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CENTRAL INVERTER #1

E-HOUSE

BESS PCS

ROAD-1
ALIGNMENT

ROAD SIDE DITCH
2ft DEEP, BOTTOM WIDE
2ft WITH 2:1 SIDE SLOPE

FILL SLOPE
3H:1V, TYP.

SLOPE
3H:1V, TYP.

SLOPE
3H:1V, TYP.

FILL SLOPE
3H:1V, TYP.

PROJECT
BOUNDARY

LIMIT

NOTES:

1. COORDINATES AND ELEVATIONS ARE IN FEET.

2. GROUND SURFACE CONTOURS ARE 1 FT MINOR AND 5 FT MAJOR.

3. SURFACE CONTOURS ARE BASED ON INFORMATION PROVIDED BY
SOLVEST INC.

4. COORDINATE SYSTEM OF THE CLIENT PROVIDED LIDAR REMAINS TO
BE CONFIRMED. SLIGHT ADJUSTMENT OF THE PROJECT SITE MAY BE
REQUIRED.

5. ALL REQUIRED PERMITS MUST BE IN PLACE BEFORE START OF
CONSTRUCTION.

6. SOLAR PANEL ARRANGEMENT IS PER DRAWING
200040005-000000-47-D20-0001.

7. THIS DRAWING SHALL BE READ IN CONJUNCTION WITH PROJECT
SPECIFICATIONS, STANDARD DRAWINGS AND THE GEOTECHNICAL
REPORT.

8. THE ROADWAYS WERE DESIGNED TO ACCOMMODATE A MAXIMUM
VEHICLE SIZE CONSISTENT WITH A WB-50 TRUCK OR SIMILAR, AS
WELL AS A 30 US TON CRANE OR SIMILAR HEAVY LIFTING
EQUIPMENT.

9. THE MINIMUM ROADWAY WIDTH SHALL BE 18 FT TO ACCOMMODATE
WB-50 TRUCKS OR SIMILAR VEHICLES. AN ADDITIONAL 3.2 FT OF
WIDTH IS REQUIRED FOR SNOW STORAGE.
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WATER CROSSING

ROAD
WATER CROSSING

1 FT DEEP, 3H:1V
SIDE SLOPE SWALE

NOTES:

1. COORDINATES AND ELEVATIONS ARE IN FEET.

2. GROUND SURFACE CONTOURS ARE 1 FT MINOR AND 5 FT MAJOR.

3. SURFACE CONTOURS ARE BASED ON INFORMATION PROVIDED BY
SOLVEST INC.

4. COORDINATE SYSTEM OF THE CLIENT PROVIDED LIDAR REMAINS TO
BE CONFIRMED. SLIGHT ADJUSTMENT OF THE PROJECT SITE MAY BE
REQUIRED.

5. ALL REQUIRED PERMITS MUST BE IN PLACE BEFORE START OF
CONSTRUCTION.

6. SOLAR PANEL ARRANGEMENT IS PER DRAWING
200040005-000000-47-D20-0001.

7. THIS DRAWING SHALL BE READ IN CONJUNCTION WITH PROJECT
SPECIFICATIONS, STANDARD DRAWINGS AND THE GEOTECHNICAL
REPORT.
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DRAWING INDEX

BBA DRAWING NO. REV. DRAWING TITLE

200040005-000000-47-D01-0001 AB ELECTRICAL - DRAWING INDEX

200040005-000000-47-D01-0002 AA ELECTRICAL - NOTES AND ABBREVIATIONS

200040005-000000-47-D01-0003 AA SOLAR - ELECTRICAL - EQUIPMENT SPECIFICATIONS

200040005-000000-47-D01-0004-01 AA SOLAR - ELECTRICAL - MAJOR EQUIPMENT - MODULES

200040005-000000-47-D01-0004-02 AA SOLAR - ELECTRICAL - MAJOR EQUIPMENT - INVERTERS

200040005-000000-47-D02-0001-01 AA SOLAR - ELECTRICAL - TRENCHING DETAILS - DC CABLES

200040005-000000-47-D02-0003-01 AA SOLAR - ELECTRICAL - DC COMBINER BOX TYPICAL - TERMINATION DETAILS AND BOM

200040005-000000-47-D02-0003-02 AA SOLAR - ELECTRICAL - DC COMBINER BOX TYPICAL - ENCLOSURE DETAIL

200040005-000000-47-D10-0001 AA SOLAR - ELECTRICAL - ITS-01 - SINGLE LINE DIAGRAM

200040005-000000-47-D10-0002 AA SOLAR - ELECTRICAL - ITS-02 - SINGLE LINE DIAGRAM

200040005-000000-47-D10-0010 AA BESS - ELECTRICAL - LOW VOLTAGE AC - SINGLE LINE DIAGRAM

200040005-000000-47-D20-0001 AB GENERAL - ELECTRICAL - OVERALL SITE PLAN

200040005-000000-47-D20-0010-01 AA SOLAR - ELECTRICAL - ITS TYPICAL DETAILS - SECTION VIEWS

200040005-000000-47-D20-0010-02 AA SOLAR - ELECTRICAL - ITS TYPICAL DETAILS - DC CABINET

200040005-000000-47-D20-0010-03 AA SOLAR - ELECTRICAL - ITS TYPICAL DETAILS - AC CABINET

PROJECT SUMMARY

DC CAPACITY (MWdc) 9.38
AC CAPACITY (MWac) 8.80
DC/AC RATIO 1.07

EQUIPMENT SUMMARY

PV MODULE

MANUFACTURER AND TYPE THORNOVA TS-BGT66 (620W)

MODULE QUANTITY 15,125

STRING LENGTH 25

TOTAL NUMBER OF STRINGS 605

SOLAR INVERTER

MANUFACTURER SUNGROW
INVERTER CAPACITY @ 40ºC (MVA) 4,400

INVERTER QUANTITY TWO (2)
MAXIMUM DC INPUT VOLTAGE (V) 1,500
RATED AC VOLTAGE (kV) 34.5
AC POWER (DERATED) (MVA) 4.4

CEC EFFICIENCY 0.985

POWER FACTOR CAPABILITY 0.8 LEADING - 0.8 LAGGING

RACKING

MANUFACTURER POLAR RACKING

TYPE 2P FIXED TILT (2 MODULE IN PORTRAIT)

