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ELECTRICAL SPECIFICATIONS

GENERAL

1. IT IS THE RESPONSIBIITY OF THE CONTRACTOR TO INSTALL A
COMPLETE, TESTED, COMMISSIONED, AND SATISFACTORY ELECTRIC
INSTALLATION IN' ACCORDANCE WITH THE DRAWINGS AND
SPECIFICATIONS. THE INTENT OF THE DRAWINGS IS NOT TO SHOW OR
UST EVERY ITEM TO BE PROVIDED BY THE CONTRACTOR. IF AN ITEM
IS NOT SHOWN OR LISTED THE CONTRACTOR IS RESPONSIBLE FOR
PROVIDING THE MISSING ITEMS TO ALLOW THE SYSTEM TO FUNCTION
PROPERLY.

2. ALL DIMENSIONS AND LOCATIONS OF EXISTING CONDITIONS MUST BE
VERFIED PRIOR TO COMMENCING WORK. THE CONTRACTOR SHALL
NOTIFY THE ENGINEER OF ANY DISCREPANCIES NOTED

3. ALL CONTRACTOR INITIATED CHANGES SHALL BE SUBMITTED IN WRITING
TO THE ENGINEER OF RECORD FOR APPROVAL PRIOR TO ANY
CHANGES IN' THE FIELD.

4. EXACT LOCATION AND MOUNTING OF ALL EQUIPMENT SHALL BE
VERIFIED IN THE FIELD.

5. THE CONTRACTOR SHALL READ AND UNDERSTAND ALL DRAWINGS AND
EQUIPMENT MANUALS PRIOR TO INSTALLATION OR OPERATION OF
EQUIPMENT. CONTRACTOR IS TO PROVIDE SKILLED LABOR FOR EACH
TRADE WHOSE WORK RELATES TO THE DRAWINGS AND SPECIFICATIONS.

6. ALL OUTDOOR EQUIPMENT ENCLOSURES SHALL BE RATED NEMA 3R
MINIMUM.

7. ALL THE EQUIPMENT SHOULD BE FREE FROM ANY DEBRIS, DAMAGED
COMPONENTS AND ANY CONNECTION ISSUES.

8. THE CONTRACTOR SHALL KEEP ACCURATE RECORDS OF ALL
DEVIATIONS IN WORK AS INSTALLED FROM WORK SPECIFIED ON THE
DRAWINGS, OR IN THE SPECIFICATIONS, NOTING THE ORIGIN OF THE
CHANGE.

9.  SUFFICIENT ACCESS AND WORKING SPACE SHALL BE PROVIDED NEAR
ELECTRICAL EQUIPMENT PER NEC ARTICLE 110.

10. CONTRAGTOR SHALL PREPARE AN OPERATION AND MAINTENANCE
MANUAL FOR ALL EQUIPMENT AND SYSTEMS INSTALLED.

11, CONDUIT JOINTS SHALL BE CUT SQUARE AND DE-BURRED UNTIL
SMOOTH. BENDS SHALL BE MADE SO THAT THE CONDUIT IS NOT
DAMAGED. THERE SHOULD NOT BE MORE THAN THE EQUIVALENT OF
FOUR QUARTER-BENDS (360 DEGREES) BETWEEN PULL PQINTS.

12, METAUC CONDU\T GROUNDS SHALL BE INSULATED AND SOLIDLY
D TO THE EGC SYSTEM. GROUNDS SHALL BE SIZED
AccoRmNc TO THE NEC.

13. CONDUCTORS SHALL BE COLOR-CODED, FACTORY OR FIELD APPLIED,
WITH AN INDUSTRY STANDARD COLOR FOR EACH PHASE AND THE
NEUTRAL.

BECORD DOCUMENTS

14. ON COMPLETION OF THE PROJECT, A COMPLETE SET OF MARKED v
PRINTS SHOWING ANY DEV\AT\UNS SHALL BE DELIVERED TO Tt
ENGINEER OF REC L THESE DRAWINGS ARE REV\EWED Bv THE

ENGINEER, THE CDNTRACT SHALL REMAIN INCOMPLETE.

WRING METHODS

15. EXPOSED PV WIRING SHALL BE PV WIRE TYPE, 90 DEGREE C, WET
RATED AND UV RESISTANT.

PV SOURCE AND OUTPUT CIRCUIT CONDUCTORS SHALL BE RED

POSITIVE, BLACK FOR NEGATIVE, AND GREEN FOR GROUND. F\ELD W\R\NG
THAT IS NOT COLOR CODED SHALL BE MARKED AT BOTH ENDS SHOWING
CIRCUIT POLARITY.

<

DC EQUIPMENT SHALL BE LUSTED WITH A DC VOLTAGE GREATER THAN
OR EQUAL TO THE MAXIMUM DC SYSTEM VOLTAGE.

=

INTERCONNECT WIRING AND POWER CONDUCTORS MUST BE I
ACCORDANCE WITH NEC NFPA 70. CONDUCTORS MUST CONFOR‘M T0 THE
MINIMUM BEND RADIUS SPECIFIED IN THE SPECIFIC NEC ARTICLE. WIRE
BUNDLES SHALL BE KEPT AWAY FROM SHARP EDGES TO Avom DAMAGE
TO WIRE INSULATION. ORS SHALL BE

EES C UNLESS OTHERW\SE NOTED IN_THE DRAW\NGS FDR OUTDUOR'
INSTALLATIONS, CONDUITS AND FITTINGS SHALL BE PROPERLY NEMA
RATED AS REQUIRED BY THE NEC.

19. CONNECTORS SHALL BE TORQUED PER DEVICE LISTING OR
MANUFACTURER’S RECOMMENDATION.

20. AC WIRING SHALL BE COPPER RATED AT 90 DEGREES C, RATED
6O0VAC UNLESS OTHERWISE NOTED IN THE DRAWINGS.

N

PV SOURCE CIRCUITS IN FREE AIR SHALL BE PROPERLY SUPPORTED
AND SEPARATED TO MAINTAIN AMPACITY RATINGS AND INSULATION
INTEGRITY.

25. F\ELD MADE CONNECTORS FOR PV QUICK CONNECTS SHALL BE THE SAME TYPE AND
ANUFACTURER AS THE PV MODULES AND USE THE MANUFACTURER SPECIFIED
CR\MP\NG TOOL.

GROUNDING.

26. ONLY ONE CONNECTION TO DC CIRCUITS AND ONE CONNECTION TO AC CIRCUITS
SHALL BE MADE FOR SYSTEM GROUNDING.

27. NON—CURRENT CARRYING METAL PARTS SHALL BE CHECKED FOR PROPER
EQUIPMENT GROUNDING TO ENSURE THE TERMINAL LUG IS PROPERTY BOLTED AND
METAL-METAL CONTACT IS MADE. PAINT AND/OR FINISH AT THE POINT OF CONTACT
IS TO BE REMOVED.

28. MODULES SHALL BE BONDED WITH EQUIPMENT GROUNDING CONDUCTORS BONDED TO
A LOCATION APPROVED BY THE MANUFACTURER WITH A MEANS OF BONDING LISTED
FOR THIS PURPOSE.

29. GROUNDING SYSTEM COMPONENTS SHALL BE LISTED FOR THER PURPOSE, INCLUDING
BUT NOT LIMITED TO GROUND RODS, GROUNDING LUGS, GROUNDING CLAMPS, ETC.

30. GROUNDING CONDUCTORS SHALL MEET THE FOLLOW SPECIFICATIONS:
30.1. SOLID CONDUCTORS: A 3

STRANDED CONDUCTORS: ASTM B 8.
TINNED CONDUCTORS: ASTM B 33,

. GROUNDING BUS WHERE SPECIFIED SHALL BE RECTANGULAR BARS OF ANNEALED
COPPER, CROSS SECTION SIZED FOR APPLICATION PER NEC, UNLESS OTHERWISE
INDICATED; WITH INSULATORS.

32. GROUNDING CONDUCTORS SHALL BE ROUTED ALONG THE SHORTEST AND
STRAIGHTEST PATHS POSSIBLE. AVOID OBSTRUCTING ACCESS OR PLACING
CONDUCTORS WHERE THEY MAY BE SUBJECTED TO STRAIN, IMPACT, OR DAMAGE.

33.INSTALL A GROUND CONDUCTOR LOOP AND GROUND RODS, ELECTRICALLY
CONNECTED TO BUILDING STRUCTURE, GROUND RODS, AND EXTERIOR EQUIPMENT AS
SHOWN ON DRAWINGS.

RACEWAYS

34. METAL CONDUIT AND TUBING SHALL MEET THE FOLLOWING STANDARDS:
34, R\ \D TEEL CONDUIT: ANSI CBO.1.

CBO.3. (FOR INDOOR USE ONLY).
LFMC FLEX\BLE STEEL CONDUIT WITH PVC JACKET.

35. FITTINGS FOR CONDUIT SHALL BE LISTED FOR TYPE AND SIZE RACEWAY WITH WHICH
USED, AND FOR APPLICATION AND ENVIRONMENT IN WHICH INSTALLED

36. COATED FITTINGS FOR PVC—COATED CONDUIT SHALL HAVE MINIMUM THICKNESS OF
0.040 INCHES WITH OVERLAPPING SLEEVES PROTECTING THREADED JOINTS.

37. NONMETALIC WIREWAY SHALL BE PROVIDED AS FIBERGLASS POLYESTER, EXTRUDED
AND FABRICATED TO SIZE AND SHAPE INDICATED, WITH NO HOLES OR KNOCKQUTS.
COVER IS GASKETED WITH OIL-RESISTANT GASKET MATER\AL AND FASTENED WITH
CAPTIVE SCREWS TREATED FOR CORROSION RESISTANCI
FLANGED, WITH STAINLESS—STEEL SCREWS AND OIL-| RESASTANT GASKETS

38. RACEWAYS FOR OPTICAL FIBER AND COMMUNICATIONS CIRCUITS SHALL BE INSTALLED

%

JB.L /4 \NCH TR'ADE SIZE AND SMALLER: INSTALL RACEWAYS IN MAXIMUM LENGTHS

38.2. 1—\NCH TRADE SIZE AND LARGER: INSTALL RACEWAYS IN MAXIMUM LENGTHS OF

383, INSTALL WITH A MAXNUM OF TWO SO-DEGREE BENDS OR EQUIVALENT FOR EACH
LENGTH OF RACEWAY UNLESS DRAWINGS SHOW STRICTER REQUIREMENTS.
SEPARATE LENGTHS WITH PULL OR JUNCTION BOXES OR TERMINATIONS AT
DISTRIBUTION FRAMES OR CABINETS WHERE NECESSARY TO COMPLY WITH THESE
REQUIREMENTS.

DISCONNECTING MEANS

39. MEANS SHALL BE PROVIDED TO DISCONNECT THE PV SYSTEM FROM WIRING SYSTEMS
INCLUDING POWER SYSTEMS AND ENERGY STORAGE SYSTEMS.

40. PV DISCONNECTS SHALL NOT BE REQUIRED TO BE SUITABLE AS SERVICE EQUIPMENT
AND SHALL BE RATED IN ACCORDANCE WITH ARTICLE 690 PART Il DISCONNECTING
MEANS.

PANELBOARDS
41. CONTRACTOR SHALL PROVIDE THE FOLLOWING SUBMITTALS:

41.1. EACH TYPE OF PANELBOARD, OVERCURRENT PROTECTIVE DEVICE, TRANSIENT
VOLTAGE SUPPRESSION DEVICE, ACCESSORY, AND COMPONENT INDICATED.
INCLUDE DIMENSIONS AND MANUFACTURERS' TECHNICAL DATA ON FEATURES,
PERFORMANCE, ELECTRICAL CHARACTERISTICS, RATINGS, AND FINISHES.

41.2. MANUFACTURER SEISMIC QUALIFICATION CERTIFICATION: SUBMIT CERTIFICATION
THAT PANELBOARDS, OVERCURRENT PROTECTIVE DEVICES, ACCESSORIES, AND
COMPONENTS WILL WMITHSTAND SEISMIC FORCES DEFINED IN DIMSION 26 SECTION
"VIBRATION AND SEISMIC CONTROLS FOR ELECTRICAL SYSTEMS® INCLUDE THE
FOLLOWING:

41.21. BASIS OF CERTFICATION: INDICATE WHETHER WITHSTAND CERTIFICATION IS
BASED ON ACTUAL TEST OF ASSEMBLED COMPONENTS OR ON CALCULATION,

41.2.2. DIMENSIONED OUTLINE DRAWINGS OF EQUIPMENT UNIT: IDENTIFY CENTER OF
GRAVITY AND LOCATE AND DESCRIBE MOUNTING AND ANCHORAGE
PROVISIONS.

41.2.3. DETAILED DESCRIPTION OF EQUIPMENT ANCHORAGE DEVICES ON WHICH THE
CERTIFICATION IS BASED AND THEIR INSTALLATION REQUIREMENTS.

41, 3 FIELD QUALITY-CONTROL TEST REPORTS INCLUDING THE FOLLOWING:
TEST PROCEDURES USED.
41.3.2. TEST RESULTS THAT COMPLY WITH REQUIREMENTS.
2133 RESULTS OF FAILED TESTS AND CORRECTIVE ACTION TAKEN TO ACHIEVE
TEST RESULTS THAT COMPLY WITH REQUIREMENTS.

41.4. PANELBOARD SCHEDULES: FOR INSTALLATION IN PANELBOARDS. SUBMIT FINAL
VERSIONS AFTER LOAD BALANCING.

41.5. OPERATION AND MAINTENANCE DATA: FOR PANELBOARDS AND COMPONENTS TO
INCLUDE IN EMERGENCY, OPERATION, AND MAINTENANCE MANUALS. IN ADDITION
TO ITEMS SPECIFIED IN DIVISION 01 SECTION "OPERATION AND MAINTENANCE
DATA,” INCLUDE THE FOLLOWING:
#1.5.1.  MANUFACTURER’S WRITTEN INSTRUCTIONS FOR TESTING AND ADJUSTING
OVERCURRENT PROTECTIVE DEVICES.
41.5.2. TIME-CURRENT CURVES, INCLUDING SELECTABLE RANGES FOR EACH TYPE OF
OVERCURRENT PROTECTIVE DEVICE

42. CONTRACTOR SHALL MEET THE FOLLOWING QUALITY ASSURANCE STANDARDS:

42.1. SOURCE LIMITATIONS: OBTAIN PANELBOARDS, QVERCURRENT PROTECTIVE
DEVICES, COMPONENTS, AND ACCESSORIES THROUGH ONE SOURCE FROM A
SINGLE MANUFACTURER.

42.2. PRODUCT OPTIONS:  DRAWINGS INDICATE SIZE, PROFILES, AND DIMENSIONAL
REQUIREMENTS OF PANELBOARDS AND ARE BASED ON THE SPECIFIC SYSTEM
INDICATED. REFER TO DIVISION 01 SECTION "PRODUCT REQUIREMENTS.”

42.3. ELECTRICAL COMPONENTS, DEVICES, AND ACCESSORIES: LISTED AND LABELED
AS DEFINED IN NFPA 70, ARTICLE 100, BY A TESTING AGENCY ACCEPTABLE TO
AUTHORITIES HAVING JURISDICTION, AND MARKED FOR INTENDED USE.

42.4. COMPLY WITH NEMA PB 1

42.5. COMPLY WITH NFPA 70.

43. CONTRACTOR SHALL COORDINATE LAYOUT AND INSTALLATION OF PANELBOARDS AND
COMPONENTS WITH OTHER CONSTRUCTION THAT PENETRATES WALLS OR IS
SUPPORTED BY THEM, INCLUDING ELECTRICAL AND OTHER TYPES OF EQUIPMENT,
RACEWAYS, PIPING, AND ENCUMBRANCES TO WORKSPACE CLEARANCE REQUIREMENTS.

44. CGNTRACTOR SHALL PROVIDE PANELBOARD PRODUCTS THAT MEET THE FOLLOWING

441 MANUFACTURER SHALL BE AS SHOWN ON DRAWNGS OR EQUAI
44.2. FABRICATE AND TEST PANELBOARDS ACCORDING TO IEEE 344 TO WITHSTAND
SEISMIC FORCES DEFINED IN DIVISION 26 SECTION "VIBRATION AND SEISMIC
ONTROLS FOR ELECTRICAL SYSTEMS.”
44.3, ENCLOSURES SURFACE MOUNTED CABINETS. NEMA PB
44.31. RATED FOR ENVIRONMENTAL CONDITIONS AT \NSTALLED LOCATKJN
44.3.2. OUTDUUR LOCATIONS: NEMA 250, TYPE 4X STAINLESS.
44.3.3. OTHER WET OR DAMP INDOGR LOCATIONS: NEMA 250, TYPE 4X.
44.3.4. FRONT: SECURED TO BOX WITH CONCEALED TRIM CLAMPS. FOR
SURFACE—MOUNTED FRONTS, MATCH BOX DIMENSIONS; FOR FLUSH-MOUNTED
FRONTS, OVERLAP BOX.
44.3.5. FINISH:MANUFACTURER'S STANDARD ENAMEL F\N\SH OVER
CORROSION—RESISTANT TREATMENT OR PRIMER C!
44.3.6. DIRECTORY CARD. WITH TRANSPARENT PROTECTWE covER MOUNTED IN
METAL FRAME, INSIDE PANELBOARD DO

44.4. PHASE AND GROUND BUSES:
44.4. MATERIAL:  HARD—DRAWN COPPER, 98 PERCENT CONDUCTIVITY.
44.4.2. EQUIPMENT GROUND BUS: ADEQUATE FOR FEEDER AND BRANCH-CIRCUIT
EQUIPMENT GROUND CONDUCTORS; BONDED TO BOX
445 CONDUCTOR CONNECTORS: SUITABLE FOR USE WITH CONDUCTOR MATERIAL.
451, LUGS: MECHANICAL TYPE.

44.6. SERVICE EQUIPMENT LABEL: UL LABELED FOR USE AS SERVICE EQUIPMENT FOR
PANELBOARDS WITH MAIN SERMCE DISCONNECT SWITCHES.

44.7. UL LABEL INDICATING SERIES—CONNECTED RATING WITH INTEGRAL OR REMOTE
UPSTREAM OVERCURRENT PROTECTIVE DEVICES. INCLUDE SIZE AND TYPE OF
UPSTREAM DEVICE ALLOWABLE, BRANCH DEVICES ALLOWABLE, AND UL
SERIES—CONNECTED SHORT—CIRCUIT RATING.

45. CONTRACTOR SHALL PROVIDE OVERCURRENT PROTECTIVE DEVICES THAT MEET THE
FOLLOWING CRITERIA:

45.1. MOLDED-CASE CIRCUIT BREAKER. PROVIDE BREAKERS FROM_PANELBOARD
MANUFACTURER. UL 489, WTH SERIES—CONNECTED RATING TO MEET AVAILABLE
FAULT CURRENTS

45.2. THERMAL-MAGNETIC CIRCUIT BREAKERS: _INVERSE TIME-CURRENT ELEMENT FOR
OW—LEVEL QVERLOADS, AND INSTANTANEOUS MAGNETIC TRIP ELEMENT FOR
SHORT CIRCUITS. ADJUSTABLE MAGNETIC TRIP SETTING FOR CIRCUIT-BREAKER
FRAME SIZES 250 A AND LARGER

45.3. ADJUSTABLE INSTANTANEOUS—TRIP CIRCUIT BREAKERS: MAGNETIC TRIP ELEMENT
WITH FRONT-MOUNTED, FIELD-ADJSTABLE TRIP SETTING.

45.4. ELECTRONIC TRIP-UNIT CIRCUIT BREAKERS SHALL HAVE RMS SENSING;
FIELD- REPLACEABLE RATING PLUG; AND WITH THE FOLLOWNG FIELD-ADJUSTABLE
SETTINGS:

45.4.1. INSTANTANEOUS TRIP.

45.42. LONG- AND SHORT-TIME PICKUP LEVELS

45.4.3. LONG— AND SHORT-TIME TIME ADJUSTMENTS.

45.4.4. GROUND—FAULT PICKUP LEVEL, TIME DELAY, AND 12/T RESPONSE.

45.5. GFCI CIRCUIT BREAKERS: SINGLE— AND TWO—POLE CONFIGURATIONS WITH 5-MA
WHERE INSTALLED PROTECTION OF GENERAL USE RECEPTACLES, WHERE
REQUIRED, 30-MA TRIP SENSITMTY FOR CIRCUITS INSTALLED TO SUPPLY
SPECIFIC EQUIPMENT.

REQUIRED SAFETY SIGNS AND LABELS

i

2,

3,

5.

6

THE MARKING SHALL ADEQUATELY WARN OF THE HAZARD USING EFFECTIVE WORDS AND/OR
COLORS AND/OR SYMBOLS PER NEC 110.21.

THE LABEL SHALL BE PERMANENTLY AFF\XED TO THE EQUIPMENT OR WIRING METHOD AND
SHALL NOT BE HAND WRITTEN PER NEC 110

THE LABEL SHALL BE OF SUFFICIENT DURABILITY ABLE TO WITHSTAND THE ENVIRONMENT
INSTALLED IN PER NEC 110.21.

LABELS AND MARKINGS SHALL BE APPLIED TO THE APPROPRIATE COMPONENTS IN
ACCORDANCE WITH THE NEC.

PV MODULES AND INVERTERS ARE TO BE SUPPLIED FROM THE MANUFACTURER WITH
PRE-APPLIED MARKINGS TO MEET THE REQUIREMENTS OF NEC 690.51 & 690.41(B)(1)

UNLESS OTHERWSE SPECIFIED ON THE LAEEUNG SHEET, OSHA 1910.145 AND ANSI 2535
RECOMMENDED SPECIFICATIONS ARE AS FOLI
ROUNDED OR BLUNT CORNERS FREE OF SHARF‘ EDGES.

6.2. VISIBLE AT A MINIMUM DISTANCE OF 5FT, OR GREATER.

6.3. "DANGER" HEADER; RED BACKGROUND WITH WHITE LETTERING.

6.4. "WARNING" HEADER; ORANGE BACKGROUND WITH BLACK LETTERING.
6.5. "CAUTION" HEADER; YELLOW BACKGROUND WITH BLACK LETTERING.
6.6. "NOTICE' LABEL HEADER TO BE IN BLUE WITH WHITE LETTERING.
6.7. OTHER TEXT TO BE BLACK ON A WHITE BACKGROUND.

ALL RELEVANT COMPONENTS OF THE PHOTOVOLTAIC SYSTEM SHALL BE CLEARLY MARKED

AND LABELED IN ACCORDANCE WITH NEC ARTICLE 690,
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STANDARD BLOCKS -

ELECTRICAL

STANDARD ABBREVIATIONS

— ELECTRICAL

A AMPERE 1A ELECTRONICS INDUSTRY ASSOCIATION N NEWTON A TELECOMMUNICATIONS INDUSTRY
ACB AR CIRCUIT BREAKER EJ EXPANSION JOINT N NORTH ASSOCIATION
Q PROTECTION, INSTRUMENTATION, OR AUTOMATION DEVICE AB AR BREAK EL ELECTRICAL NC NORMALLY CLOSED TRP TRIP
POWER /POTENTIAL TRANSFORMER ABV ABOVE ELEV  ELEVATION Ncc NORMALLY CLOSED CONTACT TURB  TURBINE
AC ALTERNATING CURRENT ENCL  ENCLOSURE N/C NO CONNECTION ™ TRANSMIT
ADY ADJUSTABLE £Q EQUAL NIC NOT IN CONTRACT ™ TYPICAL
N COIL OR ELEMENT ADJT  ADJACENT EQUIP  EQUIPMENT NO NORMALLY OPEN ue UNDERGROUND
ALT ALTERNATE EST ESTIMATE NoC NORMALLY OPEN CONTACT UNO  UNLESS NOTED OTHERWISE
AL ALUMINUM EXIST  EXISTING NS SYNCHRONIZING NEUTRAL v voLT
INPUT APPRX  APPROXIMATE F FARAD NTS NOT T0 SCALE VA VOLTAMPERE
DC BREAKER B F FUSE o OUTSIDE DIAMETER VA PHASE A VOLTAGE
BF BREAKER FAIL FREQ  FREQUENCY T OUTPUT VAR REACTIVE POWER
BFI BREAKER FAIL INITIATE FT FE 3 REAL POWER OR PRIMARY VB PHASE B VOLTAGE
AN/ RESISTOR BKR BREAKER FT FEED THROUGH PR PUSH BUTTON VAC ALTERNATING CURRENT VOLTAGE
BLDG  BUILDING FUT FUTURE PF POWER FACTOR Ve PHASE C VOLTAGE
BLK BLOCK G CONDUCTANCE OR GROUND PLC PROGRAMMABLE LOGIC CONTROLLER ves VACUUM CIRCUIT BREAKER
BOT BOTTOM GA GAUGE PM PAD-MOUNT TRANSFORMER voe DIRECT CURRENT VOLTAGE
% g POTENTIAL TRANSFORMER [ NORMALLY OPEN CONTACT BTV BRITISH THERMAL UNIT GALV  GALVANIZED PSSS  PROVIDER SWITCHYARD VERT  VERTICAL
BTWN  BETWEEN B GROUND BUS PT POINT VIF VERIFY IN FIELD
BU BACKUP ecB GAS CIRCUIT BREAKER PT POTENTIAL TRANSFORMER W NEUTRAL VOLTAGE
M~ NORMALLY CLOSED CONTACT c coLoums GEN  CENERATOR PVC  POLYVINYL CHLORIDE W VOLTAGE REGULATOR
3 E POTENTIAL TRANSFORMER cap CAPACITOR OR CAPACITANCE el GALVANIZED IRON PWT  PAVEMENT VREG  VOLTAGE REGULATOR
@ AMBER LIGHT cap CORRUGATED ALUMINUM PIPE GND GROUND PWR POWER vs SYNCHRONIZING VOLTAGE
cB CENTER BREAK GOAB  GANG OPERATED AIR-BREAK SWITCH [ REACTIVE POWER vr VOLTAGE TRANSFORMER
= CURRENT TRANSFORMER CBL  CABLE GRC  GALVANIZED RIGID CONDUIT R RESISTANCE OR RESISTOR w WEST
® RED LIGHT CEM CEMENT GRD GRADE, GRADING RCLS RECLOSE w WATT
CcF CUBIC FOOT GRSC  GALVANIZED RIGID STEEL CONDUIT RAD RADIUS w/ WITH
? FUSED DISCONNECT @ GREEN LIGHT CHK CHECK H HENERY RAD RADIAN w/o WITHOUT
cl CAST IRON HDPE  HIGH-DENSITY POLYETHYLENE RD ROAD X REACTANCE
cIP CAST IRON PIPE HLO HOT LINE ORDER RE REMOTE END XFMR  TRANSFORMER
BLUE LIGHT CIPC CAST—IN—PLACE CONCRETE HORIZ  HORIZONTAL REF REFERENCE XMSSN  TRANSMISSION
\ﬁ 3—PHASE GROUNDED WYE CONNECTION CIR CIRCLE HP HORSEPOWER REQD REQUIRED Y ADMITTANCE
= e CKT CIRCUIT HZ HERTZ RET REMOTE END TRIP S YELLOW
{Dj INCANDESCENT LIGHT CLK CLOCK 1A PHASE A CURRENT RET  RETURN z IMPEDANCE
g 1-PHASE GROUNDED WYE CONNECTION CLS CLOSE B PHASE B CURRENT REV REMSION 2 TIME-DELAY
= CMIL  CIRCULAR MIL Ic PHASE C CURRENT RLY RELAY 2 DISTANCE
SHORTING BLOCK cMP CORRUGATED METAL PIPE i) INSIDE DIAMETER RR RAILROAD 25 SYNCHRONISM CHECK
A 3—PHASE DELTA CONNECTION cos COSINE IN INPUT ROW  RIGHT OF WAY 27 UNDERVOLTAGE
CONC  CONCRETE IN INCH RTS READY TO SEND 30 ANNUNGIATOR
° CONNECTION POINT CONST ~ CONSTRUCTION IN NEUTRAL CURRENT RTY REMOTE TERMINAL UNIT 32 DIRECTIONAL POWER
» POLARITY MARK CONT  CONTINUOUS INCL  INCLUDE(D), INCLUDING RX RECEIVE 37 UNDERCURRENT OR UNDERPOWER
CONTR  CONTRACTOR IND INDUSTRY s APPARENT POWER 38 BEARING
cs INT INTERSECTION s SOUTH 40 FIELD
= GROUND o TERMINATION CONNECTION POINT csP CORRUGATED STEEL PIPE INV INVERT s SOURCE 43 MANUAL TRANSFER OR SELECTOR DEVICE
cT CURRENT TRANSFORMER P POLARIZING CURRENT S—L SOURCE-LOAD 46 REVERSE—PHASE
y CRL  CBICIRDISWITCHER OR CONTROL SWITCH i COMPLEX NUMBER SA SURCE ARRESTOR 47 PHASE-SEQUENCE VOLTAGE
o  FUSED DISCONNECT [] POLARITY MARK (CURRENT TRANSFORMERS) cTS CLEAR TO SEND v JOULE s¢ SWITCH CABINET 49 MACHNE OR TRANSFORVER THERNAL RELAY
cu COPPER B JUNCTION BOX sec SECTION 50 INSTANTANEQUS OVERCURRENT
oc DIRECT CURRENT KA KILOAMPRERE SEC SECONDARY 51 AC TIME OVERCURRENT
U& GROUND e} DATA CARRIER DETECT KV KILOVOLT sve SERVICE 52 AC CIRCUIT BREAKER
o  FUSED DISCONNECT WITH SLUG DCE DATA COMMUNICATIONS EQUIPMENT KW KILOWATT sve STATIC VAR COMPENSATOR 520 NORMALLY OPEN BREAKER CONTACT
Py DDE DOUBLE DEAD END L INDUCTANCE SHT  SHEET 52 NORMALLY CLOSED BREAKER CONTACT
DE DEAD END L LINE SIM SIMILAR 59 QVERVOLTAGE
°o o CIRCUIT BREAKER DEM DEMOLISH, DEMOLITION L LoAD SN SINE 60 VOLTAGE BALANCE
DEMOB  DEMOBILIZE 8 LOAD BREAK SPEC  SPECIFICATION 63 PRESSURE SWITCH
DET DETAIL LGPP LANDFILL GAS POWER PLANT SPECS ~ SPECIFICATIONS 64 APPARATUS GROUND
= FUSE DFR DISTURBANGE FAULT RECORDER LT LIGHT SPSS  SPARTAN SUBSTATION 67 AC DIRECTIONAL OVERCURRENT
ol DIGITAL INPUT M METER(S) ss SYNCHRONIZING SWITCH 68 BLOCKING
DIA DIAMETER MAT MATERIAL STA STATION 69 PERMISSIVE
\ HOOK STICK OPERATED SWITCH DIAG DIAGONAL MAX MAXIMUM ST STANDARD 7 LEVEL SWITCH
DM DIMENSION NFG MANUFACTURER sW SWITCH 74 ALARM
° DIST  DISTRIBUTION M MILE SWGR  SWITCHGEAR 76 DC OVERCURRENT
DNP DISTRIBUTED NETWORK PROTOCOL MIN MINIMUM SYM SYMMETRICAL 78 OUT-OF—STEP
oo MANUALLY OPERATED SWITCH DO DIGITAL QUTPUT Misc MISCELLANEOUS SYNCH ~ SYNCHRONIZE 79 RECLOSING RELAY
DSSS D STREET SUBSTATION MM MILLIMETER(S) T TIME OR TRANSFORMER B1 FREQUENCY
o DTE DATA TERMINAL EQUIPMENT MO MOTOR OPERATED (OR) TAN TANGENT 85 CARRIER OR PILOT WIRE
—o THERMOSTAT Dwe DRAWING MOB MOBILIZE M TRIP COIL MONITOR B6 Lock out
EA EACH MTR METER TEL TELEPHONE 87 DIFFERENTIAL
MW MEGAWATT TERM TERMINAL 94 TRIPFING
N NEUTRAL TEMP  TEMPORARY
CABLE # /0
EQUIPMENT W CABLE TAG WIRING DIAGRAMS & 3-LINES
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PROJECT:
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FEET

NER/PROJECT ENGINEER:

GRIFFIN LOGAN/MAX DO

NO.

DESICN /CONSTRUCTION /ASBUILT REVISION

ALDSON 05 4

24-0560

DWN BY/DATE

REVIEWED BY/DATE
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ISSUED FOR 65% REVIEW

MED/03-07-2025

ISSUED FOR 95% REVIEW

MED/04-29-2025

JRV/03-07-2025

JRV/04-29-2025

1SSUED_FOR DESIGN

MED/09-04-2025

JRV/09-04-2025

|Uom

ISSUED FOR PV _CONSTRUCTION BID

GGL/10-11-2025

MED /10112025

ENG. STAMP

TEL: (907) 522-1953
FAX: (807) 520-1182
WEB: WWWEPSINC.COM

P TRANSFORMER

D UTILITY R POLE

DRAWING NO./SHEET

REFERENCE DRAWING DESCRIPTION

System Summary

Physical Arrangement

Methodology Fixed Tilt, Ground Mount
Tilt 35°
Azimuth 181°
Racking System / Model Nuance Osprey PowerRACK

Electrical Arra

Watts per Module 595W
24 Module Strings 20
Quantity of Modules 480
Total DC System Size 285,600W
Inverter Arrangement
Manufacturer SMA
Model Sunny Highpower PEAK3 125-US
Inverter Size 125kW
Quantity of Inverters 2
Strings per Inverter 10
PV Modules
Manufacturer SEG Solar
Model SEG-595-BTA-BG
Peak Power 595W
Quantity of Modules 480
LEGEND
DC COMBINER
D BOXES (4)
FENCE
LINE /LOD
SOLAR

INVERTER (2)

NOT FOR
CONSTRUCTION

DRAWING NAME:

TANANA CHIEFS CONFERENCE
GRAYLING RENEWABLE ENERGY
PV ARRAY LAYOUT DIAGRAM

grre—el—2500_2.dwg

DRAWING NO.
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“” BEAM SUPPORT FOR
ARRAY—PCH
INTERCONNECTION POINT
FOR CABLESMART CABLE
HANGING SYSTEM

MAIN SERVICE
DISCONNECT

40'-0" ROW SPACING
(TYP.)

oo o
| S S B S

T

\

i

PRE—CAST CONCRETE PAD

PV STEP—UP TRANSFORMERS
480V-12.47kV 500kVA

\— MAINTAIN 1* (12") SPACING

PANELS, OR FURTHEST EXTENT

ACKING A

BETWEEN R S
MEASURED BY INSTALLED

OF RACKING SYSTEM

PROPOSED SITE
/MMNTENANCE GATE (25FT)
B B i —

INVERTERS /POWER CONVERSION HUT:
SEE DETAIL 2

2 ROW OFFSET ———————————————— =

-

=
T

T—T t

0
=

=

0

20

0

PV_ARRAY SITE OVERVIEW
2

0 40 FEET
]

[

PROPOSED SITE
ENTRANCE GATE (12FT)

PAD MOUNT TRANSFORMER

LEGEND

DC COMBINER
BOXES (4)

FENCE
LINE/LOD

PV ARRAY

SOLAR
INVERTER (2)

CABLE HANGER

_—— = MESSENGER
UG POWER
| - CABLE
@ XFMR/POWER CONVERSION HUT DETAIL %//w RISER POLE
4 ) 4 8 FEET NOT FOR - Ue conm
CONSTRUCTION CABLE
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®

BILL OF MATERIAL

EST.

REF. No.| UNT | arv. DESCRIPTION MFGR. /CATALOG NO.
EA 2 | SUNNY HIGHPOWER PEAK3-125KW SMA/SHP 125-US—21
EA 1| COMMUNICATION PANEL SEE REF. 1
EA 1 |POWER DISTRIBUTION PANELBOARD SQUARED /HCJ23734M
EA 1 | STATION SERVICE SUBSTATION, 10kVA HAMMOND /M1PCO10LESF
EA 2 |200A CRCUIT BREAKER
HOME RUN HANGING SYSTEM— EA 1 |30a/2P CIRCUIT BREAKER
EA 1 |400A MAIN CRCUIT BREAKER
FEED CONDUIT 40DA LOAD BREAK DISCONNECT WITH PROVISIONS
THROUGH WALL| pm PADLOCK
° e LECTRIC BASEBOARD HEATER, 1000W, 120VAC
1| WO THERMOSTAT

WALL MOUNT SHUTTER FAN, >2500CFM, 120VAC
W/ DAMPER MOTOR CONTROLLED BY THERMOSTAT|

I
CONDUIT ENTRY INTO BUILDING
4 FOOT SERVICE Loop——————

EA 1 PROGRAMMABLE THERMOSTAT

EA 1 10" MOTORIZED INTAKE DAMPER

€A 2 | GFCI RECEPTACLE

PCH (WEST OUTSIDE) PCH (NORTH OUTSIDE)

ELECTRO INDUSTRIES
EA 1 SHARK 250 SELF—ENCLOSED METER ASSEMBLY | /ENCSHK250-277-60—10-V3-02-INP10OS-X

EA 2 |90 VENTILATION HOOD WITH INSECT SCREEN

EA 1 LIGHT SWITCH

A P 600V 20A METER SOCKET MILBANK UC7237—-XL

GRFERERIPEIRBEIEREEREEEL

W/SELF—SHUNTING BYPASS
f EA 1 400A CT ENCLOSURE
A
i TTTTT———————CABLE HANGER MESSENGER SYSTEM
b
ABLE SECURED TQ PCH EVERY 12" NOTES:
FROM HANGER 70 CONDWT (1) MOUNT SMA SHP—125-US INVERTERS SUCH THAT THEY ARE 4" AWAY FROM THE WAL,
AND 20" ON ALL OTHER SIDES FROM WALLS, FLOORS, CEILINGS, AND OTHER DEVICES.
12" 90" SWEEP ANGLED DOWN ¢ MAINTAIN 4° WORKING CLEARANCE ZONE IN FRONT OF INVERTERS, PER NEC. PROVIDE A 4" X 4"
\—uuum TIGHT CONDUIT GLAND @E} ® WIREWAY (MINIMUM) BETWEEN INVERTERS AND PANELBOARD
® (2) MOUNT POWER DISTRIBUTION PANELBOARD SUCH THAT MANUFACTURER RECOMMENDED CLEARANCE
@ ’—‘ DISTANCES BETWEEN THE PANELBOARD AND WALLS, FLOORS, CEILINGS, AND OTHER DEVICES
Q T IS MAINTAINED, AS WELL AS A 4’ WORKING CLEARANCE IN FRONT OF THE PANELBOARD, PER NEC
PCH EAST INSIDE @ MOQUNT STATION SERVICE SUBSTATION SUCH THAT ALL MANUFACTURER RECOMMENDED CLEARANCE
HOME-RUN ENTRY PCH (WEST INSIDE) 4(—) zog5§ ég/ATLEF%%‘CEngPEMRErLTE IS MAINTAINED, AS WELL AS A 4 WORKING CLEARANCE ZONE IN

(%) ROUTE CONDUITS SUCH THAT THE STUB-UP AREA IS DIRECTLY UNDER ALL DESTINATION DEVICES
IN THE POWER CONVERSION HUT

(5) PROVIDE CEILING MOUNTED LIGHTING SUCH THAT 30 FOOTCANDLES IS MAINTAINED. MOUNT LIGHT
SWITCH NEXT TO DOOR AT LEAST 40" FROM FLOOR.

ANY LINE ITEM ON THE E\LL DF MATERIAL THAT DOES NOT HAVE A SPECIFIED MFGR./CATALOG NO.
IN THE RIGHT—HAND_COLY AN BE CONTRACTOR DETERMINED, PROVIDED THAT ALL CONDITIONS
SPECIFIED IN THE GENERAL PROJECT NOTES ARE MET.

(7) VENTILATION FOR THE ENCLOSURE SHALL BE PROVIDED BY A WEATHERPROOF 120VAC EXHAUST
FAN WITH A MINIMUM FLOW RATE OF 2500CFM, CONTROLLED BY AN ADJUSTABLE THERMOSTAT FOR
FAN OPERATION OF \NTER\OR MR TEMPERATURES OF 35 AND ABOVE, AND BY A 10" MUTOR\ZED
INTAKE DAMPER. EXt AND INTAKE DAMPER SHALL BE PROVIDED WITH A 90" EXTERIO!
HOOD WITH INSECT SCREENS TO PREVENT INTRUSIONS OF WIND DRIVEN RAIN/SNOW.

MOUNT RECEPTACLES ON INSIDE WALLS OF PCH AT LEAST 18" FROM FLOOR. MOUNT ONE
RECEPTACLE ON SOUTH SIDE OF DOOR (EAST WALL) AND ONE RECEPTACLE NEXT TO POWER
BASEBOARD HEATER (WEST WALL)

CONNECT SHARK 250 CURRENT TRANSFORMERS AND POTENTIAL TRANSFORMERS TO THE 400A
OUTPUT BREAKER AT POWER DISTRIBUTION PANELBOARD THROUGH A 1" CONDUIT.
BUILDING MANUFACTURER TO PROVIDE PRE—FABRICATED METAL BUILDING PER FOLLOWING SPECIFICATIONS:
STRUCTURAL:

—ROOF PITCH: 3:12
—RODF DEAD LOAD 30PSF MINIMUM

HEATING TO BE PROVIDED BY ELECTRIC BASEBOARD HEATER WITH BUILT-IN THERMOSTAT. HEATER
TO TURN ON BELOW 1DF.

—MAX WALL LOAD: 220LBS (INVERTER) HOME—RUN CABLES TO ENTER INTO PCH VIA CONDUIT SWEEP ANGLED DOWN. MIN CONDUIT RADIUS
~NAX FLOOR LOAD: 210L85 (STATION SERVIGE SUBSTATION) PCH (SOUTH INSIDE) PCH (SOUTH OUTSIDE) To BE 8 X THE DIAVETER OF THE LARGEST CABLE. SAJ\?P’?@QE«;T‘S%%E%UE%&;RwgxszEDME,:sEtEE%E%v
—WALL INSULATION: R22 MINIMUM A0 (NA- 47T SERVICE LODP. BEFORE. ENTERNG INTO THE CONDUT, EXAGY HEIGHT AND ’
—CEILING INSULATION: R30 MINIMUM PLACEMENT OF CONDUIT TO BE DETERMINED BY CONTRACTOR ON-SITE.
ALL INTERIOR CONDUITS SHALL BE GALVANIZED RIGID CONDUIT (GRC) OR ELECTRICAL METALLIC TUBING (EMT). NOT FOR
EXTERIOR CONDUIT SHALL BE RIGID GALVANIZED CONDUIT ONLY. EMT TYPE COUPLERS AND FITTINGS SHALL BE
RAN-TTIGHT COMPRESSION TYPE, GROUNDING BUSHINGS SHALL BE INSTALLED AT THE SOURCE END OF THE EMT
CONDUIT RUNS FROM THE AC PANEL. CONSTRUCTION
proJECT: GRAYLING RENEWABLE ENERGY DESIGN ENG. STAMP I NO. | DRAWING NO./SHEET REFERENCE DRAWING DESCRIPTION DRAWNG. NANE: TANANA CHIEFS CONFERENCE
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B_|ISSUED FOR 95% REVIEW MED/04-29-2025 JRV/04-29-2025 Consulting Engineers LAYOUT DIAGRAM
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I\ INCOMING INCOMING
INCOMING 120VAC NEUTAL GROUND
B1-1
B1-2 B1-3
CB-MAIN, 25A >
o]
CB-2, 10A
N
GROUND BAR
PANEL
HEATER
BILL OF MATERIAL
POWER SUPPLY EST.
C " ReF.NO| uNT | orv. DESCRIPTION MEGR. /CATALOG NO.
24X 24" X 10" NEWA 1 MILD STEEL
— ° N B A O
oD ‘ €A 1 [INNER PANEL FOR 24X24X10 ENCLOSURE
. i ‘ - £A 1 | 25A 600v uL4ss 1-POLE EREAKER
2
O z4voc ouTPUT O EA 3 |10 600V UL489 1-POLE BREAKER
A 1| PHOENIX CONTAGT 120VAG/24VDC PS, 20 AMP| PHOENIX CONTACT/ 2866776
UPS
— EA 1 | PHOENIX CONTACT 20 AMP UPS PHOENIX CONTACT/ 2320238
O 24wC O n Uy
+INPUT ‘ v J EA 1 | PHOENIX CONTACT 12 Ah BATTERY PHOENIX CONTACT/ 1274119
24v0C T50W PANEL HEATER W/BUILT IN REGULATION
Q aurur @ 2 1| W FANEL HEATER. STEGO/06021.0-00
BATTERY EA 1 | oATA MaNAGER SMA/EDMM-20
rQ__Q- EA 1 UL 467 GROUND BAR, 6 POLE MINIMUM
— @ | e 3| 6MM DINRAL MOUNTED TERMINAL BLOCK
I (@ | en | 10 | euu oNRAL NoUNTED TERMINAL BLOCK END STOP
BATTERY 1) | e 1 | UNMANAGED ETHERNET SWITCH, 2 FIBER PORTS | MOXA/EDS-G308-2SPF
MODULE
2 1| 35uM ON MOUNTING RAL
NOTES:
ANY LINE ITEM ON THE BILL OF MATERIAL THAT DOES NOT HAVE A SPECIFIED MFGR./CATALOG NO
CB=3, 10A IN_THE RICHT-HAND COLUMN CAN BE CONTRAGTOR DETERMINED, PROVIDED THAT THE
) CONTRACTOR DETERMINED PRODUCT MATCHES THE PRODUCT DESCRIPTION IN THE CENTER COLUMN,
N AND THAT ALL CONDITIONS SPECIFIED IN THE GENERAL PROJECT NOTES ARE MET.
o) o PROVIDE 1 SPARE CRCUIT BREAKER FOR EACH SIZE (REF. NO. 3, AND REF. NO. 4) AND STORE IN
7 = BOTTOM OF ENCLOSURE
DATA o o
MANAGER i, n
CB-4, 10A
Y —
O [e;
s =
ETHERNET
SWITCH

PANEL ELEVATION - INSIDE @ PANEL BOM

@ ONE-LINE DIAGRAM T S N S NOT FOR

CONSTRUCTION
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UNDERGROUND
CONDUIT TO NEARES

T
OVERHEAD FIBER

SOLAR PV FARM

INVERTER EQUIPMENT CONTAINER

M

FUSE|
10U

D CUTOUTS
NTED ON RISER
POLE

e
"o

R
w

METER
ENCLOSURE

CT CABNET

PV STEP-UP XFUR
12470Y/7200V PRIMARY
480Y/277V SECONDARY
S00kVA

€'s 70 6 PRoveED BY
GTHERS, INSTALLED UNDER
Tl CanAcr

70 B FURNSHED —
ISTALLED BY OTHERS

OUTDOOR DISCONNECT

MAN AC LOAD BREAK
DISCONNECT SWITCH
400, 480V, 3¢

ETHERNET L
SW\TCH/F\EER
@ swgrgeeeR [

QP TH
CONVERTER

AUX LOAD PANEL
MINI POWER ZONE
120V PANEL. SEE

REF. 1 FOR
CONNECTION DETAILS

PV—AC—1, NEMA 1 INDOOR PANEL 480Y/277V,
36, 4W, 400A MAIN BREAKER, 10kAIC

]
— ]

Ll

( 400A/3P

l
|

( 200a/3p

CATSE

SMA DATA
MANAGER i

SMA SHP 125-US-21
STRING INVERTER
480VAC, 3¢, 3W

DC COMBINER
BOX #1

PV ARRAY 1

‘ ‘ CATSE

(192) MODULES
(8) STRINGS OF (24) MODULES

NOTES:

@\T IS THE RESPONSIBILITY OF THE CONTRACTOR TO COORDINATE SITE COMMUNICATIONS INTERCONNECTIONS WITH LOCAL UTILITY.
CONTRACTOR IS RESPONSIBLE FOR FIBER OPTIC CABLE CONNECTION BETWEEN SOLAR PV EQUIPMENT AND UTILITY POWER PLANT.

