120/240V 1P, 3W
200A MB, 200A BUS
NEMA 3R

200A
2P

UPS

SEE SHEETS
E120 & E240 FOR
DAS DETAILS

SYSTEM SUMMARY:
(6912) HANWHA Q-CELL, Q.PEAK DUO XL-G11.3/BFG, 580W MODULES; 4008.960 kWDC
TOTAL
(24) SUNGROW INVERTERS; 3.000 kWAC TOTAL
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4x4 .40 CCA TREATED
PINE CROSSMEMBER

6" DIA.x12'L .40 CCA
TREATED WOOD END
POST, SET IN CONCRETE

5" - 6" DIA.x12'L .40 CCA
TREATED WOOD BRACE
POST, DRIVEN INTO
GROUND

5" - 6" DIA.x12'L .40
CCA TREATED WOOD
FENCE POST (TYP.),
DRIVEN INTO
GROUND

6" GRAVEL
BASE

BRACE PIN
(TYP.)

BRACE WIRE

IN-LINE
TENSION
DEVICE

WIRE FABRIC
BEKAERT PRO4O,
12.5GA, 6” STAYS,
BLACK

6" DIA.x12'L .40
CCA TREATED
WOOD END POST

LOCK-THRU POST
GUDGEON @
EACH HINGE

HINGE
ASSEMBLY
(2 PER PANEL)

WIRE FABRIC
121

2 GAUGE,
MIN.,
BLACK MESH

GATE CLASP &
LOCK

10'x7' NOM. 2" DIA.
TUBE METAL
FRAME, BLACK

3,000 PSI
CONCRETE

SLOPE CONCRETE TO
DRAIN AWAY FROM
POST; SEAL GAP
BETWEEN POST &
CONCRETE

6"
GRAVEL
BASE

3,000 PSI
CONCRETE

SLOPE CONCRETE TO
DRAIN AWAY FROM
POST; SEAL GAP
BETWEEN POST &
CONCRETE

UNDISTURBED
EARTHUNDISTURBED

EARTH

UNDISTURBED
EARTH

6" DIA.x12'L .40 CCA
TREATED WOOD END
POST, SET IN CONCRETE

GATE LEFT

GATE HINGES

GATE POST FOOTING

GATE POSTS
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