TILT ANGLE 30º
AZIMUTH (º) 0.00
TABLE QUANTITY (2 STRING) (25 x 2 MODULES) 288
TABLE QUANTITY (1 STRING) (13 + 12 MODULES) 29
TOTAL TABLE QUANTITY 317

BATTERY

MANUFACTURER TBD

MODEL TBD
QUANTITY TBD

TOTAL POWER TBD

TOTAL BATTERY ENERGY TBD

DC INPUT VOLTAGE TBD

BESS INVERTER

MANUFACTURER TBD
INVERTER CAPACITY @ 40ºC (MVA) TBD
INVERTER QUANTITY TBD
MAXIMUM DC INPUT VOLTAGE (V) TBD
RATED AC VOLTAGE (kV) TBD
AC POWER (DERATED) (MVA) TBD

CEC EFFICIENCY TBD

POWER FACTOR CAPABILITY TBD

DESIGN SUMMARY

PITCH 36.1'
TOTAL PROJECT BOUNDARY LIMIT AREA (ACRES) TBD
TOTAL PROJECT BOUNDARY LIMIT LENGTH (m)  1,748 (5,736')
TOTAL INTERNAL ROAD LENGTH (m) TBD

RED DOG MINE SOLAR & BESS PROJECT
30% DESIGN ELECTRICAL PACKAGE

AB REVISED AS PER CLIENT COMMENTS E. MAZE
S. STAN

J. LILLQUIST 2026-01-30
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CABLE IDENTIFICATION

CABLE MARKER TAPE

AC POWER

PHASE A BLACK

PHASE B RED

PHASE C BLUE

NEUTRAL WHITE

GROUND GREEN

DC POWER

POSITIVE RED
NEGATIVE BLACK
NEUTRAL WHITE
GROUND GREEN

AC ALTERNATING CURRENT
C/W COMPLETE WITH
NEC NATIONAL ELECTRICAL CODE, NFPA 70-2026

DC DIRECT CURRENT
ITS INVERTER TRANSFORMER STATION
STR PV STRING
TBD TO BE DETERMINED
EOR ENGINEER OF RECORD
DP DISTRIBUTION PANEL

ABBREVIATIONS:

GENERAL NOTES:

1. REFER TO THE TECHNICAL SPECIFICATION DOCUMENT FOR ADDITIONAL TECHNICAL AND INSTALLATION REQUIREMENTS.
2. THE FULL SET OF CONTRACT DOCUMENTS AND CONSTRUCTION DRAWINGS TO BE REVIEWED AND COMPREHENDED.
3. ALL WORK PERFORMED ON SITE SHALL COMPLY WITH THE LATEST REVISION OF THE NEC - NATIONAL ELECTRICAL CODE, NFPA 70-2026,

INCLUDING ALL STANDARD VARIATIONS.
4. MATERIAL PROCURED FOR THE CONSTRUCTION OF THE SOLAR PROJECT MUST BE NEW AND HAVE CERTIFICATIONS ACCEPTABLE TO THE

AUTHORITY HAVING JURISDICTION.
5. EQUIPMENT MOUNTED OUTDOORS SHALL BE RATED FOR EXPECTED ENVIRONMENTAL CONDITIONS.

 PERMITS AND INSPECTIONS:

6. CONTRACTOR SHALL BE RESPONSIBLE TO OBTAIN REQUIRED ELECTRICAL PERMITS.
7. CONTRACTOR IS RESPONSIBLE TO REQUEST "DIAL BEFORE YOU DIG" (DBYD) PRIOR TO  COMMENCING ANY TRENCHING OR PLOWING TO

IDENTIFY ANY UNDERGROUND UTILITIES.
8. CONTRACTOR SHALL BE RESPONSIBLE TO ARRANGE ALL REQUIRED INSPECTIONS.

WIRING & WIRE MANAGEMENT:

9. CONTRACTOR TO ENSURE ALL CONDUCTORS COMPLY WITH COLOUR CODE AND/OR MARKING REQUIREMENTS PER NEC ARTICLE 215.12:

10. CABLE BEND RADIUS MUST NOT EXCEED CABLE MANUFACTURER'S RECOMMENDATIONS.
11. CONDUCTORS IN RACEWAYS SHALL NOT BE SUBJECT TO SHARP EDGES OR REPETITIVE ABRASION THAT MAY COMPROMISE CONDUCTOR

INSULATION.
12. ALL DC FIELD WIRING SHALL BE TAGGED AT BOTH ENDS WITH PERMANENT GRADE LABELS WITH LEGIBLE TEXT SIZE.
13. PV MODULE STRING CABLE SHALL BE RATED AT MINIMUM 1500V DC, 90 °C, UV RATED, RPVU90 TYPE.
14. PV MODULE STRING WIRING TO BE SUPPORTED ALONG THE RACKING STRUCTURE AS SHOWN IN THE DESIGN PACKAGE USING COATED

METALLIC BASED TIES. SPLIT LOOM IS TO BE USED FOR UV PROTECTION AT GAPS BETWEEN TABLES.
15. SPLICES IN LOW VOLTAGE CABLES ARE NOT ACCEPTABLE.
16. CABLES SHALL BE SUITABLY PROTECTED AGAINST MOISTURE INGRESS AND MECHANICAL DAMAGE WHEN STORED OR LEFT COILED ON SITE

PRIOR TO TERMINATION

TRENCHING:

17. CONDUCTORS TO BE INSTALLED AS PER THE TRENCH PLANS AND TRENCH DETAILS PROVIDED WITHIN THIS DESIGN PACKAGE.
18. WHERE CABLES TRANSITION ABOVE GROUND LEVEL, THEY SHALL BE PROTECTED FROM MECHANICAL DAMAGE  BY CONDUIT. CONDUIT TO

INCLUDE AN ELBOW BELOW GROUND LEVEL IN THE DIRECTION OF THE CABLE RUN AT A DEPTH SHOWN IN THE TRENCH DETAILS. EXPANSION
JOINTS TO BE USED WHERE REQUIRED. CONDUITS TO EXTEND MINIMUM 300 MM ABOVE GROUND UNLESS OTHERWISE STATED ON THE
DRAWINGS.

19. THE INSTALLATION SHALL BE PROVIDED WITH WARNING TAPE BURIED APPROXIMATELY HALFWAY BETWEEN THE TOP OF CABLES AND
GROUND LEVEL.