DC COMBINER
BOX #3

PV ARRAY 3A

(48) MODULES
(2) STRINGS OF (24) MODULES

SMA SHP 125-US—21
STRING INVERTER
480VAC, 3¢, 3W

DC COMBINER
BOX #2

PV ARRAY 2

(192) MODULES (48) MODULES
(8) STRINGS OF (24) MODULES (2) STRINGS OF (24) MODULES

|
|
|
|
|
i

PV ARRAY 38
LE

]

INSTALLED BY AVEC

NOT FOR
CONSTRUCTION
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POWER DISTRIBUTION PANELBOARD

cat
200A

FROM INVERTER #1 AC |
OUTPUT

SEE DWG EL-0011 |

s o ||

F

cB2
200A

FROM INVERTER #2 AC
oUTPUT

CHASSIS GROUND

|
[
SEE DWG EL-0011 ‘
|
[

‘ (FMR TO BE_FURNISHED,
INSTALLED Y AVEC,
CONNECTION FRON G
ENCLOSURE T0 XPUR 1S
COVERED LN
CoNTRACT
| | | | |
400A
n | \
M— ‘ t t t
M | o | I
— | | | § E | T0 DISTRIBUTION
" \C BY AVEC
] i | [, 38 ]
|
‘ t t \T t
‘ SN 250 WETER FAVE —_—
SHARK 250 ‘ ‘
M CABLE SCHEDULE
MINI POWER-ZONE STATION SERVICE XFMR 120/240V 10kVA
7Y TAG NO. CONDUCTOR RACEWAY
‘ ‘ AC-110 (3) 2/0 U XHHW, (1) #4 CU GEC c-o111
‘ ‘ AC=210 | (3) 2/0 GU XHHW. (1) #4 CU GEC c-on2
204
20A Bz c-11
2 <3 o— AC-300 2/PHASE 2/0 CU XHHW, (1) #4 CU XHHW NEUTRAL, (1) #4 CU GEC c-12
recermace (T >4 2 cowuncanons c-13
_———— Y — creut 1 \_/ \_/ paneL o
—_— 208 AC-400 2/PHASE 2/0 CU XHHW, (1) #4 CU XHHW NEUTRAL, (1) #4 CU GEC c-22
@ ‘ 204 cB4 ‘ c-23
83 o
B3 ‘< c-31
— T }.m LGHTING AC-500 2/PHASE 2/0 CU XHHW, (1) #4 CU XHHW NEUTRAL. (1) #4 CU GEC c-32
VENT FAN - CIRCUIT =33
208
2 Lc8s Ac-600 (3) #2 CU 15KV MV—105, (1) #6 CU EGC c-2
= 5 >
N S S o :
Ac-SS (2) $10 CU XHHW 12" EuT
‘ ace ‘ Aci-1 #12 CU XHHW, #12 CU XHHW NEUTRAL. #12 CU EGC 1/2" EMT
SPACE {
- J ACI=2 | 412 CU XHHW, 12 CU XHHW NEUTRAL, 12 CU EGC 1/2" EMT
AC1-3 #12 CU XHHW, #12 CU XHHW NEUTRAL, #12 cU EGC 1/2" EMT
AC1-4 #12 CU XHHW, #12 CU XHHW NEUTRAL, #12 CU EGC 1/2" EMT
AC1-5 #12 CU XHHW, #12 CU XHHW NEUTRAL, #12 CU EGC 1/2" EMT

NOTES:
@\NSTALL N—G BOND JUMPER ONLY IN THE POWER DISTRIBUTION PANELBOARD

NOT FOR
CONSTRUCTION

OW VOLTAGE AC COND

L uCT {
—MEDIUM VOLTAGE AC CABLES BASED ON A TEMPERATURE RATING OF 10!

~USE OF CABLE LARGER THAN SPECIFIED IN THE CABLE SCHEDULE IS ALLOWED, PROVIDED THAT THE TEMPERATURE RATING

OF THE CONDUCTOR IS M INED.

AINTAINED,
R—THAN—-SPECIFIED CABLE IS USED, CONFIRM THAT THE CONDUIT SIZE IN THE ASSOCIATED RACEWAY MAINTAINS A
TI0

~IF LARGER—TH,
MAXIMUM 40% FILL RA
—SEE REF. 2 FOR CONDUIT SCHEDULE

OR SIZING BASED ON A TEMPERATURE RATING OF 75C,
5C.
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N COMBINER BOX #1 @

ROW 1 —
SOURCE CIRCUITS / INVERTER EQUIPMENT CONTAINER

v 1ror [ zmooussme |

€]

INV 1.1.02

INV 1.1.03

INV 1.1.04

©l
el
el
W 1105 1@z
el
©l
©l

INV 1.1.06

INV X.X.X

DESTINATION INVERTER NO. J
—/ SOURCE CIRCUIT NUMBER

DESTINATION COMBINER NO.

INV 1.1.07

LEGEND

INV 1.1.08

TO AC CIRCUIT

1

@ BREAKER,
(G ——— SEE REF. NO. 1
_

0 X c]
SOLAR ARRAY e
GROUNDING SYSTEM

|
fram\ COMBINER BOX #3 @
ROW 3 .— —_—
SOURCE CIRCUITS / ’7 —‘

BQUIPMENT SCHEDULE

TAG QUANTITY DESCRIPTION
INV 1.3.01 @ l i @ 2 PV INVERTER; SMA SUNNY HIGHPOWER PEAK3 125-US
(O zwonizsmne |G [ INVERTER #1 @ 2 16 INPUT DC COMBINER; TERRASMART FSFT275-16-25-N4—~CD OR EQUIVALENT

INV 1.3.02 . n

‘ <) ‘ @ 2 4 INPUT DC COMBINER; TERRASMART FSFT275-4-25-N4-CD OR EQUIVALENT
T0 © ‘
I I
SOLAR ARRAY Y
GROUNDING SYSTEM

I
feon\ COMBINER BOX #2 @ ‘

ROW 2 .7 - - —
SOURCE CIRCUITS - ’7 j ‘

| e
w220 (Rl e 6} ‘ ‘ W,
Wy 2202 [1QL 2o - [0} 1
' \ \ CABLE SCHEDULE
v 2208 QL0 = T @
5 ] i TAG| NO. CONDUCTOR RACEWAY
INV 2.2.04 2 [ ‘
(O zwon ! fem) oc-oot | (16) #10 CU 2kV PV WIRE, (1) #10 CU EGC FREE AR
INV 2.2.05 | N\
W 2.2.05 [ 2mooucsns [@) } ‘ Dc-002 | (4) #10 CU ZkV PV WIRE, (1) 10 CU EGC FREE AR
|
INV 2.2.07 @ 24 o0 [ ‘ ‘ ‘ DC-003| (16) #10 CU 2kV PV WIRE, (1) #10 CU EGC FREE AR
o= ‘
INV 2,2,08 i Il L @ DC-004 | (4) #0 CU 2kV PV WIRE, (1) #10 CU EGC FREE AR
‘ | ) i ® 0 AG GRGUIT
T0 X o : ‘ ) [c — SEE REF. NO. 1 DC-101 | (2) 1/0 AL PV WRE, (1) #10 CU EGC FREE AR
SOLAR ARRAY U . | ‘ ©—’7
GROUNDING SYSTEM U ‘ 0c-102 | (2) #8 AL PV WRE, (1) #10 CU EGC FREE AR
ROW 4 (o COMBINER BOX #4 @ ‘ ‘ 0c-201|(2) 1/0 AL PV WRE, (1) #10 CU EGC FREE AR
SOURCE CIRCUITS ' ‘
DC-202| (2) #8 AL PV WIRE, (1) #10 CU EGC
v 240 QL2 c |® f L o J FREE AR
I INVERTER #2
v 2.402 (1O zomcere &) NOTE:
® 1) DC STRING CONDUCTOR SIZING BASED ON CU UL4703 2KV PV WIRE WITH A
‘ TEMPERATURE RATING OF 90°C
[0} 2) DC CABLE SIZING FOR HOME—RUNS BASED ON AL 2KV PV WIRE AMPACITY WITH A
_—— ——— TEMPERATURE RATING OF 757C IN FREE AR (TABLE 310.15(B)(17)) AND A VOLTAGE DROP
SOLAR ARRAY U L J OF LESS THAN 2% USE OF CABLE LARGER THAN SPECIFIED IN THE CABLE SCHEDULE
GROUNDING SYSTEM IS ALLOWED, PROVIDED THAT THE CONDUCTOR DESCRIPTION IS MAINTAINED.
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NEGATIVE SIDE OF STRING

N

POSITIVE SIDE OF STRING

N
INV X.X. XX

LEGEND

/] N\

HOMERUN FROM
COMBINER BOX #1 DESTINATION INVERTER NO.

VIA CABLE DESTINATION COMBINER NO.
HANGER SYSTEM

o

SOURCE CIRCUIT NUMBER

WHIP CONNECTOR ON
CK OF MODULE

PV WRE

MIN. RADIUS 8X
CABLE DIAMETER

PV WIRE
CONNECTOR

MIN RADIUS BX CABLE
DIAMETER

PV_WRE BENDING REQUIREMENTS NOTES;

1. OBSERVE MIN. BENDING RADIUS REQUIREMENTS WHEN BUILDING AND
SECURING SOURCE CIRCUIT CONDUCTORS TO MODULES AND

RACKING.

SEE MODULE SPEC SHEET OR CABLE SPECS FOR CABLE DIAMETER.

@ PV_WIRE BENDING REQUIREMENTS

2.

_C:M JUNCTION BOX ON

C
BACK OF MODULE

EACH STRING (+VE

CONDUCTORS OF OTHER
STRINGS.

TYPICAL STRING SUPPORT CLIP DETAIL

TYPICAL 24 MODULE SERIES WIRING NOTES:

1. SUPPORT #10 STRINGS WITH CABLE CLIPS, OR OTHER TCC APPROVED
UNDER—RACKING CABLE MANAGEMENT SYSTEM AT MOST EVERY 4’ (48"). INSTALL PER
MANUFACTURERS RECOMMENDATIONS. EXACT PLACEMENT AND CONNECTION METHOD TO
BE DETERMINED BY CONTRACTOR ON-SITE

&

—1— 1 —1 —F—
Sttt e : —F=< 1=
= e AERN=——=—CauN| P el 151 i : T |
—> — == ol ——F— ===
== = — P D Pl T
J | == ====u
/ / / / / f HOMERUN FROM
2.2.01 2.2.02 2.2.03 2.2.04 2.2.05 2.2.06 22,07 COMBINER BOX #2
2. 2. 2.2.08 VIA CABLE
HANGER SYSTEM
HOME RUN FROM
COMBINER BOX #3
AND #4 VIA CABLE
HANGER SYSTEM
2.4.02\ 2.4.0\\ ,_3_02\ 1.3.01
= =——— —r >
PV_ELECTRICAL SITE PLAN Ee= = e st i
=A== + 21
@NE S e e e [ Tt

UNDER-RACKING CABLE CLIPS, OR CABLE HANGERS

#10 STRINGS SUPPORTED BY CLIPS, SEE NOTE 1

WHERE THERE ARE GAPS IN RACKING
LEAVE 2 SLACK IN WIRE TO
ALLOW FOR ARRAY MOVEMENT (TYP.)

HO CU 2kV PV WRE
[t [t 5 L j ¢ )

NEGATIVE LEAD WIRE TO DC COMBINER
#

n

: ] [ ] H ?

i rﬁ J ;41 L‘S
n ‘ —t— 7 5

i ¢ 3 ; 5 L

¢ ﬁ J T

POSITIVE LEAD WIRE TO DC COMBINER
#10 CU 2kV PV WRE

TYPICAL 24 MODULE SERIES WIRING

NTS

NOT FOR
CONSTRUCTION
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BOND PANEL FRAMES TOGETHER WITH GROUNDING CLIPS

INTEGRATED GROUND
FROM CABLE HANGER
MESSENGER SYSTEM

GROUNDING PLAN NOTES,

U

el

BOND RACKING TOGETHER
GROUNDING LUG (TYP.),

WITH
SEE DETAIL 5

)

T
T
1

1. CONTRACTOR TO TEST EACH GROUNDING ELECTRODE USING THE FALL OF POTENTIAL TEST. GROUND RODS SPACED 6' MIN
APART SHALL BE ADDED AS NECESSARY UNTIL A RESISTANCE TO GROUND VALUE OF 25 OHMS OR LESS IS ACHIEVED.
2. MIN. BARE COPPER GROUND WRE SIZE SHALL BE #6.

@ OVERALL ARRAY GROUNDING PLAN

7/7 GROUND ROD T

GROUND t;R\Df J

t

CABLE TO ROD
GROUNDING CONNECTOR
BURNDY/GAR6429

GROUND ROD CONNECTION

@ GROUND

i

30" MIN

GROUND ROD CONNECTOR ——
SEE DETAIL 3

12° MIN

IYPICAL GROUND ROD NOTES:

1. CONTRACTOR TO PERFORM SOIL RESISTIVITY TESTING TO DETERMINE
AMOUNT OF GROUND RODS NEEDED TO KEEP RESISTANCE BELOW 5
OHMS

@ TYPICAL GROUND ROD

NOT FOR
CONSTRUCTION

3/0 BARE STRANDED SOFT
DRAWN COPPER BURIED 30"
MIN BGS

BARE STRANDED #6 CU
BONDED TO METAL STRUCTURE
TYP. 2 PLACES

INSTALL GROUNDING CLIP

N:
ACCQRDING TO MANUF,

ACTURERS

INSTALLATION INSTRUCTIONS
ENSURING SOLID GRQUND

CONNECTIONS AT
MOUNTING

COPPER GROUNDING EQUIP
CON

MENT
DUCTOR

EACH

POINT

E

TORQUE SET SCREW
0 MFR SPECS

/g\ SEE NOTE 1

GROU!

5/8°x8" CU GROUND ROD

SEE DETAL 4

METAL SURFACE — BOX
OR RACKIN

DESI

PROJECT:

NER /PROJECT ENGINEER:

GRAYLING RENEWABLE ENERGY DESIGN

ENG. STAMP

GRIFFIN LOGAN/MAX DONALDSON _ o8 7 2

—0580

NO.
A
B
| ¢ |

DESIGN /CONSTRUCTION /ASBUILT REVISION

DWN BY/DATE

REVIEWED BY/DATE

ISSUED FOR 65% REVIEW

MED/03-07-2025

ISSUED FOR 95% REVIEW

MED/04-28-2025

JRV/03-07:
JRV/04-29-2025

1SSUED FOR PV CONSTRUCTION BID

GGL/10-11-2025

MED/10-11-2025

Consulting Engineers

TEL: (907) 522-1953
FAX. (907) 822-1182
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TYPICAL METAL RACKING GROUNDING NOTE LEGEND
. PRIOR TO MOUNTING LUGS ON ANODIZED ALUMINUM_OR PAINTED METAL
SURFACES, THE SURFACE MUST BE STRIPPED AND THEN COVERED WITH BURONY
PENETROX A—13 ANTI-OXIDANT COMPOUND BELOW THE LUG TO ENSURE
2 N ANGDIZED AL SURFACES, THE ANODIZATION SHALL BE GROUND OFF. >< GROUNDING
3. ON PAINTED SURFACES, THE PAINT LAYER SHALL BE GROUND RODS
OR SCRATCHED OFF.
@ TYPICAL METAL RACKING BONDING GROUNDING
I NO. | DRAWNG NO./SHEET REFERENCE DRAWING DESCRIPTION DRAWNG. NANE: TANANA CHIEFS CONFERENCE
' GRAYLING RENEWABLE ENERGY
GROUNDING PLAN
grre—ss-2000_1.dwg
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S
t/'/\/\ 13

St

CONTINUOUS METALLIC ———
WARNING TAPE

NATIVE BACKFILL ———

GEOTEXTILE FABRIC
—

MOUND MATERIAL WITH NATIVE BACKFILL
TO ALLOW FOR SETTLEMENT

\¢

W

MIN

BEDDING SAND ———

o

b/

O]
]

SEE_WRING SCHEDULE FOR SIZE,
TYPE, AND QUAI

2. CONS
1S TO ENSURE ELMNAT
N GR

“

da b

MIN

THE TRENCH DEPTH (1.7,

% OF
AW CONTRACTOR GHiALL DISPOS

LA

JRENCH NOTES:.
1. BACKFILL THE TRENCH AREA WITH CLEAN SPOILS FREE OF AS MUCH ICE AS POSSIBLE
OLIDATION OF BACK FLL MATERALS SHALL DE COMPLETED IN 12 INCH LTS MAXMUM. INTENT OF THE CONSOLIDATION

ION OF

AVEL, THE TNENGH CAP SHALL NOT EXCEED 4 WCHES. FOR TRENCH N TUNORA, THE TRENGH CAP
P TRENCH), TO ALLO

£ OF EXCras EXCAVATED MATERIALS. FIAL GONTGURING O THE T

V TR SETILING AND icE

CONDUITS FOR ALL AC CONDUCTORS.

CABLE HANGERS, TYP.

HOME RUN CABLES TO
PCH\
| ZiF

EXITING COMBINER BOX
WITH HORIZONTAL STRUT.
SEE NOTE 4

USE LIQUID TIGHT CaRD
GRIPS TO ENTER INTO
COMBINER BOX. SEE

LEGEND
DC COMBINER
1/0 AL WIRE SUPPORT \
/;e;g}a\_{ HANGING D BOXES (4)
l — T 7 \ | CABLE HANGER
MESSENGER
\ UG POWER
5 COPPER EGC —
ENNgenNG 10 \ CABLE
MESSENGER CABLE FOR
INTEGRATED GROUNDING
SYSTEM UG COMM
\ CABLE
= —
8 DC COMBINER BOX, TYP. | CONDUIT
il STUB-UP
re—|| 9 MN AREA
SURPORT POST
WITH SPANS PER
MANUFACTURER'S |
DESIGN (TYP.) \ % PV ARRAY
SUPPORT POST FOR DC
COMBINER BOX (TYP.)
FROUTE STRINGS AND \
HOME—RUNS TO BOTTOM
OF PANEL. PROVIDE 4
SERICE LOOP FOR
HOME-RUNS
REAR RACKING POLE ®
TP,

TUNDRA SHOULD BE. CONOUCTED BY HAND,(MATCHING SURROUNDING BRANAGE FATTERNS), TO ENSURE NO OVERSION OF

WATER OCCURS, RESULTING IN_EROSION,

»

REPRESENTATIES,
PAN

Y REPRESENTATIVE SHALL BE NOTIFIED AND PRESENT FOR ACCEPTANGE OF TRENCH PRIOR T0 PLACEMENT OF
CABLE AN BACKEILLNG OF THENCH (24_HOUR NOTICE REQUIKED). AGENCY REPRESENTATIVE SHALL ALSO, PROVIOE
\CKFILLNG.
BEDDING SHALL BE 3/8" MINUS MATERIAL NO CRUSHED OR SHARP ROCK. BEDDING WATERIAL SHALL NOT BE MACHINE
COMPACTED WITHIN 6" OF CABLES. SLURRY OF A COMPDSTION THAT WILL NOT DAMAGE THE CABLE IS AN ACCEPTABLE

ACCEPTANCE OF CABLE PRIOR TO BA(

BEDDING NATERIAL,

7. MANTAIN 7 MIN. SEPARATION BETWEEN POWER CONDUCTORS AND COMMUNICATION CABLES

TRENCHES 1° WIDE SHOULD NOT NEED ANY SEEDING. FINAL REHABILITATION DETERMINATION TO BE MADE BY AGENCY

@ TYPICAL CONDUIT TRENCH
S

NOT FOR
CONSTRUCTION

on

PORT HOMEf D BY C/

svsrw SSUPPORT STRNGS EVERY u UNHL SUPPORTED BY UNDER-RACKING CABLE VANACEVENT SYSTE

T CORD S AN, STANGS. MiEN ENTERING COVBINER BOX
STEM.

LIQUID TIGH GRIP RUN: N
NSTALL SUPRORT POSTS FOR.0G COMBINER BOX IN_LINE WITH CABLE HANGER MESSENGER Sv:

T CABLE HANGER

MESSENGER SYSTEM
CABLE CLIP

WIRE SUPPORT FOR

=

CABLE HANGER ‘
MESSENGER SYSTEM,

TYP.
UNDERGROUND CONDUIT TO PAD MOUNT TRANSF[}RMER\}_\ /

]

|

sy

1

UNDERGROUND CONDUIT TO RISER POLE
CONDUIT SCHEDULE CABLE HANGER BY AVEC APPROVED CONTRACTOR
o MESSENGER SYSTEM. 1/0
ALU MINIMUM PN
TAG | FUNCTION |CONDUIT TYPE |TRADE SIZE 111 +VE |
it e SITE WIREWAY LAYOUT
c-0111 INV1 TO CB1 EMT 2" - NTS
HOME-RUN CONDUCTORS IN
c-o112 INV2 TO CB2 EMT 2" SEPARATE CHANNELS, SEE 1
NOTE 1
c-11 - C13) NMCBI TO AC DS, PVC 3x 3 NOTES:
TYPICAL HOME-RUN CABLE HANGER DETAIL
NTS TRADE SIZE OF CONDUITS SHOWN IN CONDUIT SCHEDULE ARE MINIMUM SIZES BASED ON NEC
c-21 - c2]  Ac D.S. TO CT cAB, PVC 3x3 CONDUIT FILL % (CHAPTER 9 TABLE 1). USE OF CONDUIT THAT IS LARGER IN TRADE SIZE THAN
TYPICAL HOME-RUN CABLE HANGER DETAL NO' SPECIFIED IN CONDUIT SCHEDULE IS PERMITTED.
- b C%\?{“%‘Eﬁ SEFC"{&]E\’}E?;P%‘*&”PJ,?G&E OVECRUN, SIRCUT MAY B ROUTED M THE SAME CHANNEL. (2) IT IS THE RESPONSIBIITY OF THE CONTRACTOR TO CONFIRM PRODUCT DIMENSIONS AND ROUTE
C-31 - ¢33 CT CAB. TO XFUR PvC 3x3 2 NSTALL CABLE HANGERS N REGULAR NTERVALS AS DIFECTED BY MANUFACTURERS NSTALLATION INSTRUGTIONS, OF, A CONDUITS TO APPROPRIATE STUB-UP AREAS.
DISTANGE OF N " APART FROM EACH O
3 UOMECRUNS AND STRNGS ARE ROUTED N TH SAME CABLE HANGER MESSENGER SYSTEM, SEPARATE HOME-RUNS AND (3) CONDUIT AND WREWAY ROUTING SHOWN ON DRAWING IS FOR ILLUSTRATIVE PURPOSES ONLY.
¢-3 COMM PANEL TO POLE HDPE 1" STRINGS IN SEPARATE. CHANNELS. EXACT WIREWAY ROUTING TO BE DETERMINED BY CONTRACTOR ON—SITE.
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[ " -
r 1 NEC 2023 690.7(D)

MANUAL NOTICE MAXIMUM DC VOLTAGE OF PV SYSTEM

PHOTOVOLTAIC SYSTEM

DISCONNECT GENERATION METER AWM VOLTAGE 100
LABEL TO BE LOCATED ON THE PV SYSTEM
GENERATION METER. LABEL TO BE LOCATED ON COVER OF DC DISCONNECTING MEANS. (4) TOTAL

(1) TOTAL

FOR PARALLEL

G E N E RATI O N NEC 2023 690.13(B), 690.54
LABEL TO BE LOCATED ON THE PV SYSTEM AC N07-/CE

DISCONNECT. LABEL TO BE ENGRAVED PLASTIC.
(1) TOTAL PHOTOVOLTAIC SYSTEM AC
DISCONNECT AND POWER SOURCE

RATED QUTPUT CURRENT:302A
NOMINAL OPERATING VOLTAGE: 480VAC

LABEL TO BE LOCATED ON THE PV SYSTEM AC
DISCONNECT. (1) TOTAL

3/8 MIN. TEXT —| b

L-i 3" (RED BACKGROUND) 44

NEC 2023 705.12(B)3)(3) NEC 2023 690.31(0)(2)

A ABENNG WARNING: PHOTOVOLTAIC POWER SOURCE| T

3/8 MIN.

RED BACKGROUND

TOTAL RATING OF ALL OVERCURRENT DEVICES,
EXCLUDING MAIN SUPPLY OVERCURRENT DEVICE, LABEL SHALL BE LOCATED ON ALL EXPOSED RACEWAYS, CABLE TRAYS, OTHER WRING METHODS, COVERS OR ENCLOSURES OF
SHALL NOT EXCEED AMPACITY OF BUSBAR. PULL BOXES AND JUNCTION BOXES AND ON CONDUIT BODIES IN WHICH ANY OF THE AVAILABLE CONDUIT OPENINGS ARE
UNUSED. LABEL SHALL BE REFLECTIVE, AND ALL LETTERS CAPITALIZED AND SHALL BE MINIMUM HEIGHT OF 3/8" IN WHITE ON
PERMANENT WARNING LABEL SHALL BE APPLIED TO A RED BACKGROUND. SPACING BETWEEN LABELS OR MARKINGS, OR BETWEEN A LABEL AND MARKING, SHALL NOT BE MORE
DISTRIBUTION EQUIPMENT WHERE THE PV SYSTEM THAN 1

INTERCONNECTS. (1) TOTAL

NOT FOR
CONSTRUCTION
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s e
z 5
INSIDE j’

280"

6 5/8" SCH. 40, TYP ALL
GATE AND CORNER POSTS.

VARIES

DOUBLE SWING GATE PLAN

5'-6" TYP. FOR ALL GATE
AND CORNER POSTS

2-0" TYP. FOR ALL GATE

10°-0" MAX

5'-6" TYP. FOR ALL

31/2" sc
TANGENT POSTS

M. 40, TYR
AL’ TANGENT POSTS

1'-6" TYP. FOR AL TANGENT
POSTS

- 10°-0" NAX

—

/— HINGE ASSEMBLY

¢ [3
@MCE DOUBLE GATE ELEVATION

SINGLE SWING GATE PLAN

6 5/8" SCH. 40, TYP AL
CATE AND CORNER POSTS.

GRADE
5'=6" TYP. FOR ALL GATE
AND CORNER POSTS

5'—6" TYP. FOR ALL

3 1/2° SCH. 40, TYP
TANGENT POSTS

AL TANGENT POSTS

10'-0" MAX

i . 5'—6" TYP. FOR ALL
FaR ALL 6 5/8" SCH. 40, TYP
CORNER POSTS ALL" CORNER POSTS.

e PR 3 1/2" SCH. 40, TV

o [
e || |1 [ T
2'-0° TYP. FOR ALL GATE 1'~8" TYP. FOR ALL TANGENT FOR ALL POSTS
13 € 13
12'~0' + 10°-0" MAX + 10-0" NAX + 10'-0" MAX o
@ 13 € €
@ CORNER/TERMINAL FENCE POST ELEVATION
@ FENCE SINGLE GATE ELEVATION
oS NOT FOR
O 3% BRSNS BB T G Ry, 4 CONSTRUCTION
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e QTY LINE 1 TEXT LINE 2 TEXT LINE 3 TEXT S d O [ S
N100 1 INVERTER 1 2 x4 S/E
N101 1 INVERTER 2 2 x4 3/8
N102 1 DC COMBINER BOX 1 2 x4 3/8
N103 1 DC COMBINER BOX 2 2x4 3/8
N104 1 DC COMBINER BOX 3 2 x4 3/8
N105 1 DC COMBINER BOX 4 2 x4 3/8
N106 1 COMMUNICATIONS PANEL 2 x4 3/8
N107 1 400A MAIN AC PANEL 2x4 3/8
N108 B cB 1 1x3 1/8
N109 1 cB 2 1x3 1/8
N110 1 B ss 1x3 1/8
N111 1 MCB 1x3 1/8
N112 1 120V STATION SERVICE PANEL 2 x4 3/8
N113 1 DATA MANAGER 2 x4 3/8
N114 1 METER PANEL 2 x4 3/8
NI15 1 POWER DISTRIBUTION PANELBOARD 2x4 3/8
N116 1 CT ENCLOSURE 2 x4 3/8
N117 1 METER ENCLOSURE 2 x4 3/8
NOTES:
1) ALL NAMEPLATES SHALL BE 1/16" THICK MINIMUM PLASTIC.
2) ALL NAMEPLATES SHALL HAVE EXTERIOR RATED HIGH—TACK ADHESIVE.
]) ALL NAMEPLATES SHALL BE BLACK SURFACE WTH WHITE TEXT.
4) ALL TEXT SHALL BE "ARIAL BOLD" FONT.
) AL TN L B e cr NOT FOR
7) ALL DIMENSIONS SHOWN IN INCHES. CONSTRUCTION
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#3 GROUND WIRE
TYP.

3/0 BARE CU
T0 GROUND RING

NOTES:

(&) UFT X0 BUSHING BOND JUMPER AND ISOLATE ALL XO CONNECTIONS FROM ANY GROUNDING AT
THE UTILITY SERVICE POLE.

BILL OF MATERIAL

=
il
hl
z
S

EST.
QTY.

DESCRIPTION

MFGR./CATALOG NO.

CABLE LUG, NEMA 2-HOLE, 4/0 AWG CU

BURNDY/YA282N

CONNECTOR, COMPRESSION, 4/0 CU TO #6-#2 CU

BURNDY/YGHC29C26

®OEEEEOBEEEEEPEEPEEREEEEEEEE®EL

NOT FOR
CONSTRUCTION
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Circuit_Information Electrical calculations System Information
Selected String Wire . . : N
| pestination Open Maximum Short Continuous Irradionce Mininum Selected |, . | size (CU 2KV PV Maximumn Circuit Information ! Minimum Wire | Selected Wire Size
ettt CT | St vess 0| i | T, | S | Bt | Ul | A | S e e | 3 o8GR e Voo Orp | Vtege re | I piemeten) contnegs curent | Amoset o | (A 26 P e
- (voc) (vmp) (Isc) : : (Ewc) P (A) Drop)(AWG)
1 1 1 24 1447 1068.1 13.99 17.49 21.86 21.86 25 25 10 325 18.33 1.72 DS1 INV1 174.88 175 1/0
1 1 2 24 1447 1068.1 13.99 17.49 21.86 21.86 25 25 10 280 15.79 1.48 DS3 INV1 43.72 44 #8
1 1 3 24 1447 1068.1 13.99 17.49 21.86 21.86 25 25 10 235 13.25 1.24 DS2 INV2 174.88 175 1/0
1 1 4 24 1447 1068.1 13.99 17.49 21.86 21.86 25 25 10 190 10.72 1.00 DS4 INV2 43.72 44 #8
1 1 5 24 1447 1068.1 13.99 17.49 21.86 21.86 25 25 10 140 7.90 0.74
1 1 6 24 1447 1068.1 13.99 17.49 21.86 21.86 25 25 10 95 5.36 0.50
1 1 7 24 1447 1068.1 13.99 17.49 21.86 21.86 25 25 10 50 2.82 0.26
1 1 8 24 1447 1068.1 13.99 17.49 21.86 21.86 25 25 10 5 Q.28 0.03
1 3 1 24 1447 1068.1 13.99 17.49 21.86 21.86 25 25 10 5 0.28 0.03 PANEL CHARACTERISTICS
1 3 2 24 1447 1068.1 13.99 17.49 21.86 21.86 25 25 10 50 2.82 0.26 Voc (V) 52.58
2 2 1 24 1447 1068.1 13.99 17.49 21.86 21.86 25 25 10 325 18.33 1.72 Voc Coef. (%/°C) —-0.25
2 2 2 24 1447 1068.1 13.99 17.49 21.86 21.86 25 25 10 280 15.79 1.48 Vmp (V) 44.64
2 2 3 24 1447 1068.1 13.99 17.49 21.86 21.86 25 25 10 235 13.25 1.24 Pmax Coef. (%/'C) -0.3
2 2 4 24 1447 1068.1 13.99 17.49 21.86 21.86 25 25 10 190 10.72 1.00
2 2 5 24 1447 1068.1 13.99 17.49 21.86 21.86 25 25 10 140 7.90 0.74 SITE CHARACTERISTICS
2 2 6 24 1447 1068.1 13.99 17.49 21.86 21.86 25 25 10 95 5.36 0.50 T_Amb Min (*C) -33.6
2 2 7 24 1447 1068.1 13.99 17.49 21.86 21.86 25 25 10 50 2.82 0.26 T_Amb Max ('C) 26
2 2 8 24 1447 1068.1 13.99 17.49 21.86 21.86 25 25 10 5 Q.28 0.03
2 4 1 24 1447 1068.1 13.99 17.49 21.86 21.86 25 25 10 95 5.36 0.50
2 4 2 24 1447 1068.1 13.99 17.49 21.86 21.86 25 25 10 140 7.90 0.74
NOTES: NOT FOR
1) TEMPERATURE CORRECTED OPEN CIRCUIT VOLTAGE CALCULATIONS ARE AS FOLLOWS: VOC = ((Voc * # MODULES) * (1 + ((T_AMB MIN — T_AMB MAX) * (VOC COEF.)) CONSTRUCTION
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JOB

TANANA CHIEFS CONFERENCE
MINTO RENEWABLE ENERGY DESIGN
[SSUED_FOR PV C

NO. 24-0560

MINTO POWER PLANT

[ ey

DRAWING INDEX

SCOPE OF WORK

ONSTRUCTION BID

SOLAR PV SITE

Consulting Engineers

TEL:(907) 522-1953
FAX: (907) 522-1182

DRAWING THE PROJECT SCOPE IS TO INSTALL A GRID-TIED SOLAR
TITLE NUMBER SHEET |REVISION | PHOTOVOLTAIC ANb-sATFERT-ENERST-STORAGE-SYSTERIN MINTO,
AK
GENERAL INFORMATION AND ELECTRICAL SPECIFICATIONS MNRE—EL—0000 1 c THE SYSTEM CONSISTS OF GROUND MOUNTED SOLAR ARRAYS AND
GENERAL INFORMATION AND ELECTRICAL SPECIFICATIONS MNRE—EL—-0000 2 c 2 STRING INVERTERS MOUNTED INSIDE A CONTAINER. THE SYSTEM
WILL OPERATE IN PARALLEL WITH THE LOCAL UTILITY AND HAVE
RELATED ELECTRICAL SAFETY AND METERING SYSTEMS.
SITE LAYOUT — OVERALL MNRE—EL—-2500 1 D
SITE_ LAYOUT — PV MNRE—EL 2500 2 D
BESS DRAWING NOT
[l L
NCLUDQE?,"LNG SHE‘f SITE LAYOUT — INTERCONNECTION MNRE—EL—2500 4 c SYSTEM SUMMARY
SITE_LAYOUT — POWER CONVERSION HUT MNRE—EL-2500 5 c PV SYSTEM SIZE: 214.2kWdc / 250kWac
SITE_LAYOUT — COMMUNICATIONS PANEL MNRE—EL—2500 3 c INTERCONNECTION VOLTAGE: 12.47kV, 3 PHASE, 4 WIRE
ONE_LINE DIAGRAM MNRE-EL—0010 1 D
THREE LINE DIAGRAM MNRE—EL—0100 1 C GENERAL NOTES
PV ARRAY DC WIRING DIAGRAM MNRE—EL—0011 1 D e T K NG oR LED BY A QUALITIED AND
PV ELECTRICAL SITE PLAN MNRE—EL-0020 1 C
CONTRACTOR WILL FOLLOW IBC 2021 AND NFPA 70 NEC 2023 AS
WELL AS ALL APPLICABLE LOCAL, STATE, MUNICIPAL AND CITY
GROUNDING PLAN MNRE—SS-2000 1 c CODES, ORDINANCES AND REGULATIONS.
RACEWAY DETAILS MNRE—SS—2000 2 8 ALL MODULES AND INVERTERS SHALL BE UL LISTED 1703 & CEC
EQUIPMENT SAFETY LABEL SCHEDULE MNRE—SS—2000 B B APPROVED. ALL ELECTRICAL COMPONENTS AND MATERIALS SHALL
STE FENGING DETALS NRE—S5-2000 " . BE LISTED FOR (TS PURPOSE AND INSTALLED IN'A WORKMAN LIKE
EQUIPMENT NAMEPLATE SCHEDULE MNRE—SS-2000 5 A
PRIOR TO INSTALLATION, THE CONTRACTOR SHALL UNDERSTAND ALL
DRAWINGS AND PRODUCT MANUALS.
Al IGN AN PECIFICATION: F STRUCTURAL IMPONENTS  ARE
PV STRING CALCULATIONS MNRE—-EL—0700 1 c e N R o SRS, QS TRUCTURAL COMPONENTS ARE
OWNER: TANANA CHIEFS CONFERENCE
ENGINEER OF RECORD: ELECTRIC POWER SYSTEMS, INC. NOT FOR
ELECTRIC SERVICE PROVIDER: ALASKA VILLAGE ELECTRIC
COGPERATIVE CONSTRUCTION
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ELECTRICAL SPECIFICATIONS

GENERAL

1. IT IS THE RESPONSIBIITY OF THE CONTRACTOR TO INSTALL A
COMPLETE, TESTED, COMMISSIONED, AND SATISFACTORY ELECTRIC
INSTALLATION IN' ACCORDANCE WITH THE DRAWINGS AND
SPECIFICATIONS. THE INTENT OF THE DRAWINGS IS NOT TO SHOW OR
UST EVERY ITEM TO BE PROVIDED BY THE CONTRACTOR. IF AN ITEM
IS NOT SHOWN OR LISTED THE CONTRACTOR IS RESPONSIBLE FOR
PROVIDING THE MISSING ITEMS TO ALLOW THE SYSTEM TO FUNCTION
PROPERLY.

2. ALL DIMENSIONS AND LOCATIONS OF EXISTING CONDITIONS MUST BE
VERFIED PRIOR TO COMMENCING WORK. THE CONTRACTOR SHALL
NOTIFY THE ENGINEER OF ANY DISCREPANCIES NOTED

3. ALL CONTRACTOR INITIATED CHANGES SHALL BE SUBMITTED IN WRITING
TO THE ENGINEER OF RECORD FOR APPROVAL PRIOR TO ANY
CHANGES IN' THE FIELD.

4. EXACT LOCATION AND MOUNTING OF ALL EQUIPMENT SHALL BE
VERIFIED IN THE FIELD.

5. THE CONTRACTOR SHALL READ AND UNDERSTAND ALL DRAWINGS AND
EQUIPMENT MANUALS PRIOR TO INSTALLATION OR OPERATION OF
EQUIPMENT. CONTRACTOR IS TO PROVIDE SKILLED LABOR FOR EACH
TRADE WHOSE WORK RELATES TO THE DRAWINGS AND SPECIFICATIONS.

6. ALL OUTDOOR EQUIPMENT ENCLOSURES SHALL BE RATED NEMA 3R
MINIMUM.

7. ALL THE EQUIPMENT SHOULD BE FREE FROM ANY DEBRIS, DAMAGED
COMPONENTS AND ANY CONNECTION ISSUES.

8. THE CONTRACTOR SHALL KEEP ACCURATE RECORDS OF ALL
DEVIATIONS IN WORK AS INSTALLED FROM WORK SPECIFIED ON THE
DRAWINGS, OR IN THE SPECIFICATIONS, NOTING THE ORIGIN OF THE
CHANGE.

9.  SUFFICIENT ACCESS AND WORKING SPACE SHALL BE PROVIDED NEAR
ELECTRICAL EQUIPMENT PER NEC ARTICLE 110.

10. CONTRAGTOR SHALL PREPARE AN OPERATION AND MAINTENANCE
MANUAL FOR ALL EQUIPMENT AND SYSTEMS INSTALLED.

11, CONDUIT JOINTS SHALL BE CUT SQUARE AND DE-BURRED UNTIL
SMOOTH. BENDS SHALL BE MADE SO THAT THE CONDUIT IS NOT
DAMAGED. THERE SHOULD NOT BE MORE THAN THE EQUIVALENT OF
FOUR QUARTER-BENDS (360 DEGREES) BETWEEN PULL PQINTS.

12, METAUC CONDU\T GROUNDS SHALL BE INSULATED AND SOLIDLY
D TO THE EGC SYSTEM. GROUNDS SHALL BE SIZED
AccoRmNc TO THE NEC.

13. CONDUCTORS SHALL BE COLOR-CODED, FACTORY OR FIELD APPLIED,
WITH AN INDUSTRY STANDARD COLOR FOR EACH PHASE AND THE
NEUTRAL.

BECORD DOCUMENTS

14. ON COMPLETION OF THE PROJECT, A COMPLETE SET OF MARKED v
PRINTS SHOWING ANY DEV\AT\UNS SHALL BE DELIVERED TO Tt
ENGINEER OF REC L THESE DRAWINGS ARE REV\EWED Bv THE

ENGINEER, THE CDNTRACT SHALL REMAIN INCOMPLETE.

WRING METHODS

15. EXPOSED PV WIRING SHALL BE PV WIRE TYPE, 90 DEGREE C, WET
RATED AND UV RESISTANT.

PV SOURCE AND OUTPUT CIRCUIT CONDUCTORS SHALL BE RED

POSITIVE, BLACK FOR NEGATIVE, AND GREEN FOR GROUND. F\ELD W\R\NG
THAT IS NOT COLOR CODED SHALL BE MARKED AT BOTH ENDS SHOWING
CIRCUIT POLARITY.

<

DC EQUIPMENT SHALL BE LUSTED WITH A DC VOLTAGE GREATER THAN
OR EQUAL TO THE MAXIMUM DC SYSTEM VOLTAGE.

=

INTERCONNECT WIRING AND POWER CONDUCTORS MUST BE I
ACCORDANCE WITH NEC NFPA 70. CONDUCTORS MUST CONFOR‘M T0 THE
MINIMUM BEND RADIUS SPECIFIED IN THE SPECIFIC NEC ARTICLE. WIRE
BUNDLES SHALL BE KEPT AWAY FROM SHARP EDGES TO Avom DAMAGE
TO WIRE INSULATION. ORS SHALL BE

EES C UNLESS OTHERW\SE NOTED IN_THE DRAW\NGS FDR OUTDUOR'
INSTALLATIONS, CONDUITS AND FITTINGS SHALL BE PROPERLY NEMA
RATED AS REQUIRED BY THE NEC.

19. CONNECTORS SHALL BE TORQUED PER DEVICE LISTING OR
MANUFACTURER’S RECOMMENDATION.

20. AC WIRING SHALL BE COPPER RATED AT 90 DEGREES C, RATED
6O0VAC UNLESS OTHERWISE NOTED IN THE DRAWINGS.

N

PV SOURCE CIRCUITS IN FREE AIR SHALL BE PROPERLY SUPPORTED
AND SEPARATED TO MAINTAIN AMPACITY RATINGS AND INSULATION
INTEGRITY.

25. F\ELD MADE CONNECTORS FOR PV QUICK CONNECTS SHALL BE THE SAME TYPE AND
ANUFACTURER AS THE PV MODULES AND USE THE MANUFACTURER SPECIFIED
CR\MP\NG TOOL.

GROUNDING.

26. ONLY ONE CONNECTION TO DC CIRCUITS AND ONE CONNECTION TO AC CIRCUITS
SHALL BE MADE FOR SYSTEM GROUNDING.

27. NON—CURRENT CARRYING METAL PARTS SHALL BE CHECKED FOR PROPER
EQUIPMENT GROUNDING TO ENSURE THE TERMINAL LUG IS PROPERTY BOLTED AND
METAL-METAL CONTACT IS MADE. PAINT AND/OR FINISH AT THE POINT OF CONTACT
IS TO BE REMOVED.

28. MODULES SHALL BE BONDED WITH EQUIPMENT GROUNDING CONDUCTORS BONDED TO
A LOCATION APPROVED BY THE MANUFACTURER WITH A MEANS OF BONDING LISTED
FOR THIS PURPOSE.

29. GROUNDING SYSTEM COMPONENTS SHALL BE LISTED FOR THER PURPOSE, INCLUDING
BUT NOT LIMITED TO GROUND RODS, GROUNDING LUGS, GROUNDING CLAMPS, ETC.

30. GROUNDING CONDUCTORS SHALL MEET THE FOLLOW SPECIFICATIONS:
30.1. SOLID CONDUCTORS: ASTM B 3.

STRANDED CONDUCTORS: ASTM B 8.
TINNED CONDUCTORS: ASTM B 33,

. GROUNDING BUS WHERE SPECIFIED SHALL BE RECTANGULAR BARS OF ANNEALED
COPPER, CROSS SECTION SIZED FOR APPLICATION PER NEC, UNLESS OTHERWISE
INDICATED; WITH INSULATORS.

32. GROUNDING CONDUCTORS SHALL BE ROUTED ALONG THE SHORTEST AND
STRAIGHTEST PATHS POSSIBLE. AVOID OBSTRUCTING ACCESS OR PLACING
CONDUCTORS WHERE THEY MAY BE SUBJECTED TO STRAIN, IMPACT, OR DAMAGE.

33.INSTALL A GROUND CONDUCTOR LOOP AND GROUND RODS, ELECTRICALLY
CONNECTED TO BUILDING STRUCTURE, GROUND RODS, AND EXTERIOR EQUIPMENT AS
SHOWN ON DRAWINGS.

RACEWAYS

34. METAL CONDUIT AND TUBING SHALL MEET THE FOLLOWING STANDARDS:
34, R\ \D TEEL CONDUIT: ANSI CBO.1.

CBO.3. (FOR INDOOR USE ONLY).
LFMC FLEX\BLE STEEL CONDUIT WITH PVC JACKET.