CONDUITS:

20. CONTRACTOR TO ENSURE CONDUITS ARE SIZED APPROPRIATELY FOR THE APPLICATION AS PER NEC.
21. CONTRACTORS TO SEAL CONDUIT OPENINGS USING APPROVED FIRE RATED SEALANT OR GROMMETS OR WEATHER HEADS SPECIFICALLY

DESIGNED FOR THE SIZE AND NUMBER OF CONDUCTORS. SILICONE SEALANT IS NOT AN ACCEPTABLE MEANS OF SEALING.
22. CONTRACTOR TO MINIMIZE CONDUIT SIDE ENTRIES INTO ENCLOSURES, BOTTOM ENTRY IS THE STANDARD. WHEN SIDE ENTRY CANNOT BE

AVOIDED, ENTRY POINTS MUST BE PROPERLY SEALED USING APPROPRIATE CAULKING TO PREVENT MOISTURE INGRESS.

TERMINATIONS:

23. A PENETRATING OXIDE PREVENTION COMPOUND SHALL BE USED FOR TERMINATIONS AND SPLICES OF STRANDED ALUMINUM
CONDUCTORS, UNLESS THE MANUFACTURER SPECIFICALLY STATES AN ANTI-OXIDIZING COMPOUND IS NOT REQUIRED.

24. CONTRACTOR TO FOLLOW INSULATION STRIPPING LENGTH TO AVOID PINCHED INSULATION COMPROMISING TERMINATIONS.
25. CONTRACTOR TO ENSURE PREVENTION OF DISSIMILAR METALS CONTACTING EACH OTHER.
26. LUGS SHALL NOT HAVE MORE CONDUCTORS TERMINATED THAN RATED FOR BY THE MANUFACTURER.
27. ALL TERMINATIONS SHALL BE TORQUED AND MARKED AS PER THE EQUIPMENT MANUFACTURER'S SPECIFICATIONS.

GROUNDING AND BONDING:

28. CONTRACTOR TO ENSURE BONDING PATHS CONFORM WITH THE CABLE SCHEDULES & CODE.
29. ALL NON-CURRENT CARRYING METAL COMPONENTS, SHALL BE EFFECTIVELY BONDED. BONDING CONNECTIONS SHALL NOT BE

COMPROMISED BY PAINTED SURFACES OR OTHER NON-CONDUCTIVE COATINGS. WHERE PAINT OR COATING EXISTS, IT SHALL BE REMOVED
AT THE CONNECTION CONTACT SURFACE AND TOUCHED UP USING A ZINC BASED COATING.

30. GROUNDING SYSTEM COMPONENTS SHALL BE CERTIFIED AND PURPOSE BUILT FOR THE EXPECTED ENVIRONMENT.
31. PV MODULE BONDING SHALL ENSURE THE REMOVAL OF A MODULE DOES NOT BREAK THE BONDING PATH OF OTHER EQUIPMENT.
32. RACKING BONDING PROCEDURE AND SPECIFICATION TO BE FOLLOWED TO PROPERLY BOND THE PV MODULES.
33. EXPOSED COPPER SURFACES ABOVEGROUND SHALL BE COATED WITH GLYPTAL 1201 OR APPROVED EQUAL TO PROTECT AGAINST

CORROSION.

ENCLOSURES:

34. CONTRACTOR TO ENSURE ALL ENCLOSURE ENTRIES, EVEN THOSE NOT IN USE, DO NOT ALLOW ENTRANCE OF WATER OR INSECTS.
35. CONTRACTOR TO REMOVE ANY CONSTRUCTION DEBRIS FROM ENCLOSURES PRIOR TO COMMISSIONING.
36. ENCLOSURES SHALL BE PENETRATED FROM THE BOTTOM. SIDE ENTRY IS ONLY ALLOWED WHERE BOTTOM ENTRY IS NOT POSSIBLE. TOP

ENTRY IS NOT PERMITTED.
37. GLANDS SHALL MEET OR EXCEED THE ENCLOSURE IP RATING.

LAMACOIDS:

38. CONTRACTOR TO ENSURE ENCLOSURES ARE LABELED PRIOR TO PULLING CABLE.
39. ALL INTERACTIVE SYSTEM(S) POINTS OF INTERCONNECTION WITH OTHER SOURCES SHALL BE MARKED WITH THE MAXIMUM OUTPUT

OPERATING VOLTAGE AND CURRENT.
40. ARC FLASH LABELS SHALL BE INSTALLED WITH RESULTS OF THE ARC FLASH STUDY PRIOR TO ENERGIZATION.

QA/QC AND COMMISSIONING:

41. ALL TESTING EQUIPMENT SHALL HAVE CURRENT AND VALID CALIBRATION CERTIFICATES.
42. CONTRACTOR WILL RECORD THE TEST EQUIPMENT SERIAL NUMBER AND ATTACH A COPY OF THE CALIBRATION CERTIFICATE AS PART OF

QA/QC HANDOVER.
43. CONTRACTOR TO PERFORM INSULATION RESISTANCE TESTING ON CABLES PRIOR TO AND AFTER TRENCH BACKFILL.
44. CONTRACTOR SHALL PROMPTLY NOTIFY OF ANY EQUIPMENT THAT DOES NOT MEET TESTING ACCEPTABLE RANGES.
45. WORKMANSHIP ISSUES AND CONSTRUCTION DEBRIS SHALL BE RECTIFIED TO SATISFACTION OF THE OWNER.
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NOTES:
1. ALL DIMENSIONS ARE IN FEET AND INCHES, UNLESS OTHERWISE NOTED.

2. FINAL PV MODULE POWER CLASS MIX IS SUBJECT TO CHANGE DEPENDING
ON FINAL MODULE SUPPLY AGREEMENT WITH MANUFACTURER.

3. CABLE SIZING IS PRELIMINARY PENDING A DETAILED AMPACITY STUDY.

4. MODULE SPARES:
QUANTITY: TBD
SIZE: 620W
VOLTAGE: 1500V
MAKE: THORNOVA
MODEL: TS-BGT66

5. FINAL RACKING SELECTION AND ARRANGEMENT TO BE FINALIZED. ALL
DIMENSIONS ARE PENDING FINAL EQUIPMENT SELECTION AND
STRUCTURAL DESIGN.

RACKING SPECIFICATIONS

RACKING MODEL TBD
ORIENTATION 2 IN PORTRAIT
TILT ANGLE 30 DEGREES

INVERTER STATION SPECIFICATIONS

INVERTER MODEL SUNGROW SG4400UD-MV-US
INVERTER RATED UNIT CAPACITY 4,400kVA @ 40 C

MAX DC INPUT VOLTAGE 1500V
MPPT @ FULL POWER 915-1500V

DC INPUT FUSE RATING SUPPORTED
(100% RATED) 250A - 630A

MAXIMUM NUMBER OF PV STRING
INPUTS

28 INPUTS NEGATIVE GROUNDING 24
INPUTS FLOATING

MAX DC CONTINOUS CURRENT 4 * 1226A
MAX DC SHORT CIRCUIT CURRENT 4 * 3528A

TEMPERATURE RANGE -40C TO 60C
WITH ACTIVE POWER DERATING >40C

INVERTER AC VOLTAGE 645 V

MV TRANSFORMER 4,400kVA
 0.645kV / 34.5kV KNAN

ITS MAX AC OUTPUT CURRENT @ 645V 3938.6A

PV STRING SPECIFICATIONS (NOMINAL DESIGN LENGTH)

NOMINAL MODULES PER STRING 25 MODULES
Voc ARRAY @ STC (620W) (25 x 49.60V) = 1240V

DESIGN MINIMUM TEMPERATURE -32.9°C
DESIGN MAXIMUM TEMPERATURE 25.9°C

Pmpp TEMPERATURE COEFFICIENT -0.29 %/°C
Voc TEMPERATURE COEFFICIENT -0.28 %/°C
Isc TEMPERATURE COEFFICIENT +0.04 %/°C

CALCULATED ARRAY MAX VOLTAGE

Vmax ARRAY = M x Voc * (1 + (Tmin -
Tstc)/100 x Voctemp co)

((-32.9 - 25)/100 x -0.28%/°C + 1) x
49.6V x 25 = 1441.0V

CALCULATED ARRAY MIN VOLTAGE

Vmin ARRAY = M x Voc * (1 + (Tmax -
Tstc)/100 x Voctemp co)

((25.9 - 25)/100 x -0.28%/°C + 1) x
49.6V x 25 = 1236.9V

MODULE ELECTRICAL SPECIFIACTIONS

MODULE MODEL THORNOVA TS-BGT66
MAX. UL SYSTEM VOLTAGE 1500 VDC
RATED UNIT DC CAPACITY 620W

Voc (STC) 49.60 V
Isc (STC) 15.92 A

Vmpp (STC) 41.22 V
Impp (STC) 15.03 A

13.5% IRRADIANCE RATIO
BIFACIAL DC CAPACITY 686 W

Voc (STC) 49.6 V
Isc (STC) 17.64 A

Vmpp (STC) 41.22 V
Impp (STC) 16.65 A
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SCALE: 1" = 1'-0"
1
A

AC / DC / FIBER CABLE TRENCH

3'
-4

" 3'
-0

"

1'
-4

"

6"
4"

DC HOMERUN CABLE (NOTE 2)

90% COMPACTED
 NATIVE SOIL

CAUTION TAPE

#2 GROUNDING CONDUCTOR

AC CABLE

FIBER CABLE

2/0 GROUNDING CONDUCTOR

BEDROCK/NATIVE SOIL4"
TYP.

1'-0"

2"4"

8"

8"
8"

TYP.

3'
-0

"

8"
TYP.

DC HOMERUN CABLE (NOTE 2)

BOTTOM OF ROAD SURFACE

CAUTION TAPE

#2 GROUNDING CONDUCTOR

BEDROCK/NATIVE SOIL

3" CONDUIT

TOP OF ROAD SURFACE

SCALE: 1" = 1'-0"
1
B

DC CABLE ROAD CROSSING

NOTES:

1. ALL DIMENSIONS ARE IN FEET AND INCHES, UNLESS OTHERWISE NOTED

2. THERMAL SAND WITH MAXIMUM PARTICLE SIZE OF 3/16", THERMAL
RESISTIVITY REQUIREMENTS TO BE DETERMINED AT 60% DESIGN.

3. MAXIMUM NUMBER OF PARALLEL DC HOMERUN CABLES IN ONE TRENCH
TO BE DETERMINED AT 60% DESIGN.

9'-0" (NOTE 2)

THERMAL SAND (NOTE 1)

90% COMPACTED NATIVE SOIL

1'
-4

"

8"

7'-4" (NOTE 2)

FINISHED GRADE



+F1

+F2

+F3

+F4

+F5

+F6

+F7

+F8

+F9

+F10

+F11

+F12

+F13

+F14

+F15

+F16

+F17

+F18

+F19

+F20

1

A

234567891011

3456789101112

B

C

D

E

F

G

H

B

C

D

E

F

G

H

0 1 2 3 4 5 6 7 8 9 10 cm
G:\20004\0005\@DCC\200040005-000000-47-D02-0003-01-RAA.DWG

D

P
R

IN
TE

D
:2

02
6-

01
-1

3 
9:

30
:1

8 
A

M
B

Y:
LI

ZA
R

R
A

G
A

 N
U

N
E

Z,
 K

E
VI

N

PROJECT:

TITLE:

CLIENT: DESIGNED BY:

CHECKED BY:PREPARED BY:

DRAWING No.:

DATE:SCALE:

DRAFTED BY:

SHEET: SIZE: REV.

SEAL:
RED DOG MINE SOLAR AND BESS

SOLAR
ELECTRICAL

DC COMBINER BOX
TERMINATION DETAILS

E. MAZE A. MARTENS

E. MAZE S. STAN
J. LILLQUIST

6" = 1'-0" 2025-12-18

200040005-000000-47-D02-0003 01 AA

200040005-000000-47-D02-0003

AA FOR COMMENTS - 30% DESIGN E. MAZE
S. STAN

J. LILLQUIST 2026-01-14- -

REVISIONS

REV PREPARED BY CHECKED BYDESCRIPTION DATEDRAWING No.