35. FITTINGS FOR CONDUIT SHALL BE LISTED FOR TYPE AND SIZE RACEWAY WITH WHICH
USED, AND FOR APPLICATION AND ENVIRONMENT IN WHICH INSTALLED

36. COATED FITTINGS FOR PVC—COATED CONDUIT SHALL HAVE MINIMUM THICKNESS OF
0.040 INCHES WITH OVERLAPPING SLEEVES PROTECTING THREADED JOINTS.

37. NONMETALIC WIREWAY SHALL BE PROVIDED AS FIBERGLASS POLYESTER, EXTRUDED
AND FABRICATED TO SIZE AND SHAPE INDICATED, WITH NO HOLES OR KNOCKQUTS.
COVER IS GASKETED WITH OIL-RESISTANT GASKET MATER\AL AND FASTENED WITH
CAPTIVE SCREWS TREATED FOR CORROSION RESISTANCI
FLANGED, WITH STAINLESS—STEEL SCREWS AND OIL-| RESASTANT GASKETS

38. RACEWAYS FOR OPTICAL FIBER AND COMMUNICATIONS CIRCUITS SHALL BE INSTALLED

%

JB.L /4 \NCH TR'ADE SIZE AND SMALLER: INSTALL RACEWAYS IN MAXIMUM LENGTHS
38.2. 1—\NCH TRADE SIZE AND LARGER: INSTALL RACEWAYS IN MAXIMUM LENGTHS OF

383, INSTALL WITH A MAXNUM OF TWO SO-DEGREE BENDS OR EQUIVALENT FOR EACH
LENGTH OF RACEWAY UNLESS DRAWINGS SHOW STRICTER REQUIREMENTS.
SEPARATE LENGTHS WITH PULL OR JUNCTION BOXES OR TERMINATIONS AT
DISTRIBUTION FRAMES OR CABINETS WHERE NECESSARY TO COMPLY WITH THESE
REQUIREMENTS.

DISCONNECTING MEANS

39. MEANS SHALL BE PROVIDED TO DISCONNECT THE PV SYSTEM FROM WIRING SYSTEMS
INCLUDING POWER SYSTEMS AND ENERGY STORAGE SYSTEMS.

40. PV DISCONNECTS SHALL NOT BE REQUIRED TO BE SUITABLE AS SERVICE EQUIPMENT
AND SHALL BE RATED IN ACCORDANCE WITH ARTICLE 690 PART Il DISCONNECTING
MEANS.

PANELBOARDS
41. CONTRACTOR SHALL PROVIDE THE FOLLOWING SUBMITTALS:

41.1. EACH TYPE OF PANELBOARD, OVERCURRENT PROTECTIVE DEVICE, TRANSIENT
VOLTAGE SUPPRESSION DEVICE, ACCESSORY, AND COMPONENT INDICATED.
INCLUDE DIMENSIONS AND MANUFACTURERS' TECHNICAL DATA ON FEATURES,
PERFORMANCE, ELECTRICAL CHARACTERISTICS, RATINGS, AND FINISHES.

41.2. MANUFACTURER SEISMIC QUALIFICATION CERTIFICATION: SUBMIT CERTIFICATION
THAT PANELBOARDS, OVERCURRENT PROTECTIVE DEVICES, ACCESSORIES, AND
COMPONENTS WILL WMITHSTAND SEISMIC FORCES DEFINED IN DIMSION 26 SECTION
"VIBRATION AND SEISMIC CONTROLS FOR ELECTRICAL SYSTEMS® INCLUDE THE
FOLLOWING:

41.21. BASIS OF CERTFICATION: INDICATE WHETHER WITHSTAND CERTIFICATION IS
BASED ON ACTUAL TEST OF ASSEMBLED COMPONENTS OR ON CALCULATION,

41.2.2. DIMENSIONED OUTLINE DRAWINGS OF EQUIPMENT UNIT: IDENTIFY CENTER OF
GRAVITY AND LOCATE AND DESCRIBE MOUNTING AND ANCHORAGE
PROVISIONS.

41.2.3. DETAILED DESCRIPTION OF EQUIPMENT ANCHORAGE DEVICES ON WHICH THE
CERTIFICATION IS BASED AND THEIR INSTALLATION REQUIREMENTS.

41, 3 FIELD QUALITY-CONTROL TEST REPORTS INCLUDING THE FOLLOWING:
TEST PROCEDURES USED.
41.3.2. TEST RESULTS THAT COMPLY WITH REQUIREMENTS.
2133 RESULTS OF FAILED TESTS AND CORRECTIVE ACTION TAKEN TO ACHIEVE
TEST RESULTS THAT COMPLY WITH REQUIREMENTS.

41.4. PANELBOARD SCHEDULES: FOR INSTALLATION IN PANELBOARDS. SUBMIT FINAL
VERSIONS AFTER LOAD BALANCING.

41.5. OPERATION AND MAINTENANCE DATA: FOR PANELBOARDS AND COMPONENTS TO
INCLUDE IN EMERGENCY, OPERATION, AND MAINTENANCE MANUALS. IN ADDITION
TO ITEMS SPECIFIED IN DIVISION 01 SECTION "OPERATION AND MAINTENANCE
DATA,” INCLUDE THE FOLLOWING:
#1.5.1.  MANUFACTURER’S WRITTEN INSTRUCTIONS FOR TESTING AND ADJUSTING
OVERCURRENT PROTECTIVE DEVICES.
41.5.2. TIME-CURRENT CURVES, INCLUDING SELECTABLE RANGES FOR EACH TYPE OF
OVERCURRENT PROTECTIVE DEVICE

42. CONTRACTOR SHALL MEET THE FOLLOWING QUALITY ASSURANCE STANDARDS:

42.1. SOURCE LIMITATIONS: OBTAIN PANELBOARDS, QVERCURRENT PROTECTIVE
DEVICES, COMPONENTS, AND ACCESSORIES THROUGH ONE SOURCE FROM A
SINGLE MANUFACTURER.

42.2. PRODUCT OPTIONS:  DRAWINGS INDICATE SIZE, PROFILES, AND DIMENSIONAL
REQUIREMENTS OF PANELBOARDS AND ARE BASED ON THE SPECIFIC SYSTEM
INDICATED. REFER TO DIVISION 01 SECTION "PRODUCT REQUIREMENTS.”

42.3. ELECTRICAL COMPONENTS, DEVICES, AND ACCESSORIES: LISTED AND LABELED
AS DEFINED IN NFPA 70, ARTICLE 100, BY A TESTING AGENCY ACCEPTABLE TO
AUTHORITIES HAVING JURISDICTION, AND MARKED FOR INTENDED USE.

42.4. COMPLY WITH NEMA PB 1

42.5. COMPLY WITH NFPA 70.

43. CONTRACTOR SHALL COORDINATE LAYOUT AND INSTALLATION OF PANELBOARDS AND
COMPONENTS WITH OTHER CONSTRUCTION THAT PENETRATES WALLS OR IS
SUPPORTED BY THEM, INCLUDING ELECTRICAL AND OTHER TYPES OF EQUIPMENT,
RACEWAYS, PIPING, AND ENCUMBRANCES TO WORKSPACE CLEARANCE REQUIREMENTS.

44. CGNTRACTOR SHALL PROVIDE PANELBOARD PRODUCTS THAT MEET THE FOLLOWING

441 MANUFACTURER SHALL BE AS SHOWN ON DRAWNGS OR EQUAI
44.2. FABRICATE AND TEST PANELBOARDS ACCORDING TO IEEE 344 TO WITHSTAND
SEISMIC FORCES DEFINED IN DIVISION 26 SECTION "VIBRATION AND SEISMIC
ONTROLS FOR ELECTRICAL SYSTEMS.”
44.3, ENCLOSURES SURFACE MOUNTED CABINETS. NEMA PB
44.31. RATED FOR ENVIRONMENTAL CONDITIONS AT \NSTALLED LOCATKJN
44.3.2. OUTDUUR LOCATIONS: NEMA 250, TYPE 4X STAINLESS.
44.3.3. OTHER WET OR DAMP INDOGR LOCATIONS: NEMA 250, TYPE 4X.
44.3.4. FRONT: SECURED TO BOX WITH CONCEALED TRIM CLAMPS. FOR
SURFACE—MOUNTED FRONTS, MATCH BOX DIMENSIONS; FOR FLUSH-MOUNTED
FRONTS, OVERLAP BOX.
44.3.5. FINISH:MANUFACTURER'S STANDARD ENAMEL F\N\SH OVER
CORROSION—RESISTANT TREATMENT OR PRIMER C!
44.3.6. DIRECTORY CARD. WITH TRANSPARENT PROTECTWE covER MOUNTED IN
METAL FRAME, INSIDE PANELBOARD DO

44.4. PHASE AND GROUND BUSES:
44.4. MATERIAL:  HARD—DRAWN COPPER, 98 PERCENT CONDUCTIVITY.
44.4.2. EQUIPMENT GROUND BUS: ADEQUATE FOR FEEDER AND BRANCH-CIRCUIT
EQUIPMENT GROUND CONDUCTORS; BONDED TO BOX
445 CONDUCTOR CONNECTORS: SUITABLE FOR USE WITH CONDUCTOR MATERIAL.
451, LUGS: MECHANICAL TYPE.

44.6. SERVICE EQUIPMENT LABEL: UL LABELED FOR USE AS SERVICE EQUIPMENT FOR
PANELBOARDS WITH MAIN SERMCE DISCONNECT SWITCHES.

44.7. UL LABEL INDICATING SERIES—CONNECTED RATING WITH INTEGRAL OR REMOTE
UPSTREAM OVERCURRENT PROTECTIVE DEVICES. INCLUDE SIZE AND TYPE OF
UPSTREAM DEVICE ALLOWABLE, BRANCH DEVICES ALLOWABLE, AND UL
SERIES—CONNECTED SHORT—CIRCUIT RATING.

45. CONTRACTOR SHALL PROVIDE OVERCURRENT PROTECTIVE DEVICES THAT MEET THE
FOLLOWING CRITERIA:

45.1. MOLDED-CASE CIRCUIT BREAKER. PROVIDE BREAKERS FROM_PANELBOARD
MANUFACTURER. UL 489, WTH SERIES—CONNECTED RATING TO MEET AVAILABLE
FAULT CURRENTS

45.2. THERMAL-MAGNETIC CIRCUIT BREAKERS: _INVERSE TIME-CURRENT ELEMENT FOR
OW—LEVEL QVERLOADS, AND INSTANTANEOUS MAGNETIC TRIP ELEMENT FOR
SHORT CIRCUITS. ADJUSTABLE MAGNETIC TRIP SETTING FOR CIRCUIT-BREAKER
FRAME SIZES 250 A AND LARGER

45.3. ADJUSTABLE INSTANTANEOUS—TRIP CIRCUIT BREAKERS: MAGNETIC TRIP ELEMENT
WITH FRONT-MOUNTED, FIELD-ADJSTABLE TRIP SETTING.

45.4. ELECTRONIC TRIP-UNIT CIRCUIT BREAKERS SHALL HAVE RMS SENSING;
FIELD- REPLACEABLE RATING PLUG; AND WITH THE FOLLOWNG FIELD-ADJUSTABLE
SETTINGS:

45.4.1. INSTANTANEOUS TRIP.

45.42. LONG- AND SHORT-TIME PICKUP LEVELS

45.4.3. LONG— AND SHORT-TIME TIME ADJUSTMENTS.

45.4.4. GROUND—FAULT PICKUP LEVEL, TIME DELAY, AND 12/T RESPONSE.

45.5. GFCI CIRCUIT BREAKERS: SINGLE— AND TWO—POLE CONFIGURATIONS WITH 5-MA
WHERE INSTALLED PROTECTION OF GENERAL USE RECEPTACLES, WHERE
REQUIRED, 30-MA TRIP SENSITMTY FOR CIRCUITS INSTALLED TO SUPPLY
SPECIFIC EQUIPMENT.

REQUIRED SAFETY SIGNS AND LABELS

1. THE MARKING SHALL ADEQUATELY WARN OF THE HAZARD USING EFFECTIVE WORDS AND/OR
COLORS AND/OR SYMBOLS PER NEC 110.21.

2. THE LABEL SHALL BE PERMANENTLY AFF\XED TO THE EQUIPMENT OR WIRING METHOD AND
SHALL NOT BE HAND WRITTEN PER NEC 110

3. THE LABEL SHALL BE OF SUFFICIENT DURABILITY ABLE TO WITHSTAND THE ENVIRONMENT
INSTALLED IN PER NEC 110.21.

4. LABELS AND MARKINGS SHALL BE APPLIED TO THE APPROPRIATE COMPONENTS IN
ACCORDANCE WITH THE NEC.

5. PV MODULES AND INVERTERS ARE TO BE SUPPLIED FROM THE MANUFACTURER WITH
PRE-APPLIED MARKINGS TO MEET THE REQUIREMENTS OF NEC 690.51 & 690.41(B)(1)

6. UNLESS OTHERWSE SPECIFIED ON THE LAEEUNG SHEET, OSHA 1910.145 AND ANSI 2535
RECOMMENDED SPECIFICATIONS ARE AS FOLL(
1. ROUNDED OR BLUNT CORNERS FREE OF SHARF‘ EDGES.

6.2. VISIBLE AT A MINIMUM DISTANCE OF 5FT, OR GREATER.

6.3. "DANGER" HEADER; RED BACKGROUND WITH WHITE LETTERING.

6.4. "WARNING" HEADER; ORANGE BACKGROUND WITH BLACK LETTERING.

6.5. "CAUTION" HEADER; YELLOW BACKGROUND WITH BLACK LETTERING.

6.6. "NOTICE' LABEL HEADER TO BE IN BLUE WITH WHITE LETTERING.

6.7. OTHER TEXT TO BE BLACK ON A WHITE BACKGROUND.

ALL RELEVANT COMPONENTS OF THE PHOTOVOLTAIC SYSTEM SHALL BE CLEARLY MARKED
AND LABELED IN ACCORDANCE WITH NEC ARTICLE 690,

NOT FOR
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STANDARD BLOCKS -

ELECTRICAL

STANDARD ABBREVIATIONS

— ELECTRICAL

A AMPERE 1A ELECTRONICS INDUSTRY ASSOCIATION N NEWTON A TELECOMMUNICATIONS INDUSTRY
ACB AR CIRCUIT BREAKER EJ EXPANSION JOINT N NORTH ASSOCIATION
Q PROTECTION, INSTRUMENTATION, OR AUTOMATION DEVICE AB AR BREAK EL ELECTRICAL NC NORMALLY CLOSED TRP TRIP
POWER /POTENTIAL TRANSFORMER ABV ABOVE ELEV  ELEVATION Ncc NORMALLY CLOSED CONTACT TURB  TURBINE
AC ALTERNATING CURRENT ENCL  ENCLOSURE N/C NO CONNECTION ™ TRANSMIT
ADY ADJUSTABLE £Q EQUAL NIC NOT IN CONTRACT ™ TYPICAL
N COIL OR ELEMENT ADJT  ADJACENT EQUIP  EQUIPMENT NO NORMALLY OPEN ue UNDERGROUND
ALT ALTERNATE EST ESTIMATE NoC NORMALLY OPEN CONTACT UNO  UNLESS NOTED OTHERWISE
AL ALUMINUM EXIST  EXISTING NS SYNCHRONIZING NEUTRAL v voLT
INPUT APPRX  APPROXIMATE F FARAD NTS NOT T0 SCALE VA VOLTAMPERE
DC BREAKER B F FUSE o OUTSIDE DIAMETER VA PHASE A VOLTAGE
BF BREAKER FAIL FREQ  FREQUENCY T OUTPUT VAR REACTIVE POWER
BFI BREAKER FAIL INITIATE FT FE 3 REAL POWER OR PRIMARY VB PHASE B VOLTAGE
AN/ RESISTOR BKR BREAKER FT FEED THROUGH PR PUSH BUTTON VAC ALTERNATING CURRENT VOLTAGE
BLDG  BUILDING FUT FUTURE PF POWER FACTOR Ve PHASE C VOLTAGE
BLK BLOCK G CONDUCTANCE OR GROUND PLC PROGRAMMABLE LOGIC CONTROLLER ves VACUUM CIRCUIT BREAKER
BOT BOTTOM GA GAUGE PM PAD-MOUNT TRANSFORMER voe DIRECT CURRENT VOLTAGE
% g POTENTIAL TRANSFORMER [ NORMALLY OPEN CONTACT BTV BRITISH THERMAL UNIT GALV  GALVANIZED PSSS  PROVIDER SWITCHYARD VERT  VERTICAL
BTWN  BETWEEN B GROUND BUS PT POINT VIF VERIFY IN FIELD
BU BACKUP ecB GAS CIRCUIT BREAKER PT POTENTIAL TRANSFORMER W NEUTRAL VOLTAGE
M~ NORMALLY CLOSED CONTACT c coLoums GEN  CENERATOR PVC  POLYVINYL CHLORIDE W VOLTAGE REGULATOR
3 E POTENTIAL TRANSFORMER cap CAPACITOR OR CAPACITANCE el GALVANIZED IRON PWT  PAVEMENT VREG  VOLTAGE REGULATOR
@ AMBER LIGHT cap CORRUGATED ALUMINUM PIPE GND GROUND PWR POWER vs SYNCHRONIZING VOLTAGE
cB CENTER BREAK GOAB  GANG OPERATED AIR-BREAK SWITCH [ REACTIVE POWER vr VOLTAGE TRANSFORMER
= CURRENT TRANSFORMER CBL  CABLE GRC  GALVANIZED RIGID CONDUIT R RESISTANCE OR RESISTOR w WEST
® RED LIGHT CEM CEMENT GRD GRADE, GRADING RCLS RECLOSE w WATT
CcF CUBIC FOOT GRSC  GALVANIZED RIGID STEEL CONDUIT RAD RADIUS w/ WITH
? FUSED DISCONNECT @ GREEN LIGHT CHK CHECK H HENERY RAD RADIAN w/o WITHOUT
cl CAST IRON HDPE  HIGH-DENSITY POLYETHYLENE RD ROAD X REACTANCE
cIP CAST IRON PIPE HLO HOT LINE ORDER RE REMOTE END XFMR  TRANSFORMER
BLUE LIGHT CIPC CAST—IN—PLACE CONCRETE HORIZ  HORIZONTAL REF REFERENCE XMSSN  TRANSMISSION
\ﬁ 3—PHASE GROUNDED WYE CONNECTION CIR CIRCLE HP HORSEPOWER REQD REQUIRED Y ADMITTANCE
= e CKT CIRCUIT HZ HERTZ RET REMOTE END TRIP S YELLOW
{Dj INCANDESCENT LIGHT CLK CLOCK 1A PHASE A CURRENT RET  RETURN z IMPEDANCE
g 1-PHASE GROUNDED WYE CONNECTION CLS CLOSE B PHASE B CURRENT REV REMSION 2 TIME-DELAY
= CMIL  CIRCULAR MIL Ic PHASE C CURRENT RLY RELAY 2 DISTANCE
SHORTING BLOCK cMP CORRUGATED METAL PIPE i) INSIDE DIAMETER RR RAILROAD 25 SYNCHRONISM CHECK
A 3—PHASE DELTA CONNECTION cos COSINE IN INPUT ROW  RIGHT OF WAY 27 UNDERVOLTAGE
CONC  CONCRETE IN INCH RTS READY TO SEND 30 ANNUNGIATOR
° CONNECTION POINT CONST ~ CONSTRUCTION IN NEUTRAL CURRENT RTY REMOTE TERMINAL UNIT 32 DIRECTIONAL POWER
» POLARITY MARK CONT  CONTINUOUS INCL  INCLUDE(D), INCLUDING RX RECEIVE 37 UNDERCURRENT OR UNDERPOWER
CONTR  CONTRACTOR IND INDUSTRY s APPARENT POWER 38 BEARING
cs INT INTERSECTION s SOUTH 40 FIELD
= GROUND o TERMINATION CONNECTION POINT csP CORRUGATED STEEL PIPE INV INVERT s SOURCE 43 MANUAL TRANSFER OR SELECTOR DEVICE
cT CURRENT TRANSFORMER P POLARIZING CURRENT S—L SOURCE-LOAD 46 REVERSE—PHASE
y CRL  CBICIRDISWITCHER OR CONTROL SWITCH i COMPLEX NUMBER SA SURCE ARRESTOR 47 PHASE-SEQUENCE VOLTAGE
o  FUSED DISCONNECT [] POLARITY MARK (CURRENT TRANSFORMERS) cTS CLEAR TO SEND v JOULE s¢ SWITCH CABINET 49 MACHNE OR TRANSFORVER THERNAL RELAY
cu COPPER B JUNCTION BOX sec SECTION 50 INSTANTANEQUS OVERCURRENT
oc DIRECT CURRENT KA KILOAMPRERE SEC SECONDARY 51 AC TIME OVERCURRENT
U& GROUND e} DATA CARRIER DETECT KV KILOVOLT sve SERVICE 52 AC CIRCUIT BREAKER
o  FUSED DISCONNECT WITH SLUG DCE DATA COMMUNICATIONS EQUIPMENT KW KILOWATT sve STATIC VAR COMPENSATOR 520 NORMALLY OPEN BREAKER CONTACT
Py DDE DOUBLE DEAD END L INDUCTANCE SHT  SHEET 52 NORMALLY CLOSED BREAKER CONTACT
DE DEAD END L LINE SIM SIMILAR 59 QVERVOLTAGE
°o o CIRCUIT BREAKER DEM DEMOLISH, DEMOLITION L LoAD SN SINE 60 VOLTAGE BALANCE
DEMOB  DEMOBILIZE 8 LOAD BREAK SPEC  SPECIFICATION 63 PRESSURE SWITCH
DET DETAIL LGPP LANDFILL GAS POWER PLANT SPECS ~ SPECIFICATIONS 64 APPARATUS GROUND
= FUSE DFR DISTURBANGE FAULT RECORDER LT LIGHT SPSS  SPARTAN SUBSTATION 67 AC DIRECTIONAL OVERCURRENT
ol DIGITAL INPUT M METER(S) ss SYNCHRONIZING SWITCH 68 BLOCKING
DIA DIAMETER MAT MATERIAL STA STATION 69 PERMISSIVE
\ HOOK STICK OPERATED SWITCH DIAG DIAGONAL MAX MAXIMUM ST STANDARD 7 LEVEL SWITCH
DM DIMENSION NFG MANUFACTURER sW SWITCH 74 ALARM
° DIST  DISTRIBUTION M MILE SWGR  SWITCHGEAR 76 DC OVERCURRENT
DNP DISTRIBUTED NETWORK PROTOCOL MIN MINIMUM SYM SYMMETRICAL 78 OUT-OF—STEP
oo MANUALLY OPERATED SWITCH DO DIGITAL QUTPUT Misc MISCELLANEOUS SYNCH ~ SYNCHRONIZE 79 RECLOSING RELAY
DSSS D STREET SUBSTATION MM MILLIMETER(S) T TIME OR TRANSFORMER B1 FREQUENCY
o DTE DATA TERMINAL EQUIPMENT MO MOTOR OPERATED (OR) TAN TANGENT 85 CARRIER OR PILOT WIRE
—o THERMOSTAT Dwe DRAWING MOB MOBILIZE M TRIP COIL MONITOR B6 Lock out
EA EACH MTR METER TEL TELEPHONE 87 DIFFERENTIAL
MW MEGAWATT TERM TERMINAL 94 TRIPFING
N NEUTRAL TEMP  TEMPORARY
CABLE # /0
EQUIPMENT W CABLE TAG WIRING DIAGRAMS & 3-LINES
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PV ARRAY Fdf

7 A o g

V STP-UP TRANSFORMER

¥l

f UTILITY RISER POLE ‘“‘3’

) SITH” PEAN

NOT FOR
CONSTRUCTION

™ see rererence 1+
LLFOR_FU_RT%R _DE@LSJ

\ SEE REFERENCE 2

FOR FURTHER DETAILS

SHEET NOTES

1. 1T IS THE RESPONSIBILTY OF THE CONTRACTOR TO
DETERMINE LOCATIONS OF EXISTING PROPERTY LINES AND
CORNERS PRIOR TO CONSTRUCTION.

2. 1T IS THE RESPONSIBILITY OF THE CONTRACTOR TO HAVE
ALL  UNDERGROUND ~ UTILITIES ~ MARKED ~ PRIOR  TO
CONSTRUCTION.

3. ALL DIMENSIONS ARE FOR REFERENCE ONLY. PLEASE REFER
TO  MANUFACTURERS ~ DRAWINGS ~TO  CONFIRM  ALL

:000000000000000000“
SEE REFERENCE &5
FOR FURTHER DETAILS

DIMENSIONS.
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50' ROW SPACING, TYP.

MAINTAIN 1' (12°) SPACING BETWEEN
RACKING, AS MEASURED BY INSTALLED
PANELS, OR FURTHEST EXTENT OF

POWER CONVERSION HUT
SEE REF. No. 1

@ PV_ARRAY SITE OVERVIEW

\ FENCE LINE

\ UTILTY RISER POLE

DC COMBINER BOXES, TYP.

/ PROPOSED SITE ENTRANCE GATE (25')

System Summary

Physlcal Ar t
Methodology Fixed Tilt, Ground Mount
Tilt 35°

Racking System / Model

Nuance Osprey PowerRACK 4x6

Electrical Arrangement
Watts per Module 595W
24 Module Strings (#) 15
Quantity of Modules 360
Total DC System Size 214,200W
Inverter Arrangement
Manufacturer SMA
Model Sunny Highpower PEAK3 125-US
Inverter Size 125kW
Quantity of Inverters 2
Strings per Inverter 718
PV Modules
Manufacturer SEG Solar
Model SEG-595-BTA-BG
Peak Power 595W
Quantity of Modules 360

LEGEND

DC COMBINER

[P BOXES (4)

FENCE LINE

PV ARRAY

29 0 20 40 FEET
L ]
SCALE: 1/16" = 1'-0"
NOT FOR
CONSTRUCTION
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MAIN SERVICE DISCONNECT

L

|
‘ na
|
| ‘
| ‘
FIBER OPTIC TO RISER POLE
| ‘
UNDERGROUND CONDUIT TO TRANSFORMER ‘
’ |
‘ \
PV STEP-UP TRANSFORMERS ( |
480V—-12.47kV 500kVA ‘
|
|
‘ EXISTING TRANSMISSION POLE
10° MIN 4 !
UNDERGROUND CONDUIT TO RISER POLE
BY DTHERS
UG POWER
- - CABLE
PV_INTERCONNECTION LAYOUT UG COMM
10 0 10 20 FEET NOT FOR - T CABLE

CONSTRUCTION
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BILL OF MATERIAL (&)
EST.
T GABLE HANGER MESSENGER SYSTEM REF. NO.| UNIT QY. DESCRIPTION MFGR. /CATALOG NO.
@ @ EA 2 | SUNNY HIGHPOWER PEAK3—-125KW SMA/SHP 125-US—21
EA 1 COMMUNICATION PANEL SEE REF. 1
A 1 | POWER DISTRIBUTION PANELBOARD SQUARED /HCJ23734M
HOME RUN HANGING SYSTEMH £A | [ STATION SERVICE SUBSTATION, 10kVA HAMMOND /M1PCO1OLESF
l EA 2 200A CIRCUIT BREAKER
®fH © CABLE SECURED 10 PCH EVERY 12° €A 1 | 30a/2P cRCUIT BREAKER
EA 1 400A MAIN CIRCUIT BREAKER
EA 400A LOAD BREAK DISCONNECT W/ PROVISIONS
| . ! FOR PADLOCK
CONDUIT ENTRY INTO BUILDING—— 12" 90" SWEEP ANGLED DOWN
4 FOOT SERVIGE L0O @ JQUID TIGHT CONDUIT GLAND EA 1 10IN MOTORIZED INTAKE DAMPER
@ [ o | AR 2 S heicarar
PCH (WEST OUTSIDE) PCH (NORTH INSIDE) HOME-RUN ENTRY
. @ EA 2 GFCI RECEPTACLE
ELECTRO NDUSTRE
® ® | e 1 | SHARK 250 SELF—ENCLOSED METER ASSEMBLY |7ENGSix2S0o277-80-10-V3-02-INP100S-X
EA 1 UGHT SWITCH
N @ EA 2 90° VENTILATION HOOD WITH INSECT SCREEN
A | | ELECTRIC BASEBOARD HEATER, 1000W, 120VAC
W/ BUILT—IN THERMOSTAT
600V 20A METER SOCKET W/SELF—SHUNTING s

@ EA 1 BYPASS MILBANK /UC7237—XL

EA ' 400A CT ENCLOSURE
NOTE

(1) MOUNT SMA SHP—125-US INVERTERS SUCH THAT THEY ARE 4" AWAY FROM THE WALL,
(O AND 20" ON ALL OTHER SIDES FROM WALLS, FLOORS, CEILNGS, AND OTHER DEVICES.

MAINTAIN 4' WORKING CLEARANCE ZONE IN FRONT OF INVERTERS, PER NEC. PROVIDE A 4° X 4"
WIREWAY (MINIMUM) BETWEEN INVERTERS AND PANELBOARD

(2) MOUNT POWER DISTRIBUTION PANELBOARD SUCH THAT MANUFACTURER RECOMMENDED CLEARANCE
DISTANCES BETWEEN THE PANELBOARD AND WALLS, FLOORS, CEILINGS, AND OTHER DEVICES

PCH (WEST INSIDE) @ ® PCH (EAST INSIDE IS MAINTAINED, AS WELL AS A 4' WORKING CLEARANCE IN FRONT OF THE PANELBOARD, PER NEC
@ MQUNT STATION SERVICE SUBSTATION SUCH THAT ALL MANUFACTURER RECOMMENDED CLEARANCE

ZONES AWAY FROM EQUIPMENT IS MAINTAINED, AS WELL AS A 4' WORKING CLEARANCE ZONE IN
FRONT OF THE DEVICE, PER NEC

ROUTE CONDUITS SUCH THAT THE STUB—UP AREA IS DIRECTLY UNDER ALL DESTINATION DEVICES
IN THE POWER CONVERSION HUT

(5) PROVIDE CEILING MOUNTED LIGHTING SUCH THAT 30 FOOTCANDLES IS MAINTAINED. MOUNT LIGHT
SWITCH NEXT TO DOOR AT LEAST 40" FROM FLOOR.

(6) ANY LINE ITEM ON THE BILL OF MATERIAL THAT DOES NOT HAVE A SPECIFIED MFGR./CATALOG NO.
IN THE RIGHT—HAND COLUMN CAN BE CONTRACTOR DETERMINED, PROVIDED THAT ALL CONDITIONS
SPECIFIED IN THE GENERAL PROJECT NOTES ARE MET.

oo (7) VENTILATION FOR THE ENCLOSURE SHALL BE PROVIDED BY A WEATHERPROOF 120VAC EXHAUST

FAN WITH A MINIMUM FLOW RATE OF 2500CFM, CONTROLLED BY AN ADJUSTABLE THERMOSTAT FOR
FAN OPERATION OF INTERIOR AIR TEMPERATURES OF 35C AND ABOVE, AND BY A 10" MOTORIZED
INTAKE DAMPER. EXHAUST FAN AND INTAKE DAMPER SHALL BE PROVIDED WITH A 90" EXTERIOR
HDOD WITH INSECT SCREENS TO PREVENT INTRUSIONS OF WIND DRIVEN RAIN/SNOW.

®
@1

MOUNT RECEPTACLES ON INSIDE WALLS OF PCH AT LEAST 18" FROM FLOOR. MOUNT ONE
RECEPTACLE ON EAST SIDE OF DOOR (NORTH WALL), AND ONE RECEPTACLE NEXT TO BASEBOARD

[©) 0) HEATER (SOUTH WALL).

BUILDING MANUFACTURER TO PROVIDE PRE-FABRICATED METAL BUILDING PER FOLLOWING SPECIFICATIONS: @ CONNECT SHARK 250 CURRENT TRANSFORMERS AND POTENTIAL TRANSFORMERS TO THE 400A
SIRUCTURAL: QUTPUT BREAKER AT POWER DISTRIBUTION PANELBOARD THROUGH A 1° CONDUIT.
—ROOF PITCH: 3:12
—ROOF DEAD LOAD 30PSF MINIMUM |
IR WAL LOND: 250185 QNVERTER) b UTH INSIDE PCH (SOUTH OUTSIDE) o) HEATING T0 BE PROVIDED BY ELECTRIC BASEBOARD HEATER WITH BUILT-IN THERMOSTAT. HEATER
—MAX FLOOR LOAD: 210LBS (STATION SERVICE SUBSTATION) C !SQ SID )
INSULATION: HOME-RUN CABLES TO ENTER INTO PCH VIA CONDUIT SWEEP ANGLED DOWN. MIN CONDUIT RADIUS
S T R M TO BE 8 X THE DIAMETER OF THE LARGEST CABLE. SUPPORT CABLES EVERY 12°AS MEASURED BY
- THE CABLES PATH FROM HANGER, TO CONDUIT WITH UV RESISTANT, OUTDOOR RATED CABLE TES.
ALL INTERIOR CONDUITS SHALL BE GALVANIZED RIGID CONDUIT (GRC) OR ELECTRICAL METALUIC TUBING (EWT), NOT FOR ADD IN A 4FT SERVICE LOOP BEFORE ENTERING INTO THE CONDUIT. EXACT HEIGHT AN
EXTERIOR CONDUIT SHALL BE RIGID GALVANIZED CONDUIT ONLY. EMT TYPE COUPLERS AND FITTINGS SHALL BE -
RAIN-TIGHT COMPRESSION TYPE. GROUNDING BUSHINGS SHALL BE INSTALLED AT THE SOURCE END OF THE CONSTRUCTION
EMT CONDUIT RUNS FROM THE AC PANEL.
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' INCOMING INCOMING
INCOMING 120VAC NEUTAL GROUND
TB1-1
B1-2 B1-3
CB-MAIN, 25A >
? B-2, 10A
N
GROUND BAR
©
POWER SUPPLY BILL OF MATERIAL
o | © | 1 W oo enosuee
‘ = EA 1 INNER PANEL FOR 24X24X10 ENCLOSURE
6 24VDC OUTPUT é EA 1 25A, 600V UL489 1-POLE BREAKER
i | 2
o | 5 |von oo uaes r-roue onowan
UPS €A 1 | PHOENIX CONTACT 120VAC/24VDC PS, 20 AMP| PHOENIX CONTACT/ 2866776
(E \Zyj;/STC 9 EA 1 PHOENIX CONTACT 20 AMP UPS PHOENIX CONTACT/ 2320238
o 24\DC o ‘ “uj LDJ‘ EA 1 PHOENIX CONTACT 12 Ah BATTERY PHOENIX CONTACT/ 1274119
+ OUTPUT = EA 1 [ 150W PANEL HEATER W/BULT N REGULATION | s7e00,/06021.0-00
BATTERY
e EA 1 DATA MANAGER SMA /EDMM-20
I*I EA 1 UL 467 GROUND BAR, 6 POLE MINIMUM
g @ EA 3 6MM DINRAIL MOUNTED TERMINAL BLOCK
BATTERY [©) EA 10 | GMM DINRAL MOUNTED TERMINAL BLOCK END STOP
MODULE [©) EA 1 | UNMANAGED ETHERNET SWITCH, 2 FIBER PORTS | MOXA/EDS-G308~2SPF
CB-3, 10A
N —
¢ s NOTES:
ANY LINE ITEM ON THE BILL OF MATERIAL THAT DOES NOT HAVE A SPECIFIED MFGR./CATALOG NO.
ETHERNET IN_THE RIGHT-HAND COLUMN CAN BE CONTRAGTOR DETERMINED, PROVIDED THAT THE
CONTRACTOR DETERMINED PRODUCT MATCHES THE PRODUCT DESCRIPTION IN THE CENTER COLUMN,
SWITCH AND THAT ALL CONDITIONS SPECIFIED IN THE GENERAL PROJECT NOTES ARE MET.
PROVIDE 1 SPARE CIRCUIT BREAKER FOR EACH SIZE (REF. NO. 3, AND REF. NO. 4) AND STORE IN
®
BOTTOM OF ENCLOSURE
CB—4, 10A
o~ o o
o} o in. N
+ =
DATA
MANAGER
@ ONE-LINE DIAGRAM PANEL ELEVATION - INSIDE @ PANEL BOM
T S S S NOT FOR
CONSTRUCTION
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SOLAR PV FARM

AVEC-OWNED RISER POLE (BY OTHERS)

FUSED CUTOUTS

MOUNTED ON RISER
POLE

TRANSFORMER, UNDERGROUND FEEDER,
AND FUSED CUTOUTS TO BE FURNISHED
AND INSTALLED BY AVEC

NETER TO BE FURNISHED
AND INSTALLED BY OTHERS

CT cABIN

|
/Ligpi

QUTDOOR DISCONNECT

PV STEP-UP XFMR
12470Y/7200V PRIMARY
WAL 480v/277v SECONDARY

jﬁcr's TO BE_PROVIDED BY

OTHERS, INSTALLED UNDER
THIS CONTRACT

1

SMA SHP 125-US—21
STRING INVERTER
4BOVAC, 36, 3W

FO MAIN AC LOAD BREAK DISCONNECT
SWITCH
400A, 480V, 3¢
POWER CONVERSION HUT R —
ETHERNET “
SWTCH/FIBER [} CATSE.
OPTIC
CONVERTER
AUX LOAD PANEL oA
MINI POWER ZONE SHARK 250 METER
120V PANELSEE ASSEMBLY WITH FUSED
REF. 1 FOR INPUTS
‘ CONNECTION DETAILS — ‘
PV—AC-1, NEMA 1 INDOOR PANEL 48QY/277V,
‘ 36, 4W, 400A MAIN BREAKER, 10kAIC ‘
‘ CATSE ( son/P (C 40oa/3p ‘
‘ (C 200873 (C 200a/3p ‘
‘ SMA DATA [ CATSE CATSE ‘
‘ MANAGER ‘

DC COMBINER
BOX #1

PV ARRAY 1
(120) MODULES

PV ARRAY 2A
(48) MODULES

SMA SHP 125-Us-—21
STRING INVERTER
480VAC, 30, 3W

DC COMBINER
BOX #3

PV ARRAY 28
(72) MODULES

DC COMBINER
BOX #4

PV ARRAY 3
(120) MODULES

(5) STRINGS OF (24) MODULES  (2) STRINGS OF (24) MODULES  (3) STRINGS OF (24) MODULES  (5) STRINGS OF (24) MODULES
- NOT FOR
CONSTRUCTION
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POWER DISTRIBUTION PANELBOARD

FROM INVERTER #1 AC
OUTPUT
SEE REF. 1

FROM INVERTER #2 AC

SEE REF. 1

‘ ‘
A Bo Ce N GND
cg1
‘ 2000 ‘ % %
I E%
TO BE FURNISHED.
Il INSTALLED BY AVEC.
‘ ‘ 400A DISCONNECT e T oEs
SWITCH W/ GOVERED UNDER THIS
PROVISIONS FOR o T
Gsss oRouND | ‘ T ENCLOSLRE Py STEP-UP X6UR
| I | — . |
400A
—ei— Ho o A—t }
‘ L] | s\ Ml S
— I | ‘ —a ‘ ‘ jé ‘ 10 DISTRIBUTION
AL ! P — " BY AVEC
° o
| ] I] | I il B
| | E— ]
‘ il ‘ me_ of ] ‘T .
I I |
caz
2000 U— — g U
SHARK 250 METER PANEL L —_— T 7J
\ " |
I
A
vsss wone] | _| \ | . |
| - s 20 |
I METER ENCLOSURE
| MINI POWER—ZONE
STATION SERVICE XFMR
120/240V 10kVA
B " =Y CABLE SCHEDULE
‘ ‘ ‘ AC-110 (3) 2/0 CU XHHW, (1) #4 CU GEC c-o11
208 ‘
L 20 &2
-y 3 v— ey AC-210 (3) 2/0 CU XHHW, (1) #4 CU GEC c-0112
e (= commmcanons
CIRCUIT 1 PANEL c—1
20A AC—-300 2/PHASE 2/0 CU XHHW, (1) #4 CU XHHW NEUTRAL, (1) #4 CU GEC c-12
200 co4 c-13
28 5 o =
—s ——4 c-21
VENT FAN oS ‘ AC—400 2/PHASE 2/0 CU XHHW, (1) #4 CU XHHW NEUTRAL, (1) #4 QU GEC c-22
C-23
20
200 86 =31
<85 i W AC-5D0 2/PHASE 2/0 CU XHHW, (1) #4 CU XHHW NEUTRAL, (1) #4 CU GEC c-32
I - Ve = B v
N\ N
‘ ‘ AC—600 (3) #2 CU 15KV MV-105, (1) #8 CU EGC c-2
SPACE { } SPACE AC-SS (2) #10 CU XHHW 12" EMT
- - ACT-1 #12 CU XHHW, #12 CU XHHW NEUTRAL, 12 CU EGC 1/2" EMT
ACI-2 #12 CU XHHW, $12 CU XHHW NEUTRAL, #12 CU EGC 1/2" EMT
Ac1-3 #12 CU XHHW, #12 CU XHHW NEUTRAL, #12 QU EGC 1/2" EMT
AC1-4 #12 CU XHHW, $#12 CU XHHW NEUTRAL, #12 CU EGC 1/2" EMT
ACI=5 | 12 CU XHHW, $12 CU XHHW NEUTRAL, #12 CU EGC 1/2" EMT
NO'

NOTES:

@ INSTALL N-G BOND JUMPER ONLY IN THE POWER DISTRIBUTION PANELBOARD.

NOT FOR
CONSTRUCTION

TE:
—LOW VOLTAGE AC CONDUCTOR SIZING BASED ON A TEMPERATURE RATING OF 75%.
—MEDIUM VOLTAGE AC CABLES BASED ON A TEMPERATURE RATING OF 105°C.
—USE OF CABLE LARGER THAN SPECIFIED IN THE CABLE SCHEDULE IS ALLOWED, PROVIDED THAT THE TEMPERATURE RATING
OF THE CONDUCTOR IS MAINTAINED.
—IF LARGER—THAN-SPECIFIED CABLE IS USED, CONFIRM THAT THE CONDUIT SIZE IN THE ASSOCIATED RACEWAY MAINTAINS A
MAXIMUM 40% FILL RATIO
—SEE REF. 2 FOR CONDUIT SCHEDULE
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e ) COMBINER BOX_#1 @

INVERTER EQUIPMENT CONTAINER

PV ARRAY 1
SOURCE CIRCUITS
NV 104 ’—. 24 MODULE STRING ‘
e (Ol e 6] |
s (Ol e [0} }
NV 11,4 ’—. 24 HODULE STRNG I
s Ol e [0} \
0 |
SOLAR ARRAY
GROUNDING SYSTEM y
PV ARRAY 2A
SOURCE CIRCUITS ComB
Y 1.2 ’—. 24 MODULE STRING
NV 1.2.2 ’—. 24 MODULE STRNG

T0
SOLAR ARRAY

GROUNDING SYSTEM U

wozsz (O s 6]
w2y (R e 6]

PV ARRAY 2B
SOURCE CIRCUITS

INV 2.3.1

T0
SOLAR ARRAY
GROUNDING SYSTEM U

&

ROW 3
SOURCE CIRCUITS

w241 O s o)
w24z (Ol mwmmons 6}
w243 (Ol e [6)
W 2as O e [0}
w245 [0l s [6)
T0
SOLAR ARRAY
GROUNDING SYSTEM U

[ ess ]

INVERTER

|
[
‘ INVERTER #1

]

o

NOT FOR
CONSTRUCTION

- B

T0 ‘
AC CIRCUIT
BREAKER
SEE REF. 1
‘ o
= INV X.X.XX
LJ
&}
LuJ| DESTINATION INVERTER NO.
‘ —I|  DESTINATION COMBINER NO. SOURCE CIRCUIT NUMBER
‘ EQUIPMENT SCHEDULE
‘ TAG | QUANTITY DESCRIPTION
@ 2 PV INVERTER; SMA SUNNY HIGHPOWER PEAK3 125-US
‘ @ 2 10 INPUT DC COMBINER; TERRASMART FSFT275-10—25-N4-CD OR EQUIVALENT
‘ @ 2 6 INPUT DC COMBINER; TERRASMART FSFT—275-6-25-N4-CD OR EQUIVALENT
10
AC CIRCUIT
BREAKER
SEE REF. 1
CABLE SCHEDULE
‘ TAG NO. CONDUCTOR RACEWAY
‘ DC-001 [(10) #10 CU PV WIRE, (1) #10 CU EGC FREE AR
‘ DC-002|(4) #10 CU PV WIRE, (1) #10 CU EGC FREE AR
DC-003 (6) #10 CU PV WRE, (1) #10 CU EGC FREE AR
‘ Dc—-004 |(10) #10 CU PV WIRE, (1) #10 CU EGC FREE AR
‘ DC-101 | (2) #2 AL PV WIRE, (1) #10 CU EGC FREE AR
‘ DC-102 [(2) #8 AL PV WIRE, (1) #10 CU EGC FREE AR
‘ DC-103 |(2) #6 AL PV WRE. (1) #10 CU EGC FREE AR
DC-104 | (2) #2 AL PV WIRE, (1) $10 CU EGC FREE AR
‘ NOTE: 1)

DC STRING CONDUCTOR SIZING BASED ON COPPER UL 4703 PV WIRE WITH A TEMPERATURE RATING
OF 90T

DC CABLE SIZING FOR HOME—RUNS BASED ON AL 2KV PV WIRE AMPACITY WITH A TEMPERATURE RATING
OF 75T IN FREE AIR (TABLE 310.15(B)(17)) AND A VOLTAGE DROP OF LESS THAN 2%. USE OF CABLE
LARGER THAN SPECIFIED IN THE CABLE SCHEDULE IS ALLOWED, PROVIDED THAT THE CONDUCTOR
DESCRIPTION IS MAINTAINED.
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LEGEND "HEAGR OF MODULE
PV WIRE
DC COMBINER ™G
LV BOXES (4) q %:F
\ JUNCTION BOX ON
MIN. RADIUS 8X

BACK OF MODULE
CABLE DIAMETER

CABLE HANGER
MESSENGER

PV WRE

CONNECTOR

COMBINER BOX #1

|
|
|
|
|
|
|
COMBINER BOX #2 | \
|
} ROW 1 [HOMERUN VIA CABLE HANGER SYSTEM
INV 2.3.2 \ INV 2.3.2 \ INV 2.3 \ INV 1.2.2 \ INV 1.2.1 \ |
|
|

MIN RADIUS BX CABLE
DIAMETER

PV_WIRE BENDING REQUIREMENTS NOTES:

. OBSERVE MIN. BENDING RADIUS REQUIREMENTS WHEN BUILDING AND
SECURING SOURCE CIRCUIT CONDUCTORS TO MODULES AND
RACKING.