REFERENCE DRAWINGS

DESCRIPTION

FOR COMMENTS

NOT TO BE USED FOR CONSTRUCTION

NOTES:

1. COMBINER BOX DIMENSIONS AND EQUIPMENT ARE INDICATIVE ONLY.
REFER TO FINAL VENDOR DRAWINGS FOR DETAILS.

2. 2" CONDUIT ONLY REQUIRED WHERE ROW TO ROW TRANSITIONS ARE
REQUIRED. REFER TO LAYOUT DRAWING 200040005-000000-47-D20-0001
FOR ROW TO ROW TRANSITION LOCATIONS.

3. COMPRESSION LUGS SHALL BE COMPATIBLE WITH ALUMINIUM
CONDUCTORS.

4. REFER TO DRAWING 200040005-000000-47-D02-0003-02 FOR ENCLOSURE
DETAILS.

5. WIRES ARE COLORED AS FOLLOWS:

- RED : POSITIVE

- BLUE : NEGATIVE

- GREEN : GROUND

6. NUMBER OF DC INPUTS IS ON HOLDING PENDING FROZEN 30% LAYOUT
DETAIL.

HOLDS:

1. 2 POLE DISCONNECT ON HOLD PENDING FROZEN LAYOUT AND CONFIRM
CURRENT RATING REQUIREMENT.

2. COMPRESSION LUG SIZE PENDING CONFIRMATION.

3. ROW TO ROW TRANSITIONS PENDING FROZEN LAYOUT.

 TINNED COPPER
BUS CONNECTOR

DOOR BONDING BOLT

ENCLOSURE
BONDING BOLT

MULTI CONDUCTOR CABLE GLAND
(3)

1x2" PVC SCHEDULE 40 CONDUIT AND FITTINGS
(AS REQUIRED)

1x3" PVC SCHEDULE 40 CONDUITS AND FITTINGS

PLEXIGLASS SHIELD

BREATHER DRAIN

BONDING LUG - 2 INPUT

SURGE PROTECTION - TYPE 2

COMPRESSION LUG -
750 KCMIL - AL OR

AL/CU COMPATIBLE

MOUNTING PAD FOR
COMPRESSION LUGS

30A FUSE 1500 VDC
(20 TYP.)

FUSE HOLDER 1500 VDC
(20 TYP.)

2P1500 400A UL 2 POLE DISCONNECT

MULTI CONDUCTOR CABLE GLAND
(3)

HOLD 1

HOLD 3

HOLD 3

COMBINER BOX BILL OF MATERIALS

DESCRIPTION QTY

 FUSE HOLDER 1500 VDC 20

 30A FUSE 1500 VDC 20

 2P1500 400A UL 2POLE DISCONNECT 1

 MOUNTING PAD FOR COMPRESSION LUGS 2

 TINNED COPPER BUS CONNECTOR 2

 MULTI CONDUCTOR CABLE GLAND 6

 BREATHER DRAIN 1

 SURGE PROTECTION - TYPE 2 1

 BONDING LUG - 2 INPUT 1

 COMPRESSION LUG - 750 kcmil - AL OR AL/CU
COMPATIBLE

2

 BONDING BOLT 2

 TERMINAL BLOCK - 22 INPUTS 1

HOLD 1

TERMINAL BLOCK

HOLD 2

HOLD 2
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NOTES:

1. ALL DIMENSIONS ARE IN FEET AND INCHES, UNLESS OTHERWISE NOTED.

2. COMBINER BOX DIMENSIONS AND EQUIPMENT ARE INDICATIVE ONLY.
REFER TO FINAL VENDOR DRAWINGS FOR DETAILS.

3. 2" CONDUIT ONLY REQUIRED WHERE ROW TO ROW TRANSITIONS ARE
REQUIRED.

4. ALL DC COMBINER BOX ENTRIES MUST BE SEALED TO ENSURE THE NEMA
4 OR 4X RATING IS NOT COMPROMISED.

5. CABINET DOOR TO BE LOCKED WHEN DEADBREAK SWITCH IS IN THE ON
POSITION. MECHANISM TO PREVENT DOOR OPENING.

6. COMBINER BOX ENCLOSURE IS TO BE EQUIPPED WITH ALL REQUIRED
SAFETY SIGNAGE AND STICKERS INCLUDING ARC FLASH LABEL, NEC
SIGNAGE, ON/OFF AND TAGGING LAMACOIDS.

HOLDS:

1. ROW TO ROW TRANSITIONS PENDING FROZEN LAYOUT.

HOLD 1

3'-0"

3'
-0

"

1'
-0

"

MULTI CONDUCTOR CABLE GLAND

BREATHER

SCALE: 3" = 1'-0"
FRONT VIEW - COMBINER BOX ENCLOSURE

SCALE: 3" = 1'-0"
BOTTOM VIEW - COMBINER BOX ENCLOSURE

1x2" SCHEDULE 40 PVC CONDUIT & FITTINGS
FOR ROW TO ROW STRING CABLE (AS REQUIRED)

1x3" SCHEDULE 40 PVC CONDUIT & FITTINGS
FOR DC HOMERUN CABLES (POSITIVE,

NEGATIVE, AND GROUNDING)

HOLD 1

DEADBREAK HANDLE C/W
INTEGRATED PADLOCK KIT
(TO 2-POLE DISCONNECT )

(SEE NOTE 5)

NEMA 4 - STEEL ENCLOSURE
C/W PADLOCKABLE KIT

DEADBREAK HANDLE C/W
INTEGRATED PADLOCK KIT
(TO 2-POLE DISCONNECT )

(SEE NOTE 5)



...

L-B
400 A
1500 VDC

COMBINER BOX CB-01

30 A

30 A

30 A

... 12

2#10 AWG RPVU CUSTRING 01

25

... 12

2#10 AWG RPVU CUSTRING 02

25

... 12

2#10 AWG  RPVU CUSTRING XX (SEE NOTE 1)

25

FI

34.5 kV645 V

PRCLFEXP

645 VAC

1500 VDC

35 kV
L-B

690 V
1600 A

...
...

645 VAC

1500 VDC

690 V
1000 A

16 A

16 A

50 A

25 A 120 V645 V
5 kVA

...