2. SEE MODULE SPEC SHEET OR CABLE SPECS FOR CABLE DIAMETER

@ PV _WIRE BENDING REQUIREMENTS
NTS

COMBINER BOX #3

INV 2.4.5 INV 2.4.4 INV 2.4.3 INV 2.4.2 INV 2.4.1 X
\ ‘\ ‘\ \ \ ROW 3|HOMERUN VIA CABLE HANGER SYSTEM

UNDER-RACKING CABLE CLIPS, OR CABLE HANGERS
\ #10 STRINGS SUPPORTED BY CLIPS, SEE NOTE 1

. 0 3 0 0 0 .
@ PV_ELECTRICAL SITE PLAN 5
COMBINER BOX #4
1 O
o
NEGATIVE LEAD WIRE TO DC COMBINER o
#10 CU 2kV PV WIRE n]
[n}
o
o
1] F f ) ] EACH STRING (+VE
n] CONDUCTOR AND —VE
r‘ L 5 — S SRR oM
L’ F ﬁﬁ g g(TJRN‘E‘lé(S;TORS OF OTHER
T e i) [ S | o
o
L3 J‘ f } POSITIVE SIDE OF STRING NEGATIVE SIDE OF STRING E
‘ t ; ; ] \
5 ‘ — @ TYPICAL STRING SUPPORT CLIP DETAIL
i ﬁ ) i TYPICAL 24 MODULE SERIES WIRING NOTES:

‘ N \/ 1. SUPPORT #10 STRINGS WITH CABLE CLIPS, OR OTHER TCC APPROVED
. . UNDER-RACKING CABLE MANAGEMENT SYSTEM AT MOST EVERY 4' (4B"). INSTALL PER

MANUFACTURERS RECOMMENDATIONS. EXACT PLACEMENT AND CONNECTION METHOD TO

@ TYPICAL 24 MODULE SERIES WIRING 4 BE DETERMINED BY CONTRACTOR ON-SITE
TYPICAL 24 MODULE SERIES WRING NOTES; POSTIVE. LEAD WLZED Tcou uﬁvcgvamég DESTINATION INVERTER NO. NOT FOR
12 WIRING FOR ILLUSTRATIVE PURPOSES ONLY. FINAL MODULE WIRING TO BE SOURCE GIRCUIT NUMBER

DETERMINED ON_SITE. DESTINATION COMBINER NO, CONSTRUCTION

LEGEND
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INTEGRATED GROUND FROM
CABLE HANGER MESSENGER
SYSTEM

BOND PANEL FRAMES TOGETHER
WTH GROUNDING CLIPS

INTEGRATED GRQUND FROM
CABLE HANGER MESSENGER
SYSTEM

BOND RACKING TOGETHER WITH
GROUNDING LUG, SEE DETAIL 5

29 40 FEET

GROUNDING PLAN NOTE!

1. CONTRACTOR TO TEST EACH GROUNDING ELECTRODE USING THE FALL OF POTENTIAL TEST. GROUND RODS SPACED 6&' MIN
APART SHALL BE ADDED AS NECESSARY UNTIL A RESISTANCE TO GROUND VALUE OF 25 OHMS OR LESS IS ACHIEVED.
2. MIN. BARE COPPER GROUND WIRE SIZE SHALL BE #6

LEGEND $\\\\\\\\'\\
>< GROUNDING
RODS (5/8" x
107)
TO ROD
GROUNDING CONNECTOR
BURNDY/GAR6429
GROUNDING
- — = GRID
@ GROUND ROD CONNECTION

BARE STRANDED #6 CU
BONDED TO METAL
STRUCTURE

TYP. 2 PLACES

3/0 BARE STRANDED
SOFT DRAWN COPPER
BURIED 30° MIN BGS

W/ CONNECTOR
SEE DETAIL 3

FINISHED GRADE

NARA

A

5

12" MIN
30" MIN
|
GROUND ROD CONNECTOR ———
SEE DETAIL 3
8 MIN

NOT FOR

CONSTRUCTION

TYPICAL GROUND ROD NO
- CONTRACTOR TO PERFORM SOIL RESISTIVITY TESTING TO DETERMINE

AMOUNT OF GROLIND RODS NEEDED TO KEEP RESISTANCE BELOW 5
OHMS

() mrpicaL crouND RoD »(

AR NNANANNNAEY

ANANA

SS NUT WITH INTEGRATED
STAR WASHER

METAL SURFACE — BOX
OR RACKING

COPPER EQUIPMENT
GROUNDING CONDUCTOR

TORQUE SET SCREW
TO MFR SPECS

SEE NOTE 1

TIN PLATED COPPER GROUND
G — ILSI
BURNDY CL50-1TN OAE

SS #10-32 MACHINE SCREW

TYPICAL METAL RACKING GROUNDING NOTI
1. PRIOR TO MOUNTING LUGS ON ANODIZED ALUMINUM OR PAINTED METAL
SURFACES, THE SURFACE MUST BE STRIPPED AND THEN COVERED WITH BURDNY
NETROX A—13 ANTI-OXIDANT COMPOUND BELOW THE LUG TO ENSURE
CONDUCTIMTY

ON ANODIZED AL SURFACES, THE ANODIZATION SHALL BE GROUND OFF.
ON PAINTED SURFACES, THE PAINT LAYER SHALL BE GROUND
OR SCRATCHED OFF.

wn

@TYP]CAL METAL RACKING BONDING

\s/a"xa‘ CU GROUND ROD
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CONTINUOUS METALLIC ———
WARNING

NATIVE BACKFILL ———

GEOTEXTILE FABRIC
—

S
t/'/\/\ 13

St

TAPE

MOUND MATERIAL WITH NATIVE BACKFILL
TO ALLOW FOR SETTLEMENT

GRADE STARTS AT
BOTTOM OF TUSK

BEDDING SAND ———

b/

o

O]
]

J M\L L Lle-

JRENCH NOTES:.
1. BACKFILL THE TRENCH AREA WITH CLEAN SPOILS FREE OF AS MUCH ICE AS POSSIBLE
2 CONSOLIDATION OF BACK ML MATERIALS SHALL BE COMPLETED IN 12 INGH LIFTS MAMUM. INTENT OF THE CONSOLIDATION

1S TO ENSURE ELMNAT
. N GR

“

% OF THE TRENCH
AW CONTRACTOR GHiALL DISPOS

CONDUITS FOR ALL AC CONDUCTORS.

SEE_WRING SCHEDULE FOR SIZE,
TYPE, AND QUAI

ION OF

AVEL, THE TRENG CAP SHALL NOT EXCEED 4 WCHES. FOR TRENCH N TUNORA, THE TRENGH CAP
DEPTH (1.7 P TRENCH), TO ALLOW

£ O Dictas EXCAVATED MATERIALS. FINAL CONTGURNG OF THE T

FOR SETILIKG AND IcE

TUNDRA SHOULD BE. CONOUCTED BY HAND,(MATCHING SURROUNDING BRANAGE FATTERNS), TO ENSURE NO OVERSION OF

WATER OCCURS, RESULTING IN_EROSION,

-~

REPRESENTATIES,
PAN

. TRENCHES 1' WIDE SHOULD NOT NEED ANY SEEDING. FINAL REHABIITATION DETERMINATION TO BE MADE BY AGENCY

(Y REPRESENTATIVE SHALL BE NOTIFIED AND PRESENT FOR ACCEPTANCE OF TRENCH PRIOR TO PLACEMENT OF
CAALE AN BACKEILLNG OF TENCH (24-HOUR NOTICE REQUIRED). AGENCY REPRESENTATIVE SHALL ALSO PROVIDE

ACCEPTANCE OF CABLE PRIOR

T0 BACKH
. BEDDING SHALL BE 3/8" MINUS MATERIAL, NO CRUSHED OR SHARP ROCK. BEDDING WATERIAL SHALL NOT BE MACHINE

ILLING.

COMPACTED WITHIN 6" OF CABLES. SLURRY OF A COMPOSTION THAT WILL NOT DAMAGE THE CABLE IS AN ACCEPTABLE

BEDDING NATERIAL,

N

NOTES:

CONDUIT FILL % (CHAPTER 9 TABLE 1
SPECIFIED IN CONDUIT SCHEDULE IS

MAINTAIN 1° MIN. SEPARATION BETWEEN POWER CONDUCTORS AND COMMUNICATION CABLES

@ TYPICAL TRENCH
s

(1) TRADE SIZE OF CONDUITS SHOWN IN CONDUIT SCHEDULE ARE MINIMUM SIZES BASED ON NEC

). USE OF CONDUIT THAT IS LARGER IN TRADE SIZE THAN

PERMITTED.

CONDUITS TO APPROPRIATE STUB-UP AREAS.

EXACT WIREWAY ROUTING TO BE DETERMINED BY CONTRACTOR ON—SITE.

(2) IT 1S THE RESPONSIBILITY OF THE CONTRACTOR TO CONFIRM PRODUCT DIMENSIONS AND ROUTE

(3) CONDUIT AND WIREWAY ROUTING SHOWN ON DRAWING IS FOR ILLUSTRATIVE PURPOSES ONLY.

CONDUIT SCHEDULE 10)
TAG | FUNCTION | CONDUIT TYPE TRADE SIZE

c-ont Vi TO can EuT z
otz V2 10 CB2 et >

C-11 — C13] MCB1 TO AC D.S. PVC 3x3

C-21 — C23  AC D.S. TO CT CAB. PVC 3x3

c-31 - ¢33 cT cam. To XFUR Pvc 3x 3
c-3 | cowm paneL To POLE HOPE "

HOME RUN CABLES TD
PCH

CABLE HANGERS, TYP.

1/0 AL WIRE SUPPORT
FOR CABLE HANGING
SYSTEM

#6 COPPER EGC
CONNECTING TO
CABLE

‘ ‘ INTEGRATED GROUNDING

DC COMBINER BOX, TYP.

ER B MESSENGER WRE —
WITH HORIZONTAL STRUT. SUPPORT POST

A SEE NOTE 4 0 ] WITH SPANS PER o' MIN
- ‘ ‘ ‘ ‘ MANUFACTURER'S

SUPPORT HOME—RUNS
EXITING COMBINER BOX

DESIGN (TYP.)

SUPPORT POST FOR DC
COMBINER BOX (TYP.)

RQUTE STRINGS AND
HOME—RUNS TO BOTTOM
OF PANEL. PROVIDE 4'

USE LIQUID TIGHT CORD SERVICE LOOP FOR

GRIPS TO ENTER INTO HOME—RUNS
COMBINER BOX. . I REAR RACKING POLE
o] 3 ° TYP. =

LEGEND

DC COMBINER
BOXES (4)

CABLE HANGER
MESSENGER

UG POWER

- - CABLE

UG COMM
CABLE

CONDUIT
e) STUB-UP
AREA

PV ARRAY

@ TYPICAL COMBINER BOX DETAIL

IYPICAL_COMBINER BOX DETAIL NOTES:

1 ENSURE THAT CABLES ROUTED FROM HANGNG STSTEM TO GOUBINER BOKES 0O NOT EXCEED CONDUCTOR BENDING RADIUS.

2 INSTALL CABLE HANGING SYSTEW ACGORDING T0 VANUFACTURERS INSTALLATION INSTRUCTIONS.

% CONTRACTOR-TO DETERMINE MOST SUTABLE MOUNTNG. S0 CABLE MANAGEMENT SYSTEM,

1 SOPORT D CABLED EXITING. THE DG CONBINER BOX WITH A UV RESISTANT, OUTOGOR RATED CABLE TiF COWNEGTED T A
HORIZONTAL STRUT, INSTALL CLOSEST CABLE SUPPORT A DISTANCE OF NO MORE THAN 12° AWAY FROM THE COMBINER BOX,
AS MEASURED BY THE CABLE PATH. SUPPORT HOME-RUNS EVERY
SYSTEM, SUPPORT STRNGS EVERY 12" UNTLL SUPFORTED 8Y UNDER-RACKING CABLE MANAGEMENT SYSTEM

5. A LIQUID TIGHT CORD GRIP OR C/ ND FOR HOME—RUNS AND STRINGS WHEN ENTERING COMBNER BOX.

& RETALLSUPPORT POSTS FOR DC COMBINER BOX INCLINE WiTH CABLE HANGER MESSENGER' SYSTEM

T CABLE HANGER

MESSENGER SYSTEM
CABLE CLIP

WRE SUPPORT FOR
CABLE HANGER
MESSENGER SYSTEM. 1/0
ALU MINIMUM

1100 +VE
11000 —VE

HOME—RUN CONDUCTORS IN
SEPARATE CHANNELS, SEE
NOTE 1

@TYPICAL HOME-RUN CABLE HANGER DETAIL
wis

TYBICAL HOVE-RUN G TAL N
RN, CDNDUCTORS or mrrswsw cwcuws 10 BE ROUTED IN SEPARATE CHANNELS I\ GABLE WANGER WESSENGER
LE HOME-RUN CIRCUIT NAY BE ROUTEI
2 \NSTALL CAELE HANCERS N REGULAR INTERVALS AS. DRECTED BY MAMFACTURERS RSTALLATION, INSTRUCTIONS, OF, A
O MORE THAN 5' APART FROM EACH OTH
3 [P HONE-RUNS AND STRNGS ARE ROUTED N THE 'SAME CABLE HANGER MESSENGER SYSTEM, SEPARATE HOME-RUNS AND
STRINGS IN' SEPARATE CHANNELS.

HANGER ‘

CABLE
MESSENGER SYSTEM,
™.

NOT FOR
CONSTRUCTION

UNDERGROUND CONDUIT TO RISER POLE

BY APPROVED AVEC CONTRACTOR

CABLE HANI

HANGER
MESSENGER SYSTEM,

@ TYPICAL HOME RUN CABLE LAYOUT DETAIL

proJecT: MINTO RENEWABLE ENERGY DESIGN ENG. STAMP [ wo T orawnc wo-/sueet REFERENCE DRAWING DESCRIPTION TRAWNG NANE:

DESIGNER/PROJECT ENGINEER: _ GRIFFIN LOGAN/MAX DONALDSON __ o5 # 24-0580 | Tﬁ?ﬁg& ggg%%iB%%Nggg}gégE

NO. DESIGN,/CONSTRUCTION /ASBUILT REVISION DWN BY/DATE REVIEWED BY,/DATE M m

% TSSUED FOR S5% REVEW WED /o129-7075 s ] RACEWAY DETAILS

B 1SSUED FOR PV CONSTRUCTION BID GoL/10-11-2025 MED/10-11-2025 Consulting E"sm'-’“m
AR mnre—ss—2000_2.dwg
ek S epanc con o

e MNRE-SS—2000 serr 2 o 5




-

4

MANUAL
DISCONNECT

3/8 MN. TEXT —f  |=—

GENERATION

FOR PARALLEL

LABEL TO BE LOCATED ON THE PV SYSTEM AC
DISCONNECT. LABEL TO BE ENGRAVED PLASTIC.
(1) TOTAL

L-i 3" (RED BACKGROLIND) 44

NOTICE

PHOTOVOLTAIC SYSTEM
GENERATION METER

LABEL TO BE LOCATED ON THE PV SYSTEM
GENERATION METER.
(1) TOTAL

NEC 2023 690.13(B), 690.54

NOTICE

PHOTOVOLTAIC SYSTEM AC

DISCONNECT AND POWER SOURCE
RATED OUTPUT CURRENT: 302A

NOMINAL OPERATING VOLTAGE: 4BOVAC

LABEL TO BE LOCATED ON THE PV SYSIEM AC

DISCONNECT. (1) TOTAL

NEC 2023 705.12(B)(3)(3,

A WARNING

THIS EQUIPMENT FED BY MULTIPLE SOURCES

TOTAL RATING OF ALL OVERCURRENT DEVICES,
EXCLUDING MAIN SUPPLY QVERCURRENT DEVICE,
SHALL NOT EXCEED AMPACITY OF BUSBAR.

PERMANENT WARNING LABEL SHALL BE APPLIED TO
DISTRIBUTION EQUIPMENT WHERE THE PV SYSTEM
INTERCONNECTS. (1) TOTAL

NEC 2023 690.7(D)

MAXIMUM DC VOLTAGE OF PV SYSTEM

MAXIMUM VOLTAGE: 1068VDC

LABEL TO BE LOCATED ON COVER OF DC DISCONNECTING MEANS. (4) TOTAL

NEC 2023 690, 31(D)(2)

WARNING: PHOTOVOLTAIC POWER SOURCE

1

3/8 MIN.
RED BACKGROUND

LABEL SHALL BE LOCATED ON ALL EXPOSED RACEWAYS, CABLE TRAYS, OTHER WIRING METHODS, COVERS OR ENCLOSURES OF
PULL BOXES AND JUNCTION BOXES AND ON CONDUIT BODIES IN WHICH ANY OF THE AVAILABLE CONDUIT OPENINGS ARE
UNUSED. LABEL SHALL BE REFLECTIVE, AND ALL LETTERS CAPITALIZED AND SHALL BE MINIMUM HEIGHT OF 3/8" IN WHTE ON
A RED BACKGROUND. SPACING BETWEEN LABELS OR MARKINGS, OR BETWEEN A LABEL AND MARKING, SHALL NOT BE MORE

THAN 10FT.

NOT FOR
CONSTRUCTION
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~N HNGE ASSENBLY
QUTSIDE [

O ) Ve

\NSItE
12'-0"

SWING GATE PLAN

6 5/8" SCH. 40, TYP ALL
GATE AND CORNER POSTS.

T

2-0" TYP. FOR ALL GATE
AND CORNER  POSTS

AL 1/2 ScH. 40, TYP

RS FINISHED
. GRADE 3
5-6" TYP. FOR ALL GATE 5-6" TYP. FOR
AND CORNER POSTS TANGENT POSTS
3 3
v, ™,

ALL TANGENT POSTS

1'-6" TYP. FOR AL TANGENT
POSTS

12-0" —+ + 10°-0" MAX 10°-0" MAX + 10°-0" MAX 1
3 3 3 3
CE DOU!
6,378 ser. 40, e oo posts- P
{ . f .
e LT e o e LT
POSTS POSTS
10'-Q" MAX 10"-0" MAX
3 € €
@ CORNER/TERMINAL FENCE POST ELEVATION
NOTES: NOT FOR
(7) PROVIDE DUAL CUSTODY PADLOCK ON ENTRY GATE TO ALLOW BOTH AVEC, AND LOCAL UTIITY TO CONSTRUCTION
ENTER INDEPENDANTLY
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NAMEPLATE NAMEPLATE SIZE TEXT
AMEPLUTE | Oy LINE 1 TEXT LINE 2 TEXT LINE 3 TEXT UMEPLATE s [ TR o
N100 1 INVERTER 1 2 x4 3/8
N101 1 INVERTER 2 2x4 3/8
N102 1 DC COMBINER BOX 1 2 x4 3/8
N103 1 DC COMBINER BOX 2 2 x4 3/8
N104 1 DC COMBINER BOX 3 2x4 3/8
N105 1 DC COMBINER BOX 4 2x4 3/8
N106 1 COMMUNICATIONS PANEL 2x4 3/8
N107 1 200A MAIN AC PANEL 2x4 3/8
N108 1 cB 1 1x3 1/8
N109 1 ca2 1x3 1/8
N110 1 CB sS 1x3 /8
N1t 1 McB 1x3 1/8
N112 L 120V STATION SERVICE PANEL 2x4 3/8
N113 1 DATA MANAGER 2x4 3/8
N114 1 METER PANEL 2x4 3/8
N115 1 POWER DISTRIBUTION PANELBOARD 2x4 3/8
N116 1 CT ENCLOSURE 2x4 3/8
N117 1 METER ENCLOSURE 2x4 3/8

NOTES:

1) ALL NAMEPLATES SHALL BE 1/16" THICK MINIMUM PLASTIC.

2) ALL NAMEPLATES SHALL HAVE EXTERIOR RATED HIGH—TACK ADHESIVE.
3) ALL NAMEPLATES SHALL BE BLACK SURFACE WTH WHITE TEXT.

4) ALL TEXT SHALL BE "ARIAL BOLD" FONT.

5) EACH LINE OF TEXT SHALL BE CENTERED ON THE NAMEPLATE.

6) ALL TEXT SHALL BE UPPER CASE. NOT FOR
7) ALL DIMENSIONS SHOWN IN INCHES. CONSTRUCTION
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BILL OF MATERIAL

EST.

REF. NO. QTY. DESCRIPTION MFGR./CATALOG NO.
- CABLE LUG, NEMA 2-HOLE, 4/0 AWG CU BURNDY/YA282N
- CONNECTOR, COMPRESSION, 4/0 CU TO #6-#2 CU BURNDY/YGHC29C26

/s 45 ORAIND WRE
TYP.

————{

3/0 BARE CU
TO GROUND RING

®OEEEEOBEEEEEPEEPEEREEEEEEEE®EL

NOTES: NOT FOR
@ %—E ﬁg‘L?Tuvsrgggv‘EgNgothPER AND ISOLATE ALL XO CONNECTIONS FROM ANY GROUNDING AT CONSTRUCTION
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Circuit Information
Destination | Source Maximum Short Continuous Irradiance Mininum Selected S\I?/':re;t;dze&[r(‘)tg Maximum Circuit Information Minimum Wire | Selected Wire Size
. s < S alpeh . . . <l . . "
Destination Disconnect | Circuit | Modules (#) Open Circuit \71‘}{/@( é)wcu\tt Current Current Fuse Size Fuse Size M\mmum Wire 2KV PV Wire, D_nge Voltage | Voltage from Continuous Current . AmpSac‘\ty‘ ; (AP 2KV PV Wire,
Inverter No.| o iv b No No Voltage (VOC) oltage urren (1.25%Isc) (1.25%CC) ) ) Ampacity (A) 90°C, <2% Voltage istance [Drop (V)|Drop (%) ‘o rom Selected| 75°C, <2% Voltage
(Vmp) (Isc) Drop) (AWG) (FT) Device (A) Drop)(AWG)
1 1 1 24 1440 1068.1 13.99 17.49 21.86 21.86 25 25 10 10 0.56 0.05 Ds1 INV1 108.30 110.00 #2
1 1 2 24 1440 1068.1 13.99 17.49 21.86 21.86 25 25 10 60 3.38 0.32 DS2 INV1 43.72 44.00 #8
1 1 3 24 1440 1068.1 13.99 17.49 21.86 21.86 25 25 10 105 5.92 0.55 DS3 INV2 65.58 66.00 #6
1 1 4 24 1440 1068.1 13.99 17.49 21.86 21.86 25 25 10 155 8.74 0.82 Ds4 INV2 108.30 110.00 #2
1 1 5 24 1440 1068.1 13.99 17.49 21.86 21.86 25 25 10 200 11.28 1.06
1 2 1 24 1440 1068.1 13.99 17.49 21.86 21.86 25 25 10 10 0.56 0.05
1 2 2 24 1440 1068.1 13.99 17.49 21.86 21.86 25 25 10 60 3.38 0.32 PANEL CHARACTERISTICS
2 3 1 24 1440 1068.1 13.99 17.49 21.86 21.86 25 25 10 105 5.92 0.55 Voc (V) 52.58
2 3 2 24 1440 1068.1 13.99 17.49 21.86 21.86 25 25 10 155 8.74 0.82 Voc Coef. (%/°C) -0.25
2 3 3 24 1440 1068.1 13.99 17.49 21.86 21.86 25 25 10 200 11.28 1.06 Vmp (V) 44.64
2 4 1 24 1440 1068.1 13.99 17.49 21.86 21.86 25 25 10 10 0.56 0.05 Pmax Coef. (%/°C) -0.3
2 4 2 24 1440 1068.1 13.99 17.49 21.86 21.86 25 25 10 60 3.38 0.32 SITE CHARACTERISTICS
2 4 3 24 1440 1068.1 13.99 17.49 21.86 21.86 25 25 10 105 5.92 0.55 T_Amb Min (C) —31.6
2 4 4 24 1440 1068.1 13.99 17.49 21.86 21.86 25 25 10 155 8.74 0.82 T_Amb Max ('C) 26
2 4 5 24 1440 1068.1 13.99 17.49 21.86 21.86 25 25 10 200 11.28 1.06
NOT FOR
NOTES:
1) TEMPERATURE CORRECTED OPEN CIRCUIT VOLTAGE CALCULATIONS ARE AS FOLLOWS: VOC = ((Voc * # MODULES) * (1 + ((T_AMB MIN — T_AMB MAX) * (VOC COEF.)) CONSTRUCTION
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TANANA CHIEFS CONFERENCE

FORT YUKON RENEWABLE ENERGY DESIGN

[SSUED FOR PV CONSTRUCTION BID

[~ e B8

FT YUKON VILLAGE OVERVIEW

DRAWING INDEX

SOLAR PV SITE

Consulting Engineers

TEL:(907) 522-1953
FAX:(907) 522-1182

5 | ISSUED FOR 95% REVIEW

C__| ISSUED FOR PV CONSTRUCTION BID

GGL/10-11-2025

MED/10-11-2025

TEL: (307) 522-1953

TITLE NUMBER SHEET |REVISION| SCOPE OF WORK
GENERAL INFORMATION AND ELECTRICAL SPECIFICATIONS FYRE-EL-0000 1 ¢ THE PROJECT SCOPE IS TO INSTALL A GRID-TIED SOLAR
PHOTOVOLTAIC IN FORT
GENERAL INFORMATION AND ELECTRICAL SPECIFICATIONS FYRE-EL—0000 2 c YUKON, AK
THE SYSTEM CONSISTS OF GROUND MOUNTED SOLAR ARRAYS AND
5 8 STRING INVERTERS MOUNTED INSIDE A CONTAINER. THE PV
BESS DRAWINGS NO SITE LAYOUT — PV FYRE—EL—2500 2 c SYSTEM WILL OPERATE IN PARALLEL WITH THE LOCAL UTILITY AND
INCLUDED IN THIS HAVE RELATED ELECTRICAL SAFETY AND METERING SYSTEMS.
DRAWING SET
SITE LAYOUT — INTERCONNECTION FYRE-EL—2500 4 c SYSTEM SUMMARY
SITE_LAYOUT — POWER CONVERSION HUT FYRE-EL—2500 5 c PV SYSTEM SIZE: 1,370.88kWdc / 999kWac
SITE_LAYOUT — COMMUNICATIONS PANEL FYRE—EL—2500 6 A INTERCONNECTION VOLTAGE: 4.16kV, 3 PHASE, 4 WIRE
as Il =0
PY—FAKE—EFF—PLAN-SHEET FRE—EL—2560
uTLITY
‘NTDERR/ESI%%ESC]N-I?T‘ ONE LINE DIAGRAM FYRE—EL—0010 2 D GENERAL NOTES
INCLUDED IN THIS
AL ELECTRICAL WORK TO BE INSTALLED BY A QUALIFIED AND
DRAWING SeT THREE LINE DIAGRAM FYREEL-0100 ! c LICENSED ELECTRICAL CONTRACTOR.
CONTRACTOR WILL FOLLOW IBC 2021 AND NFPA 70 NEC 2023 AS
PV ELECTRICAL SITE PLAN FYRE-EL-0020 ! ¢ WELL AS ALL APPLICABLE LOCAL, STATE, MUNICIPAL AND CITY
PV_ARRAY DC_WRING DIAGRAM FYRE—EL—3000 [ c CODES, ORDINANCES AND REGULATIONS.
PV ARRAY DC WIRING DIAGRAM FYRE-EL—3000 2 ¢ ALL MODULES AND INVERTERS SHALL BE UL LISTED 1703 & CEC
PV ARRAY DC WIRING DIAGRAM FYRE-EL—3000 3 c APPROVED. ALL ELECTRICAL COMPONENTS AND MATERIALS SHALL
SV ARRAY DG WIRING DIAGRAN REZEL3000 ” < BE LISTED FOR IS PURFOSE AND INSTALLED IN' A WORKMAN LIKE
EQUIPMENT/CABLE_SCHEDULE FYRE—EL—3000 5 C
PRIOR TO INSTALLATION, THE CONTRACTOR SHALL UNDERSTAND ALL
CONDUIT SCHEDULE FYRE—EL—3000 6 c DRAWINGS AND PRODUCT MANUALS.
ALL DESIGN AND SPECIFICATIONS OF STRUCTURAL COMPONENTS ARE
PV ARRAY GROUNDING PLAN FYRE-SS—2000 1 c SUTSE THE SCOPE OF THESE BLANS
SITE_CONDUIT PLAN FYRE-SS—2000 2 8
| | GROUNDING AND CONDUIT DETALS FYRE-S5-2000 3 c PROJECT ENTITIES
FENCE DETAILS FYRE-SS-2000 4 8 OWNER: TANANA CHIEFS CONFERENCE
EQUIPMENT SAFETY LABEL SCHEDULE FYRE-55-2000 5 8
RANSFORVER DETALS FRE 552000 5 A ENGINEER OF RECORD: ELECTRIC POWER SYSTEMS, INC.
EQUIPMENT NAMEPLATE SCHEDULE FYRE-S5—2000 7 A ELECTRIC SERVICE PROVIDER: GWITCHYAA ZHEE CORPORATION
FAKINGSHEET F T
PV STRING CALCULATIONS FYRE-EL—0700 1 8
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ELECTRICAL SPECIFICATIONS

GENERAL

1. IT IS THE RESPONSIBIITY OF THE CONTRACTOR TO INSTALL A
COMPLETE, TESTED, COMMISSIONED, AND SATISFACTORY ELECTRIC
INSTALLATION IN' ACCORDANCE WITH THE DRAWINGS AND
SPECIFICATIONS. THE INTENT OF THE DRAWINGS IS NOT TO SHOW OR
UST EVERY ITEM TO BE PROVIDED BY THE CONTRACTOR. IF AN ITEM
IS NOT SHOWN OR LISTED THE CONTRACTOR IS RESPONSIBLE FOR
PROVIDING THE MISSING ITEMS TO ALLOW THE SYSTEM TO FUNCTION
PROPERLY.

2. ALL DIMENSIONS AND LOCATIONS OF EXISTING CONDITIONS MUST BE
VERFIED PRIOR TO COMMENCING WORK. THE CONTRACTOR SHALL
NOTIFY THE ENGINEER OF ANY DISCREPANCIES NOTED

3. ALL CONTRACTOR INITIATED CHANGES SHALL BE SUBMITTED IN WRITING
TO THE ENGINEER OF RECORD FOR APPROVAL PRIOR TO ANY
CHANGES IN' THE FIELD.

4. EXACT LOCATION AND MOUNTING OF ALL EQUIPMENT SHALL BE
VERIFIED IN THE FIELD.

5. THE CONTRACTOR SHALL READ AND UNDERSTAND ALL DRAWINGS AND
EQUIPMENT MANUALS PRIOR TO INSTALLATION OR OPERATION OF
EQUIPMENT. CONTRACTOR IS TO PROVIDE SKILLED LABOR FOR EACH
TRADE WHOSE WORK RELATES TO THE DRAWINGS AND SPECIFICATIONS.

6. ALL OUTDOOR EQUIPMENT ENCLOSURES SHALL BE RATED NEMA 3R
MINIMUM.

7. ALL THE EQUIPMENT SHOULD BE FREE FROM ANY DEBRIS, DAMAGED
COMPONENTS AND ANY CONNECTION ISSUES.

8. THE CONTRACTOR SHALL KEEP ACCURATE RECORDS OF ALL
DEVIATIONS IN WORK AS INSTALLED FROM WORK SPECIFIED ON THE
DRAWINGS, OR IN THE SPECIFICATIONS, NOTING THE ORIGIN OF THE
CHANGE.

9.  SUFFICIENT ACCESS AND WORKING SPACE SHALL BE PROVIDED NEAR
ELECTRICAL EQUIPMENT PER NEC ARTICLE 110.

10. CONTRAGTOR SHALL PREPARE AN OPERATION AND MAINTENANCE
MANUAL FOR ALL EQUIPMENT AND SYSTEMS INSTALLED.

11, CONDUIT JOINTS SHALL BE CUT SQUARE AND DE-BURRED UNTIL
SMOOTH. BENDS SHALL BE MADE SO THAT THE CONDUIT IS NOT
DAMAGED. THERE SHOULD NOT BE MORE THAN THE EQUIVALENT OF
FOUR QUARTER-BENDS (360 DEGREES) BETWEEN PULL PQINTS.

12, METAUC CONDU\T GROUNDS SHALL BE INSULATED AND SOLIDLY
D TO THE EGC SYSTEM. GROUNDS SHALL BE SIZED
AccoRmNc TO THE NEC.

13. CONDUCTORS SHALL BE COLOR-CODED, FACTORY OR FIELD APPLIED,
WITH AN INDUSTRY STANDARD COLOR FOR EACH PHASE AND THE
NEUTRAL.

BECORD DOCUMENTS

14. ON COMPLETION OF THE PROJECT, A COMPLETE SET OF MARKED v
PRINTS SHOWING ANY DEV\AT\UNS SHALL BE DELIVERED TO Tt
ENGINEER OF REC L THESE DRAWINGS ARE REV\EWED Bv THE

ENGINEER, THE CDNTRACT SHALL REMAIN INCOMPLETE.

WIRING METHODS

15. EXPOSED PV WIRING SHALL BE PV WIRE TYPE, 90 DEGREE C, WET
RATED AND UV RESISTANT.

16. PV_SOURCE AND OUTPUT CIRCUIT CONDUCTORS SHALL BE RED FOR
POSITIVE. BLACK FOR NEGATIVE, AND GREEN FOR GROUND. FIELD WIRING
THAT IS NOT COLOR CODED SHALL BE MARKED AT BOTH ENDS SHOWING

CIRCUIT POLARITY.

17. DC EQUIPMENT SHALL BE LISTED WITH A DC VOLTAGE GREATER THAN
OR EQUAL TO THE MAXIMUM DC SYSTEM VOLTAGE.

18. INTERCONNECT WIRING AND POWER CONDUCTORS MUST BE IN
ACCORDANCE WITH NEC NFPA 70. CONDUCTORS MUST CONFORM TO THE
M\N\MUM EEND RAD\US SPEC\F\ED \N THE SPEC\F\C NEC ARTICLE. WIRE

S TO AVOID DAMAGE
TO \MRE \NSULAT\DN CDNDUCTDRS SHALL EE CGPPER RATED AT 90
DEGREES C UNLESS OTHERWISE NOTED IN_ THE DRAWINGS. FOR OUTDOOR
INSTALLATIONS, CONDUITS AND FITTINGS SHALL BE PROPERLY NEMA
RATED AS REQUIRED BY THE NEC.

19. CONNECTORS SHALL BE TORQUED PER DEVICE LISTING OR
MANUFACTURER'S RECOMMENDATION.

20. AC WIRING SHALL BE COPPER RATED AT 90 DEGREES C, RATED
BODVAC UNLESS OTHERWISE NOTED IN THE DRAWINGS.

N

PV SOURCE CIRCUITS IN FREE AIR SHALL BE PROPERLY SUPPORTED
AND SEPARATED TO MAINTAIN AMPACITY RATINGS AND INSULATION
INTEGRITY.

25. F\ELD MADE CONNECTORS FOR PV QUICK CONNECTS SHALL BE THE SAME TYPE AND
ANUFACTURER AS THE PV MODULES AND USE THE MANUFACTURER SPECIFIED
CR\MP\NG TOOL.

GROUNDING.

26. ONLY ONE CONNECTION TO DC CIRCUITS AND ONE CONNECTION TO AC CIRCUITS
SHALL BE MADE FOR SYSTEM GROUNDING.

27. NON—CURRENT CARRYING METAL PARTS SHALL BE CHECKED FOR PROPER
EQUIPMENT GROUNDING TO ENSURE THE TERMINAL LUG IS PROPERTY BOLTED AND
METAL-METAL CONTACT IS MADE. PAINT AND/OR FINISH AT THE POINT OF CONTACT
IS TO BE REMOVED.

28. MODULES SHALL BE BONDED WITH EQUIPMENT GROUNDING CONDUCTORS BONDED TO
A LOCATION APPROVED BY THE MANUFACTURER WITH A MEANS OF BONDING LISTED
FOR THIS PURPOSE.

29. GROUNDING SYSTEM COMPONENTS SHALL BE LISTED FOR THER PURPOSE, INCLUDING
BUT NOT LIMITED TO GROUND RODS, GROUNDING LUGS, GROUNDING CLAMPS, ETC.

30. GROUNDING CONDUCTORS SHALL MEET THE FOLLOW SPECIFICATIONS:
30.1. SOLID CONDUCTORS: ASTM B 3.

STRANDED CONDUCTORS: ASTM B 8.
TINNED CONDUCTORS: ASTM B 33,

. GROUNDING BUS WHERE SPECIFIED SHALL BE RECTANGULAR BARS OF ANNEALED
COPPER, CROSS SECTION SIZED FOR APPLICATION PER NEC, UNLESS OTHERWISE
INDICATED; WITH INSULATORS.

32. GROUNDING CONDUCTORS SHALL BE ROUTED ALONG THE SHORTEST AND
STRAIGHTEST PATHS POSSIBLE. AVOID OBSTRUCTING ACCESS OR PLACING
CONDUCTORS WHERE THEY MAY BE SUBJECTED TO STRAIN, IMPACT, OR DAMAGE.

33.INSTALL A GROUND CONDUCTOR LOOP AND GROUND RODS, ELECTRICALLY
CONNECTED TO BUILDING STRUCTURE, GROUND RODS, AND EXTERIOR EQUIPMENT AS
SHOWN ON DRAWINGS.

RACEWAYS

34. METAL CONDUIT AND TUBING SHALL MEET THE FOLLOWING STANDARDS:
34.1. RIGID STEEL CONDUIT: ANSI CBO.1.

EMT: ANSI C80.3.

LFMC: FLEXIBLE STEEL CONDUIT WITH PVC JACKET.

35. FITTINGS FOR CONDUIT SHALL BE LISTED FOR TYPE AND SIZE RACEWAY WITH WHICH
USED, AND FOR APPLICATION AND ENVIRONMENT IN WHICH INSTALLED

36. COATED FITTINGS FOR PVC—COATED CONDUIT SHALL HAVE MINIMUM THICKNESS OF
0.040 INCHES WITH OVERLAPPING SLEEVES PROTECTING THREADED JOINTS.

37. NONMETALIC WIREWAY SHALL BE PROVIDED AS FIBERGLASS POLVESTER EXTRUDED
AND FABRICATED TO SIZE AND SHAPE INDICATED, WITH NO S OR_KNOCKQUTS.
COVER IS GASKETED WITH OIL-RESISTANT GASKET MATER\AL AND FASTENED WITH
CAPTIVE SCREWS TREATED FOR CORROSION RESISTANCE. CONNECTIONS ARE
FLANGED, WITH STAINLESS-STEEL SCREWS AND OIL-RESISTANT GASKETS.

38. RACEWAYS FOR OPTICAL FIBER AND COMMUNICATIONS CIRCUITS SHALL BE INSTALLED
AS FOLLOWS:
384, 3/4- \NCH TRADE SIZE AND SMALLER: INSTALL RACEWAYS IN MAXIMUM LENGTHS

38, 1—\NCH TRADE SIZE AND LARGER: INSTALL RACEWAYS IN MAXIMUM LENGTHS OF

3B.3. \NSTALL WITH A MAXIMUM OF TWO 90—DEGREE BENDS OR EQUIVALENT FOR EACH
LENGTH OF RACEWAY UNLESS DRAWINGS SHOW STRICTER REQU\REMENTS
RATE LENGTHS WITH PULL OR JUNCTION BOXES OR TERMINATIO
D\STR\EUT\ON FRAMES OR CABINETS WHERE NECESSARY TO COMPLY !MTH THESE
REQUIREMENTS,

DISCONNECTING MEANS

39. MEANS SHALL BE PROVIDED TO DISCONNECT THE PV SYSTEM FROM WIRING SYSTEMS
INCLUDING POWER SYSTEMS AND ENERGY STORAGE SYSTEMS.

40. PV DISCONNECTS SHALL NOT BE REQUIRED TO BE SUITABLE AS SERVICE EQUIPMENT
AND SHALL BE RATED IN ACCORDANCE WITH ARTICLE 690 PART Ill: DISCONNECTING
MEANS.

PANELBOARDS
41. CONTRACTOR SHALL PROVIDE THE FOLLOWING SUBMITTALS:

41.1. EACH TYPE OF PANELBOARD, QVERCURRENT PROTECTIVE DEVICE, TRANSIENT
VOLTAGE SUPPRESSION DEVICE, ACCESSORY, AND COMPONENT INDICATED.
INCLUDE DIMENSIONS AND MANUFACTURERS' TECHNICAL DATA ON FEATURES,
PERFORMANCE, ELECTRICAL CHARACTERISTICS, RATINGS, AND FINISHES.

41.2. MANUFACTURER SEISMIC QUALIFICATION CERTIFICATION: = SUBMIT CERTIFICATION
THAT PANELBOARDS, OVERCURRENT PROTECTIVE DEV\CES ACCESSOR\ES AND
COMPONENTS WILL WMITHSTAND SEISMIC FORCES DEFINED IN DIMISION 26 SECTION
"VIBRATIDN AND SEISMIC CONTROLS FOR ELECTRICAL SYSTEMS INCLUDE THE
FOLLOWING:

41.2.1. BASIS OF CERTFICATION: INDICATE WHETHER WITHSTAND CERTIFICATION IS
BASED ON ACTUAL TEST OF ASSEMBLED COMPONENTS OR ON CALCULATION.

41.2.2. DIMENSIONED OUTLINE DRAWINGS OF EQUIPMENT UNIT: IDENTIFY CENTER OF
GRAVITY AND LOCATE AND DESCRIBE MOUNTING AND ANCHORAGE

41.2.3. DETAILED DESCRIPTION OF EQUIPMENT ANCHORAGE DEVICES ON WHICH THE
CERTIFICATION IS BASED AND THEIR INSTALLATION REQUIREMENTS.

41, 3 FIELD QUALITY-CONTROL TEST REPORTS INCLUDING THE FOLLOWING:
TEST PROCEDURES USED.
41.3.2. TEST RESULTS THAT COMPLY WITH REQUIREMENTS.
2133 RESULTS OF FAILED TESTS AND CORRECTIVE ACTION TAKEN TO ACHIEVE
TEST RESULTS THAT COMPLY WITH REQUIREMENTS.

41.4. PANELBOARD SCHEDULES: FOR INSTALLATION IN PANELBOARDS. SUBMIT FINAL
VERSIONS AFTER LOAD BALANCING.

41.5. OPERATION AND MAINTENANCE DATA: FOR PANELBOARDS AND COMPONENTS TO
INCLUDE IN EMERGENCY, OPERATION, AND MAINTENANCE MANUALS. IN ADDITION
TO ITEMS SPECIFIED IN DIVISION 01 SECTION "OPERATION AND MAINTENANCE
DATA,” INCLUDE THE FOLLOWING:
#1.5.1.  MANUFACTURER’S WRITTEN INSTRUCTIONS FOR TESTING AND ADJUSTING
OVERCURRENT PROTECTIVE DEVICES.
41.5.2. TIME-CURRENT CURVES, INCLUDING SELECTABLE RANGES FOR EACH TYPE OF
OVERCURRENT PROTECTIVE DEVICE

42. CONTRACTOR SHALL MEET THE FOLLOWING QUALITY ASSURANCE STANDARDS:

42.1. SOURCE LIMITATIONS: OBTAIN PANELBOARDS, QVERCURRENT PROTECTIVE
DEVICES, COMPONENTS, AND ACCESSORIES THROUGH ONE SOURCE FROM A
SINGLE MANUFACTURER.

42.2. PRODUCT OPTIONS:  DRAWINGS INDICATE SIZE, PROFILES, AND DIMENSIONAL
REQUIREMENTS OF PANELBOARDS AND ARE BASED ON THE SPECIFIC SYSTEM
INDICATED. REFER TO DIVISION 01 SECTION "PRODUCT REQUIREMENTS.”

42.3. ELECTRICAL COMPONENTS, DEVICES, AND ACCESSORIES: LISTED AND LABELED
AS DEFINED IN NFPA 70, ARTICLE 100, BY A TESTING AGENCY ACCEPTABLE TO
AUTHORITIES HAVING JURISDICTION, AND MARKED FOR INTENDED USE.

42.4. COMPLY WITH NEMA PB 1

42.5. COMPLY WITH NFPA 70.

43. CONTRACTOR SHALL COORDINATE LAYOUT AND INSTALLATION OF PANELBOARDS AND
COMPONENTS WITH OTHER CONSTRUCTION THAT PENETRATES WALLS OR IS
SUPPORTED BY THEM, INCLUDING ELECTRICAL AND OTHER TYPES OF EQUIPMENT,
RACEWAYS, PIPING, AND ENCUMBRANCES TO WORKSPACE CLEARANCE REQUIREMENTS.

44. CGNTRACTOR SHALL PROVIDE PANELBOARD PRODUCTS THAT MEET THE FOLLOWING

441 MANUFACTURER SHALL BE AS SHOWN ON DRAWNGS OR EQUAI
44.2. FABRICATE AND TEST PANELBOARDS ACCORDING TO IEEE 344 TO WITHSTAND
SEISMIC FORCES DEFINED IN DIVISION 26 SECTION "VIBRATION AND SEISMIC
ONTROLS FOR ELECTRICAL SYSTEMS.”
44.3, ENCLOSURES SURFACE MOUNTED CABINETS. NEMA PB
44.31. RATED FOR ENVIRONMENTAL CONDITIONS AT \NSTALLED LOCATKJN
44.3.2. OUTDUUR LOCATIONS: NEMA 250, TYPE 4X STAINLESS.
44.3.3. OTHER WET OR DAMP INDOGR LOCATIONS: NEMA 250, TYPE 4X.
44.3.4. FRONT: SECURED TO BOX WITH CONCEALED TRIM CLAMPS. FOR
SURFACE—MOUNTED FRONTS, MATCH BOX DIMENSIONS; FOR FLUSH-MOUNTED
FRONTS, OVERLAP BOX.
44.3.5. FINISH:MANUFACTURER'S STANDARD ENAMEL F\N\SH OVER
CORROSION—RESISTANT TREATMENT OR PRIMER C!
44.3.6. DIRECTORY CARD. WITH TRANSPARENT PROTECTWE covER MOUNTED IN
METAL FRAME, INSIDE PANELBOARD DO

44.4. PHASE AND GROUND BUSES:
44.4. MATERIAL:  HARD—DRAWN COPPER, 98 PERCENT CONDUCTIVITY.
44.4.2. EQUIPMENT GROUND BUS: ADEQUATE FOR FEEDER AND BRANCH-CIRCUIT
EQUIPMENT GROUND CONDUCTORS; BONDED TO BOX
445 CONDUCTOR CONNECTORS: SUITABLE FOR USE WITH CONDUCTOR MATERIAL.
451, LUGS: MECHANICAL TYPE.

44.6. SERVICE EQUIPMENT LABEL: UL LABELED FOR USE AS SERVICE EQUIPMENT FOR
PANELBOARDS WITH MAIN SERMCE DISCONNECT SWITCHES.

44.7. UL LABEL INDICATING SERIES—CONNECTED RATING WITH INTEGRAL OR REMOTE
UPSTREAM OVERCURRENT PROTECTIVE DEVICES. INCLUDE SIZE AND TYPE OF
UPSTREAM DEVICE ALLOWABLE, BRANCH DEVICES ALLOWABLE, AND UL
SERIES—CONNECTED SHORT—CIRCUIT RATING.

45. CONTRACTOR SHALL PROVIDE OVERCURRENT PROTECTIVE DEVICES THAT MEET THE
FOLLOWING CRITERIA:

45.1. MOLDED-CASE CIRCUIT BREAKER. PROVIDE BREAKERS FROM_PANELBOARD
MANUFACTURER. UL 489, WTH SERIES—CONNECTED RATING TO MEET AVAILABLE
FAULT CURRENTS

45.2. THERMAL-MAGNETIC CIRCUIT BREAKERS: _INVERSE TIME-CURRENT ELEMENT FOR
OW—LEVEL QVERLOADS, AND INSTANTANEOUS MAGNETIC TRIP ELEMENT FOR
SHORT CIRCUITS. ADJUSTABLE MAGNETIC TRIP SETTING FOR CIRCUIT-BREAKER
FRAME SIZES 250 A AND LARGER

45.3. ADJUSTABLE INSTANTANEOUS—TRIP CIRCUIT BREAKERS: MAGNETIC TRIP ELEMENT
WITH FRONT-MOUNTED, FIELD-ADJSTABLE TRIP SETTING.

45.4. ELECTRONIC TRIP-UNIT CIRCUIT BREAKERS SHALL HAVE RMS SENSING;
FIELD- REPLACEABLE RATING PLUG; AND WITH THE FOLLOWNG FIELD-ADJUSTABLE
SETTINGS:

45.4.1. INSTANTANEOUS TRIP.

45.42. LONG- AND SHORT-TIME PICKUP LEVELS

45.4.3. LONG— AND SHORT-TIME TIME ADJUSTMENTS.

45.4.4. GROUND—FAULT PICKUP LEVEL, TIME DELAY, AND 12/T RESPONSE.

45.5. GFCI CIRCUIT BREAKERS: SINGLE— AND TWO—POLE CONFIGURATIONS WITH 5-MA
WHERE INSTALLED PROTECTION OF GENERAL USE RECEPTACLES, WHERE
REQUIRED, 30-MA TRIP SENSITMTY FOR CIRCUITS INSTALLED TO SUPPLY
SPECIFIC EQUIPMENT.

REQUIRED SAFETY SIGNS AND LABELS

1. THE MARKING SHALL ADEQUATELY WARN OF THE HAZARD USING EFFECTIVE WORDS AND/OR
COLORS AND/OR SYMBOLS PER NEC 110.21.

2. THE LABEL SHALL BE PERMANENTLY AFF\XED TO THE EQUIPMENT OR WIRING METHOD AND
SHALL NOT BE HAND WRITTEN PER NEC 110

3. THE LABEL SHALL BE OF SUFFICIENT DURABILITY ABLE TO WITHSTAND THE ENVIRONMENT
INSTALLED IN PER NEC 110.21.

4. LABELS AND MARKINGS SHALL BE APPLIED TO THE APPROPRIATE COMPONENTS IN
ACCORDANCE WITH THE NEC.

5. PV MODULES AND INVERTERS ARE TO BE SUPPLIED FROM THE MANUFACTURER WITH
PRE-APPLIED MARKINGS TO MEET THE REQUIREMENTS OF NEC 690.51 & 690.41(B)(1)

6. UNLESS OTHERWSE SPECIFIED ON THE LAEEUNG SHEET, OSHA 1910.145 AND ANSI 2535
RECOMMENDED SPECIFICATIONS ARE AS FOLI
1. ROUNDED OR BLUNT CORNERS FREE OF SHARF‘ EDGES.

6.2. VISIBLE AT A MINIMUM DISTANCE OF 5FT, OR GREATER.

6.3. "DANGER" HEADER; RED BACKGROUND WITH WHITE LETTERING.

6.4. "WARNING" HEADER; ORANGE BACKGROUND WITH BLACK LETTERING.

6.5. "CAUTION" HEADER; YELLOW BACKGROUND WITH BLACK LETTERING.

6.6. "NOTICE' LABEL HEADER TO BE IN BLUE WITH WHITE LETTERING.

6.7. OTHER TEXT TO BE BLACK ON A WHITE BACKGROUND.

ALL RELEVANT COMPONENTS OF THE PHOTOVOLTAIC SYSTEM SHALL BE CLEARLY MARKED
AND LABELED IN ACCORDANCE WITH NEC ARTICLE 690,
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STANDARD BLOCKS -

ELECTRICAL

STANDARD ABBREVIATIONS

— ELECTRICAL

A AMPERE 1A ELECTRONICS INDUSTRY ASSOCIATION N NEWTON A TELECOMMUNICATIONS INDUSTRY
ACB AR CIRCUIT BREAKER EJ EXPANSION JOINT N NORTH ASSOCIATION
Q PROTECTION, INSTRUMENTATION, OR AUTOMATION DEVICE AB AR BREAK EL ELECTRICAL NC NORMALLY CLOSED TRP TRIP
POWER/POTENTIAL TRANSFORMER ABV  ABOVE ELEV  ELEVATION NCC  NORMALLY CLOSED CONTACT TURB  TURBINE
AC ALTERNATING CURRENT ENCL  ENCLOSURE N/C  NO CONNECTION ™ TRANSMIT
ADY ADJUSTABLE £Q EQUAL NIC NOT IN CONTRACT ™ TYPICAL
N COIL OR ELEMENT ADJT  ADJACENT EQUIP  EQUIPMENT NO NORMALLY OPEN ue UNDERGROUND
ALT ALTERNATE EST ESTIMATE NOC  NORMALLY OPEN CONTACT UNO  UNLESS NOTED OTHERWISE
AL ALUMINUM EXIST  EXISTING NS SYNCHRONIZING NEUTRAL v voLT
INPUT APPRX  APPROXIMATE F FARAD NTS NOT T0 SCALE VA VOLTAMPERE
DC BREAKER B F FUSE o OUTSIDE DIAMETER VA PHASE A VOLTAGE
BF BREAKER FAIL FREQ  FREQUENCY T OUTPUT VAR REACTIVE POWER
BFI BREAKER FAIL INITIATE FT FE 3 REAL POWER OR PRIMARY VB PHASE B VOLTAGE
AN/ RESISTOR BKR BREAKER FT FEED THROUGH PR PUSH BUTTON VAC  ALTERNATING CURRENT VOLTAGE
BLDG  BUILDING FUT FUTURE PCH POWER CONVERSION HUT Ve PHASE C VOLTAGE
BLK BLOCK G CONDUCTANCE OR GROUND PF POWER FACTOR ves VACUUM CIRCUIT BREAKER
BOT BOTTOM GA GAUGE PLC PROGRAMMABLE LOGIC CONTROLLER voe DIRECT CURRENT VOLTAGE
% g POTENTIAL TRANSFORMER [ NORMALLY OPEN CONTACT BTV BRITISH THERMAL UNIT GALV  GALVANIZED PM PAD—-MOUNT TRANSFORMER VERT  VERTICAL
BTWN  BETWEEN B GROUND BUS PSS PROVIDER SWITCHYARD VIF VERIFY IN FIELD
BU BACKUP ecB GAS CIRCUIT BREAKER PT POINT W NEUTRAL VOLTAGE
M~ NORMALLY CLOSED CONTACT c coLoums GEN  CENERATOR PT POTENTIAL TRANSFORMER W VOLTAGE REGULATOR
3 g POTENTIAL TRANSFORMER cAP CAPACITOR OR CAPACITANCE o GALVANIZED IRON pvC POLYVINYL CHLORIDE VREG  VOLTAGE REGULATOR
@ AMBER LIGHT cAP CORRUGATED ALUMINUM PIPE GND GROUND PWT  PAVEMENT vs SYNCHRONIZING VOLTAGE
cB CENTER BREAK GOAB  GANG OPERATED AIR-BREAK SWITCH PWR POWER vr VOLTAGE TRANSFORMER
= CURRENT TRANSFORMER CBL  CABLE GRC  GALVANIZED RIGID CONDUIT Q REACTIVE POWER w WEST
® RED LIGHT CEM CEMENT GRD GRADE, GRADING R RESISTANCE OR RESISTOR w WATT
CF CUBIC FOOT GRSC  GALVANIZED RIGID STEEL CONDUIT RCLS RECLOSE w/ WITH
? FUSED DISCONNECT @ GREEN LIGHT CHK CHECK H HENERY RAD RADIUS w/o WITHOUT
cl CAST IRON HDPE  HIGH-DENSITY POLYETHYLENE RAD RADIAN X REACTANCE
cIP CAST IRON PIPE HLO HOT LINE ORDER RD ROAD XFMR  TRANSFORMER
BLUE LIGHT CIPC CAST—IN—PLACE CONCRETE HORIZ  HORIZONTAL RE REMOTE END XMSSN  TRANSMISSION
\ﬁ 3—PHASE GROUNDED WYE CONNECTION CIR CIRCLE HP HORSEPOWER REF REFERENCE Y ADMITTANCE
= ~ CKT CIRCUIT HZ HERTZ REQD  REQUIRED A YELLOW
U INCANDESCENT LIGHT CLK  CLOCK 1A PHASE A CURRENT RET  REMOTE END TRIP z IMPEDANCE
g 1-PHASE GROUNDED WYE CONNECTION CLS CLOSE B PHASE B CURRENT RET RETURN 2 TIME-DELAY
= CMIL  CIRCULAR MIL Ic PHASE C CURRENT REV ~ REMISION 2 DISTANCE
CMP  CORRUGATED METAL PIPE i) INSIDE DIAMETER RLY RELAY 25 SYNCHRONISM CHECK
A 3—PHASE DELTA CONNECTION SHORTING BLOCK cos COSINE IN INPUT RR RAILROAD 27 UNDERVOLTAGE
CONC  CONCRETE IN INCH ROW  RIGHT OF WAY 30 ANNUNGIATOR
° CONNECTION POINT CONST ~ CONSTRUCTION IN NEUTRAL CURRENT RTS READY TO SEND 32 DIRECTIONAL POWER
» POLARITY MARK CONT  CONTINUOUS INCL  INCLUDE(D), INCLUDING RTU REMOTE TERMINAL UNIT 37 UNDERCURRENT OR UNDERPOWER
CONTR  CONTRACTOR IND INDUSTRY RX RECEIVE 38 BEARING
cs INT INTERSECTION s APPARENT POWER 40 FIELD
= GROUND o TERMINATION CONNECTION POINT csP CORRUGATED STEEL PIPE INV INVERT s SOUTH 43 MANUAL TRANSFER OR SELECTOR DEVICE
cT CURRENT TRANSFORMER P POLARIZING CURRENT s SOURCE 46 REVERSE-PHASE
y CRL  CBICIRDISWITCHER OR CONTROL SWITCH i COMPLEX NUMBER S-L  SOURCE-LOAD 47 PHASE-SEQUENCE VOLTAGE
o  FUSED DISCONNECT [] POLARITY MARK (CURRENT TRANSFORMERS) cTS CLEAR TO SEND J JOULE SA SURGE ARRESTOR 49 MACHNE OR TRANSFORVER THERNAL RELAY
cu COPPER B JUNCTION BOX sc SWITCH CABINET 50 INSTANTANEOUS OVERCURRENT
oc DIRECT CURRENT KA KILOAMPRERE SEC SECTION 51 AC TIME OVERCURRENT
a& GROUND Dco DATA CARRIER DETECT KV KILOVOLT SEC SECONDARY 52 AC CIRCUIT BREAKER
° FUSED DISCONNECT WITH SLUG DCE DATA COMMUNICATIONS EQUIPMENT KW KILOWATT sve SERVICE 520 NORMALLY OPEN BREAKER CONTACT
Py DDE DOUBLE DEAD END L INDUCTANCE sve STATIC VAR COMPENSATOR 52 NORMALLY CLOSED BREAKER CONTACT
DE DEAD END L LINE SHT  SHEET 59 QVERVOLTAGE
© o  CIRCUIT BREAKER DEM  DEMOLISH, DEMOLITION L LOAD SIM SIMILAR 60 VOLTAGE BALANCE
DEMOB  DEMOBILIZE 8 LOAD BREAK SN SINE 63 PRESSURE SWITCH
DET DETAIL LGPP LANDFILL GAS POWER PLANT SPEC  SPECIFICATION 64 APPARATUS GROUND
= FUSE DFR DISTURBANGE FAULT RECORDER LT LIGHT SPECS  SPECIFICATIONS 67 AC DIRECTIONAL OVERCURRENT
ol DIGITAL INPUT M METER(S) SPSS  SPARTAN SUBSTATION 68 BLOCKING
DIA DIAMETER MAT MATERIAL ss SYNCHRONIZING SWITCH 69 PERMISSIVE
\ HOOK STICK OPERATED SWITCH DIAG DIAGONAL MAX MAXIMUM STA STATION n LEVEL SWITCH
DM DIMENSION NFG MANUFACTURER ST STANDARD 74 ALARM
° DIST  DISTRIBUTION M MILE sW SWITCH 76 DC OVERCURRENT
DNP DISTRIBUTED NETWORK PROTOCOL MIN MINIMUM SWGR  SWITCHGEAR 78 OUT-OF—STEP
oo MANUALLY OPERATED SWITCH DO DIGITAL OUTPUT MisC MISCELLANEOUS SYM SYMMETRICAL 79 RECLOSING RELAY
DSSS D STREET SUBSTATION MM MILLIMETER(S) SYNCH  SYNCHRONIZE B1 FREQUENCY
o DTE DATA TERMINAL EQUIPMENT MO MOTOR OPERATED (OR) T TIME OR TRANSFORMER 85 CARRIER OR PILOT WIRE
—o THERMOSTAT Dwe DRAWING MOB MOBILIZE TAN TANGENT B6 LocK out
EA EACH MTR METER TCM TRIP COIL MONITOR B7 DIFFERENTIAL
MW MEGAWATT TEL TELEPHONE 94 TRIPFING
N NEUTRAL TERM  TERMINAL
TEMP  TEMPORARY
CABLE # m CABLE TAG WIRING DIAGRAMS & 3-LINES
EQUIPMENT \ XX/
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o LEGEND System Summary
20", TYPé——T‘ D DC COMBINER Physical Arrangement
‘ BOXES (16) Methodology Fixed Tilt, Ground Mount
Tilt 35°
45' ROW SPACING, TYP. ‘ E‘\M‘TTUROBFANCE Azimuth 180°
—_——— S Racking System / Model Nuance Osprey/PowerRACK
ARRAY 3 ARRAY 4 (LOD)
S S S S S S S S SES S S S S S S S S S S S SS S eSS il S s S S S S S S S S S S S S S S S S S S S SS S SSSSSEEE ‘ Electrical Arrangement
loo Watts per Module 595W
—o—a— FENCE LINE Modules per String 24
‘ Quantity of Strings 96
ARRAY 5 ARRAY 6 Quantity of Modules 2304
Total DC System Si:
‘ o UNDERGROUND otal ystem Size 1,370,880W
383 ‘ CONDUIT Inverter Arrangement
Manufacturer SMA
ARRAY T ARRAY S —+HH—+HH—| OVERHEAD Model Sunny Highpower PEAK3 125-US
‘ DISTRIBUTION Inverter Size 125KW
Quantity of Inverters 8
Strings per Inverter 12
ARRAY g ARRAY 10 ‘ % PV ARRAY
EEEEEEEH PV Madules
‘ Manufacturer SEG Solar
sds Model SEG-595-BTA-BG
‘ ‘i‘ SOLAR Peak Power 595W
ARRAY I ARRAY 12 INVERTER (8) Quantity of Modules 2304
DC COMBINER BOXES, TYP. ‘
t———0——0—0—0—0— ‘
e 900 St —
FIBER OPTIC CABLE IN 1” CONDUIT: e 13
‘ 1 SPARE 1" CONDUIT FOR FUTURE CONNECTION \%
PROPQOSED SITE ENTRANCE GATE (25') ‘ OVERHEAD DISTRIBUTION TO POWER PLANT
‘ UTILITY POLE N65-1G
POLE—MOUNTED RECLOSER PV pmmay 14
PRODUCTION METER IN NEMA 4 JB %
ARRAY 15 ‘
RECLOSER CONTROL BOX: _
‘ MOUNTED ON POLE WITH 24,7 TILITY POLE N65-2C W/FUSED CUTOU
ACCESS TO GZ CORP
‘ PERSONNEL %
| XISTING POLE N65
PV_ARRAY SITE OVERVIEW 3 SETBACK PV_ARRAY SITE INTERCONNECTION OVERVIEW %
1:40 — 1" = 40 FENCE LINE FENCE TO LOD 1:30 — 1" = 30
‘s ; = 0 e LIMIT OF DISTURBANCE ke . 30 g0 FEET
(LoD) N
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—— BILL OF MATERIAL

EST.
ary. DESCRIPTION MFGR./CATALOG NO.

EA 8 SUNNY HIGHPOWER PEAK3-125KW SMA/SHP 125-US-21

F]
fi]
ki
z
&
<
z
K]

W ———CABLE HANGER MESSENGER SYSTEM

EA 1 COMMUNICATION PANEL SEE REF. 1

POWER DISTRIBUTION PANELBOARD W/ MAIN
EA ! | EREAKER, B0OA, 60OVAC, TOKAIC SQUARED/HCP18655M
EA 1 STATION SERVICE SUBSTATION, 15kVA,
4BOVAC-120/240V

EA 8 200A/3P CIRCUIT BREAKER

HOME RUN HANGING SYSTE ABLE SECURED TO PCH EVERY 12"
FROM HANGER TO CONDUIT

|
CONDUIT ENTRY INTO BUILDING——— | S 12" 90" SWEEP ANGLED DOWN

[
4 FOOT SERVICE LOOP—— | (E) QUID TIGHT CONDUIT GLAND

€A 1 |50a/2P CIRCUIT BREAKER

EA 2 BOOA/3P MAIN CIRCUIT BREAKER
BOOA AC LOAD BREAK DISCONNECT W/
PROVISIONS FOR PADLOCK

EA ELECTRIC BASEBOARD HEATER, 1000W, 120VAC
3 | W/ BUILT-IN THERMOSTAT

'HOME-RUN ENTRY

1 ADJUSTABLE THERMOSTAT

€A WALL MOUNT SHUTTER FAN, >2500CFM, 120VAC
3 | W/ DAMPER MOTOR CONTROLLED BY THERMOSTAT|

EA 4 GFCI RECEPTACLE

ELECTRO INDUSTRIES
€A 2 | SHARK 250 SELF-ENCLOSED METER ASSEMBLY | /EnGumksSorary-g0-10-V3-07-INP100S-X

CONDUIT ENTRY INTO BUILDING———_|

EA 1 LIGHT SWITCH

EA 6 |90 VENTILATION HOOD WITH INSECT SCREEN

©
@

EA 3 |10IN MOTORIZED INTAKE DAMPER

PRREIEIRBEICBEEREE®E

NOTES:

® (1) MOUNT SMA SHP-125-US INVERTERS SUCH THAT THEY ARE 4" AWAY FROM THE WALL, AND 20°
| ON_ALL OTHER SIDES FROM WALLS, FLOORS, CEILINGS, AND OTHER DEVICES. MAINTAIN 4 WORKING
CLEARANCE ZONE IN FRONT OF INVERTERS, PER NEC. THE SUM OF CROSS—SECTIONAL AREAS OF
ALL CONTAINED CONDUCTORS OR CABLES AT ANY CORSS SECTION OF THE NONMETALLIC WIREWAY
SHALL NOT EXCEED 20 PERCENT OF THE INTERIOR CROSS—SECTIONAL ARE OR THE NONMETALLIC
1® WIREWAY BETWEEN INVERTERS AND PANELBOARD

ENTRANCE

(o @ ® j@ (2) MOUNT POWER DISTRIBUTION PANELBOARDS SUCH THAT MANUFACTURER RECOMMENDED CLEARANCE
DISTANCES BETWEEN THE PANELBDARDS AND WALLS, FLOORS, CEILINGS, AND OTHER DEVICES IS
®E® @EF@ MAINTAINED, AS WELL AS A 4' WORKING CLEARANCE IN FRONT OF THE PANELBOARD, PER NEC

(3) MOUNT STATION SERVICE SUBSTATION SUCH THAT ALL MANUFACTURER RECOMMENDED CLEARANCE
—— ZONES AWAY FROM EQUIPMENT IS MAINTAINED, AS WELL AS A 4' WORKING CLEARANCE ZONE IN

"PCH (SOUTH INSIDE) FRONT OF THE DEVICE, PER NEC

(&) PROVIDE INTERIOR EMERGENCY BATTERY BACKUP LIGHTING, AS WELL AS NORMALLY SWITCHED MAIN
LIGHTING, PER NFPA. PROVIDE CEILING MOUNTED LIGHTING SUCH THAT 30 FOOTCANDLES IS
MAINTAINED. MOUNT LIGHT SWITCH NEXT TO DOOR AT LEAST 40" FROM FLOOR.

(5) ROUTE CONDUITS SUCH THAT THE STUB-UP AREA IS DIRECTLY UNDER ALL DESTINATION DEVICES
IN' THE POWER CONVERSION HUT

@ ANY LINE ITEM ON THE BILL OF MATERIAL THAT DOES NOT HAVE A SPECIFIED MFGR./CATALOG NO.
IN THE RIGHT-HAND COLUMN MAY BE CONTRACTOR DETERMINED, PROVIDED THAT ALL CONDITIONS
SPECIFIED IN THE GENERAL PROJECT NOTES ARE MET.

®6

 ma-

VENTILATION FOR THE ENCLOSURE SHALL BE PROVIDED BY WEATHERPROOF 120VAC EXHAUST FANS
WITH A MINIMUM FLOW RATE OF 2500CFM EACH, CONTROLLED BY A SINGLE ADJUSTABLE
THERMOSTAT, AND BY A 10" MOTORIZED INTAKE DAMPER. EXHAUST FAN AND INTAKE DAMPER
SHALL BE PROVIDED WITH A 90' EXTERIOR HOOD WITH INSECT SCREENS TO PREVENT INTRUSIONS
OF WIND DRIVEN RAIN/SNOW.

(B) WHERE SINGLE CONDUCTOR CABLES COMPRISING EACH PHASE, NEUTRAL OR GROUNDED
CONDUCTOR OF AN AC CIRCUIT ARE CONNECTED IN PARALLEL AS PERMITTED IN NEC_310.10(H),
THE CONDUCTORS SHALL BE INSTALLED IN GROUPS CONSISTING OF NOT MORE THAN ONE
CONDUCTOR PER PHASE, NEUTRAL, OR GROUNDED CONDUCTOR IN WREWAY OR CONDUIT. NEC
378.20

POWER CONVERSION HUT LAYOQUT (9) CONNECT SHARK 250 CURRENT TRANSFORMERS AND POTENTIAL TRANSFORMERS TO THE 800A

OUTPUT BREAKER AT POWER DISTRIBUTION PANELBDARDS THROUGH A 1" CONDUIT.

oL LK

14 -1 = &
4 0 8 FEET

e —

MOUNT RECEPTACLES ON INSIDE WALLS OF PCH AT LEAST 18" FROM FLOOR. MOUNT ONE
RECEPTACLE ON WEST SIDE OF DOOR (NORTH WALL), ONE REGEPTACLE NEXT TO THE
COMMUNICATION PANEL (SOUTH WALL), AND ONE RECEPTACLE INSIDE NEMA 1| COMMUNICATIONS
PANEL (LINE ITEM 2, REF. ND. 1).

HEATING TO BE PROVIDED BY ELECTRIC BASEBOARD HEATERS WITH BUILT—IN THERMOSTATS.
HEATERS TO TURN ON BELOW 10F

BUILDING MANUFACTURER TO PROVIDE PRE-FABRICATED METAL BUILDING PER FOLLOWING

RUCRBAL: 12 ®‘ ‘ 9] PROVIDE HEATING AND COOLING SUCH THAT THE TEMPERATURE INSIDE THE PCH DOES NOT EXCEED
R T 312 SopsF MININUM 95F, AND DOES NOT DROP BELOW 10F. QUANTITIES AND DESCRIPTIONS OF LINE ITEMS 09, 11,
PCH (WEST OUTSIDE) AND 16 ARE FOR ILLUSTRATIVE PURPOSES ONLY. CONTRACTOR IS ABLE TO CHOOSE NEW

“MAX WALL LOAD: 220LBS (WNVERTER) PRODUCTS AND PRODUCT QUANTITIES FOR THESE LINE ITEMS, PROVIDED THAT THE MINIMUM

SMAX FLOOR LOAD: 210LBS (STATION SERVICE SUBSTATION) SPECIFICATIONS AS NOTED IN THE "DESCRIPTION' COLUMN IS MAINTAINED

~WALL INSULATION: R22 MINIMUM HOME-RUN CABLES TO ENTER INTO PCH VIA CONDUIT SWEEP ANGLED DOWN. MIN CONDUIT RADIUS

~CEILING INSULATION: R30 MINIMUM TO BE 8 X THE DIAVETER OF THE LARGEST CABLE. SUPPORT CABLES EVERY 12°AS MEASURED BY

NOT FOR THE CABLES PATH FROM HANGER, TO CONDUIT WITH UV RESISTANT, OUTDOOR RATED CABLE TIES.
ADD IN A 4FT SERVICE LOOP BEFORE ENTERING INTO THE CONDUIT. EXACT HEIGHT AND

PLACEMENT OF CONDUIT TO BE DETERMINED BY CONTRACTOR ON-SITE.

ALL INTERIDR CONDUITS SHALL BE GALVANIZED RIGID CONDUIT (GRC) OR ELECTRICAL METALLIC TUBING
(EMT). EXTERIOR CONDUIT SHALL BE RIGID GALVANIZED CONDUIT ONLY. EMT TYPE COUPLERS AND

FITINGS SHALL BE RAIN-TIGHT COMPRESSION TYPE. GROUNDING BUSHINGS SHALL BE INSTALLED AT CONSTRUCTION
THE SOURCE END OF THE EMT CONDUIT RUNS FROM THE AC PANEL.
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INCOMING
INCOMING 120VAC NEUTAL

\ Y

INCOMING
GROUND

Y

811 g
81-2

B1-3 e
CB-MAIN, 25A
! 0) REC. 1
CB-2, 20A ﬂ
5 '
GROUND BAR
CB-3, 10A :
N —
o o
" =z
PANEL
HEATER 0)
BILL OF MATERIAL
S
POWER SUPPLY REF. NO.| UNIT arv. DESCRIPTION MFGR. /CATALOG NO.
EA 1 24" X 24" X 10" NEMA 1 MILD STEEL
& 120ve wPUT O e WALL MOUNTED ENCLOSURE
‘ EA 1 INNER PANEL FOR 24X24X10 ENCLOSURE
GND
1 PN PR Poaepp—p——
& 2evoc outeut O ‘ EA 1| 20 600v uL4ss 1-POLE BREAKER
£A 5 | 10n soov uLess 1-PoLE BREAKER
UPS EA 1 PHOENIX CONTACT 120VAC/24VDC PS, 20 AMP| PHOENIX CONTACT/ 2866776
QO 24awC O EA 1 PHOENIX CONTACT 20 AMP UPS PHOENIX CONTACT/ 2320238
+ INPUT ~
24vDC ‘ EA 1 PHOENIX CONTACT 12 Ah BATTERY PHOENIX CONTACT/ 1274119
O O
FomT = EA 1 |RECEPTACLE, 125V, 20A, DUPLEX, GGl
+EATTERY7 EA f DATA MANAGER SMA/EDMM-20
Iii @ EA 1 UL 467 GROUND BAR, 6 POLE MINIMUM
K [@) EA 3 | 6MM DINRAIL MOUNTED TERMINAL BLOCK
S =2
BATTERY [©) EA S | 6MM DINRAL NOUNTED TERMINAL BLOCK END STOP
MODULE EA 1 |UNMANAGED ETHERNET SWITCH, 2 FIBER PORTS | MOXA/EDS—308-55-SC-80
@ EA 1 36MM DIN MOUNTING RAIL
CB-4, 10A B |1 [ GeVLpNEr SIEATER, W/BUILT W REGILATN T s7e50,/0g021.0-00
N —
¢———o0 o o
e =z
DATA NOTES:
MANAGER ANY LINE ITEM ON THE BILL OF MATERIAL THAT DOES NOT HAVE A SPECIFIED MFGR./CATALOG NO.
IN_THE RIGHT-HAND COLUMN CAN BE CONTRACTOR DETERMINED, PROVIDED THAT THE
CONTRACTOR DETERMINED PRODUCT MATCHES THE PRODUCT DESCRIPTION IN THE CENTER COLUMN,
AND THAT ALL CONDITIONS SPECIFIED IN THE GENERAL PROJECT NOTES ARE MET.
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EQUIPMENT SCHEDULE
TAG QUANTITY DESCRIPTION
® | 8 | PV INVERTER; SMA SUNNY HIGHPOWER PEAK3 125-US
@ | 16 | 12 INPUT DC COMBINER; TERRASMART FSFT275-12-25-N4—CD OR EQUIVALENT
pc1-001 | ROW 1 STRING To DS1 | (12) #10 CU UL4703 2kV PV WIRE, (1) #10 CU EGC FREE AR DC1-101 DS1 T0 INVI (2) 1/0 AL 2kV PV WIRE, (1) #10 CU EGC FREE AR AC1-101 INVI TO CBI (3) 2/0 CU XHHW, #4 CU GEC c-om
DC1-002 ROW 2 STRING TO DS! | (12) #10 CU UL4703 2kV PV WIRE, (1) #10 CU EGC FREE AR DC1-102 DS2 TO INV1 (2) 1/0 AL 2ZkV PV WRRE, (1) #10 CU EGC FREE AR AC1-102 INV2 TO CB2 (3) 2/0 CU XHHW, #4 CU GEC c-0112
DC1-003 ROW 3 STRING TO DS2 | (12) #10 CU UL4703 2kV PV WIRE, (1) #10 CU EGC FREE AR DC1-103 DS3 TO INV2 (2) 1/0 AL 2kV PV WIRE, (1) #10 CU EGC FREE AR AC1-103 INV3 TO B3 (3) 2/0 CU XHHW, #4 CU GEC c-o113
DC1-004 | ROW 4 STRING TO DS2 [ (12) #10 CU UL4703 2kV PV WIRE, (1) #10 CU EGC FREE AR DC1-104 DS4 TO INV2 (2) 1/0 AL 2kV PV WIRE. (1) #10 CU EGC FREE AR AC1-104 INV4 TO CB4 (3) 2/0 CU XHHW, #4 CU GEC c-0114
DC1—005 | ROW 5 STRING TO DS3 | (12) #10 CU UL4703 2kV PV WIRE, (1) #10 CU EGC FREE AR DC1-105 DS TO INV3 (2) 1/0 AL 2kv PV WIRE, (1) #10 CU EGC FREE AR Ac1-105 INV5 TO CBS (3) 2/0 CU XHHW, #4 CU GEC c-0115
DC1—008 | ROW 6 STRING TO DS3 | (12) #10 CU UL4703 2kV PV WIRE, (1) #10 CU EGC FREE AR DC1—108 DS6 TO INV3 (2) 1/0 AL 2kV PV WIRE, (1) #10 CU EGC FREE AR AC1-106 INV6 TO CB6 (3) 2/0 CU XHHW, #4 CU GEC c-o116
DC1-007 ROW 7 STRING TD DS4 | (12) #10 CU UL4703 2kV PV WRE, (1) #10 CU EGC FREE AR DC1-107 DS7 TO INV4 (2) #2 AL 2kV PV WRE, (1) #10 CU EGC FREE AR AC1-107 INV7 TO CB7 (3) 2/0 CU XHHW, #4 CU GEC c-on7
DC1—-008 ROW 8 STRING TO DS4 | (12) #10 CU UL4703 2kV PV WIRE, (1) #10 CU EGC FREE AIR DC1-108 DS8 TO INV4 (2) #2 AL 2kv PV WRE, (1) #10 CU EGC FREE AR AC1-108 INV8 TO CB8 (3) 2/0 CU XHHW, #4 CU GEC c-o118
3/PHASE 4/0 CU XHHW, (1) 3/0 cu €=0200
DC1-009 ROW 9 STRING TO DS5 | (12) #10 CU UL4703 2kV PV WIRE, (1) #10 CU EGC FREE AR DCi1-109 DS9 TO INVS (2) #2 AL 2kV PV WIRE, (1) #10 CU EGC FREE AR AC1-200 MCB1 TO DS1 XAHW NEUTRAL, (1) 3/0 CU GEC —
3/PHASE 4/0 CU XHHW, (1) 3/0 CU
DC1-010 ROW 10 STRING TO DS5 (12) #10 CU UL4703 2kV PV WIRE, (1) #10 CU EGC FREE AR DC1-110 DS10 TO INV5S (2) #2 AL 2kV PV WRE, (1) #10 CU EGC FREE AR AC1-201 MCB2 TO DS2 XﬁHW NEUTéAL. ™) J/U[C>U [{EC C€-0201
3/PHASE 4/0 CU XHHW, (1) 3/0 cU
oci-011 [ Row 11 STRING 7o DS6 [ (12) #10 CU UL4703 2KV PV WRE. (1) 10 CU EGC FREE AR Det-111 DSTI TO INVE (2) #2 AL 2V PV WRE. (1) #10 CU EGC FREE AR Act-201 DSt TO XFMRI AW NEUTRAL, (1) 3/0 GU €€c c-0210
FREE AR FREE AR 3/PHASE 4/0 CU XHHW, (1) 3/0 CU o2t
DC1-012 | ROW 12 STRING TO Ds6 | (12) #10 CU UL4703 2kV PV WRE, (1) #10 CU EGC DC1-112 DS12 TO INV6 (2) #2 AL 2kV PV WRE, (1) #10 CU EGC Aci-211 DS2 TO XFMR1 XHHW NEUTRAL, (1) 3/0 CU GEC -
DG1-013 | ROW 13 STRING TO DS7 | (12) #10 CU UL4703 2kV PV WIRE, (1) #10 CU EGC FREE AR DC1-113 DSI3 TO INV7 (2) #2 AL 2kV PV WIRE, (1) #10 CU EGC FREE AR COM—-500 | COMM. PANEL TO POLE MULTI-MODE FIBER OPTIC PATCH CABLE ©-0500
DC1-014 ROW 14 STRING TO DS7 | (12) #10 CU UL4703 2kV PV WRE, (1) #10 CU EGC FREE AR DC1-114 DS14 TO INV7 (2) #2 AL 2kV PV WRE, (1) #10 CU EGC FREE AR AC1-5S STATION SERVICE (2) #8 CU XHHW 1/2" EMT
DC1-015 | ROW 15 STRING TO DSB | (12) #10 CU UL4703 2kV PV WIRE, (1) #10 CU EGC FREE AR DC1-115 DS15 T0 INVB (2) #2 AL 2KV PV WIRE, (1) #10 CU EGC FREE AR AC1-1 RECEPTACLE CIRCUIT “QNELKT;;TWMZCSUESSHW 1/2" EMT
DCI-016 | ROW 16 STRING TO DSB | (12) #10 CU UL4703 2kV PV WIRE, (1) #10 CU EGC FREE AR ocI-116 DS16 T0 INV8 (2) #2 AL 2kV PV WIRE, (1) #10 CU EGC FREE AR AC1-2 | COMMUNICATIONS PANEL N R, 2 S g 1/2" EMT
#12 CU_XHHW, #12 CU XHHW .
@ & AC1-3 VENT FAN CRCUIT NEUTRAL, 17 CU EGC 1/2" EMT
#12 CU_XHHW, #12 CU XHHW -
AC1-4 LIGHTING CIRCUIT NEUTRAL, 12 CU EGC 1/2" EMT
#10 CU XHHW, #10 CU XHHW "
AC1-5 UNIT HEATER CIRCUIT NEUTRAL, #1D €U EGC 1/2" EMT

NOTE
@ LOW VOLTAGE AC CABLE SIZING BASED ON CU XHHW WIRE AMPACITY WITH A TEMPERATURE RATING OF 75T
@ DC CABLE SIZING FOR STRINGS BASED ON CU UL4703 2KV PV WIRE AMPACITY WITH A TEMPERATURE
RATING OF 90°C AND A VOLTAGE DROP OF LESS THAN 2%

(3) DC CABLE SIZING FOR HOME-RUNS BASED ON AL 2KV PV WIRE AMPACITY WITH A TEMPERATURE RATING
OF 75C IN FREE AR (TABLE 310.15(B)(17)) AND A VOLTAGE DROP OF LESS THAN 2% USE OF CABLE
LARGER THAN SPECIFIED IN THE CABLE SCHEDULE IS ALLOWED, PROVIDED THAT THE CONDUCTOR
DESCRIPTION IS MAINTAINED.

(&) SEE REF. 1 FOR CONDUIT SCHEDULE
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CONDUIT SCHEDULE

TAG | FUNCTION CONDUIT TYPE TRADE SIZE
c-o111 INV1 TO CBI EMT 15"
c-ot12 INV2 TO CB2 EMT 1.5
c-o13 INV3 TO CB3 EMT 15"
c-ot14 INV4 TO CB4 EMT 15"
c-0115 INV5 TO CBS EMT 1.5"
c-0one INV6 TO CB6 EMT 1.5"
c-on7 INVZ TO CB7 EMT 15"
c-0118 INV8 TO CB& EMT 1.5"
C-0200 MCB1 TO DSt PVC 3x 25"
C-0201 MCB2 TO DS2 PvC 3 X 25"
c-0210 DS! TO XFMR1 PVC 3 X 25"
c-0211 DS2 TO XFMR1 PVC 3x 25"
€-0300 XFMR1 TO POLE PVC 3
c-0500 | NEMA4 PANEL TO POLE PVC 1
C-0501 SPARE PVC 1
NOTES:
(1) TRADE SIZE OF CONDUITS SHOWN IN CONDUIT SCHEDULE ARE MINMUM SIZES BASED ON NEC NOT FOR
CONDUIT FILL % (CHAPTER 9 TABLE 1). USE OF CONDUIT THAT IS LARGER IN TRADE SIZE THAN
SPECIFIED IN cmﬁuuw SCHEDULE IS P>ERM\WEIJ. CONSTRUCTION
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|
ARRAY 5|

CABLE HANGER MESSENGER

ARRAY 7}

LEGEND

GROUNDING
RODS (5/8" x
10%)

GROUNDING
GRID

@PV ARRAY GROUNDING PLAN
e

GROUNDING PLAN NOTES:

1. CONTRACTOR TD TEST EACH GROUNDING ELECTRODE USING THE FALL OF POTENTIAL TEST. GROLND RODS SPACED 6' MIN
APART SHALL BE ADDED AS NECESSARY UNTIL A RESISTANCE TO GROUND VALUE OF 25 OHMS OR LESS IS ACHIEVED.

INTEGRATED GROUNDING FROM !
SYSTEM ﬁﬁ‘-“

ARRAY 2

ARRAY 6

|
IARRAY 8

1
|
|
|
}ARRAY 10

|
IARRAY 12

IARRAY 13

5/8"x8" CU GROUND ROD
W/ CONNECTOR
SEE REF. 1

BARE STRANDED #6 CU
BONDED TO METAL
STRUCTURE

TYP. 2 PLACES

MAINTAIN A MINIMUM OF 25
SEPARATION BETWEEN XFMR
PRIMARY GROUND ROD AND
XFMR SECONDARY/PCH
GROUNDING RQD

B —

|
|
|
|
|
IARRAY 14

i —
1 1 1 1 1 1 1 [1 g

i
I
i

{
AN

|
}ARRAY 15

ARRAY 16

@ HUT GROUNDING DETAIL
e e

/\/
7\\‘\'\, ",/'/
3/0 BARE STRANDED

SOFT DRAWN COPPER
BURIED 30" MIN BGS
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ARRAY 13

SPARE 1° CONDUIT STUBBED OUT >5"
FIBER OPTIC CABLE IN 1° CONDUIT FROM FENCELINE FOR FUTURE USE

:::7::::::::::::::1

f
p
B /uﬂ ARRAY 14
o

=
/

OVERHEAD DISTRIBUTION & FIBE /
TO POWER PLANT
UTIUTY POLE N65-1C /
POLE-MOUNTED RECLOSER PV
PRODUCTION METER IN NEMA 4 JB /
RECLOSER CONTROL BOX MOUNTED ON POLE- /

WITH 24/7 ACCESS TO GZ CORP PERSONNEL

MUITY POLE N65-2C W/FUSED CUTOUTS

LEGEND

UIMIT OF
DISTURBANCE
(LoD)

——— FENCE LINE
ARRAY 15

— - — —| UNDERGROUND
CONDUIT

—HH—HH—| OVERHEAD
DISTRIBUTION

@ SITE CONDUIT PLAN

10:1 = 1* = 10"
% PV ARRAY 10 0 10 20 FEET
P ey
i‘ SOLAR
INVERTER (8)
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»

CONTINUOUS METALLIC ———
WARNING

MOUND MATERIAL WITH NATIVE BACKFILL
TO ALLOW FOR SETTLEMENT

St

i TR TS
ST o |

TAPE

O~ .

/> CONDUITS FOR ALL CONDUCTORS.

SEE_CONDUIT SCHEDULE FOR SIZE,
TYPE, AND QUANTITY

-

ﬂ,b/

o

J - L L B
N i
BACKFILL THE TRENCH AREA WITH CLEAN SPOILS FREE OF AS MUCH ICE AS POSSIBLE
CONSOLIATION OF EAGK FLL MATERALS SHALL'BE COMPLETED IN 12 INGH LIFTS MAKIMUM. INTENT OF THE CONSOLDATION
1S TO ENSURE ELMNATION oF
N GRAVEL, THe TRENG CAP SHALL NOT EXCEED 4 INCHES, FOR TRENCH N TUNDRA, THE TRENGH CAP
% OF THE TRENCH DEPT (1.7: P TRENGH) 10 ALLOV FOR SETIUNG AND Ice
TiaWs CONTRAGTOR SUALL DISPOSE oF EXCESS EXCAVATED MATERIALS. FINAL CONTGURNG. OF THE T
TUNDRA SHOULD BE. CONOUCTED BY HAND,(MATCHING SURROUNDING BRANAGE FATTERNS), TO ENSURE NO OVERSION OF
WATER OCCURS, RESULTING IN_EROSION.
* WDE SHOULD NOT NEED ANY SEEDING. FINAL REMABILITATION DETERMINATION TO BE WADE BY AGENCY

\/0 AL WIRE SUPPORT
OR CABLE HANG\NG

MIN

NATIVE BACKFILL ——— 24" MIN
#6 COPPER EGC
CONNECTING TO
MESSENGER CABLE FOR
INTEGRATED GROUNDING
GEOTEXTILE FABRIC —— | SYSTEM
- T
¥
MIN
BEDDING SAND ——— 5 ;

DC COMBINER BOX, TYP.

I

NOT FOR
CONSTRUCTION

WHIP CONNECTOR ON
BACK OF MODULE

PV WIRE

CABLE HANGERS, TYP.

HOME RUN CABLES TO
e /PCH
B

N

SUPPORT HOME—RUNS
EXITING COMBINER BOX
WTH HORIZONTAL STRUT.
SEE NOTE 4

IRE
SUPPORT POST
WITH SPANS PER
MANUFACTURER'S
DESIGN (TYP.)

SUPPORT PQST FOR DC

ROUTE STRINGS AND
HOME—RUNS T0 BOTTOM
OF PANEL. PRQVIDE 4'
SERVICE LOOP FOR
HOME—RUNS

REAR RACKING POLE
™.

L1
COMBINER BOX (TYP.) I~

7

USE LIQUID TIGHT CORD
GRIPS TO ENTER INTO

I COMBINER BOX. SEE
o[ <]

REPRESENTATIES,

(PANY REPRESENTATIVE SHALL BE NOTIFIED AND PRESENT FOR ACCEPTANCE OF TRENCH PRIOR TO PLACEMENT OF
CAALE AN BACKEILLNG OF TENCH (24-HOUR NOTICE REQUIRED). AGENCY REPRESENTATIVE SHALL ALSO PROVIDE
ACCEPTANCE OF CABLE FRIOR TO BACKFILLNG.

BEDDING SHALL BE 3/8" MINUS MATERIAL, NO CRUSHED OR SHARP ROCK. BEDDING WATERIAL SHALL NOT BE MACHINE
COMPACTED WITHIN 6" OF CABLES. SLURRY OF A COMPDSITION THAT WILL NOT DAMAGE THE CABLE IS AN ACCEPTABLE
BEDDING NATERIAL

7. MAINTAIN 1 MIN. SEPARATION BETWEEN POWER CONDUCTORS AND COMMUNICATION CABLES

@TYPICAL HOME RUN CABLE RUNWAY DETAIL
NTS

TYPICAL_COMBINER BOX DETAIL NOTES,
L ENSURETHAT

OM HANGING SYSTEM T0 COMBNER BOXES 00 NOT EXCEED CONDUCTOR BENOING RADIUS.

3.
.

@ TYPICAL TRENCH
s

FINISHED GRADE

£ s [}
12 MN
30" MIN
GROUND ROD CONNECTOR /
SEE DETAL 3
B MN

IYPICAL GROUND_ROD NOTES;
1. " "CONTRACTOR TO PERFORM SOIL RESISTIMTY TESTING TQ DETERMINE
AMOUNT OF GROUND RODS NEEDED TO KEEP. RESISTANCE BRLOW 5
OHM:

&, v

ING CABLE MANAGEMENT SYSTE)
D STRINGS VEIEN. ENTERING, COMBINER BOX.

S
D GRIP OR CABLE GLAND FOR
RETALL SUPPORT FOSTS FOR DG COMBNER BOX IoUNE WITH CABLE HANGER MESGENGER SVSTEM.

$5,NUT WITH INTEGRATED
STAR WASH

METAL SURFACE — BOX
OR RACKING

COPPER EQUIPMENT
GROUNDING CONDUCTOR

TORQUE SET SCREW
TO MFR SPECS

SEE NOTE 1

TIN PLATED COPPER GROUND
GBL—4DBY,
BURNDY CLSO 1T OAE

SS #10-32 MACHINE SCREW

TXPICAL METAL RACKING GROUNDING NOT
G LUGS ON_ANDDIZED ALUMINUN GR PAINTED METAL

SURFACES, THE SURFAGE UST BE STRIPPED AND. THEN. COVERED WIHi BURDNY

PENETROX A-13 ANTI—OXIDANT COMPOUND BELOW THE LUG TO ENSURE

CONDUCTIVITY

ON ANODIZED AL SURFACES, THE ANODIZATION SHALL BE GROUND OFF.

ON PAINTED SURFACES, THE PAINT LAYER SHALL BE GROUND

OR SCRATCHED OFF.