50 A
16 A

16 A

TO
 E

-H
O

U
S

E
TO

 IT
S

-0
2

ITS-01
SUNGROW SG4400UD-MV-US
4.4MW/4.4MVA

2#500 kcmil RPVU AL

TO
 C

O
M

B
IN

E
R

 B
O

XE
S

 C
B

-0
2 

TO
 C

B
-X

X

16 A

16 A

16 A

120V POWER SUPPLY BOARD

TO WEATHER STATION
BLOCK AS REQUIRED

TBD

TBD

TBD

TBD

AC SPD
TYPE II

1000 V
40 A

MODULE 1
SG1100UD-US

MODULE 2
SG1100UD-US

645 VAC

1500 VDC

690 V
1600 A

... TBD

TBD

MODULE 3
SG1100UD-US

...

L-B
400 A
1500 VDC

COMBINER BOX CB-XX

30 A

30 A

30 A

... 12

2#10 AWG RPVU CUSTRING 01

25

... 12

2#10 AWG RPVU CUSTRING 02

25

... 12

2#10 AWG RPVU CUSTRING XX (SEE NOTE 1)

25

645 VAC

1500 VDC

690 V
1600 A

...

2C#500 kcmil RPVU AL

TBD

TBD

MODULE 4
SG1100UD-US

...

1500 VDC
L-B

SPD
TYPE II

1500 V
35 A

1500V
1A

1500 VDC
L-B1500 V

35 A

1500 VDC
L-B1500 V

35 A

1500 VDC
L-B1500 V

35 A

(-)

1kΩ

1500 VDC
L-B

SPD
TYPE II

1500V
1A

(-)

1kΩ

1500 VDC
L-B

SPD
TYPE II

1500V
1A

(-)

1kΩ

1500 VDC
L-B

SPD
TYPE II

1500V
1A

(-)

1kΩ

1

A

234567891011

3456789101112

B

C

D

E

F

G

H

B

C

D

E

F

G

H

0 1 2 3 4 5 6 7 8 9 10 cm
G:\20004\0005\@DCC\200040005-000000-47-D10-0001-RAA.DWG

D

P
R

IN
TE

D
:2

02
6-

01
-1

4 
10

:2
3:

29
 A

M
B

Y:
O

LS
A

K
O

VA
, K

A
TA

R
IN

A

PROJECT:

TITLE:

CLIENT: DESIGNED BY:

CHECKED BY:PREPARED BY:

DRAWING No.:

DATE:SCALE:

DRAFTED BY:

SHEET: SIZE: REV.

SEAL:
RED DOG MINE SOLAR AND BESS

SOLAR
ELECTRICAL

ITS-01
SINGLE LINE DIAGRAM

S. KUNG K. LIZARRAGA NUNEZ

S. KUNG S. STAN
J. LILLQUIST

NTS 2025-12-18

200040005-000000-47-D10-0001 01 AA

200040005-000000-47-D10-0001

AA FOR COMMENTS - 30% DESIGN S. KUNG
S. STAN

J. LILLQUIST 2026-01-14- -

REVISIONS

REV PREPARED BY CHECKED BYDESCRIPTION DATEDRAWING No.

REFERENCE DRAWINGS

DESCRIPTION

FOR COMMENTS

NOT TO BE USED FOR CONSTRUCTION

LEGEND

INTERNAL WIRING (BY VENDOR)

FIELD WIRING (BY CONTRACTOR)

FAULT INDICATOR

35 kV DEADBREAK ELBOW

SURGE ARRESTER

DISCONNECT

FUSE

POWER TRANSFORMER

CIRCUIT BREAKER

DC-AC INVERTER

BIFACIAL PV MODULE

TERMINAL

EARTH GROUND

L-B / D-B LOAD BREAK / DEAD BREAK

EXP EXPULSION FUSE

PRCLF
PARTIAL RANGE CURRENT LIMITING

FUSE

NEGATIVE GROUNDING

FI

#

NOTES

1. REFER TO OVERALL SITE PLAN (DWG# TBD) AND CABLE SCHEDULE FOR
NUMBER OF STRING CABLES PER COMBINER BOX.

2. STANDARD TEST CONDITIONS (STC):
2.1. IRRADIANCE: 1,000 W/ m2

2.2. SPECTRUM: AM 1.5
2.3. CELL TEMPERATURE: 25 °C

3. DC COLLECTOR IS NEGATIVE GROUNDED WITH SINGLE POLE FUSE ON POSITIVE
ONLY.

4. FAULT INDICATORS CONNECTED TO CAPACITIVE TEST POINTS ON 35 kV
DEADBREAK ELBOWS PER IEEE STD 386.

5. CABLE SIZES ARE PRELIMINARY AND WILL BE CONFIRMED AFTER AMPACITY
STUDY IS COMPLETE AS PAR OF 60% DESIGN
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1. REFER TO OVERALL SITE PLAN (DWG# TBD) AND CABLE SCHEDULE FOR
NUMBER OF STRING CABLES PER COMBINER BOX.

2. STANDARD TEST CONDITIONS (STC):
2.1. IRRADIANCE: 1,000 W/ m2

2.2. SPECTRUM: AM 1.5
2.3. CELL TEMPERATURE: 25 °C

3. DC COLLECTOR IS NEGATIVE GROUNDED WITH SINGLE POLE FUSE ON POSITIVE
ONLY.

4. CABLE SIZES ARE PRELIMINARY AND WILL BE CONFIRMED AFTER AMPACITY
STUDY IS COMPLETE AS PART OF 60% DESIGN.

LEGEND

INTERNAL WIRING (BY VENDOR)

FIELD WIRING (BY CONTRACTOR)

35 kV DEADBREAK ELBOW

SURGE ARRESTER

DISCONNECT

FUSE

POWER TRANSFORMER

CIRCUIT BREAKER

DC-AC INVERTER

BIFACIAL PV MODULE

TERMINAL

EARTH GROUND

L-B / D-B LOAD BREAK / DEAD BREAK

EXP EXPULSION FUSE

PRCLF PARTIAL RANGE CURRENT LIMITING
FUSE

NEGATIVE GROUNDING

#
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NOTES:

1. SLD IS INDICATIVE ONLY PENDING BESS EQUIPMENT SELECTION.

2. ALL EQUIPMENT RATINGS AND QUANTITIES ARE ON HOLD PENDING FINAL
EQUIPMENT SELECTION.

HOLDS:

1. INVERTER MODEL PENDING FINAL EQUIPMENT SELECTION.
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REVISIONS

REV PREPARED BY CHECKED BYDESCRIPTION DATE

FOR COMMENTS

NOT TO BE USED FOR CONSTRUCTION

NOTES:

1.     ALL DIMENSIONS IN FEET AND INCHES, UNLESS OTHERWISE NOTED.

2. THIS PAGE CONTAINS PRELIMINARY INFORMATION AND IS SUBJECT TO CHANGE
PENDING DETAILED DESIGN.

3. THE LOCATION OF EXISTING SERVICES INCLUDING THE SITE ACCESS ROAD AND
EXCLUSION ZONES HAVE BEEN APPROXIMATED. ACTUAL LOCATIONS PENDING
SITE SURVEY.