= o s
:

"1

CABLE HANGER
MESSENGER SYSTEM
CABLE CUP

WRE SUPPORT FOR
CABLE HANGER
MESSENGER SYSTEM. 1/0
ALU MINIMUM

1000 +VE
1040 —VE

HOME—RUN CONDUCTORS IN
SEPARATE CHANNELS, SEE
NOTE 1

@TYPICAL HOME-RUN CABLE HANGER DETAIL
nrs

UN CONGUCTORS o DIFFERENT GIRCUITS To BE ROUTED N SEPARATE CHANNELS. IN GABLE. HANGER MESSENGER
SYSTEM, THE SVE D E CONDUGIORS. OF A SNGLE. HOME-RUN GIRCUIT MAY TED IN THE SAME CHANNEL.
2 WSTALL CABLE HANGERS IN REGULAR NTERVALS S DIRECIED 57 MANGPACTURERS IRSTALLATION' INSTRUCTIONS, OF, A
DISTANGE OF NG MORE THAN & APART FROM EACH OTHER.

NS AN STANGS ARE ROUTED N THE SAUE GABLE HANGER MESSENGER SYSTEM, SEPARATE HOVE-RUNS AND
STRINGS N SEPARATE CHANELS

¥ JUNCTION BOX ON
BACK OF MODULE

MIN. RADIUS BX
CABLE DIAMETER

PV WIRE
CONNECTOR

MIN RADIUS BX CABLE
DIAMETER

PV_WIRE BENDING REQUIREMENTS NOTES:

MIN. BENDING RADIUS REQUIREMENTS WHEN BUILDING AND
SECURING SOURCE CIRCUIT CONDUCTORS TO MODULES AND
RACKING.

2. SEE MODULE SPEC SHEET OR CABLE SPECS FOR CABLE DIAMETER.

@ PV_WIRE BENDING REQUIREMENTS

/— GROUND ROD *\
4 ¥

GROUND GRID

CABLE TO ROD
GROUNDING CONNECTOR
BURNDY/GAR6429

@ GROUND ROD CONNECTION

NEGATIVE LEAD WIRE TO DC COMBINER
#0 CU 2kV PV WRE

[0 T T,
Lk 1. .
] N
L0 T LT

POSITIVE LEAD WIRE TO DC COMBINER
#0 CU 2kV PV WIRE
IYPICAL 24 MODULE SERIES WIRING N

Ul { QT]
1. WIRING FOR ILLUSTRATIVE PURPOSES ONLY. FINAL MODULE WIRING TO BE
DETERMINED IN FIELD

TYPICAL 24 MODULE SERIES WIRING

w
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[W AssenaLY ~N

o:f T @
Sursie
D SWING G, PLAN
6 5/8" SCH. 40, TYP ALL > =
o {sﬂ( AND CORNER POSTS, EXTENSION ARM 45 JE
I Ik ﬂ 3 STRAND BARBED WIRE i
o = : 2 7 7
=% TOP RAIL
FENCE FABRIC
-5 FENCE POST
r-3 ” 1"
T T e e e e @ V" TYPE EXTENSION ARM
] e § éld g N.T.S.
X Sl 6" CRUSHED . &3 GRADE . A 3 1/2" sc. 40, TYP
b i oo M0 Comen posrs |15 Bl S TAnotnT poss |5 | ff] AL TANGENT RosTS Bl
i - B 15—
% L e 1 1kl e
o CoRNER PSS PosTs
VARIES 25'-0" 10°-0" MAX + 10'-0" MAX 10-0" MAX 1
€ € € €
@FENCE GATE ELEVATION
1 |
-0 A e JE | BARBED WIRE
EXTENSION ARM SET
@ A 45" ANGLE
LOCK WIRE FOR BARBED
&-0" e WIRE PLACED INSIDE ARM
oy TOP RAIL
40" —f CONTINUOUS
ANISHED
CRADE] FENCE FABRIC
6" CRUSHED 1 § 3
Rock N
) TYP. . 5'-6" TYP. FOR ALL [ 4 -
ol RAL L S eomn ey Tanoent posts ||t 1 Rl it Rosn @ POST EXTENSION WITH BARBED WIRE
k] e ] d e N.T.S.
s | [T l P —
Posts Foss
10°-0" MAX 10°-0" NAX
¢ € @

@ CORNER/TERMINAL FENCE POST ELEVATION

NOTES: NOT FOR
@ PROVIDE DUAL CUSTODY PADLOCK ON ENTRY GATE TO ALLOW BOTH AVEC, AND LOCAL UTILTY TO CONSTRUCTION

ENTER INDEPENDANTLY
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b
4

MANUAL
DISCONNECT
FOR PARALLEL
GENERATION

LABEL TO BE LOCATED ON THE PV SYSTEM AC
DISCONNECTS. LABEL TO BE ENGRAVED PLASTIC
(2) TOTAL

L-i 3" (RED BACKGROUND) 44

NOTICE

PHOTOVOLTAIC SYSTEM
GENERATION METER

LABEL 70 BE LOCATED ON THE PV SYSTEM
GENERATION METER
(1) TOTAL

NEC 2023 690.13(B), 690.54

NOTICE

PHOTOVOLTAIC SYSTEM AC

DISCONNECT AND POWER SOURCE
RATED OUTPUT CURRENT: 604A

NOMINAL OPERATING VOLTAGE: 480VAC

LABEL TO BE LOCATED ON THE PV SYSTEM AC

DISCONNECTS  (2) TOTAL

NEC 2023 705.12(B)(3)(3)

A WARNING

THIS EQUIPMENT FED BY MULTIPLE SOURCES

TOTAL RATING OF ALL OVERCURRENT DEVICES,
EXCLUDING MAIN SUPPLY OVERCURRENT DEVICE,
SHALL NOT EXCEED AMPACITY OF BUSBAR.

PERMANENT WARNING LABEL SHALL BE APPLIED TO
DISTRIBUTION EQUIPMENT WHERE THE PV SYSTEM
INTERCONNECTS.  (2) TOTAL

NEC 2023 630.7(0)

MAXIMUM DC VOLTAGE OF PV SYSTEM

MAXIMUM VOLTAGE:1065VDC

LABEL TO BE LOCATED ON COVER OF DC DISCONNECTING MEANS. (16)TOTAL

NEC 2023 690. 31(D)(2)

WARNING: PHOTOVOLTAIC POWER SOURCE

1

3/8 MIN.
RED BACKGROUND

LABEL SHALL BE LOCATED ON ALL EXPOSED RACEWAYS, CABLE TRAYS, OTHER WIRING METHODS, COVERS OR ENCLOSURES OF
PULL BOXES AND JUNCTION BOXES AND ON CONDUIT BODIES IN WHICH ANY OF THE AVAILABLE CONDUIT OPENINGS ARE
UNUSED. LABEL SHALL BE REFLECTVE, AND ALL LETTERS CAPITALIZED AND SHALL BE MINIMUM HEIGHT OF 3/8" IN WHITE ON
A RED BACKGROUND. SPACING BETWEEN LABELS OR MARKINGS, OR BETWEEN A LABEL AND MARKING, SHALL NOT BE MORE

THAN 10FT.
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BILL OF MATERIAL

EST.

REF. NO. QTY. DESCRIPTION MFGR./CATALOG NO.
- CABLE LUG, NEMA 2-HOLE, 4/0 AWG CU BURNDY/YA282N
- CONNECTOR, COMPRESSION, 4/0 CU TO #6-#2 CU BURNDY/YGHC29C26

77777 H H 868886 [ |

#3 GROUND WIRE
TYP.

AP O ]
\

[ C——— i

\ « T Trs R S
3/0 BARE CU \ 3/0 BARE Cl

]
TO GROUND ROD TO GROUND RING

®OEEEEOBEEEEEPEEPEEREEEEEEEE®EL

NOTES: NOT FOR
o %‘HFE SE\L\ETUYS?S?GV\%ENEOE‘EWPER AND ISOLATE ALL XO CONNECTIONS FROM ANY GROUNDING AT CONSTRUCTION

3 3 CZ ;
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FYRE-SS-2000

NAMEPLATE NAMEPLATE SIZB TEXT NAMEPLATE NAMEPLATE SIZE TEXT
nmeate | Ty LINE 1 TEXT LINE 2 TEXT T wErutE | oTy LINE 1 TEXT LINE 2 TEXT e SuE [T
N100 1 INVERTER 1 zx4 3/8 Ni24 1 COMMUNICATIONS PANEL 2x4 3/8
N0 1 INVERTER 2 2x4 3/8 N125 1 POWER DISTRIBUTION PANELBOARD 1 2x4 3/8
N102 1 INVERTER 3 2x4 3/8 N126 [ POWER DISTRIBUTION PANELBOARD 2 2x4 3/8
N103 1 INVERTER 4 2x4 3/8 N27 1 81 1x3 1/8
N104 1 INVERTER 5§ 2x4 3/8 N128 1 CB 2 1x3 /8
N105 1 INVERTER 6 2x4 3/8 N129 1 €83 1x3 1/8
N106 1 INVERTER 7 2x4 3/8 N30 1 B 4 1x3 1/8
N107 1 INVERTER 8 2x4 3/8 N131 1 cas 1x3 1/8
N108 1 DC COMBINER BOX 1 2x4 3/8 N132 1 c8 6 1%x3 1/8
N109 1 DC COMBINER BOX 2 2x4 3/8 N133 ! ce7 1x3 1/8
N110 1 DC COMBINER Box 3 2x4 3/8 N134 1 c8 8 1x3 1/8
NIt 1 DC COMBINER BOX 4 204 3/8 N135 1 B s8 1x3 1/8
N112 1 DC COMBINER BOX § 2x4 3/8 N136 1 MCB1 2x4 3/8
NI13 1 DC COMBINER BOX 6 2x4 3/8 N37 1 McB2 2x4 3/8
N114 1 DC COMBINER BOX 7 2x4 3/8 M38 ! 120V STATION SERVICE PANEL 2x4 3/8
N115. 1 DC COMBINER BOX & 2x4 3/8 N13g 1 DATA MANAGER 2x4 3/8
N116 1 DC COMBINER BOX 9 2x4 3/8 N140 1 METER PANEL 1 2x4 3/8
N117 1 DC COMBINER BOX 10 2x4 3/8 N141 1 METER PANEL 2 2x4 3/8
N118 1 DC COMBINER BOX 11 2x4 3/8 N142 1 MAIN AC PANEL 1 2x4 3/8
N119 1 DC COMBINER BOX 12 2x4 3/8 N143 1 MAIN AC PANEL 2 2x4 3/8
N120 1 DC COMBINER BOX 13 2x4 3/8
21 1 DC COMBINER BOX 14 2x4 3/8
N122 1 DC COMBINER BOX 15 2x4 3/8
N123 1 DC COMBINER BOX 16 204 3/8
NOTES:
1) ALL NAMEPLATES SHALL BE 1/16" THICK MINIMUM PLASTIC.
2) ALL NAMEPLATES SHALL HAVE EXTERIOR RATED HIGH-TACK ADHESIVE.
3) ALL NAMEPLATES SHALL BE BLACK SURFACE WTH WHITE TEXT.
4) ALL TEXT SHALL BE "ARIAL BOLD" FONT.
5) EAGH LINE OF TEXT SHALL BE CENTERED ON THE NAMEPLATE.
6) AL TEXT SHALL BE UPPER CASE.
7) ALL DIMENSIONS SHOWN IN INCHES.
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Greutt information ELECTRICAL CALCULATIONS RESULT
o | Sh Silscted Strng | Viximurn Virimum W [Selocted Wre Sizs
Dustinaton | Dostvaton | Soroe || | open craut | Power | Grout | Opgruevs | lmdmer | M Minimum Wrs | Wre Sizo ( U 2KY|  Wre. | Veltoge | vottage Ditence (1) | Contious | Ampacity ™ | (AL 2KV PV Wi, Voltage | voltage
nverir No.| Qisoncel | Ciut vhogs (00| velle | caret | (B |G mpoity () | PV e, SOT, 2% | Disance  [Drop- ) [Orep ()| Curent () [From Seiected 75, <2% Voltoge| Drop () [Drop (1)
() %) Voltage Drop, AVE)| (1) Devies (A) )
1 1 1 24 1467 1064.9 13.99 17.49 2186 21.86 25 25 10 240 13.54 127 oSt NV 380 13116 132 1/0 1.88 20.04
v v 2 2 1457 toso | 13w | e 725 180 2 3 0 95| moo | 105 osz [ a0 [EXD 2 i/ 205 | ez
v v E] 2 1457 toses | 1w | s 75 £ 2 3 o "5 [ sss | o7 os3 vz £ [T 2 /0 s | emr
1 1 4 24 1467 1064.9 13.99 17.49 2186 21.86 25 25 10 100 5.64 053 054 INVZ 335 13116 132 1/0 1.66 17.66
v v 5 24 1467 tosks | 1ase | 1. 218 7180 3 2 0 % [ 0 | o o5 v 25 [ER [ 1/0 [T YT
v v 5 2 1457 To5ks | 133 | 7.4 215 7186 2 2 0 5 028 | 003 os6 V3 280 [ERD 132 /o 135 | 1478
v 2 v 2 1457 toss | 13s | 14 28 7186 25 2 0 20| 1354 | 127 o7 [y 205 13116 T2 3 [
v 2 2 24 1467 tosts | 138 | e 218 7136 2 2 0 195 [ o0 | 103 [ et 20 [ER) T2 3 s | aa
v 2 3 2 1457 tosks | 1399 | 1749 2188 7138 % 2 0 150 | 845 | om 059 T 150 [ED 3 2 118 | 128
v 2 ) 2 1487 toses | 13ee | 1ree nes 8 2 3 0 00| s8¢ | oss osi0 e e [ERD 2 2 30| e
v z 5 2 1467 Tooks | 1w |1 78 786 F] ) 0 3 [ 0 | o o ) 50 [ERT) 2 z on | s
v 2 5 2 1467 tosks | 138 | 14 218 2180 25 25 0 5 028 | 00 o312 o) 110 [ER) 2 2 s | 920
2 3 T 2 1467 Tosks | 139 | 1. 2186 7186 2 i3 10 20| 1354 | 127 os13 Y7 50 316 [E3 3 0% | 418
2 3 2 2 1457 tosks | 1309 | 1749 25 7186 2 2 0 195 [ 100 | 103 os1e N7 % [ERD T2 3 on | 748
2 3 3 2 1467 tosks | 138 | 174 286 7186 25 2 0 150 | 845 | o7 osis Ve 150 [E T2 3 118 | 1288
I 105 . 100 | 864 | o osis Ve 20 [ED T2 z [T
I 105 5 | 310
167 106 5 028
67 05 200 | T35
167 106 95| 1100
57 o 50| 8k
57 o6k, 700 | se¢ | ass
167 1064, 3 [ 30 | o
57 oo, 5 028 | 003
457 1064, 240 | 1300 | 127
s 10643 .95 .45 25 8 195 | 1100 | 103
5 10845 .95 5 3 o 150 | a4s | 07  NODULE GHARACTERSTICS
3 5 4 2 1457 tosks | 1399 | 1749 285 7186 25 2 0 100 | s6¢ | ass Voo (V]525
3 5 5 24 1487 tosts | 13 | 14 788 7188 7 2 0 % | 310 | oz Voo Cost (/)| -0.25
3 s L] 24 1487 1084.9 13.99 17.49 2186 21.86 25 25 10 5 003 Vimp (V)| 44.64
3 5 v 24 1467 toss | 13ee | 14 280 B 25 2 10 20| ses | 127 Prax cost. {7/)|-0.3
3 O 2 24 1467 tosts | 1399 | 4 2186 7180 7 2 0 795 [ o0 | 105
3 s 3 7 1467 Tosks | 1308 | 1740 218 786 75 % o 750 [ & | o7 STE
3 8 4 24 1487 1084.9 13.09 17.49 2186 21.86 25 25 10 100 584 053 T_Amb Min (C)f-40
3 [} B 2 1084. 3. 218 21.8¢ 25 25 10 55 340 0.2¢ T_Amb Max (¢)|27
0 2 1064, 2 7 2 2 5 028
7 1064, 240 | 1354 | 12
7 106 195 [ 1100 | 10
7 05 750 | 84 | o7
7 105 100 | s6¢ | o
7 106 3 | 310 | az
7 05 5 078 | 003
1064, 240 | 127
1054, 195 [ 1 103
1064, 150 079
Tosi. Too | 56c | 053
1064, 5 5
100+, 5 oz | oo
1064, 240 [ 135 | 127
1064, 195 | 1100
1064, . 2 X X 50| B4s | o
1064, 100 | 56t
1064, % [ 310
1064, 5 028
oo, EZC IR
1064, 95| 1100
1064, 50 | 846
1064, 100 | 56e
106 % | 310
05 5 028
105 240 | 1354
106 185 | 00
105 150 | 845
o8+, o0 | ase
n 5 20 1467 10669 | 1399 | 1749 iy 7. F] 2 0 3 [ 310 | o
] O 24 1467 toss | 1399 | 7.9 73 7.8 2 2 0 B ozs | 003
s T3 v 2 1457 1054, 13 7.4 nas 7136 25 25 0 240 [ 135 | 127
s 12 2 24 1467 1064, 73 7.8 2185 71,86 2 2 0 195 [ 100 | 108
s iz £ El] 1467 Tost, 7 X 218 786 75 % o 750 [ & | om
G 1064, 3 o 00|
G o6, 3 o )
G 1064, 3 o 5
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5 1084 o o 195
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o 1064, o o )
G oo, 3 o 5 oza
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5 1064, 95| 11.00
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1989 83 100 | st
1650 71980 % [ 310
1711 242 5 028
773 1786 290 | T35
Tase 1331, 195 [ 100 | ass
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SOLAR PV/BESS SITE

DRAWING INDEX

TITLE NUMBER SHEET |REVISION SCOPE OF WORK
GENERAL INFORMATION AND ELECTRICAL SPECIFICATIONS. TPBD—EL-0000 1 A THE PROJECT SCOPE IS TO INSTALL A GRID-TIED SOLAR
GENERAL INFORMATION AND ELECTRICAL SPECIFICATIONS TPBD—EL-0000 2 A PHOTOVOLTAIC IN TOK, AK.
THE_SYSTEM CONSISTS OF GROUND MOUNTED SOLAR ARRAYS AND
- - 2 STRING INVERTERS MOUNTED INSIDE A CONTAINER. THE BATTERY
SITE LAYOUT — OVERALL TPBD-EL-2500 ! ¢ MODULES AND INVERTER WILL BE HOUSED INSIDE A CONTAINER AND
SITE_LAYOUT — PV TPBD—EL—2500 2 B HAVE SELF-SERVING AUXILIARY LOADS. BOTH SYSTEMS WILL
OPERATE IN PARALLEL WITH THE LOCAL UTILITY AND HAVE RELATED
ELECTRICAL SAFETY AND METERING SYSTEMS
SITE LAYOUT — POWER CONVERSION HUT TPBD—EL-2500 4 A
SITE LAYOUT — COMMUNICATIONS PANEL TPBD-EL-2500 5 A SYSTEM SUMMARY
PV SYSTEM SIZE: 1.356MWdc, 999kWac
ONE_LINE DIAGRAM TPBD—EL—0010 2 B -
INTERCONNECTION VOLTAGE: 12.47kV, 3 PHASE, 4 WIRE
THREE LINE DIAGRAM TPBD—EL—0100 [ A
GENERAL NOTES
PV ELECTRICAL SITE PLAN TPBD—EL-3000 1 A
PV ARRAY DC WIRING DIAGRAM TPBD—EL—3000 2 A S TR o TeaACTo LD BY A QUALIFIED AND
PV ARRAY DC WIRING DIAGRAM TPBD—EL—3000 3 A
CONTRACTOR WILL FOLLOW IBC 2021 AND NFPA 70 NEC 2023 AS
PV ARRAY DC WIRING DIAGRAM TPBD-EL-3000 hd A WELL AS ALL APPLICABLE LOCAL, STATE, MUNICIPAL AND CITY
PV ARRAY DC WIRING DIAGRAM TPBD—EL—3000 5 A CODES, ORDINANCES AND REGULATIONS.
EQUIPMENT/CABLE_SCHEDULE TPBD—EL-3000 6 A ALL MODULES AND INVERTERS SHALL BE UL LISTED 1703 & CEC
CONDUIT SCHEDULE TPBD—EL—3000 7 A APPROVED. ALL ELECTRICAL COMPONENTS AND MATERIALS SHALL
BE LISTED FOR TS PURPOSE AND INSTALLED IN A WORKMAN LIKE
MANNER.
PV ARRAY GROUNDING PLAN TPBD-S5-2000 1 A
WREWAY DETALS PED_S5-2000 5 . PRIOR T0 INSTALLATION, THE CONTRACTOR SHALL UNDERSTAND ALL
EQUIPMENT SAFETY LABEL SCHEDULE TPBD—SS—2000 3 A D SPEOmCAT _— T
EQUIPMENT NAMEPLATE SCHEDULE TPBD—SS—2000 5 A
TRANSFORMER DETAILS TPBD—-SS-2000 6 A PROJECT ENTITIES
OWNER: TANANA CHIEFS CONFERENCE
PV STRING CALCULATIONS TPBD—EL-0700 1 A
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ELECTRICAL SPECIFICATIONS

GENERAL

1. IT IS THE RESPONSIBIITY OF THE CONTRACTOR TO INSTALL A
COMPLETE, TESTED, COMMISSIONED, AND SATISFACTORY ELECTRIC
INSTALLATION IN' ACCORDANCE WITH THE DRAWINGS AND
SPECIFICATIONS. THE INTENT OF THE DRAWINGS IS NOT TO SHOW OR
UST EVERY ITEM TO BE PROVIDED BY THE CONTRACTOR. IF AN ITEM
IS NOT SHOWN OR LISTED THE CONTRACTOR IS RESPONSIBLE FOR
PROVIDING THE MISSING ITEMS TO ALLOW THE SYSTEM TO FUNCTION
PROPERLY.

2. ALL DIMENSIONS AND LOCATIONS OF EXISTING CONDITIONS MUST BE
VERFIED PRIOR TO COMMENCING WORK. THE CONTRACTOR SHALL
NOTIFY THE ENGINEER OF ANY DISCREPANCIES NOTED

3. ALL CONTRACTOR INITIATED CHANGES SHALL BE SUBMITTED IN WRITING
TO THE ENGINEER OF RECORD FOR APPROVAL PRIOR TO ANY
CHANGES IN' THE FIELD.

4. EXACT LOCATION AND MOUNTING OF ALL EQUIPMENT SHALL BE
VERIFIED IN THE FIELD.

5. THE CONTRACTOR SHALL READ AND UNDERSTAND ALL DRAWINGS AND
EQUIPMENT MANUALS PRIOR TO INSTALLATION OR OPERATION OF
EQUIPMENT. CONTRACTOR IS TO PROVIDE SKILLED LABOR FOR EACH
TRADE WHOSE WORK RELATES TO THE DRAWINGS AND SPECIFICATIONS.

6. ALL OUTDOOR EQUIPMENT ENCLOSURES SHALL BE RATED NEMA 3R
MINIMUM.

7. ALL THE EQUIPMENT SHOULD BE FREE FROM ANY DEBRIS, DAMAGED
COMPONENTS AND ANY CONNECTION ISSUES.

8. THE CONTRACTOR SHALL KEEP ACCURATE RECORDS OF ALL
DEVIATIONS IN WORK AS INSTALLED FROM WORK SPECIFIED ON THE
DRAWINGS, OR IN THE SPECIFICATIONS, NOTING THE ORIGIN OF THE
CHANGE.

9.  SUFFICIENT ACCESS AND WORKING SPACE SHALL BE PROVIDED NEAR
ELECTRICAL EQUIPMENT PER NEC ARTICLE 110.

10. CONTRAGTOR SHALL PREPARE AN OPERATION AND MAINTENANCE
MANUAL FOR ALL EQUIPMENT AND SYSTEMS INSTALLED.

11, CONDUIT JOINTS SHALL BE CUT SQUARE AND DE-BURRED UNTIL
SMOOTH. BENDS SHALL BE MADE SO THAT THE CONDUIT IS NOT
DAMAGED. THERE SHOULD NOT BE MORE THAN THE EQUIVALENT OF
FOUR QUARTER-BENDS (360 DEGREES) BETWEEN PULL PQINTS.

12, METAUC CONDU\T GROUNDS SHALL BE INSULATED AND SOLIDLY
D TO THE EGC SYSTEM. GROUNDS SHALL BE SIZED
AccoRmNc TO THE NEC.

13. CONDUCTORS SHALL BE COLOR-CODED, FACTORY OR FIELD APPLIED,
WITH AN INDUSTRY STANDARD COLOR FOR EACH PHASE AND THE
NEUTRAL.

BECORD DOCUMENTS

14. ON COMPLETION OF THE PROJECT, A COMPLETE SET OF MARKED v
PRINTS SHOWING ANY DEV\AT\UNS SHALL BE DELIVERED TO Tt
ENGINEER OF REC L THESE DRAWINGS ARE REV\EWED Bv THE

ENGINEER, THE CDNTRACT SHALL REMAIN INCOMPLETE.

WRING METHODS

15. EXPOSED PV WIRING SHALL BE PV WIRE TYPE, 90 DEGREE C, WET
RATED AND UV RESISTANT.

PV SOURCE AND OUTPUT CIRCUIT CONDUCTORS SHALL BE RED

POSITIVE, BLACK FOR NEGATIVE, AND GREEN FOR GROUND. F\ELD W\R\NG
THAT IS NOT COLOR CODED SHALL BE MARKED AT BOTH ENDS SHOWING
CIRCUIT POLARITY.

<

DC EQUIPMENT SHALL BE LUSTED WITH A DC VOLTAGE GREATER THAN
OR EQUAL TO THE MAXIMUM DC SYSTEM VOLTAGE.

=

INTERCONNECT WIRING AND POWER CONDUCTORS MUST BE I
ACCORDANCE WITH NEC NFPA 70. CONDUCTORS MUST CONFOR‘M T0 THE
MINIMUM BEND RADIUS SPECIFIED IN THE SPECIFIC NEC ARTICLE. WIRE
BUNDLES SHALL BE KEPT AWAY FROM SHARP EDGES TO Avom DAMAGE
TO WIRE INSULATION. ORS SHALL BE

EES C UNLESS OTHERW\SE NOTED IN_THE DRAW\NGS FDR OUTDUOR'
INSTALLATIONS, CONDUITS AND FITTINGS SHALL BE PROPERLY NEMA
RATED AS REQUIRED BY THE NEC.

19. CONNECTORS SHALL BE TORQUED PER DEVICE LISTING OR
MANUFACTURER’S RECOMMENDATION.

20. AC WIRING SHALL BE COPPER RATED AT 90 DEGREES C, RATED
6O0VAC UNLESS OTHERWISE NOTED IN THE DRAWINGS.

N

PV SOURCE CIRCUITS IN FREE AIR SHALL BE PROPERLY SUPPORTED
AND SEPARATED TO MAINTAIN AMPACITY RATINGS AND INSULATION
INTEGRITY.

25. F\ELD MADE CONNECTORS FOR PV QUICK CONNECTS SHALL BE THE SAME TYPE AND
ANUFACTURER AS THE PV MODULES AND USE THE MANUFACTURER SPECIFIED
CR\MP\NG TOOL.

GROUNDING.

26. ONLY ONE CONNECTION TO DC CIRCUITS AND ONE CONNECTION TO AC CIRCUITS
SHALL BE MADE FOR SYSTEM GROUNDING.

27. NON—CURRENT CARRYING METAL PARTS SHALL BE CHECKED FOR PROPER
EQUIPMENT GROUNDING TO ENSURE THE TERMINAL LUG IS PROPERTY BOLTED AND
METAL-METAL CONTACT IS MADE. PAINT AND/OR FINISH AT THE POINT OF CONTACT
IS TO BE REMOVED.

28. MODULES SHALL BE BONDED WITH EQUIPMENT GROUNDING CONDUCTORS BONDED TO
A LOCATION APPROVED BY THE MANUFACTURER WITH A MEANS OF BONDING LISTED
FOR THIS PURPOSE.

29. GROUNDING SYSTEM COMPONENTS SHALL BE LISTED FOR THER PURPOSE, INCLUDING
BUT NOT LIMITED TO GROUND RODS, GROUNDING LUGS, GROUNDING CLAMPS, ETC.

30. GROUNDING CONDUCTORS SHALL MEET THE FOLLOW SPECIFICATIONS:
30.1. SOLID CONDUCTORS: A 3

STRANDED CONDUCTORS: ASTM B 8.
TINNED CONDUCTORS: ASTM B 33,

. GROUNDING BUS WHERE SPECIFIED SHALL BE RECTANGULAR BARS OF ANNEALED
COPPER, CROSS SECTION SIZED FOR APPLICATION PER NEC, UNLESS OTHERWISE
INDICATED; WITH INSULATORS.

32. GROUNDING CONDUCTORS SHALL BE ROUTED ALONG THE SHORTEST AND
STRAIGHTEST PATHS POSSIBLE. AVOID OBSTRUCTING ACCESS OR PLACING
CONDUCTORS WHERE THEY MAY BE SUBJECTED TO STRAIN, IMPACT, OR DAMAGE.

33.INSTALL A GROUND CONDUCTOR LOOP AND GROUND RODS, ELECTRICALLY
CONNECTED TO BUILDING STRUCTURE, GROUND RODS, AND EXTERIOR EQUIPMENT AS
SHOWN ON DRAWINGS.

RACEWAYS

34. METAL CONDUIT AND TUBING SHALL MEET THE FOLLOWING STANDARDS:
34, R\ \D TEEL CONDUIT: ANSI CBO.1.

CBO.3. (FOR INDOOR USE ONLY).
LFMC FLEX\BLE STEEL CONDUIT WITH PVC JACKET.

35. FITTINGS FOR CONDUIT SHALL BE LISTED FOR TYPE AND SIZE RACEWAY WITH WHICH
USED, AND FOR APPLICATION AND ENVIRONMENT IN WHICH INSTALLED

36. COATED FITTINGS FOR PVC—COATED CONDUIT SHALL HAVE MINIMUM THICKNESS OF
0.040 INCHES WITH OVERLAPPING SLEEVES PROTECTING THREADED JOINTS.

37. NONMETALIC WIREWAY SHALL BE PROVIDED AS FIBERGLASS POLYESTER, EXTRUDED
AND FABRICATED TO SIZE AND SHAPE INDICATED, WITH NO HOLES OR KNOCKQUTS.
COVER IS GASKETED WITH OIL-RESISTANT GASKET MATER\AL AND FASTENED WITH
CAPTIVE SCREWS TREATED FOR CORROSION RESISTANCI
FLANGED, WITH STAINLESS—STEEL SCREWS AND OIL-| RESASTANT GASKETS

38. RACEWAYS FOR OPTICAL FIBER AND COMMUNICATIONS CIRCUITS SHALL BE INSTALLED

%

JB.L /4 \NCH TR'ADE SIZE AND SMALLER: INSTALL RACEWAYS IN MAXIMUM LENGTHS
38.2. 1—\NCH TRADE SIZE AND LARGER: INSTALL RACEWAYS IN MAXIMUM LENGTHS OF

383, INSTALL WITH A MAXNUM OF TWO SO-DEGREE BENDS OR EQUIVALENT FOR EACH
LENGTH OF RACEWAY UNLESS DRAWINGS SHOW STRICTER REQUIREMENTS.
SEPARATE LENGTHS WITH PULL OR JUNCTION BOXES OR TERMINATIONS AT
DISTRIBUTION FRAMES OR CABINETS WHERE NECESSARY TO COMPLY WITH THESE
REQUIREMENTS.

DISCONNECTING MEANS

39. MEANS SHALL BE PROVIDED TO DISCONNECT THE PV SYSTEM FROM WIRING SYSTEMS
INCLUDING POWER SYSTEMS AND ENERGY STORAGE SYSTEMS.

40. PV DISCONNECTS SHALL NOT BE REQUIRED TO BE SUITABLE AS SERVICE EQUIPMENT
AND SHALL BE RATED IN ACCORDANCE WITH ARTICLE 690 PART Il DISCONNECTING
MEANS.

PANELBOARDS
41. CONTRACTOR SHALL PROVIDE THE FOLLOWING SUBMITTALS:

41.1. EACH TYPE OF PANELBOARD, OVERCURRENT PROTECTIVE DEVICE, TRANSIENT
VOLTAGE SUPPRESSION DEVICE, ACCESSORY, AND COMPONENT INDICATED.
INCLUDE DIMENSIONS AND MANUFACTURERS' TECHNICAL DATA ON FEATURES,
PERFORMANCE, ELECTRICAL CHARACTERISTICS, RATINGS, AND FINISHES.

41.2. MANUFACTURER SEISMIC QUALIFICATION CERTIFICATION: SUBMIT CERTIFICATION
THAT PANELBOARDS, OVERCURRENT PROTECTIVE DEVICES, ACCESSORIES, AND
COMPONENTS WILL WMITHSTAND SEISMIC FORCES DEFINED IN DIMSION 26 SECTION
"VIBRATION AND SEISMIC CONTROLS FOR ELECTRICAL SYSTEMS® INCLUDE THE
FOLLOWING:

41.21. BASIS OF CERTFICATION: INDICATE WHETHER WITHSTAND CERTIFICATION IS
BASED ON ACTUAL TEST OF ASSEMBLED COMPONENTS OR ON CALCULATION,

41.2.2. DIMENSIONED OUTLINE DRAWINGS OF EQUIPMENT UNIT: IDENTIFY CENTER OF
GRAVITY AND LOCATE AND DESCRIBE MOUNTING AND ANCHORAGE
PROVISIONS.

41.2.3. DETAILED DESCRIPTION OF EQUIPMENT ANCHORAGE DEVICES ON WHICH THE
CERTIFICATION IS BASED AND THEIR INSTALLATION REQUIREMENTS.

41, 3 FIELD QUALITY-CONTROL TEST REPORTS INCLUDING THE FOLLOWING:
TEST PROCEDURES USED.
41.3.2. TEST RESULTS THAT COMPLY WITH REQUIREMENTS.
2133 RESULTS OF FAILED TESTS AND CORRECTIVE ACTION TAKEN TO ACHIEVE
TEST RESULTS THAT COMPLY WITH REQUIREMENTS.

41.4. PANELBOARD SCHEDULES: FOR INSTALLATION IN PANELBOARDS. SUBMIT FINAL
VERSIONS AFTER LOAD BALANCING.

41.5. OPERATION AND MAINTENANCE DATA: FOR PANELBOARDS AND COMPONENTS TO
INCLUDE IN EMERGENCY, OPERATION, AND MAINTENANCE MANUALS. IN ADDITION
TO ITEMS SPECIFIED IN DIVISION 01 SECTION "OPERATION AND MAINTENANCE
DATA,” INCLUDE THE FOLLOWING:
#1.5.1.  MANUFACTURER’S WRITTEN INSTRUCTIONS FOR TESTING AND ADJUSTING
OVERCURRENT PROTECTIVE DEVICES.
41.5.2. TIME-CURRENT CURVES, INCLUDING SELECTABLE RANGES FOR EACH TYPE OF
OVERCURRENT PROTECTIVE DEVICE

42. CONTRACTOR SHALL MEET THE FOLLOWING QUALITY ASSURANCE STANDARDS:

42.1. SOURCE LIMITATIONS: OBTAIN PANELBOARDS, QVERCURRENT PROTECTIVE
DEVICES, COMPONENTS, AND ACCESSORIES THROUGH ONE SOURCE FROM A
SINGLE MANUFACTURER.

42.2. PRODUCT OPTIONS:  DRAWINGS INDICATE SIZE, PROFILES, AND DIMENSIONAL
REQUIREMENTS OF PANELBOARDS AND ARE BASED ON THE SPECIFIC SYSTEM
INDICATED. REFER TO DIVISION 01 SECTION "PRODUCT REQUIREMENTS.”

42.3. ELECTRICAL COMPONENTS, DEVICES, AND ACCESSORIES: LISTED AND LABELED
AS DEFINED IN NFPA 70, ARTICLE 100, BY A TESTING AGENCY ACCEPTABLE TO
AUTHORITIES HAVING JURISDICTION, AND MARKED FOR INTENDED USE.

42.4. COMPLY WITH NEMA PB 1

42.5. COMPLY WITH NFPA 70.

43. CONTRACTOR SHALL COORDINATE LAYOUT AND INSTALLATION OF PANELBOARDS AND
COMPONENTS WITH OTHER CONSTRUCTION THAT PENETRATES WALLS OR IS
SUPPORTED BY THEM, INCLUDING ELECTRICAL AND OTHER TYPES OF EQUIPMENT,
RACEWAYS, PIPING, AND ENCUMBRANCES TO WORKSPACE CLEARANCE REQUIREMENTS.

44. CGNTRACTOR SHALL PROVIDE PANELBOARD PRODUCTS THAT MEET THE FOLLOWING

441 MANUFACTURER SHALL BE AS SHOWN ON DRAWNGS OR EQUAI
44.2. FABRICATE AND TEST PANELBOARDS ACCORDING TO IEEE 344 TO WITHSTAND
SEISMIC FORCES DEFINED IN DIVISION 26 SECTION "VIBRATION AND SEISMIC
ONTROLS FOR ELECTRICAL SYSTEMS.”
44.3, ENCLOSURES SURFACE MOUNTED CABINETS. NEMA PB
44.31. RATED FOR ENVIRONMENTAL CONDITIONS AT \NSTALLED LOCATKJN
44.3.2. OUTDUUR LOCATIONS: NEMA 250, TYPE 4X STAINLESS.
44.3.3. OTHER WET OR DAMP INDOGR LOCATIONS: NEMA 250, TYPE 4X.
44.3.4. FRONT: SECURED TO BOX WITH CONCEALED TRIM CLAMPS. FOR
SURFACE—MOUNTED FRONTS, MATCH BOX DIMENSIONS; FOR FLUSH-MOUNTED
FRONTS, OVERLAP BOX.
44.3.5. FINISH:MANUFACTURER'S STANDARD ENAMEL F\N\SH OVER
CORROSION—RESISTANT TREATMENT OR PRIMER C!
44.3.6. DIRECTORY CARD. WITH TRANSPARENT PROTECTWE covER MOUNTED IN
METAL FRAME, INSIDE PANELBOARD DO

44.4. PHASE AND GROUND BUSES:
44.4. MATERIAL:  HARD—DRAWN COPPER, 98 PERCENT CONDUCTIVITY.
44.4.2. EQUIPMENT GROUND BUS: ADEQUATE FOR FEEDER AND BRANCH-CIRCUIT
EQUIPMENT GROUND CONDUCTORS; BONDED TO BOX
445 CONDUCTOR CONNECTORS: SUITABLE FOR USE WITH CONDUCTOR MATERIAL.
451, LUGS: MECHANICAL TYPE.

44.6. SERVICE EQUIPMENT LABEL: UL LABELED FOR USE AS SERVICE EQUIPMENT FOR
PANELBOARDS WITH MAIN SERMCE DISCONNECT SWITCHES.

44.7. UL LABEL INDICATING SERIES—CONNECTED RATING WITH INTEGRAL OR REMOTE
UPSTREAM OVERCURRENT PROTECTIVE DEVICES. INCLUDE SIZE AND TYPE OF
UPSTREAM DEVICE ALLOWABLE, BRANCH DEVICES ALLOWABLE, AND UL
SERIES—CONNECTED SHORT—CIRCUIT RATING.

45. CONTRACTOR SHALL PROVIDE OVERCURRENT PROTECTIVE DEVICES THAT MEET THE
FOLLOWING CRITERIA:

45.1. MOLDED-CASE CIRCUIT BREAKER. PROVIDE BREAKERS FROM_PANELBOARD
MANUFACTURER. UL 489, WTH SERIES—CONNECTED RATING TO MEET AVAILABLE
FAULT CURRENTS

45.2. THERMAL-MAGNETIC CIRCUIT BREAKERS: _INVERSE TIME-CURRENT ELEMENT FOR
OW—LEVEL QVERLOADS, AND INSTANTANEOUS MAGNETIC TRIP ELEMENT FOR
SHORT CIRCUITS. ADJUSTABLE MAGNETIC TRIP SETTING FOR CIRCUIT-BREAKER
FRAME SIZES 250 A AND LARGER

45.3. ADJUSTABLE INSTANTANEOUS—TRIP CIRCUIT BREAKERS: MAGNETIC TRIP ELEMENT
WITH FRONT-MOUNTED, FIELD-ADJSTABLE TRIP SETTING.

45.4. ELECTRONIC TRIP-UNIT CIRCUIT BREAKERS SHALL HAVE RMS SENSING;
FIELD- REPLACEABLE RATING PLUG; AND WITH THE FOLLOWNG FIELD-ADJUSTABLE
SETTINGS:

45.4.1. INSTANTANEOUS TRIP.

45.42. LONG- AND SHORT-TIME PICKUP LEVELS

45.4.3. LONG— AND SHORT-TIME TIME ADJUSTMENTS.

45.4.4. GROUND—FAULT PICKUP LEVEL, TIME DELAY, AND 12/T RESPONSE.

45.5. GFCI CIRCUIT BREAKERS: SINGLE— AND TWO—POLE CONFIGURATIONS WITH 5-MA
WHERE INSTALLED PROTECTION OF GENERAL USE RECEPTACLES, WHERE
REQUIRED, 30-MA TRIP SENSITMTY FOR CIRCUITS INSTALLED TO SUPPLY
SPECIFIC EQUIPMENT.

REQUIRED SAFETY SIGNS AND LABELS

1. THE MARKING SHALL ADEQUATELY WARN OF THE HAZARD USING EFFECTIVE WORDS AND/OR
COLORS AND/OR SYMBOLS PER NEC 110.21.

2. THE LABEL SHALL BE PERMANENTLY AFF\XED TO THE EQUIPMENT OR WIRING METHOD AND
SHALL NOT BE HAND WRITTEN PER NEC 110

3. THE LABEL SHALL BE OF SUFFICIENT DURABILITY ABLE TO WITHSTAND THE ENVIRONMENT
INSTALLED IN PER NEC 110.21.

4. LABELS AND MARKINGS SHALL BE APPLIED TO THE APPROPRIATE COMPONENTS IN
ACCORDANCE WITH THE NEC.

5. PV MODULES AND INVERTERS ARE TO BE SUPPLIED FROM THE MANUFACTURER WITH
PRE-APPLIED MARKINGS TO MEET THE REQUIREMENTS OF NEC 690.51 & 690.41(B)(1)

6. UNLESS OTHERWSE SPECIFIED ON THE LAEEUNG SHEET, OSHA 1910.145 AND ANSI 2535
RECOMMENDED SPECIFICATIONS ARE AS FOLI
1. ROUNDED OR BLUNT CORNERS FREE OF SHARF‘ EDGES.

6.2. VISIBLE AT A MINIMUM DISTANCE OF 5FT, OR GREATER.

6.3. "DANGER" HEADER; RED BACKGROUND WITH WHITE LETTERING.

6.4. "WARNING" HEADER; ORANGE BACKGROUND WITH BLACK LETTERING.

6.5. "CAUTION" HEADER; YELLOW BACKGROUND WITH BLACK LETTERING.

6.6. "NOTICE' LABEL HEADER TO BE IN BLUE WITH WHITE LETTERING.

6.7. OTHER TEXT TO BE BLACK ON A WHITE BACKGROUND.

ALL RELEVANT COMPONENTS OF THE PHOTOVOLTAIC SYSTEM SHALL BE CLEARLY MARKED
AND LABELED IN ACCORDANCE WITH NEC ARTICLE 690,
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STANDARD BLOCKS -

ELECTRICAL

STANDARD ABBREVIATIONS

— ELECTRICAL

A AMPERE 1A ELECTRONICS INDUSTRY ASSOCIATION N NEWTON A TELECOMMUNICATIONS INDUSTRY
ACB AR CIRCUIT BREAKER EJ EXPANSION JOINT N NORTH ASSOCIATION
Q PROTECTION, INSTRUMENTATION, OR AUTOMATION DEVICE AB AR BREAK EL ELECTRICAL NC NORMALLY CLOSED TRP TRIP
POWER/POTENTIAL TRANSFORMER ABV ABOVE ELEV  ELEVATION Ncc NORMALLY CLOSED CONTACT TURB  TURBINE
AC ALTERNATING CURRENT ENCL  ENCLOSURE N/C NO CONNECTION ™ TRANSMIT
ADY ADJUSTABLE £Q EQUAL NIC NOT IN CONTRACT ™ TYPICAL
N COIL OR ELEMENT ADJT  ADJACENT EQUIP  EQUIPMENT NO NORMALLY OPEN ue UNDERGROUND
ALT ALTERNATE EST ESTIMATE NoC NORMALLY OPEN CONTACT UNO  UNLESS NOTED OTHERWISE
AL ALUMINUM EXIST  EXISTING NS SYNCHRONIZING NEUTRAL v voLT
INPUT APPRX  APPROXIMATE F FARAD NTS NOT T0 SCALE VA VOLTAMPERE
DC BREAKER B F FUSE o OUTSIDE DIAMETER VA PHASE A VOLTAGE
BF BREAKER FAIL FREQ  FREQUENCY T OUTPUT VAR REACTIVE POWER
BFI BREAKER FAIL INITIATE FT FE 3 REAL POWER OR PRIMARY VB PHASE B VOLTAGE
AN/ RESISTOR BKR BREAKER FT FEED THROUGH PR PUSH BUTTON VAC ALTERNATING CURRENT VOLTAGE
BLDG  BUILDING FUT FUTURE PF POWER FACTOR Ve PHASE C VOLTAGE
BLK BLOCK G CONDUCTANCE OR GROUND PLC PROGRAMMABLE LOGIC CONTROLLER ves VACUUM CIRCUIT BREAKER
BOT BOTTOM GA GAUGE PM PAD-MOUNT TRANSFORMER voe DIRECT CURRENT VOLTAGE
% g POTENTIAL TRANSFORMER [ NORMALLY OPEN CONTACT BTV BRITISH THERMAL UNIT GALV  GALVANIZED PSSS  PROVIDER SWITCHYARD VERT  VERTICAL
BTWN  BETWEEN B GROUND BUS PT POINT VIF VERIFY IN FIELD
BU BACKUP ecB GAS CIRCUIT BREAKER PT POTENTIAL TRANSFORMER W NEUTRAL VOLTAGE
M~ NORMALLY CLOSED CONTACT c coLoums GEN  CENERATOR PVC  POLYVINYL CHLORIDE W VOLTAGE REGULATOR
3 E POTENTIAL TRANSFORMER cap CAPACITOR OR CAPACITANCE el GALVANIZED IRON PWT  PAVEMENT VREG  VOLTAGE REGULATOR
@ AMBER LIGHT cap CORRUGATED ALUMINUM PIPE GND GROUND PWR POWER vs SYNCHRONIZING VOLTAGE
cB CENTER BREAK GOAB  GANG OPERATED AIR-BREAK SWITCH [ REACTIVE POWER vr VOLTAGE TRANSFORMER
= CURRENT TRANSFORMER CBL  CABLE GRC  GALVANIZED RIGID CONDUIT R RESISTANCE OR RESISTOR w WEST
® RED LIGHT CEM CEMENT GRD GRADE, GRADING RCLS RECLOSE w WATT
CcF CUBIC FOOT GRSC  GALVANIZED RIGID STEEL CONDUIT RAD RADIUS w/ WITH
? FUSED DISCONNECT @ GREEN LIGHT CHK CHECK H HENERY RAD RADIAN w/o WITHOUT
cl CAST IRON HDPE  HIGH-DENSITY POLYETHYLENE RD ROAD X REACTANCE
cIP CAST IRON PIPE HLO HOT LINE ORDER RE REMOTE END XFMR  TRANSFORMER
BLUE LIGHT CIPC CAST—IN—PLACE CONCRETE HORIZ  HORIZONTAL REF REFERENCE XMSSN  TRANSMISSION
\ﬁ 3—PHASE GROUNDED WYE CONNECTION CIR CIRCLE HP HORSEPOWER REQD REQUIRED Y ADMITTANCE
= e CKT CIRCUIT HZ HERTZ RET REMOTE END TRIP S YELLOW
{Dj INCANDESCENT LIGHT CLK CLOCK 1A PHASE A CURRENT RET  RETURN z IMPEDANCE
g 1-PHASE GROUNDED WYE CONNECTION CLS CLOSE B PHASE B CURRENT REV REMSION 2 TIME-DELAY
= CMIL  CIRCULAR MIL Ic PHASE C CURRENT RLY RELAY 2 DISTANCE
SHORTING BLOCK cMP CORRUGATED METAL PIPE i) INSIDE DIAMETER RR RAILROAD 25 SYNCHRONISM CHECK
A 3—PHASE DELTA CONNECTION cos COSINE IN INPUT ROW  RIGHT OF WAY 27 UNDERVOLTAGE
CONC  CONCRETE IN INCH RTS READY TO SEND 30 ANNUNGIATOR
° CONNECTION POINT CONST ~ CONSTRUCTION IN NEUTRAL CURRENT RTY REMOTE TERMINAL UNIT 32 DIRECTIONAL POWER
» POLARITY MARK CONT  CONTINUOUS INCL  INCLUDE(D), INCLUDING RX RECEIVE 37 UNDERCURRENT OR UNDERPOWER
CONTR  CONTRACTOR IND INDUSTRY s APPARENT POWER 38 BEARING
cs INT INTERSECTION s SOUTH 40 FIELD
= GROUND ° TERMINATION CONNECTION POINT CSP CORRUGATED STEEL PIPE IV INVERT s SOURCE 43 MANUAL TRANSFER OR SELECTOR DEVICE
cT CURRENT TRANSFORMER P POLARIZING CURRENT S—L SOURCE-LOAD 46 REVERSE—PHASE
d&/ CRL  CBICIRDISWITCHER OR CONTROL SWITCH i COMPLEX NUMBER SA SURCE ARRESTOR 47 PHASE-SEQUENCE VOLTAGE
o  FUSED DISCONNECT [] POLARITY MARK (CURRENT TRANSFORMERS) cTS CLEAR TO SEND v JOULE s¢ SWITCH CABINET 49 MACHNE OR TRANSFORVER THERNAL RELAY
cu COPPER B JUNCTION BOX sEC SECTION 50 INSTANTANEOUS OVERCURRENT
oc DIRECT CURRENT KA KILOAMPRERE SEC SECONDARY 51 AC TIME OVERCURRENT
U& GROUND e} DATA CARRIER DETECT KV KILOVOLT sve SERVICE 52 AC CIRCUIT BREAKER
o  FUSED DISCONNECT WITH SLUG DCE DATA COMMUNICATIONS EQUIPMENT KW KILOWATT sve STATIC VAR COMPENSATOR 520 NORMALLY OPEN BREAKER CONTACT
Py DDE DOUBLE DEAD END L INDUCTANCE SHT SHEET 52 NORMALLY CLOSED BREAKER CONTACT
DE DEAD END L LINE SIM SIMILAR 59 QVERVOLTAGE
°o o CIRCUIT BREAKER DEM DEMOLISH, DEMOLITION L LoAD SN SINE 60 VOLTAGE BALANCE
DEMOB  DEMOBILIZE 8 LOAD BREAK SPEC  SPECIFICATION 63 PRESSURE SWITCH
DET DETAIL LGPP LANDFILL GAS POWER PLANT SPECS ~ SPECIFICATIONS 64 APPARATUS GROUND
= FUSE DFR DISTURBANGE FAULT RECORDER LT LIGHT SPSS  SPARTAN SUBSTATION 67 AC DIRECTIONAL OVERCURRENT
ol DIGITAL INPUT M METER(S) ss SYNCHRONIZING SWITCH 68 BLOCKING
DIA DIAMETER MAT MATERIAL STA STATION 69 PERMISSIVE
\ HOOK STICK OPERATED SWITCH DIAG DIAGONAL MAX MAXIMUM ST STANDARD 7 LEVEL SWITCH
DM DIMENSION NFG MANUFACTURER sW SWITCH 74 ALARM
° DIST  DISTRIBUTION M MILE SWGR  SWITCHGEAR 76 DC OVERCURRENT
DNP DISTRIBUTED NETWORK PROTOCOL MIN MINIMUM SYM SYMMETRICAL 78 OUT-OF—STEP
oo MANUALLY OPERATED SWITCH DO DIGITAL QUTPUT Misc MISCELLANEOUS SYNCH ~ SYNCHRONIZE 79 RECLOSING RELAY
DSSS D STREET SUBSTATION MM MILLIMETER(S) T TIME OR TRANSFORMER B1 FREQUENCY
o DTE DATA TERMINAL EQUIPMENT MO MOTOR OPERATED (OR) TAN TANGENT 85 CARRIER OR PILOT WIRE
—o THERMOSTAT Dwe DRAWING MOB MOBILIZE M TRIP COIL MONITOR B6 Lock out
EA EACH MTR METER TEL TELEPHONE 87 DIFFERENTIAL
MW MEGAWATT TERM TERMINAL 94 TRIPFING
N NEUTRAL TEMP  TEMPORARY
CABLE # /0
EQUIPMENT W CABLE TAG WIRING DIAGRAMS & 3-LINES
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SHEET NOTES

1.

IT IS THE RESPONSIBILITY OF THE CONTRACTOR TO
DETERMINE LOCATIONS OF EXISTING PROPERTY LINES
AND CORNERS PRIOR TO CONSTRUCTION.

IT IS THE RESPONSIBILTY OF THE CONTRACTOR TO

OVERALL SITE LAYOUT

SCALE: 1"=932'

PV SITE LAYOUT

SCALE: 1"=100"

BESS DRAWINGS NOT INCLUDED

. BESS CONTAINER & ISOLATION TRANSFORMER

=
SRRRE
o H
A
B

HI>
o

N
T

2.
HAVE ALL UNDERGROUND UTIUTIES MARKED PRIOR TO
CONSTRUCTION.
3. ALL DIMENSIONS ARE FOR REFERENCE ONLY. PLEASE
REFER TO MANUFACTURERS DRAWINGS TO CONFIRM IN THIS DRAWING SET
ALL DIMENSIONS.
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PV STEP—UP TRANSFORMER
S,

R 7 @

188.6°
T

Q

ROW 2 ;
POWER CONVERSION HUT 318.0

S==S22

|._ 14.6' SETBACK FROM “
WEST FENCE, TYP.  pow 3

CEEEE e e

17.7° ROW OFFSET, R
5 TYP.
d X

o

PROPOSED SITE ENTRANCE GATE LOCATION (25")

BESS CONTAINER & ISOLATION TRANSFORMER

FENCE LINE

@ PV _SITE LAYOUT

SCALE: 1" = 64'-0"
System Summary
Physical Arrangement
Methodology Fixed Tilt, Ground Mount
Tilt 35°
Azimuth 180°
Racking System / Model Nuance Osprey PowerRACK
Electrical Arrangement
Watts per Module 595W
Modules per String 24
LECEND Quantity of Strings 95
Quantity of Modules 2280
Total DC System Size 1,356,600W
e FENCE LINE
Inverter Arrangement
Manufacturer SMA
Model Sunny Highpower PEAK3 125-US
@ PV ARRAY Inverter Size 125kW
Quantity of Inverters 8
PV Modules
SOLAR Manufacturer SEG SOLAR
ﬂ INVERTER Model SEG-595-BTA-BG
NOT FOR Peak Power 595W
Quantity of Modules 2280

CONSTRUCTION




—— BILL OF MATERIAL

EST.
ary. DESCRIPTION MFGR./CATALOG NO.

F]
fi]
ki
z
&
<
z
K]

EA 8 SUNNY HIGHPOWER PEAK3—125KW SMA/SHP 125-Us-21
EA 1| COMMUNICATION PANEL SEE REF. 1
POWER DISTRIBUTION PANELBOARD W/ MAIN
EA ! | EREAKER, B0OA, 60OVAC, TOKAIC SQUARED/HCP18655M
EA 1 STATION SERVICE SUBSTATION, 15kVA,
4BOVAC-120/240V
EA 8 200A /3P CIRCUIT BREAKER
EA 1 |50A/2P CROUIT BREAKER
EA 2 BOOA/3P MAIN CIRCUIT BREAKER

BOOA AC LOAD BREAK DISCONNECT W/

PROVISIONS FOR PADLOCK

EA ELECTRIC BASEBOARD HEATER, 1000W, 120VAC
3 | W/ BUILT-IN THERMOSTAT

EA f ADJUSTABLE THERMOSTAT

€A WALL MOUNT SHUTTER FAN, >2500CFM, 120VAC
3 | W/ DAMPER MOTOR CONTROLLED BY THERMOSTAT|

EA 4 GFCI RECEPTACLE

ELECTRO INDUSTRIES
€A 2 | SHARK 250 SELF-ENCLOSED METER ASSEMBLY | /EnGumksSorary-g0-10-V3-07-INP100S-X

EA 1 LIGHT SWITCH

EA 6 |90 VENTILATION HOOD WITH INSECT SCREEN

o

EA 3 |10IN MOTORIZED INTAKE DAMPER

PRREIEIRBEICBEEREE®E

SIS

NOTES:
(1) MOUNT SMA SHP-125-US INVERTERS SUCH THAT THEY ARE 4" AWAY FROM THE WALL, AND 20°
0® ENTRANCE ON_ALL OTHER SIDES FROM WALLS, FLOORS, CEILINGS, AND OTHER DEVICES. MAINTAIN 4 WORKING
CLEARANCE ZONE IN FRONT OF INVERTERS, PER NEC. THE SUM OF CROSS—SECTIONAL AREAS OF
@l ALL CONTAINED CONDUCTORS OR CABLES AT ANY CORSS SECTION OF THE NONMETALLIC WIREWAY
SHALL NOT EXCEED 20 PERCENT OF THE INTERIOR CROSS—SECTIONAL ARE OR THE NONMETALLIC
WIREWAY BETWEEN INVERTERS AND PANELBOARD

©E@

(2) MOUNT POWER DISTRIBUTION PANELBOARDS SUCH THAT MANUFACTURER RECOMMENDED CLEARANCE
DISTANCES BETWEEN THE PANELBOARDS AND WALLS, FLOORS, CELINGS, AND OTHER DEVICES IS
ECH (EAST INSIDE) MAINTAINED, AS WELL AS A 4' WORKING CLEARANCE IN FRONT OF THE PANELBOARD, PER NEC

(3) MOUNT STATION SERVICE SUBSTATION SUCH THAT ALL MANUFACTURER RECOMMENDED CLEARANCE
ZONES AWAY FROM EQUIPMENT IS MAINTAINED, AS WELL AS A 4' WORKING CLEARANCE ZONE IN
FRONT OF THE DEVICE, PER NEC

TTTT——————CABLE HANGER MESSENGER SYSTEM
(&) PROVIDE INTERIOR EMERGENCY BATTERY BACKUP LIGHTING, AS WELL AS NORMALLY SWITCHED MAIN
LIGHTING, PER NFPA. PROVIDE CEILING MOUNTED LIGHTING SUCH THAT 30 FOOTCANDLES IS
MAINTAINED. MOUNT LIGHT SWITCH NEXT TO DOOR AT LEAST 40" FROM FLOOR.
- ROUTE CONDUITS SUCH THAT THE STUB-UP AREA IS DIRECTLY UNDER ALL DESTINATION DEVICES
ABLE SECURED TO PCH EVERY 12° ® N THE POWER ‘CONVERSION HUT

HOME RUN HANGING SYSTE FROM HANGER TO CONDUIT
[ (6) ANY LINE ITEM ON THE BILL OF MATERIAL THAT DOES NOT HAVE A SPECIFIED MFGR./CATALOG NO.
CONDUIT ENTRY INTO BULDING——— | ]S 12" 90" SWEEP ANGLED DOWN IN THE RIGHT-HAND COLUMN MAY BE CONTRACTOR DETERMINED, PROVIDED THAT ALL CONDITIONS
SPECIFIED IN THE GENERAL PROJECT NOTES ARE MET.
—
4 FOOT SERVICE LOOP——————1 ® 1QUID TIGHT CONDUIT GLAND

VENTILATION FOR THE ENCLOSURE SHALL BE PROVIDED BY WEATHERPROOF 120VAC EXHAUST FANS
PCH (SOUTH OUTSIDE) HOME-RUN ENTRY WITH A MINIMUM FLOW RATE OF 2500CFM EACH, CONTROLLED BY A SINGLE ADJUSTABLE

THERMOSTAT, AND BY A 10" MOTORIZED INTAKE DAMPER. EXHAUST FAN AND INTAKE DAMPER
SHALL BE PROVIDED WITH A 90' EXTERIOR HOOD WITH INSECT SCREENS TO PREVENT INTRUSIONS
OF WIND DRIVEN RAIN/SNOW.

WHERE SINGLE CONDUCTOR CABLES COMPRISING EACH PHASE, NEUTRAL, OR GROUNDED
CONDUCTOR OF AN AC CIRCUIT ARE CONNECTED IN PARALLEL AS PERMITTED IN NEC_310.10(H),
THE CONDUCTORS SHALL BE INSTALLED IN GROUPS CONSISTING OF NOT MORE THAN ONE
10 CONDUCTOR PER PHASE, NEUTRAL, OR GROUNDED CONDUCTOR IN WIREWAY OR CONDUIT. NEC
378.20

CONNECT SHARK 250 CURRENT TRANSFORMERS AND POTENTIAL TRANSFORMERS TO THE 800A
OUTPUT BREAKER AT POWER DISTRIBUTION PANELBOARDS THROUGH A 1" CONDUIT.

@

MOUNT RECEPTACLES ON INSIDE WALLS OF PCH AT LEAST 18" FROM FLOOR. MOUNT ONE
RECEPTACLE ON NORTH SIDE OF DOOR (EAST WALL), ONE RECEPTACLE NEXT TO THE
COMMUNICATION PANEL (NORTH WALL), ONE RECEPTACLE ON WEST WALL, AND ONE RECEPTACLE
INSIDE NEMA 1 COMMUNICATIONS PANEL (LINE ITEM 2, REF. NO. 1).

HEATING TO BE PROVIDED BY ELECTRIC BASEBOARD HEATERS WITH BUILT—IN THERMOSTATS.

SL%JO%TURAL HEATERS TO TURN ON BELOW 10F

BUILDING MANUFACTURER TO PROVIDE PRE-FABRICATED METAL BUILDING PER FOLLOWING

—ROOF DEAD LOAD 3OPSF MINIMUM PROVIDE HEATING AND COOLING SUCH THAT THE TEMPERATURE INSIDE THE PCH DOES NOT EXCEED
95F, AND DOES NOT DR 1,

—MAX WALL LOAD: 220LBS (INVERTER) Hé FEET OP BELOW 10°F. QUANTITIES AND DESCRIPTIONS OF LINE ITEMS 09

“MAX FLODR LOAD: 210LBS (STATION SERVICE SUBSTATION AND 16 ARE FOR ILLUSTRATIVE PURPOSES ONLY. CONTRACTOR IS ABLE TO CHOOSE NEW

INSULATION ¢ ) PRODUCTS AND PRODUCT QUANTITIES FOR THESE LINE ITEMS, PROVIDED THAT THE MINIMUM

—WALL INSULATION: R22 MINIMUM SPECIFICATIONS AS NOTED IN THE ‘DESCRIPTION' COLUMN IS MAINTAINED

~CEILING INSULATION: R3O MINIMUM HOME-RUN CABLES TO ENTER INTO PCH VIA CONDUIT SWEEP ANGLED DOWN. MIN CONDUIT RADIUS

NOT FOR TO BE 8 X THE DIAMETER OF THE LARGEST CABLE. SUPPORT CABLES EVERY 12"AS MEASURED BY
THE CABLES PATH FROM HANGER, TO CONDUIT WITH UV RESISTANT, OUTDOOR RATED CABLE TIES.

TERIOR CONDUIT SHALL BE RIGID GALVANIZED CONDUIT ONLY. EMT TYPE COUPLERS AND B D O A R e T T o SATED S

s ADD F P Bi
FITTINGS SHALL BE RAIN-TIGHT COMPRESSION TYPE. GROUNDING BUSHINGS SHALL BE INSTALLED AT =
THE SOURCE END OF THE EMT CONDUIT RUNS FROM THE AC PANEL. CONSTRUCTION PLACEMENT OF CONDUIT TO BE DETERMINED BY CONTRACTOR ON-SITE.

ALL INTERIOR CONDUITS SHALL BE GALVANIZED RIGID CONDUIT (GRC) OR ELECTRICAL METALLIC TUBING

proJecT: TOK PV/BESS DESIGN ENG. STAMP [ wo T orawnc wo-/sueet REFERENCE DRAWING DESCRIPTION TRAWNG NANE:
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INCOMING 120VAC

Y

INCOMING
NEUTAL

Y

INCOMING
GROUND

Y

TBI-1 g
TB1-2 B1-3 ©
CB-MAIN, 25A
° REC. 1
CB-2, 20A -
= :
GROUND BAR
CB-3, 10A :
7N S um—
O (e}
by =
PANEL
HEATER 10)
BILL OF MATERIAL
EST.
POWER SUPPLY ReF. No.| UNIT_ | arv. DESCRIPTION MFGR. /CATALOG NO.
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EQUIPMENT SCHEDULE

TAG QUANTITY DESCRIPTION
® | 8 | PV INVERTER; SMA SUNNY HIGHPOWER PEAK3 125-US
@ | 8 | 24 INPUT DC COMBINER; TERRASMART FSFT275-24-25-N4—CD OR EQUIVALENT

CABLE SCHEDULE CABLE SCHEDULE CABLE SCHEDULE

TAG | FUNCTION DESCRIPTION RACEWAY TAG | FUNCTION DESCRIPTION RACEWAY TAG | FUNCTION DESCRIPTION RACEWAY
pc1-001 | ROW 1 STRING To DS1 | (22) #10 CU UL4703 2kV PV WIRE, (1) #10 CU EGC FREE AR DC1-101 DS1 T0 INVI (2) 4/0 AL 2kV PV WRE, (1) #4 CU EGC FREE AR AC1-101 INVI TO CBI (3) 2/0 CU XHHW, #4 CU GEC c-om
DC1-002 ROW 2 STRING TO DS! (24) #10 CU UL4703 2kV PV WIRE, (1) #10 CU EGC FREE AR DC1-102 DS2 TO INV1 (2) 4/0 AL 2kV PV WRE, (1) #4 CU EGC FREE AR AC1-102 INV2 TO CB2 (3) 2/0 CU XHHW, #4 CU GEC c-0112
DC1-003 ROW 3 STRING TO DS2 | (24) #10 CU UL4703 2kV PV WIRE, (1) #10 CU EGC FREE AR DC1-103 DS3 TO INV2 (2) 4/0 AL 2kV PV WIRE, (1) #4 CU EGC FREE AR AC1-103 INV3 TO CB3 (3) 2/0 CU XHHW, #4 CU GEC c-013
DC1-004 | Row 4 STRING TO DS2 | (24) #10 CU UL4703 2kV PV WIRE. (1) #10 CU EGC FREE AR DC1-104 DS4 TO INVZ (2) 4/0 AL 2kV PV WRE. (1) #4 CU EGC FREE AR AC1-104 INV4 TO CB4 (3) 2/0 CU XHHW, #4 CU GEC C-0114
DC1—005 | ROW 5 STRING TO DS3 [ (24) #10 CU UL4703 2kV PV WIRE, (1) #10 CU EGC FREE AR DC1-105 DS5 TO INV3 (2) 350MCM AL 2kV PV WIRE, (1) #2 CU EGC FREE AR AC1-105 INVS TO CB5 (3) 2/0 CU XHHW, #4 CU GEC c-0115
DC1—008 | ROW 6 STRING TO DS3 | (24) #10 CU UL4703 2kV PV WIRE, (1) #10 CU EGC FREE AR DC1—108 DS6 TO INV3 (2) 350MCM AL 2kV PV WRE, (1) #2 CU EGC FREE AR AC1-106 INVe TO CB6 (3) 2/0 CU XHHW, #4 CU GEC c-o116
DC1-007 ROW 7 STRING TD DS4 | (24) #10 CU UL4703 2kV PV WIRE, (1) #10 CU EGC FREE AR DC1-107 DS7 TO INV4 (2) 350MCM AL 2kV PV WIRE, (1) #2 CU EGC FREE AR AC1-107 INV7 TO CB7 (3) 2/0 CU XHHW, #4 CU GEC c-om7
DC1-008 | ROW 8 STRING TO DS¢ | (24) #10 CU UL4703 2kV PV WIRE, (1) #10 CU EGC FREE AR DC1-108 DSE TO INV4 (2) 350MCM AL 2kV PV WRE, (1) #2 CU EGC FREE AR AC1-108 INV8 TO B8 (3) 2/0 CU XHHW, #4 CU GEC c-o118
@ ® AC1-200 MB1 70 081 S/pHASE 470 U W (1) 370 o
AC1-201 MCB2 TO DS2 ia:;AiEU“TéiL?U (T)HF;V;.U[Z:)U BK{EDCCU C€-0201
Act-201 | oSt To xruRi X NESTRAL 1 370 G e c-oz10
Act-211 DS2 TO XFMR1 %:viéﬂéifu ()‘(;‘2%[& séEoCcu c-0211
COM—500 | COMM. PANEL TO POLE MULTI-MODE FIBER OPTIC PATCH CABLE ©-0500
ACI-SS STATION SERVICE (2) #8 CU XHHW 1/2" EMT
Act-1 RECEPTACLE CIRCUIT N . B S e 1/2" EMT
AC1-2 COMMUNICATIONS PANEL #QN?&T&E‘”W@ZCS“E:;HW 1/2" EMT
AC1-3 VENT FAN CRCUIT #‘ZNELdTéiEWw’QZCSUEé:HW 1/2" EMT
ACI-4 LIGHTING CIRCUIT MZNE%JT;QE‘”»\”ZHCS“E;SHW 1/27 eMT
AC1-5 UNIT HEATER CIRCUIT H10 2N W, #10 S0 XHW 1/2" EMT

NEUTRAL, #10 CU EGC

oO®

NOTE
@ LOW VOLTAGE AC CABLE SIZING BASED ON CU XHHW WIRE AMPACITY WITH A TEMPERATURE RATING OF 75T
@ DC CABLE SIZING FOR STRINGS BASED ON CU UL4703 2KV PV WIRE AMPACITY WITH A TEMPERATURE
RATING OF 90°C AND A VOLTAGE DROP OF LESS THAN 2%

(3) DC CABLE SIZING FOR HOME-RUNS BASED ON AL 2KV PV WIRE AMPACITY WITH A TEMPERATURE RATING
OF 75C IN FREE AR (TABLE 310.15(B)(17)) AND A VOLTAGE DROP OF LESS THAN 2% USE OF CABLE
LARGER THAN SPECIFIED IN THE CABLE SCHEDULE IS ALLOWED, PROVIDED THAT THE CONDUCTOR
DESCRIPTION IS MAINTAINED.

(&) SEE REF. 1 FOR CONDUIT SCHEDULE NOT FOR
CONSTRUCTION

ENG. STAMP SRRV R
proJecT: TOK PV/BESS DESIGN [ wo T orawnc wo-/sueet REFERENCE DRAWING DESCRIPTION TANANA CHIEFS CONFERENCE
DESIGNER/PROJECT ENGINEER: GRIFFIN LOGAN/MAX DONALDSON _ o5 # 25-0116 |+ [weo-e—s000/6 PV ARRAY GONOUIT SCHEDULE TOK PV/BESS
NO. DESIGN/CONSTRUCTION /ASBUILT REVISION DWN BY/DATE REVIEWED BY/DATE
[ =05 ror P consreucTon B EVIEE=TS WED /16132025 PV ARRAY
Oomiling Enghaers EQUIPMENT/CABLE SCHEDULE
i 5o B e
ek S epanc con o
SR T
TPBD—EL-3000 [sect 6 & 7




CONDUIT SCHEDULE

TAG | FUNCTION CONDUIT TYPE TRADE SIZE
c-ott1 INV1 TO B EMT 15"
c-ot12 INV2 TO €B2 EMT 1.5"
c-o113 INV3 TO cB3 EMT 15"
c-ot14 INV4 TO CB4 EMT 15"
c-0115 INV5 TO CBS EMT 1.5"
c-0one INV6 TO CB6 EMT 1.5"
c-o117 INV7 TO CB7 EMT 1.5"
c-0118 INV8 TO CB& EMT 1.5"
©-0200 MCB! TO DSt PVC 3% 25"
C-0201 MCB2 TO DS2 PvC 3 X 25"
c-0210 DSt TO XFMR1 2 3% 25"
c-o0211 DS2 TO XFMR1 2 3x 25"
€-0300 XFMRT TO POLE 2 3
c-0500 | NEMA4 PANEL TO POLE 2 "
C-0501 SPARE PVC 1
NOTES:
(1) TRADE SIZE OF CONDUITS SHOWN IN CONDUIT SCHEDULE ARE MINMUM SIZES BASED ON NEC NOT FOR
CONDUIT FILL % (CHAPTER 9 TABLE 1). USE OF CONDUIT THAT IS LARGER IN TRADE SIZE THAN
SR GED  CokBan SReuLES Plaviies, CONSTRUCTION
; 3 TRAWNG NANE:
proJecT: TOK PV/BESS DESIGN ENG. STAM IND. DRAWING NO. /SHEET REFERENCE DRAWNG DESCRIPTION C S co C
DESIGNER/PROJECT ENGINEER: _ GRIFFIN _LOGAN/MAX DONALDSON __ o5 # 25-0118 | TANANA TO}gEgV/BEsNgEREN E
NO. DESIGN /CONSTRUCTION /ASBUILT REVISION DWN BY/DATE REVIEWED BY/DATE v
[+ | =500 ror 7V constrRuCToN 65 TCL/0T5-70%5 WED/T0T3-2075 p— PV ARRAY
°""T"EL isoﬁnw::‘:ﬂ CONDUIT SCHEDULE el 3000, 7.
FAX: (907) 522-1182 SBRREWAUEE
WEB: WANWERSING.COU REF DVG(S):
DRAWNG MO

TPBD—EL-3000 s 7 o 7 |
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MOUND MATERIAL WITH NATIVE BACKFILL

TO ALLOW FOR SETTLEMENT

\¢

W

S
t/'/\/\ 13

St

CONTINUOUS METALLIC ———
WARNING TAPE

NATIVE BACKFILL ——— 24" MIN

GEOTEXTILE FABRIC
—

BEDDING SAND ———

AND QUANTITY

b/

o

J - L L B
i MIN
TRENCH NOTES:
1. BAGKFILL THE TRENCH AREA WITH CLEAN SPOILS FREE OF AS MUCH ICE AS POSSBLE.
2 CONSOLIDATION OF BAGK FLL WATERALS SHALL'BE COMPLETED IN 12 INCH LIFTS NAXMUM. INTENT OF THE CONSOLIDATION
1S TO ENSURE ELMNATION oF
N GRAVEL: THe TRENG CAP SHALL NOT EXCEED 4 INCHES, FOR TRENCH N TUNDRA, THE TRENGH CAP
% OF THE TRENCH DEPT (1.7: EGH), T0 ALLOW FOR SETTLNG AND IcE
TiaWs CONTRAGTOR SUALL DISPOSE oF EXCESS EXCAVATED MATERIALS. FINAL CONTGURNG. OF THE T
TUNDRA SHOULD BE. CONOUCTED BY HAND,(MATCHING SURROUNDING BRANAGE FATTERNS), TO ENSURE NO OVERSION OF
WATER OCCURS, RESULTING IN_EROSION.
TRENCHES 1' WIDE SHOULD NOT NEED ANY SEEDING. FINAL REHABILITATION DETERMINATION TO BE MADE BY AGENCY
REPRESENTATIES,
PANY REPRESENTATIVE SHALL BE NOTIFIED AND PRESENT FOR ACCEPTANGE OF TRENCH PRIOR T0 PLACEMENT OF
CABLE AN BACKEILLNG OF THENCH (24_HOUR NOTICE REQUIKED). AGENCY REPRESENTATIVE SHALL ALSO, PROVIOE
ACCEPTANCE OF CABLE PRIOR TO BACKFILLN
BEDDING SHALL BE 3/8" MINUS MATERIAL NO CRUSHED OR SHARP ROCK. BEDDING WATERIAL SHALL NOT BE MACHINE
COMPACTED WITHIN 6" OF CABLES. SLURRY OF A COMPDSTION THAT WILL NOT DAMAGE THE CABLE IS AN ACCEPTABLE
BEDDING NATERIAL.
7. MANTAIN 1* MIN. SEPARATION BETWEEN POWER CONDUCTORS AND COMMUNICATION CABLES

@ TYPICAL CONDUIT TRENCH
S

“

»

LEGEND
___ _ _ | CABLE HANGER
MESSENGER
UG POWER
—-—-— | cABLE
| uc comm
CABLE
CONDUIT
e) STUB-UP
AREA

CONDUITS FOR ALL AC CONDUCTORS.
SEE WIRING SCHEDULE FOR SIZE,
TYPE, (i

CABLE HANGERS, TYP.

1/0 AL WIRE SUPPORT
FOR CABLE HANGING
SYSTEM

#6 COPPER EGC
CONNECTING TO
MESSENGER CABLE FOR
INTEGRATED GROUNDING
YSTEM

SUPPORT HOME— RUNS
EXITING COMBINER BO;
WITH HORIZONTAL STRUT
SEE NOTE 4

DC COMBINER BOX, TYP

9' MIN
— wre (=)
SUPPORT POST H

WITH SPANS PER
MANUFACTURER'S L]
DESIGN (TYP.)

SUPPORT POST FOR DC——
COMBINER BOX (TYP.)

ROUTE STRINGS AND
HOME—RUNS TO BOTTOM
OF PANEL PROVIDE 4'
RVICE LOOP FOR
ME-RUNS

REAR RACKING POLE
TYP.

USE LIQUID TIGHT CORD
GRIPS TO ENTER INTO
COMBINER BOX. SEE

5.

HOME RUN CABLES TO
PCH

@ TYPICAL COMBINER BOX DETAIL

TP CovaNER Box pETAL Mo
ROUTED FROM HANGING SYSTEM TO COMBINER BOXES DO NOT EXCEED CONDUCTOR BENDING RADIUS
wsrm CABLE HANONG. SYSTEM ACCORDING T0 MANUFACTORERS INSTALLATION INSTRUCTIONS
ACTOR TO DETERNINE MOST SUITABLE MOUNTING SOLU' HEAD CABLE NANAGEMENT SYSTEM
SUPRORY DG CABLES EXTNG THE DG COMBNER- DO WTH A OV RESISPANT, GUTSOOR RATED CABLE T CONNECTED T0 A
HORIZONTAL' STRUT. INSTALL CLOSEST CABLE SUPPORT A DISTANCE OF NO MORE THAN 12" AWAY FROM THE COMBINER BOX,
N: NGER MESSENGER

c
BY UNDER-RACKING CABLE MANAGEMENT SYSTEM,
(OME-RUNS AND STRINGS WHEN ENTERING COMBINER BOX.
NSTALL SUPPORT POSTS FOR DG COMBINER BOX IN-LINE. WTH CABLE HANGER MESSENGER STSTEW.

a
8
&
g
bt

CABLE HANGER
MESSENGER SYSTEM
CABLE CLP

WIRE SUPPURT FOR
CABLE HANGI

MESSENGER SYSTEM. 1/0
ALU MINIMUM

1000 +VE

11000 —VE

HOME-RUN CONDUCTORS IN
SEPARATE CHANNELS, SEE

TYPICAL HOME-RUN CABLE HANGER DETAIL NOTES:
1.7 HOME-RON, CONDUGTORS OF DFFERENT CKCUITS, T0 BE ROUTED I\ SEPARATE, CHANNELS IN GABLE HANGER WESSENGER
A SINGLE HOME-RUN CIRCUIT MAY BE ROUTED IN THE SAME CHANNEL.
NSTALL CABLE HANGERS IN REGUAR MTERVALS AS DRECTED BY MANUFACTLRERS INSTALLATION NSTRUCTIONS, OF, A
DISTANCE OF NO MORE THAN 5' APART FROM EAC
3 IFONE-RUNS AND STRNGS ARE ROUTED N THE 'SAUE CABLE HANGER MESSENGER SYSTEM, SEPARATE HOME-RUNS AND
STRINGS IN SEPARATE CHANNELS.

SITE_WREWAY LAYOUT
s

NOTES:
() TRADE SIZE OF CONDUITS SHOWN IN CONDUIT SCHEDULE ARE MINIMUM SIZES BASED ON NEC
CONDUIT FILL % (CHAPTER 9 TABLE 1). USE OF CONDUIT THAT IS LARGER IN TRADE SIZE THAN
SPECIFIED IN CONDUIT SCHEDULE IS PERMITTED.
(2) IT IS THE RESPONSIBILTY OF THE CONTRACTOR TO CONFIRM PRODUCT DIMENSIONS, AND ROUTE
CONDUITS TO APPROPRIATE STUB—UP AREAS.

(3) CONDUIT AND WIREWAY ROUTING SHOWN ON DRAWING IS FOR ILLUSTRATIVE PURPOSES ONLY.
EXACT WIREWAY ROUTING TO BE DETERMINED BY CONTRACTOR ON-SITE.

UNDERSRGUND CONDUIT

FIBER DPT\C CONDUIT TO
msm oo
\ SPARE CONDUIT
/STUBEED—OUT FOR
FUTURE USE

®

\\

1

/” \\ UNDERGROUND_CONDUIT

|- /TD PAD MOUNT
TRANSFORMER

(@=IED; e

<

HANGER @ SITE WIREWAY LAYOUT
SYSTEM NTS

REF. 1 FOR CONDUIT SCHEDULE

NOT FOR
CONSTRUCTION

proJec: TOK PV/BESS DESIGN ENG. STAMP I NO. | DRAWING NO./SHEET REFERENCE DRAWNG DESCRIPTION DRAWNG NANE:
DESIGNER /PROJECT ENGINEER: GRIFFIN LOGAN/MAX DONALDSON JoB # 25-0118 |+ [so-e-s000/7 CONDUIT SCHEDULE. TANANAngI%I;S/E%%DéFERENCE
NO. DESIGN/CONSTRUCTION /ASBUILT REVISION DWN BY/DATE REVIEWED BY/DATE M m
[~ ss0e0 or Py consTRUCTON 810 CeL/T0-15-20%5 WED/To-T3-2005 p— WIREWAY DETAILS
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»
n

3/8 MIN. TEXT —| b

DISCONNECT
FOR PARALLEL
GENERATION

MANUAL

L-i 3" (RED BACKGROUND) 44

LABEL TO BE LOCATED ON THE PV SYSTEM AC
DISCONNECT. LABEL TO BE ENGRAVED PLASTIC.

(2) TOTAL

NOTICE

PHOTOVOLTAIC SYSTEM
GENERATION METER

LABEL T0 BE LOCATED ON THE PV SYSTEM
GENERATION  METER.
(1) TOTAL

NEC 2023 690.13(B), 690.54

NOTICE

PHOTOVOLTAIC SYSTEM AC
DISCONNECT AND POWER SOURCE

RATED QUTPUT CURRENT:604A
NOMINAL OPERATING VOLTAGE: 480VAC

LABEL TO BE LOCATED ON THE PV SYSTEM AC
DISCONNECT. (2) TOTAL

NEC 2023705.12(B)(3)(3)

A WARNING

THIS EQUIPMENT FED BY MULTIPLE SOURCES

TOTAL RATING OF ALL OVERCURRENT DEVICES,
EXCLUDING MAIN SUPPLY OVERCURRENT DEVICE,
SHALL NOT EXCEED AMPACITY OF BUSBAR.

PERMANENT WARNING LABEL SHALL BE APPLIED TO

NEC 2023 690.7(D)

MAXIMUM DC VOLTAGE OF PV SYSTEM

MAXIMUM VOLTAGE:1072VDC

LABEL TO BE LOCATED ON COVER OF DC DISCONNECTING MEANS. (8) TOTAL

NEC 2023 690.31(D)(2)

WARNING: PHOTOVOLTAIC POWER SOURCE

LABEL SHALL BE LOCATED ON ALL EXPOSED RACEWAYS, CABLE TRAYS, OTHER WRING METHODS, COVERS OR ENCLOSURES OF
PULL BOXES AND JUNCTION BOXES AND ON CONDUIT BODIES IN WHICH ANY OF THE AVAILABLE CONDUIT OPENINGS ARE
UNUSED. LABEL SHALL BE REFLECTIVE, AND ALL LETTERS CAPITALIZED AND SHALL BE MINIMUM HEIGHT OF 3/8" IN WHITE ON
A RED BACKGROUND. SPACING BETWEEN LABELS OR MARKINGS, OR BETWEEN A LABEL AND MARKING, SHALL NOT BE MORE

3/8 MIN.
RED BACKGROUND

DISTRIBUTION EQUIPMENT WHERE THE PV SYSTEM THAN 1
INTERCONNECTS. ~ (2) TOTAL
NOT FOR
CONSTRUCTION
proJecT: TOK PV/BESS DESIGN ENG. STAMP [ wo T orawnc wo-/sueet REFERENCE DRAWING DESCRIPTION TRAWNG NANE:
DESIGNER/PROJECT ENGINEER: _ GRIFFIN _LOGAN/MAX DONALDSON __ o5 # 25-0118 I TANANA T%}[I(IEgg/ggstFERENCE
NO. DESIGN,/CONSTRUCTION /ASBUILT REVISION DWN BY/DATE REVIEWED BY/DATE
[~ 50 ror vv construcion 65 CeL/0 T 7005 WED 1013305 EQUIPMENT SAFETY LABEL SCHEDULE
Gonsulting Engineers
e ((55177’) S2198 tpbd—33—2000_3. dw
s \anvicpainG cou R DVeET —mcud]
DRAWING NO.: |9_EU 3 o 6
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[ HINGE ASSEMBLY

N

INSIDE

T

OUTSDE

25'-0"

5/8" SCH. 40, TYP ALL

6 5/8"
GATE A

ND CORNER POSTS.

L5

SINGLE SWING GATE PLAN

FINISHED

§'-6" TYP. FOR ALL CATE 5'-6" TYP. FOR ALL
AND CORNER POSTS TANGENT POSTS

3 1/2" ScH. 40
ALL TANGENT POSTS

Al 5
20" TYP. FOR ALL GATE L 1'-6" TYP. FOR ALL TANGENT
AND CORNER POSTS POSTS
250"

VARES + 10'-0" MAX + 10'-0" MAX 10°-0" MAX J
€ € € € 3
@ CE DOU! G, 0]
6,378 ser. 40, e ¥ posrs™ P At g
& V:; & Vi;’
POSTS POSTS
10'-Q" MAX 10’-0" MAX
€ €
@ CORNER/TERMINAL FENCE POST ELEVATION
NOT FOR
CONSTRUCTION
proJecT: TOK PV/BESS DESIGN ENG. STAMP [ ~o T orawne No./sweet REFERENCE DRAWING DESCRIPTION TRAWNG NANE:
DESIGNER /PROJECT ENGINEER; GRIFFIN LOGAN/MAX DONALDSON _ o5 # 25-0116 I TANANA CHIEFS CONFERENCE
NO. DES\GN/CONSTRUCT\ON/ASBU\LT REVISION DWN BY/DATE REVIEWED BY/DATE
[ =05 ror P consreucTon B EVIEE=TS = o

Consulting Engineers

TEL: (907) 522-1953
FAX. (907) 822-1182

TOK PV/BESS
SITE FENCING

DETAILS
—— tpbd—s3-2000_4.dwg |
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TPBD-SS-2000

NAMEPLATE NAMEPLATE SIZE TEXT NAMEPLATE NAMEPLATE SIZE TEXT
'NUMBER QTY LINE 1 TEXT LINE 2 TEXT (mIGHT x WIDTH (IN)|  HEIGHT (1Y) 'NUMBRR QTY LINE 1 TEXT LINE 2 TEXT HRIGHT x WIDTH (IN)|  HEIGHT ()
N100 1 INVERTER 1 2x4 3/8 N116 1 COMMUNICATIONS PANEL 2x4 3/8
N101 1 INVERTER 2 2x4 3/8 N117 1 POWER DISTRIBUTION PANELBOARD 1 2x4 3/8
N102 1 INVERTER 3 2 x4 3/8 N118 1 POWER DISTRIBUTION PANELBOARD 2 2 x4 3/8
N103 1 INVERTER 4 2x4 3/8 N119 1 a1 1x3 1/8
N104 1 INVERTER  § 2x4 3/8 N120 1 B 2 1x3 1/8
N105 1 INVERTER 6 2x4 3/8 N121 1 cB 3 1% 3 1/8
N1D6 1 INVERTER 7 2x4 3/8 N122 1 cB 4 1x3 1/8
N107 1 INVERTER 8 2 x4 3/8 N123 1 cB 5 1x3 1/8
N108 1 DC COMBINER BOX 1 2 x4 3/8 N124 1 cB 6 1x3 1/8
N109 1 DC COMBINER BOX 2 2x4 3/8 Ni25 1 c8 7 1x3 1/8
N110 1 DC COMBINER BOX 3 2 x4 3/8 N126 1 cB B 1x3 1/8
N111 1 DC COMBINER BOX 4 2x4 3/8 N127 1 CB sS 1x3 1/8
N112 1 DC COMBINER BOX 5 2x4 3/8 N1ZB 1 MCB1 2x4 3/8
N113 1 DC COMBINER BOX 6 2x4 3/8 N129 1 MCB2 2x4 3/8
N114 1 DC COMBINER BOX 7 2 x4 3/8 N130 1 120V STATION SERVICE PANEL Z2x4 3/8
N115 1 DC COMBINER BOX 8 2x4 3/8 N131 1 DATA MANAGER 2x4 3/8
N132 1 METER PANEL 1 2x4 3/8
NiI33 1 METER PANEL 2 2x4 3/8
N134 1 MAIN AC PANEL 1 2x4 3/8
NI35 1 MAIN AC PANEL 2 2x4 3/8
NOTES:
1) ALL NAMEPLATES SHALL BE 1/16" THICK MINIMUM PLASTIC.
2) ALL NAMEPLATES SHALL HAVE EXTERIOR RATED HIGH—TACK ADHESIVE.
3) ALL NAMEPLATES SHALL BE BLACK SURFACE WTH WHITE TEXT.
4) ALL TEXT SHALL BE "ARIAL BOLD" FONT.
5) EACH LINE OF TEXT SHALL BE CENTERED ON THE NAMEPLATE.
6) ALL TEXT SHALL BE UPPER CASE. NOT FOR
7) ALL DIMENSIONS SHOWN IN INCHES. CONSTRUCT'ON
prosecT: TOK PV/BESS DESIGN ENG. STAMP I NO. | DRAWING NO./SHEET REFERENCE DRAWING DESCRIPTION DRAWNG. NANE: TANANA CHIEFS CONFERENCE
DESIGNER /PROJECT ENGINEER: GRIFFIN LOGAN/MAX DONALDSON JoB # 25-0118 | TOK PV/BESS
NO. DESIGN/CONSTRUCTION /ASBUILT REVISION DWN BY/DATE REVIEWED BY/DATE
| et o v covsrucTon B0 Y TR Vb 1o T3=355 p— EQUIPMENT NAMEPLATE SCHEDULE
T (o) szaees tpbd—ss—2000_5.dw:
WEB: WWW.EPSING.COU REF DWG(S:
DRAWNG NO-

[seci 5 o 6 |




#3 GROUND WIRE
TYP.

[ C——— i

060880

BILL OF MATERIAL

EST.

REF. NO. QTY. DESCRIPTION MFGR./CATALOG NO.
- CABLE LUG, NEMA 2-HOLE, 4/0 AWG CU BURNDY/YA282N
- CONNECTOR, COMPRESSION, 4/0 CU TO #6-#2 CU BURNDY/YGHC29C26

3/0 BARE CU
70 GROUND ROD

3/0 BARE CU
TO GROUND RING

®OEEEEOBEEEEEPEEPEEREEEEEEEE®EL

NOT FOR

PROJECT:

DESIGNER/PROJECT ENGINEER: GRIFFIN LOGAN/MAX DONALDSON __ jog # 2

TOK PV/BESS DESIGN

NO.

'A__| ISSUED FOR PV CONSTRUCTION BID!