4. PROJECT BOUNDARY LIMITS DIMENSIONS AND SETBACKS:

- AREA: 127094 m² (12.7 ha)

- LENGTH: 1,775 m (5,823')

- SETBACK MINIMUM: 7.62 m (25')

5. ASSUMES NO ENVIRONMENTAL RESTRICTIONS OR SENSITIVE SPECIES SETBACKS
IDENTIFIED WITHIN THE PROJECT BOUNDARY LIMITS, UNLESS INDICATED.

6. DEFINITIONS:

- BESS = BATTERY ENERGY STORAGE SYSTEM

- PCS = POWER CONVERSION SYSTEM

7. ROAD LAYOUT IS PRELIMINARY, TO BE CONFIRMED IN CIVIL 30% DESIGN
PACKAGE.

SYMBOL LEGEND

PROPOSED AC COLLECTOR CABLE -
34.5kV

BATTERY ENCLOSURE

CENTRAL INVERTER (SG4400)

DC COMBINER BOX

EXCLUSION ZONE - DIFFICULT TERRAIN

FULL PV TABLE (2 x 25 MODULES)

HALF PV TABLE
(13 + 12 MODULES)

BESS PCS

PROJECT BOUNDARY LIMIT

DD-3 DITCH
(EXISTING PERMITTED DITCH)

SITE ROADS (NEW)

STATE LAND BOUNDARY

FIREBREAK (25')

DETAIL A - BESS AREA SITE PLAN

PV SYSTEM INFORMATION

TOTAL DC CAPACITY 9.38 MWDC

TOTAL AC CAPACITY 8.80 MWAC

DC/AC RATIO 1.065

PV INVERTER SYSTEM INFORMATION

PV INVERTER
SUNGROW

SG4400UD-MV-US

QUANTITY TWO (2)

MAXIMUM DC INPUT VOLTAGE 1500 V

RATED AC VOLTAGE 34.5 kV

AC POWER (DERATED) 4.4 MVA

CEC EFFICIENCY 98.5%

POWER FACTOR CAPABILITY 0.8 LEADING - 0.8 LAGGING

PV MODULE INFORMATION

PV MODULE THORNOVA TS-BGT66 (620W)

QUANTITY 15,125

OPEN CIRCUIT VOLTAGE @ STC 49.60 V

SHORT CIRCUIT CURRENT @ STC 15.92 A

RATED POWER 620 W

PV STRING INFORMATION

PV MODULES PER STRING 25

STRING QUANTITY 605

LAYOUT INFORMATION

PV MODULES ORIENTATION PORTRAIT - 2P

RACK CONFIGURATION FIXED TILT - 30°

RACK QUANTITY FULL PV TABLES - 288
HALF PV TABLES - 29

PITCH SPACING 11 m (36.1')

COMBINER BOX QUANTITY TBD

BESS SYSTEM INFORMATION

TOTAL POWER (MW) TBD

TOTAL ENERGY (MWh) TBD

BATTERY ENCLOSURE INFORMATION

MANUFACTURER TBD

MODEL TBD

QUANTITY TBD

BESS PCS INFORMATION

MANUFACTURER TBD

QUANTITY TBD

INVERTER CAPACITY @ 40ºC (MVA) TBD

MAXIMUM DC INPUT VOLTAGE (V) TBD

RATED AC VOLTAGE (kV) TBD

AC POWER (DERATED) (MVA) TBD

CEC EFFICIENCY TBD

POWER FACTOR CAPABILITY TBD

SITE ACCESS ROAD
(EXISTING)

SITE ENTRANCE
BESS AREA
(SEE DETAIL A)

CENTRAL INVERTER #2

CENTRAL INVERTER #1

E-HOUSE W/INDOOR
MAIN SWITCHGEAR AND
METERING

BESS PCS
BATTERY

ENCLOSURES

SCALE:1" = 1000'-0"
OVERALL PLAN

SCALE:1" = 10'-0"
DETAIL A
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DIFFICULT TERRAIN
PV RACKING KEEPOUT
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(NOTE 7)

AB REVISED AS PER CLIENT COMMENTS S. KUNG
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SCALE: 3/8" = 1'-0"
FRONT VIEW SCALE: 3/8" = 1'-0"

RIGHT SIDE VIEW

SCALE: 3/8" = 1'-0"
BASE TOP VIEW

2x4" PVC SCHEDULE 40
CONDUITS & FITTING
(MV AC CONNECTION)
(SEE NOTE 10)

4x3" PVC SCHEDULE 40
CONDUITS & FITTING
(DC CONNECTION)

FIBER OPTIC &
COMMS PANEL

4x2" PVC SCHEDULE 40
CONDUITS & FITTING
(FIBER OPTIC & COMMS)

1x2" PVC SCHEDULE 40
CONDUIT & FITTING
(TO MODULE TEMPERATURE
SENSOR IF REQUIRED)

GROUND LEVEL

NOTES:

1. DIMENSIONS ARE IN FEET AND INCHES, UNLESS OTHERWISE NOTED.

2. ALL CONDUITS MUST EXTEND PAST THE EDGE OF THE GROUND GRID AS
A MINIMUM DISTANCE.

3. REFER TO VENDOR DRAWINGS FOR ITS (INVERTER TRANSFORMER
STATION) DETAILS.

4. ALL GLAND PLATES ARE TO BE SUFFICIENTLY SEALED TO ENSURE THE
ENCLOSURE RATINGS ARE NOT COMPROMISED.

5. CONDUITS THAT TERMINATE BELOW GROUND MUST BE EQUIPPED WITH
A BELL END.

6. MINIMUM BENDING RADIUS SHALL BE RESPECTED DURING INSTALLATION
AND IN FINAL PLACEMENT OF THE CABLES.

7. INSTALLATION SHALL PROVIDE CABLE SLACK LOOPS FOR MV AC CABLES
ALLOWING FOR TWO RETERMINATIONS.

8. LABELS SHALL BE INSTALLED IDENTIFYING THE CIRCUITS AND PHASING.
ARC FLASH LABELS SHALL ALSO BE INSTALLED.

9. CONDUIT AND PILE LOCATIONS ARE INDICATIVE ONLY. LOCATIONS ARE
ON HOLD PENDING PILE DESIGN AND LOCATIONS.

10. ITS 2 WILL ONLY REQUIRE ONE 4" CONDUIT FROM THE MV CABINET.

HOLDS:

1. DC CABLE GLANDS PENDING FINAL CABLE SIZING.

16x3" PVC SCHEDULE 40
CONDUITS & FITTING
(DC CONNECTION)

SCALE: 1" = 1'-0"
DC CABINET GLAND PLATE

750 kcmil CABLE GLAND FOR DC
CABLE

SCALE: 1" = 1'-0"
MV AC GLAND PLATE

4" PVC TERMINAL ADAPTER

4" PVC CONDUIT

4-5/16" CUTOUT FOR
4" CONDUIT

CABLE TO S BEND
BEFORE
ENTERING THE ITS

TO CB
TO CB

TO CB

TO CB

EXPANSION JOINT

GROUNDING CABLE GLAND

PILE

GROUNDING CABLE GLAND

EXPANSION JOINT

1'
-1

1 
5/

8"
3'

-0
"

TB
D

1'-9 3/8"

1'
-3

 1
/4

"

4 15/16"

COMMUNICATION
WIRE ENTRY

SCALE: 1" = 1'-0"
COMMS CABINET GLAND PLATE

5 7/8"

7 
7/

8"

3" CONDUIT

HOLD 1
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SCALE: 1" = 1'-0"
DC CABINET 1

DC SWITCH

POSITIVE TERMINALS

NEGATIVE TERMINALS

SCALE: 1" = 1'-0"
DC CABINET 2

SCALE: 1" = 1'-0"
DC CABINET 3

SCALE: 1" = 1'-0"
DC CABINET 4

POSITIVE TERMINALS

NEGATIVE TERMINALS

SCALE: 1" = 1'-0"
DC CABINET SIDE VIEW

NOTES:

1. ALL DIMENSIONS ARE IN FEET AND INCHES, UNLESS OTHERWISE NOTED.

2. CABINET DIMENSIONS AND LAYOUT ARE INDICATIVE ONLY. THE
CONTRACTOR WILL BE RESPONSIBLE FOR ALL FINAL DIMENSIONS AND
LAYOUT.

3. ALL TERMINATIONS WILL BE COMPRESSION TYPE.

4. COMPRESSION LUGS SHALL BE COMPATIBLE WITH ALUMINIUM
CONDUCTORS FOR HOMERUN CABLES. FOR GROUNDING CABLE, THE
COMPRESSION LUGS SHALL BE COMPATIBLE WITH COPPER
CONDUCTORS.

5. ALL CABLE INSTALLATION WILL NOT EXCEED THE CABLES MINIMUM
BENDING RADIUS.

6. REFER TO VENDOR DRAWINGS FOR IS DETAILS.

7. REFER TO DRAWING 200040005-000000-47-D20-0010-01 FOR CONDUIT
AND GLAND PLATE DETAILS.

8. FOR GROUNDING CABLE SIZE AND CONNECTION DETAILS REFER TO
GROUNDING DOCUMENTS.

DC FUSE

5'-5 7/8" 5'-7 11/16"

DC SWITCH

POSITIVE TERMINALS

NEGATIVE TERMINALS

DC SWITCH

POSITIVE TERMINALS

NEGATIVE TERMINALS

DC SWITCH

POSITIVE TERMINALS

NEGATIVE TERMINALS

4'-4 1/8"
TYP.

27'-6 11/16"
TYP.

6'
-4

 1
/8

"
TY

P
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NOTES:

1. ALL DIMENSIONS ARE IN FEET AND INCHES, UNLESS OTHERWISE NOTED.

2. CABINET DIMENSIONS AND LAYOUT ARE INDICATIVE ONLY. THE
CONTRACTOR WILL BE RESPONSIBLE FOR ALL FINAL DIMENSIONS AND
LAYOUT.

3. CABLES ARE TO BE SUPPORTED SUCH THAT TERMINATIONS ARE FREE OF
ALL MECHANICAL STRESS AND STAIN. CABLE SUPPORT TO BE SUPPLIED
AND INSTALLED BY THE CONTRACTOR.

4. SURGE ARRESTOR AND TEST POINT FAULT INDICATOR MOUNTING AS PER
CONTRACTOR.

5. REFER TO DRAWING DWG # TBD FOR SURGE ARRESTOR AND FAULT
INDICATOR LOCATIONS.

6. REFER TO THE FINALIZED VENDOR SHOP DRAWINGS FOR THE IS
ENCLOSURE.

7. REFER TO DRAWING 200040005-000000-47-D20-0010-01 FOR CONDUIT
AND GLAND PLATE DETAILS.

8. CONCENTRIC NEUTRAL WIRES OF EACH POWER CABLE SHALL BE
INDEPENDENTLY CONNECTED TO THE GROUNDING BUS BAR.

9. FOR GROUNDING CABLE SIZE AND CONNECTION DETAILS REFER TO
GROUNDING DOCUMENTS.

10. ITS 2 WILL ONLY REQUIRE ONE 4" CONDUIT FROM THE MV CABINET.

4-5/16" CUTOUT FOR
4" CONDUIT (SEE NOTE 10)4" PVC TERMINAL

ADAPTER

4" PVC CONDUIT

GLAND PLATE
(TOP VIEW)

MV GROUND BUS BAR

SURGE ARRESTOR (SEE NOTE 4)

FAULT INDICATOR (SEE NOTE 4)

MEDIUM VOLTAGE T-BODY
(600 A)

ITS SKID  EXTERNAL
GROUNDING POINT

SCALE: 1" = '-0"
AC CABINET RIGHT VIEW

MV CABLE SUPPORT
BRACKET (SEE NOTE 3)

8'-0"
TYP.

9'
-6

"
TY

P
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