DESIGN /CONSTRUCTION /ASBUILT REVISION

-01168

DWN BY/DATE

REVIEWED BY/DATE

'GCL/10-13-2025

WED/10-13-2025

ENG. STAMP

Consulting Engineers
TEL: (907) 522-1953
FAX- (907) 5221182

WEB: WWWEPSING.COM

CONSTRUCTION
I NO. | DRAWNG NO./SHEET REFERENCE DRAWING DESCRIPTION DRAWNG NANE: TANANA CHIEFS CONFERENCE
TOK PV/BESS
TRANSFORMER DETAILS
tpbd—ss-2000_6.dwg
REF DWG(S:

TPBD-SS-2000

seer 6 or 6




TEL: (907) 522-1953
FAX. (907) 822-1182

WEB: WWWEPSING.COM
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st B e [ oo s [V | S | et [ inatmee [ iy T 20kt Tk e 0 o] e, [ v [ vt crat et | omemon 1y | corins | e [T T vt | vt
inverter No,| Jscon oy Vaitage (VOC) |  Veitage | (e | St X 5™ | Ampacty () PV Wre, 90, 2% | Distance. [or o (%) FROM i) Current (A) |From ‘Seiected| 75T, <2% Valtoge| Orop (X) [orop (V)
{Vmp) {lsc) Vitage Drop, A\ (M Device (A) 0 Al
T T T 7 Tas7 a7 4 1399 749 2180 2180 P P 70 WS 085 | oos = T 5 240,45 24 4o o3 | 385
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1) TEMPERATURE CORRECTED OPEN CIRCUIT VOLTAGE CALCULATIONS ARE AS FOLLOWS: VOC ((Voc * # MODULES) * (1 + ((T_AMB MIN — T_AMB MAX) * (VOC COEF.))
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COVER SHEET AND INDEX

ALASKA SOLAR PV SITE
VENETIE
DRAWING INDEX SCOPE OF WORK
DRAWING THE PROJECT SCOPE IS TO INSTALL A GRID-TIED SOLAR
TITLE NUMBER SHEET |REVISION | PHOTOVOLTAIC #N6—BATRERY-ENERGY-STORAGE SYSTEM: IN
VENETEE, AK.
GENERAL INFORMATION AND ELECTRICAL SPECIFICATIONS VPBD—EL-0000 1 A THE SYSTEM CONSISTS OF GROUND MOUNTED SOLAR ARRAYS AND
GENERAL INFORMATION AND ELECTRICAL SPECIFICATIONS VPBD—EL—0000 2 A 1 STRING INVERTERS MOUNTED INSIDE A CONTAINER. -FHE-BATTERY—
—BOTH SYSTEMS WILL
BESS DRAWINGS NOT S— 5 OPERATE IN_ PARALLEL WITH THE LOCAL UTILITY AND HAVE
WoLDED IV s STE LAYOUT = PV VPED_EL_2500 2 A RELATED ELECTRICAL SAFETY AND METERING SYSTEMS.
SITE_LAYOUT — INTERCONNECTION VPBD—EL—2500 B D
SITE_LAYOUT — POWER CONVERSION HUT VPBD—EL-2500 4 [ SYSTEM SUMMARY
SITE_LAYOUT — COMMUNICATIONS PANEL VPBD—EL-2500 5 A PV SYSTEM SIZE: 209.44kWdc / 125kWac
INTERCONNECTION VOLTAGE: 12.47kV, 3 PHASE, 4 WIRE
ONE_LINE DIAGRAM VPBD—EL—0010 1 B8
THREE_LINE DIAGRAM VPBD—EL—0100 1 B GENERAL NOTES
PV ARRAY DC WRING DIAGRAM VPBD—EL—0011 1 D
PV ELECTRICAL SITE PLAN VPBD—EL—0020 1 c S T K e, (YSTALLED BY A QUALIFIED AND
CONTRACTOR WILL FOLLOW IBC 2021 AND NFPA 70 NEC 2023 AS
GROUNDING PLAN VPBD-SS-2000 ! A WELL AS ALL APPLICABLE LOCAL, STATE, MUNICIPAL AND CITY
WIREWAY DETAILS VPBD—SS—2000 2 A CODES, ORDINANCES AND REGULATIONS.
EQUIPMENT SAFETY LABEL SCHEDULE VPBD—SS-2000 3 A ALL MODULES AND INVERTERS SHALL BE UL LISTED 1703 & CEC
SITE_FENCING DETAILS, VPBD—S5—2000 1 A APPROVED. ALL ELECTRICAL COMPONENTS AND MATERIALS SHALL
F ITS P Al IN AV KMAN LI
EQUIPMENT NAMEPLATE SCHEDULE VPBD-S5-2000 5 A Vg, O TS PURFOSE AND INSTALLED [N A WORKWAN LICE
TRANSFORMER DETAILS VPBD-55-2000 6 A
PRIOR TO INSTALLATION, THE CONTRACTOR SHALL UNDERSTAND ALL
DRAWINGS AND PRODUCT MANUALS.
PV STRING CALCULATIONS VPBD—EL-0700 1 c
ALL DESIGN AND SPECIFICATIONS OF STRUCTURAL COMPONENTS ARE
OUTSIDE THE SCOPE OF THESE PLANS.
PROJECT ENTITIES
OWNER: TANANA CHIEFS CONFERENCE
ENGINEER OF RECORD: ELECTRIC POWER SYSTEMS, INC NOT FOR
ELECTRIC SERVICE PROVIDER: VILLAGE OF VENETIE ELECTRIC UTILITY
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ELECTRICAL SPECIFICATIONS

GENERAL
1. 1T IS THE RESPONSIBILITY OF THE CONTRACTOR TO INSTALL A

25. FIELD MADE CONNECTORS FOR PV QUICK CONNECTS SHALL BE THE SAME TYPE AND REQUIRED SAFETY SIGNS AND LABELS
COMPLETE, TESTED. COMMISSIONED. AND SATISFACTORY ELECTRIC MANUFACTURER AS THE PV MODULES AND USE THE MANUFACTURER SPECIFIED #1.3. FIELD QUALITY-CONTROL TEST REPORTS INCLUDING THE FOLLOWING.

INSTALLATION IN_ ACCOR CRIMPING TOOL. 41.31. TEST PROCEDURES USED. 1.
SPECIFICATIONS. THE NN OF e DRAW\NGS \s NOT TO_SHOW OR 4132 TEST RESULTS THAT COMPLY WITH REQUIREMENTS.

LIST EVERY ITEM TO BE PROVIDED BY THE CONTRACTOR. IF AN ITEM GROUNDING 41.3.3. RESULTS OF FAILED TESTS AND CORRECTIVE ACTION TAKEN TO ACHIEVE

IS NOT SHOWN OR LISTED THE CONTRACTOR IS RESPONSIB

of T LE FOR TEST RESULTS THAT COMPLY WITH REQUIREMENTS. 2
PROVIDING THE MISSING ITEMS TO ALLOW THE SYSTEM TO FUNCTION

THE MARKING SHALL ADEQUATELY WARN OF THE HAZARD USING EFFECTIVE WORDS AND/OR
COLORS AND/OR SYMBOLS PER NEC 110.21.

THE LABEL SHALL BE PERMANENTLY AFFIXED TO THE EQUIPMENT OR WIRING METHOD AND

26. ONLY ONE CONNECTION TO DC CIRCUITS AND ONE CONNECTION TO AC CIRCUITS SHALL NOT BE HAND WRITTEN PER NEC 110.2
PROPERLY. SHALL BE MADE FOR SYSTEM GROUNDING. 41.4. PANELBOARD SCHEDULES: FOR INSTALLATION IN PANELBOARDS. SUBMIT FINAL
VERSIONS AFTER LOAD BALANCING. 3. THE LABEL SHALL BE OF SUFFICIENT DURABILITY ABLE TO WITHSTAND THE ENVIRONMENT
2. ALL DIMENSIONS AND LOCATIONS OF EXISTING CONDITIONS MUST BE 27. NON—CURRENT CARRYING METAL PARTS SHALL BE CHECKED FOR PROPER INSTALLED IN PER NEG 110.21.
VERIFIED PRIOR TO COMMENCING WORK. THE CONTRACTOR SHALL EQUIPMENT GROUNDING TO ENSURE THE TERMINAL LUG IS PROPERTY BOLTED AND 41.5. OPERATION AND MAINTENANCE DATA: FOR PANELBOARDS AND COMPONENTS TO
NOTIFY THE ENGINEER OF ANY DISCREPANCIES NOTED METAL—METAL CONTACT IS MADE. PAINT AND/OR FINISH AT THE POINT OF CONTACT INCLUDE IN EMERGENGY, OPERATION, AND MAINTENANCE MANUALS. IN ADDITION 4. LABELS AND MARKINGS SHALL BE APPLIED TO THE APPROPRIATE COMPONENTS IN
IS TO BE REMOVED. TO ITEMS SPECIIED IN DIVISION 01 SECTION "OPERATION AND MAINTENANCE ACCORDANCE WITH THE NEC.
3. ALL CONTRACTOR NMATED CHANGES SHALL BE SUBMITIED IN WRITING DATA,” INCLUDE THE FOLLOWING
TO THE ENGI F RECORD FOR APPROVAL PRIOR TO ANY 28. MODULES SHALL BE BONDED WITH EQUIPMENT GROUNDING CONDUCTORS BONDED TO 41.51. MANUFACTURER'S WRITTEN INSTRUCTIONS FOR TESTING AND ADJUSTING 5. PV MODULES AND INVERTERS ARE TO BE SUPPLIED FROM THE MANUFACTURER WITH
CRANGES N TEE FELD A LOCATION APPROVED BY THE MANUFACTURER WITH A MEANS OF BONDING LISTED OVERCURRENT PROTECTIVE DEVICES, PRE—APPLIED MARKINGS TO MEET THE REQUIREMENTS OF NEC 690.51 & 630.41(B)(1).
FOR THIS PURPOSE. 5.2, —~ S, E s
4. EXACT LOCATION AND MOUNTING OF ALL EQUIPMENT SHALL BE D I T SRYE e UONG SELECTABLE RANGES FOR EACH TYPE OF 6. UNLESS OTHERWSE SPECFIED OV THE LABELING SHEET. OSHA 1510145 AND ANSI 2535
VERIFIED IN THE FIELD. 29. GROUNDING SYSTEM COMPONENTS SHALL BE USTED FOR THEIR PURPOSE, INCLUDING

RECOMMENDED SPECIFICATIONS ARE AS FOLL(

BUT NOT LIMITED TO GROUND RODS, GROUNDING LUGS, GROUNDING CLAMPS, ETC. ROUNDED OR BLUNT CORNERS FREE OF SHARP EDGES,

5. THE CONTRACTOR SHALL READ AND UNDERSTAND ALL DRAW‘NGS AND 42. CONTRACTOR SHALL MEET THE FOLLOWING QUALITY ASSURANCE STANDARDS:
EQUIPMENT MANUALS PRIOR TQ INSTALLATION OR OPERA 30.
EQUIPMENT. CONTRACTOR IS TO PROVIDE SKILLED LABOR FDR EACH

TRADE WHOSE WORK RELATES TO THE DRAWINGS AND SPECIFICATIONS.

1.

2. VISBLE AT A MINIMUM DISTANCE OF SFT. OR GREATER.
GROUNDING CONDUCTORS SHALL MEET THE FOLLOW SPECIFICATIONS: 3. "DANGER" HEADER; RED BACKGROUND WITH WHITE LETTERING.
30.1, SOLID CONDUCTORS: ASTM B 4,
30.2. STRANDED CONDUCTORS: ASTM B 8. 5.
30.3. TINNED CONDUCTORS: ASTM B 33.

421, SOURCE LIMITATIONS: OBTAIN PANELBOARDS, OVERCURRENT PROTECTIVE

6.
6.
6.

DEVICES, COMPONENTS AND ACCESSORIES THROUGH ONE SOURCE FROM A 6 "WARNING” HEADER; ORANGE BACKGROUND WITH BLACK LETTERING.
6. “CAUTION" HEADER; YELLOW BACKGROUND WITH BLACK LETTERING.
6.6, "NOTICE" LABEL HEADER TO BE IN BLUE WITH WHITE LETTERING.
6.7. OTHER TEXT TO BE BLACK ON A WHITE BACKGROUND.

SINGLE MANUFACTUR

42.2. PRODUCT OPTIONS: DRA‘MNGS INDICATE_SIZE, PROFILES, AND DIMENSIONAL
REQUIREMENTS OF PANELBOARDS AND ARE BASED ON THE SPECIIC SYSTEM
INDICATED. REFER TO DIVISION 01 SECTION *PRODUCT REQUIREMENTS."

42.3. ELECTRICAL COMPONENTS, DEVICES, AND ACCESSORIES: LISTED AND LABELED 7.
AS DEFINED IN NFPA 70, ARTICLE 1 Y A TESTING AGENCY ACCEPTABLE TO
AUTHORITES HAVING JURISDICTION, AND MARKED FOR INTENDED USE.

42.4. COMPLY WTH NEMA PB 1

42.5. COMPLY WITH NFPA 70.

6. ALL QUTDOOR EQUIPMENT ENCLOSURES SHALL BE RATED NEMA 3R
MINIMUM. GROUND\NG BUS WHERE SPECIFIED SHALL BE RECTANGULAR BARS OF ANNEALED
CROSS SECTION SIZED FOR APPLICATION PER NEC, UNLESS OTHERWISE
ALL RELEVANT COMPONENTS OF THE PHOTOVOLTAIC SYSTEM SHALL BE CLEARLY MARKED

NBCATED; W NSULATORS AND LABELED IN ACCORDANCE WITH NEC ARTICLE 68D,

7. AL THE EQUIPMENT SHOULD BE FREE FROM ANY DEBRIS, DAMAGED
COMPONENTS AND ANY CONNECTION ISSUES.
32. GROUNDING CONDUCTORS SHALL BE ROUTED ALONG THE SHORTEST AND
O R e e e b oN THE STRAIGHTEST PATHS POSSIBLE. AVOID OBSTRUCTING ACCESS OR PLACING
CONDUCTORS WHERE THEY MAY BE SUBJECTED TO STRAIN, IMPACT, OR DAMAGE.
EE’;{:‘&GS‘ OR IN THE SPECIFICATIONS, NOTING THE ORIGN OF THE 43. CONTRACTOR SHALL COORDINATE LAYOUT AND INSTALLATION OF PANELEDARDS AND

8. THE CONTRACTOR SHALL KEEP ACCURATE RECORDS OF ALL

SUFFICIENT ACCESS AND WORKING SPACE SHALL BE PROVIDED NEAR
ELECTRICAL EQUIPMENT PER NEC ARTICLE 110.

33 \NSTALL A GROUND CONDUGTOR LOOP AND GROUND RODS, ELECTRICALLY
ECTED TO BUILDING STRUCTURE, GROUND RODS, AND EXTERIOR EQUIPMENT AS
SHOWN ON DRAWINGS.

RACEWAYS

COMPONENTS WITH OTHER CONSTRUCTION THAT PENETRATES WALLS OR
SUPPORTED BY THEM, INCLUDING ELECTRICAL AND TYPES OF EQU
RACEWAYS, PIPING, AND ENCUMBRANCES TO WORKSPACE CLEARANCE REGU\REMENTS

10. CONTRACTOR SHALL PREPARE AN OPERATION AND MAINTENANCE 44, CONTRACTOR SHALL PROVIDE PANELBOARD PRODUCTS THAT NEET THE FOLLOWING
MANUAL FOR ALL EQUIPMENT AND SYSTEMS INSTALLED 34. METAL CONDUIT AND TUBING SHALL MEET THE FOLLOWING STANDARDS: 447, MANUFACTURER SHALL BE AS SHOWN ON DRAWINGS OR EQUAL.
11, CONDUIT JOINTS SHALL BE CUT SQUARE AND DE—-BURRED UNTIL 341, RIGID STEEL CONDUIT: ANSI C80.1 4472, FABRICATE AND TEST PANELBOARDS ACCORDING TO IEEE 344 T0 WITHSTAND
SMOOTH. BENDS SHALL BE MADE SO THAT THE CONDUIT IS NOT 342 EMT: ANS| CB0.3. (FOR NDOOR USE ONLY). SEISMIC FORCES DEFINED IN DIVISION 26 SECTION "VIBRATION AND SEISMIC
345, LFMC: FLEXIBLE STEEL CONDUIT WITH PVC JACKET.
DAMAGED. THERE SHOULD NOT BE MORE THAN THE EQUIVALENT OF CONTROLS FOR ELECTRICAL SYSTEMS.”
FOUR QUARTER-BENDS (360 DEGREES) BETWEEN PULL POINTS. 36. FITTINGS FOR CONDUIT SHALL BE LISTED FOR TYPE AND SIZE RACEWAY WITH WHICH s DR R SE%\F;gEMESE;JEgoEﬁ&EATN\SQAEEED LoaRTIoN.
12, METAUC CONDUIT GROUNDS SHALL BE INSULATED AND SOLIDLY USED, AND FOR APPLICATION AND ENVIRONMENT IN WHICH INSTALLED. TR o oEN T O X S
GROUNDED TO THE EGC SYSTEM. GROUNDS SHALL BE SIZED 36. COATED FITTINGS FOR PVC—COATED CONDUIT SHALL HAVE MINIMUM THICKNESS OF I AR e ‘g‘ggov’jwbogwggim'“%z 280, DIPE A%,
ACCORDING TO THE NEC. 0.040 INCHES WITH OVERLAPPING SLEEVES PROTECTING THREADED JOINTS. o URFACE-MOUNTED PRONTS, MATGH BOX DIMEMSIONS, FOR FLUSH-MOUNTED
13. CONDUCTORS SHALL BE COLOR—CODED, FAGTORY OR FIELD APPLIED, FRONTS, OVERLAP BOX

WITH AN INDUSTRY STANDARD COLOR FOR EACH PHASE AND THE
NEUTRAL.

RECORD DOCUMENTS

14,

o
N

. NONMETALIC WIREWAY SHALL BE PROVIDED AS FIBERGLASS POLYESTER, EXTRUDED
AND FABRICATED TO SIZE AND SHAPE INDICATED, WITH NO HOLES OR KNOGKOUTS.
COVER IS GASKETED WITH OIL—RESISTANT GASKET MATERIAL AND FASTENED WITH
CAPTIVE SCREWS TREATED FOR CORROSION RESISTANCE. CONNECTIONS ARE
FLANGED, WITH STAINLESS-STEEL SCREWS AND OIL-RESISTANT GASKETS.

4435, F\N\SH MANUFACTURER’'S STANDARD ENAMEL FINISH OVER
ORROSION-RESISTANT TREATMENT OR PRIMER COA'

D\RECTURY CARD: WITH TRANSPARENT PROTECTIVE CUVER. MOUNTED IN

METAL FRAME, INSIDE PANELBOARD DOOR

44.3.6,

44.4. PHASE_AND GROUND BUSES:

gg@%ﬁﬁm% TNJHgEm%ES;- S@/ELULM;\EESEUSVEETREUS TMOART:EED*UP 38. RACEWAYS FDR OPTICAL FIBER AND COMMUNICATIONS CIRCUITS SHALL BE INSTALLED TRl IARD DRAMN COPPER. 98 PERCENT CONDUCTIVITY.
AS FOLLOW: s
ENGINEER OF RECORD. UNTIL THESE DRAWINGS ARE REVIEWED BY THE 44.4.2. EQUIPMENT GROUND BUS: ADEQUATE FOR FEEDER AND BRANCH-CIRCUIT
ENGINEER, THE GONTRACT SHALL REMAM INCOMPLETE 381 g{g(\)NggE{RADE SIZE AND SMALLER. INSTALL RACEWAYS IN MAXIMUM LENGTHS EQUIPMENT GROUND GONDUCTORS; BONDED TO BOX.
38.2. 1-INCH TRADE SIZE AND LARGER: INSTALL RACEWAYS IN MAXIMUM LENGTHS OF 44.5. CONDUCTOR CONNECTORS: SUITABLE FOR USE WITH CONDUCTOR MATERIAL
WRING METHODS 5 FEET, g g
38.3. INSTALL WITH A MAXIMUM OF TWQ 90-DEGREE BENDS OR EQUIVALENT FOR EACH 51 LUGS'  MECHANICAL TYPE.

15.

EXPOSED PV WIRING SHALL BE PV WRE TYPE, 90 DEGREE C, WET
RATED AND UV RESISTANT.

LENGTH OF RACEWAY UNLESS DRAWINGS SHOW STRICTER REQUIREMENTS.
SEPARATE LENGTHS WITH PULL OR JUNCTION BOXES OR TERMINATIONS AT
DISTRIBUTION FRAMES OR CABINETS WHERE NECESSARY TO COMPLY WITH THESE

44.6. SERVICE EQUIPMENT LABEL: UL LABELED FOR USE AS SERVICE EQUIPMENT FOR
PANELBOARDS WITH MAIN SERVICE DISCONNECT SWITCHES.

e EgswsﬂoygchﬁgE FOR NEGATE. AN, GREEN FOR CROUND. ‘HELD WRING REQUIREMENTS. 44.7. UL LABEL INDICATING SERIES—CONNECTED RATING WITH INTEGRAL OR REMOTE
AT IS 'NOT COLOR CODED SHALL BE MARKED AT BOTH ENDS SHOWING UPSTREAM OVERCURRENT PROTECTIVE DEVICES. INCLUDE SIZE AND TYPE OF
CHT PSThay, OISCONNECTING MEANS UPSTREAM DEVICE ALLOWABLE, BRANCH DEVICES ALLOWABLE, AND UL
CISCONNECTRNG MEANS. SERIES—CONNECTED SHORT-GIRCUIT RATING.
17. DC EQUIPMENT SHALL BE LISTED WITH A OC VOLTAGE GREATER THAN
39. MEANS SHALL BE PROVIDED TO DISCONNECT THE PV SYSTEM FROM WIRING SYSTEMS
OR EQUAL TO THE MAXIMUM DC SYSTEM VOLTAGE. S g T A N o Yoy 45. CONTRACTOR SHALL PROVDE OVERCURRENT PROTECTIVE DEVICES THAT MEET THE
18. INTERCONNECT WIRING AND POWER CONDUCTORS MUST BE IN
40. PV DISCONNECTS SHALL NOT BE REQUIRED TO BE SUITABLE AS SERVICE EQUIPMENT .
ACCORDANCE WITH NEC NFPA 70. CONDUCTORS MUST CONFORM TO THE N e B AT TN e CORDANCE WITH ARTCLE . Bo0 PART 11 DISCONNE NG 45.1. MOLDED—CASE CIRCUIT BREAKER: _PROVIDE BREAKERS FROM_PANELBOARD
MINIMUM BEND RADIUS SPECIFIED IN THE SPECIFIC NEC ARTICLE. WIRE i MANUFACTURER. UL 489, WITH SERIES-CONNECTED RATING TO MEET AVAILABLE
BUNDLES SHALL BE KEPT AWAY FROM SHARP EDGES TO AVOID DAMAGE - FAULT CURRENTS
TO WRE INSULATION. CONDUCTORS SHALL BE COPPER RATED AT 80
PANELBOARDS
DEGREES C UNLESS OTHERWISE NOTED IN THE DRAWINGS. FOR OUTDOOR 45.2. THERMAL-MAGNETIC CIRCUIT BREAKERS: INVERSE TIME—CURRENT ELEMENT FOR
INSTALLATIONS, CONDUITS AND FITTINGS SHALL BE PROPERLY NEMA LOW—LEVEL OVERLOADS, AND INSTANTANEOUS MAGNETIC TRIP ELEMENT FOR
RATED AS REQUIRED BY THE NEC. 4. CONTRACTOR SHALL PROVIDE THE FOLLOWING SUBMITTALS: SHORT CIRCUITS. ADJUSTABLE MAGNETIC TRIP SETTING FOR CIRCUIT-BREAKER
16, CONNECTORS SHALL BE TORQUED PER DEVICE LISTNG OR 41 EACH. TYPE OF PANELBOARD, OVERCURRENT PROTECTVE DEVICE, TRANSIENT FRAME SIZES 250 A AND LARGER
- NANUF ACTURER'S RECOMNENDATION I e o COMPONENT INDICATED 45.3. ADJUSTABLE INSTANTANEOUS-TRIP CIRCUIT BREAKERS: MAGNETIC TRIP ELEMENT
) INCLUDE DIMENSIONS AND M S, TEC NICAL DATA ON FEATURES, WITH FRONT-MOUNTED, FIELD-ADJUSTABLE TRIP SETTING
20. AC WRING SHALL BE COPPER RATED AT 90 DEGREES C, RATED PERFORMANCE, ELECTRICAL” CHARACTERISTICS, RATINGS, AND. FINISHES -
G00VAC UNLESS OTHERWISE NOTED IN THE DRAWINGS. 41.2. MANUPACTURER SEISMIC QUALIFICATION CERTFICATION: _SUBMIT CERTINCATION o B P AL E PTG L AN T e B NG FRLD D MSTABLE
21. PV_SOURCE CIRCUITS IN FREE AR SHALL BE PROPERLY SUPPORTED L LB R R RN T e QIECTIVE OEWCES, ACCES: ETTINGS:
B T L B Y PR COMPONENTS WL WTHSTAND. SEISWIC. FORCES' DEFINED IN DIVISION  25' SECTION 4541 INSTANTANEQUS TRIP
NTRGRIY “VIBRATION AND SEISMIC CONTROLS FOR ELECTRICAL SYSTEMS® INCLUDE THE 4842, LONG- AND SHORT-TIME PICKUP LEVELS.
’ #1.21. BAYS OF CERTFICATION: INDICATE WHETHER WITHSTAND CERTIFGATION 13 o O UM TUE ADJUSTHENTS,
R LN o A CATON S 45.4.4. GROUND—FAULT PICKUP LEVEL, TIME DELAY, AND 12/T RESPONSE.
41.2.2. DIMENSIONED OUTLINE DRAWINGS OF EQUIFMENT UNIT: \DENT\FY CENTER OF 45,5, GFCI CIRCUIT BREAKERS: SINGLE— AND TWO-POLE CONFIGURATIONS WITH S—MA
R MeoNaD LOGATE AND DESCRIBE MOUNTING AND ANCHORA WHERE INSTALLED PROTECTION OF GENERAL USE RECEPTACLES. WHERE
41.2.3. DETAILED DESCRIPTION OF EQUIPMENT ANCHORAGE DEVICES ON WHICH THE D PmE P SENSITVITY FOR GRCUITS INSTALLED 10 SUPPLY NOT FOR
CERTIFICATION 1S BASED AND THEIR INSTALLATION REQUIREMENTS. CONSTRUCTION
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STANDARD BLOCKS -

ELECTRICAL

STANDARD ABBREVIATIONS

— ELECTRICAL

q =

Uy U
MM M

CABLE #
EQUIPMENT

POWER/POTENTIAL TRANSFORMER

DC BREAKER

POTENTIAL TRANSFORMER

POTENTIAL TRANSFORMER
CURRENT TRANSFORMER

FUSED DISCONNECT

3—PHASE GROUNDED WYE CONNECTION
1—PHASE GROUNDED WYE CONNECTION
3—PHASE DELTA CONNECTION

POLARITY MARK
GROUND

FUSED DISCONNECT

FUSED DISCONNECT WITH SLUG

CIRCUIT BREAKER

FUSE
HOOK STICK OPERATED SWITCH

MANUALLY OPERATED SWITCH

THERMOSTAT

O PROTECTION, INSTRUMENTATION, OR AUTOMATION DEVICE

O

P@EEe®X =

COIL OR ELEMENT

INPUT

RESISTOR

NORMALLY OPEN CONTACT

NORMALLY CLOSED CONTACT
AMBER LIGHT

RED LIGHT

GREEN LIGHT

BLUE LIGHT

INCANDESCENT LIGHT

SHORTING BLOCK

CONNECTION POINT

TERMINATION CONNECTION POINT

POLARITY MARK (CURRENT TRANSFORMERS)

GROUND

CABLE TAG — WIRING DIAGRAMS & 3-LINES

A AMPERE EIA
ACB AR CIRCUIT BREAKER EJ
AB AR BREAK EL
ABV ABOVE ELEV
AC ALTERNATING CURRENT ENCL
ADJ ADJUSTABLE EQ
ADJT  ADJACENT EQUIP
ALT ALTERNATE EST
AL ALUMINUM EXIST
APPRX  APPROXIMATE F
B BUS F
BF BREAKER FAIL FREQ
BFI BREAKER FALL INITIATE FT
BKR BREAKER FT
BLDG  BUILDING FUT
BLK BLOCK G
BOT BOTTOM GA
BTU BRITISH THERMAL UNIT GALV
BTWN  BETWEEN e:]
BU BACKUP fee:]
c COLOUMB GEN
cAP CAPACITOR OR CAPACITANCE el
cAP CORRUGATED ALUMINUM PIPE GND
cB CENTER BREAK GOAB
cBL CABLE GRC
CEM CEMENT GRD
cF CUBIC FOOT GRSC
CHK H
el CAST IRON HDPE
cP CAST IRON PIPE HLO
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System Summary

Physical Arrangement

Methodology Fixed Tilt, Ground Mount
Tilt 35°
Azimuth 180°
Racking System / Model Nuance Osprey PowerRACK

Electrical Arrangement

Watts per Module 595W
22 Module Strings 16
Quantity of Modules 352
Total DC System Size 209,440W

Inverter Arrangement

Manufacturer SMA
380" Model Sunny Highpower PEAK3 125-US
Inverter Size 125kW
* Quantity of Inverters 1
777777777777777777777777777777777777777 I Strings per Inverter 16
DC COMBINER BOX (TYP.) 0 ‘
T—F T—F I—F 1I—F T T—F T B N N S S | S S ——
-1 T I = I -1 I | I S A * PV Modules
\ = = — i i = i e e e e e \ Manufacturer SEG Solar
| - 10" | Model SEG-595-BTA-BG
‘ ‘ Peak Power 595W
PROPOSED SITE ENTRACE GATE (12') \ 50' ROW SPACING | ot Quantity of Modules 352
EF POWER CONVERSION HUT |
w| e PP )
\ A LEGEND
L 10
DC COMBINER

[ F BOXES (2)

STEP—UP TRANSFORMER
PLACED >10° AWAY FROM

o FENCELINE AND PV RACKING
—o——o— FENCE LINE
********* LIMIT OF
EXISTING UTILITY POLE DISTURBANCE

SOLAR
INVERTER (1)

/\ PV _ARRAY SITE OVERVIEW
1 0 25 50 75

t |
U SCALE: 17 = 25'-0"
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HOME RUN HANGING SYSTEM—

CONDUIT ENTRY INTO BUILDNG——————
4 FOOT SERVICE LOOP—————

®f

T TTT————CABLE HANGER MESSENGER SYSTEM

ABLE SECURED TQ PCH EVERY 12"

FROM HANGER TO CONDUIT

T 12" 90° SWEEP ANGLED DOWN

(E)\_Lmum TIGHT CONDUIT GLAND

PCH (WEST OQUTSIDE)

PCH (NORTH INSIDE)

10"

HOME—RUN

RY

@]

PCH (WEST INSIDE)

BUILDING MANUFACTURER TO PROVIDE PRE—FABRICATED METAL BUILDING PER FOLLOWING SPECIFICATIONS:
TRUC :

RI :
~ROOF PITCH: 3:12

~RODF DEAD LOAD 30PSF MINIMUM

—~MAX WALL LOAD: 220LBS (INVERTER)

—MAX FLOOR LOAD: 210LBS (STATION SERVICE SUBSTATION)
INSULATION:

~WALL INSULATION: R22 MINIMUM

—CEILING INSULATION: R30 MINIMUM

ALL INTERIOR CONDUITS SHALL BE GALVANIZED RIGID CONDUIT (GRC) OR ELECTRICAL METALLIC TUBING (EMT).
EXTERIOR CONDUIT SHALL BE RIGID GALVANIZED CONDUIT ONLY. EMT TYPE COUPLERS AND FITTINGS SHALL BE
RAIN-TIGHT COMPRESSION TYPE. GROUNDING BUSHINGS SHALL BE INSTALLED AT THE SOURCE END OF THE EMT
CONDUIT RUNS FROM THE AC PANEL.

PCH (EAST INSIDE

-
®

PCH (SOUTH INSIDE)

PCH (SOUTH OUTSIDE)

®

BILL OF MATERIAL

rervo wwr | arv bescrPToN Fo./CATALOS o
EA 1| SUNNY HIGHPOWER PEAK3-125KW SMA/SHP 125-US-21
EA 1 COMMUNICATION PANEL SEE REF. 1
EA 1 POWER DISTRIBUTION PANELBOARD SQUARED /HCJ23734M
EA 1 STATION SERVICE SUBSTATION, 10kVA HAMMOND/M1PCO! OLESF
EA 1 200A CIRCUIT BREAKER
EA 1 30A/2P CIRCUIT BREAKER
EA 1 2Q0A MAIN CIRCUIT BREAKER
200A LOAD BREAK DISCONNECT
. ELECTRIC BASEBUARD HEATER, 1000W, 120VAC

1| W/ BUILD-IN THERMOSTAT
ADWSTABLE THERMOSTAT

WALL MOUNT SHUTTER FAN, >2500CFM, 120VAC
1 |W/ DAMPER MOTOR CONTROLLED BY THERMOSTAT

2 | GFO RECEPTACLE

ELECTRO INDUSTRES

1 SHARK 250 SELF-ENCLOSED METER ASSEMBLY |/ENCSHK250-277-60-10-V3-D2—INP100S-X

90° VENTILATION HOOD WITH INSECT SCREEN

1 10" MOTORIZED INTAKE DAMPER

1 LIGHT SWTICH

60OV 20A METER SOCKET
W/SELF-SHUNTING BYPASS

400A CT ENCLOSURE

MILBANK /UC7237-XL

@RERIBRIEIERIEEEEEEREE®

NOTES:

() MOUNT SWA SHP-125-US INVERTERS SUCH THAT THEY ARE 4" AWAY FROM THE WAL,
AND 20" ON ALL OTHER SIDES FROM WALLS, FLOORS, CEILINGS, AND OTHER DEVICES.
MAINTAIN 4’ WORKING CLEARANCE ZONE IN FRONT OF INVERTERS, PER NEC. PROVIDE A 4° X 4"
WIREWAY (MINIMUM) BETWEEN INVERTERS AND PANELBOARD

(2) MOUNT POWER DISTRIBUTION PANELBOARD SUCH THAT MANUFACTURER RECOMMENDED CLEARANCE
DISTANCES BETWEEN THE PANELBOARD AND WALLS, FLOORS, CEILINGS, AND OTHER DEVICES
IS MAINTAINED, AS WELL AS A 4' WORKING CLEARANCE IN FRONT OF THE PANELBOARD, PER NEC

@ MOUNT STATION SERVICE SUBSTATION SUCH THAT ALL MANUFACTURER RECOMMENDED CLEARANCE
ZONES AWAY FROM EQUIPMENT IS MAINTAINED, AS WELL AS A 4° WORKING CLEARANCE ZONE IN
FRONT OF THE DEVICE, PER NEC

(&) ROUTE CONDUITS SUCH THAT THE STUB-UP AREA IS DIRECTLY UNDER ALL DESTINATION DEVICES
IN THE POWER CONVERSION HUT

(5) PROVIDE CEILING MOUNTED LIGHTING SUCH THAT 30 FOOTCANDLES IS MAINTANED. MOUNT LIGHT
SWITCH NEXT TO DOOR AT LEAST 40" FROM FLOOR.

(6) ANY LINE ITEM ON THE BILL OF MATERIAL THAT DOES NOT HAVE A SPECFIED MFGR./CATALOG NO.
IN THE RIGHT—HAND COLUMN CAN BE CONTRACTOR DETERMINED, PROVIDED THAT ALL CONDITIONS
SPECIFIED IN THE GENERAL PROJECT NOTES ARE MET.

(7) VENTILATION FOR THE ENCLOSURE SHALL BE PROVIDED BY A WEATHERPROOF 120VAC EXHAUST
FAN WITH A MINIMUM FLOW RATE OF 2500CRFM, CONTROLLED BY AN ADJUSTABLE THERMOSTAT
FOR FAN OPERATION OF INTERIOR AIR TEMPERATURES OF 35'C AND ABOVE, AND BY A 10"
MOTORIZED INTAKE DAMPER. EXHAUST SHALL BE PROVIDED WITH A 90" EXTERIOR HOOD WITH A
900" EXTERIOR HOOD WITH INSECT SCREENS TO PREVENT INTRUSIONS OF WIND DRIVEN RAIN/SNOW.

MOUNT RECEPTACLES ON INSIDE WALLS OF PCH AT LEAST 18" FROM FLOOR. MOUNT ONE
RECEPTACLE ON EAST SIDE OF DOOR (NORTH WALL), AND ONE RECEPTACLE NEXT TO POWER
DISTRIBUTION PANELBOARD (SOUTH WALL).

CONNECT SHARK 250 CURRENT TRANSFORMERS AND POTENTIAL TRANSFORMERS TO THE 400A
OUTPUT BREAKER AT POWER DISTRIBUTION PANELBOARD THROUGH A 1" CONDUIT.

) HEATING TO BE PROVIDED BY ELECTRIC BASEBOARD HEATER WITH BUILT-IN THERMOSTAT. HEATER
OT TURN ON BELOW 10F.

HOME—-RUN CABLES TO ENTER INTO PCH VIA CONDUIT SWEEP ANGLED DOWN. MIN CONDUIT RADIUS
70 BE 8 X THE DIAMETER OF THE LARGEST CABLE. SUPPORT CABLES EVERY 12"AS MEASURED BY
THE CABLES PATH FROM HANGER, TO CONDUIT WITH UV RESISTANT, DUTDOOR RATED CABLE TEES.
ADD IN A 4FT SERVICE LOOP BEFORE ENTERING INTO THE CONDUIT. EXACT HEIGHT AND
PLACEMENT OF CONDUIT TO BE DETERMINED BY CONTRACTOR ON-SITE.
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' INCOMING INCOMING
INCOMING 120VAC NEUTAL GROUND
TB1-1
B1-2 B1-3
CB-MAIN, 25A >
? B-2, 10A
N
GROUND BAR
PANEL
HEATER
©
BILL OF MATERIAL
EST.
POWER SUPPLY ReF. No.| unIT_ | arv. . oescremon MFGR. /CATALOG NO.
L M =) | 2 | W o enosuee
O 120vhc WPUT O ‘ €A 1 [INNER PANEL FOR 24X24X10 ENCLOSURE
5 - € | 3 |1on soov uLsas 1-poLe mrcaen
24VDC OUTPUT
St | EA 1 PHOENIX CONTACT 120VAC/24VDG PS, 20 AMP| PHOENIX CONTACT/ 2866776
UPS EA 1 PHOENIX CONTACT 20 AMP UPS PHOENIX CONTACT/ 2320238
O 24wCc O “uj LDJ‘ EA 1 PHOENIX CONTACT 12 Ah BATTERY PHOENIX CONTACT/ 1274119
+ \:4:1 - ‘ EA 1 &owx_?NELDEE?Tgs W/BUILT IN REGULATION STEGO/06021.0-00
Q ourur @ €A 1 | oATA manaGER SMA/EDMM-20
BATTERY EA 1 UL467 GROUND BAR, 6 POLE MINIMUM
@ EA 3 6MM DINRAIL MOUNTED TERMINAL BLOCK
[©) EA 10 | 6MM DINRAIL NOUNTED TERMINAL BLOCK END STOP
to- 1) | e 1 | UNMANAGED ETHERNET SWITCH, 2 FIBER PORTS | MOXA/EDS-G308-2SPF
BATERY ) o e o s
CB-3, 10A
N —— PANEL BOM
O @ (e} -
e =
ETHERNET NOTES:
SWITCH ANY LINE ITEM ON THE BILL OF MATERIAL THAT DOES NOT HAVE A SPECIFIED MFGR./CATALOG NO.
(D N'THE RIGHT-HAND COLUMN CAN' BE CONTRACTOR DETERMINED, FROVIDED THAT THE
o o CONTRACTOR DETERMINED PRODUCT MATCHES THE PRODUCT DESCRIPTION IN THE CENTER COLUMN,
ﬂ m AND THAT ALL CONDITIONS SPECIFIED IN THE GENERAL PROJECT NOTES ARE MET.
CB?4' 10A PROVIDE 1 SPARE CIRCUIT BREAKER FOR EACH SIZE (REF. NO. 3, AND RE. NO. 4) AND STORE IN
N — BOTTOM OF ENCLOSURE
? °
DATA
MANAGER
@ ONE-LINE DIAGRAM PANEL ELEVATION - INSIDE NOT FOR
1: 4 _ 1 " _ 411 4 Q 4 8
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TO POWERHOUSE

ETHERNET
SWITCH /FIBER
OPTIC [
CONVERTER

CATSE

CT'S T0 BE PROVIDED BY
OTHERS, INSTALLED UNDER
THIS CONTRACT

QUTDQOR_DISCONNECT

MAIN AC LOAD BREAK DISCONNECT
30

TO EXISTING
DISTRIBUTION

FUSED
MOUNTED

12470Y/7200V PRIMARY
480Y/277V_SECONDARY

CuTOUTS
ON_EXi
POLE

PV STEP—UP TRANSFORMERS ﬁ

STING

SOLAR PV FARM

UNDERGROUND

;F e |

FEEDER (BY OTHERS)

METER
ENCLOSURE

SHARK 250
METER ASSEMBLY

£

METER

TO BE FURNISHED

AND INSTALLED BY OTHERS

POWER CONVERSION HUT

AUX LOAD PANEL
MINI POWER ZONE
120V PANEL. SEE

EF. 1 FOR
CONNECTION DETAILS

wcs (| 200a/3p

cass (| 30a/2p

cat (" 200a/3p

CATSE

[ ]

PV—AC-1, NEMA 1 INTDOOR PANEL 480Y/277V,
3¢, 4W, 200A MAIN BREAKER, 10kAIC

DATA Us—
480VAC, 39, 3W
- - B —
DC COMBINER DC COMBINER
BOX 1 BOX 2
PV ARRAY 1 PV ARRAY 2
(176) MODULES (176) MODULES
(1) DC COMBINER (1) DC COMBINER
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FROM INVERTER #1 AC
OUTPUT
SEE REF. 1

NOTES

POWER DISTRIBUTION PANELBOARD

TO DISTRIBUTION
(BY OTHERS)

CABLE SCHEDULE

A® Ba co N oND
cB1
‘ 200A ‘
‘ |
| €
CHASSIS GROUND ‘ LOAD BREAK DISCONNECT SWITCH _ CTENCLOSURE ;;EDPYSLWTT;EN;}/WMER SETEDG%E WTH FUSED
200A ‘ i\ /i\
| . h—o o e 0 ‘
‘ . i e s FJEAN "
" 1= £ L] |
s ‘ 0o BB H |
} I I ’—é L‘ Py I
| \ L[] @ ™1 \
U
! T L _
0 GROUND ROD
‘ AT PANEL ‘
‘ MINI POWER-ZONE STATION SERVICE XFMR 120/24DV 10kVA
‘ & T

(%) LFT X0 BUSHING BOND JUMPER AND ISOLATE ALL XO CONNECTIONS FROM ANY GROUNDING AT

THE UTILITY SERVICE POLE.

INSTALL N—G BOND JUMPER ONLY IN THE POWER DISTRIBUTION
PANELBOARD TO GROUND SECONDARY OF TRANSFORMER AT PCH

~ & v
RECEPTACLE
CIRCUIT 1

= p—
VENT FAN T LIGHTING
CIRCUIT

} SPACE

NOT FOR

CONSTRUCTION

TAG NO. CONDUCTOR RACEWAY
AC-100 | (3) 2/0 CU XHHW, (1) #4 CU GEC c-om
AC-200 | (3) 2/0 CU XHHW, (1) #4 CU XHHW NEUTRAL, (1) #4 CU GEC c-otiz
AC-300 | (3) 2/0 CU XHHW, (1) #4 CU XHHW NEUTRAL, (1) #4 CU GEC o1
AC-400 | (3) #2 CU 15KV MV-105, (1) #6 GEC c-2
Ac-ss | (2) #10 cu xHHW 1/2" EMT

Ac1-1 #12 CU XHHW, #12 CU XHHW NEUTRAL, #12 CU EGC 1/2" EMT
ACI=2 | 412 QU XHHW, #12 CU XHHW NEUTRAL, #12 CU EGC 1/2" EMT
ACI=3 [ 412 CU XHHW, #12 CU XHHW NEUTRAL, #12 CU EGC 1/2° ENT
ACI-4 | #12 CU XHHW, #12 CU XHHW NEUTRAL, #12 CU EGC 1/2" EMT
ACI=5 | 12 CU XHHW, #12 CU XHHW NEUTRAL, #12 CU EGC 1/2" EMT
NOTE:

—LOW VOLTAGE AC CONDUCTOR SIZING BASED ON A COPPER CONDUCTOR WITH A TEMPERATURE RATING OF 75°C.
~MEDIUM VOLTAGE AC CABLES BASED ON A TEMPERATURE RATING OF 105C.
~USE OF CABLE LARGER THAN SPECIFIED IN THE CABLE SCHEDULE IS ALLOWED, PROVIDED THAT THE TEMPERATURE RATING

OF THE c
~IF LARGER~ THAN—SPE{

CONDUCTOR IS MAINTAINED,

MAXIMUM 40% FILL RATIO

-SEE R

EF. 2 FOR CONDUIT SCHEDULE

AINED,
CIFIED CABLE IS USED, CONFIRM THAT THE CONDUIT SIZE IN THE ASSOCIATED RACEWAY MAINTAINS A
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INV 1.2.08
TO
SOLAR ARRAY CABLE SCHEDULE
GROUNDING SYSTEM
TAG NO. CONDUCTOR RACEWAY
DC—100 | (16) #10 CU 2kV PV WIRE, (1) #10 CU EGC FREE AIR
DC—101| (16) #10 CU 2kV PV WIRE, (1) #10 CU EGC FREE AR
DC-200| (2) 1/0 AL PV WRE, (1) #10 CU EGC FREE AR
% INV X.X.XX EQUIPMENT SCHEDULE DC—201]| (2) 1/0 AL PV WIRE, (1) #10 CU EGC FREE AR
a0 TAG | QUANTITY DESCRIPTION —
LiJ| DESTINATION INVERTER NO. .
— T @ 1 PV INVERTER; SMA SUNNY HIGHPOWER PEAK3 125-US 1) DC STRING CONDUCTOR SIZING BASED ON CU UL4703 2KV PV WIRE WITH A
DESTINATION COMBINER NO. SOURCE CIRCUIT NUMBER TEMPERATURE RATING OF 90°C
@ 2 16 INPUT DC COMBINER; TERRASMART FSFT275—-16—25—-N4—CD OR EQUIVALENT 2) DC CABLE SIZING FOR HOME—RUNS BASED ON AL 2KV PV WIRE AMPACITY WITH A
TEMPERATURE RATING OF 75°C IN FREE AIR (TABLE 310.15(B)(17)) AND A VOLTAGE
DROP OF LESS THAN 2% USE OF CABLE LARGER THAN SPECIFIED IN THE CABLE
SCHEDULE IS ALLOWED, PROVIDED THAT THE CONDUCTOR DESCRIPTION IS
MAINTAINED.
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YSTEM
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COMBINER BOX #2
VIA CABLE HANGER

SYSTEM
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@ PV_ELECTRICAL SITE PLAN

UNDER-RACKING CABLE CLIPS, OR CABLE HANGERS

#10 STRINGS SUPPORTED BY CLIPS, SEE NOTE 1
WHIP CONNECTOR ON

BACK OF MODULE

INV 1.2.8 J

PV WIRE \

%C)Z u’
JUNCTION BOX ON

BACK OF MODULE

MIN. RADIUS 8X
CABLE DIAMETER
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EACH STRING (+VE
CONDUCTOR AND —VE
CONDUCTOR) TO BE
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CONDUCTORS OF QTHER
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PV_WIRE_BENDING IREMENTS N

1. OBSERVE MIN. BENDING RADIUS RE{I}UWREMENTS WHEN BUILDING AND @ TYPICAL STRING SUPPORT CLIP DETAIL

SECURING SOURCE CIRCUIT CONDUCTORS TO MODULES AND
RACKING.

TYPICAL 24 MODULE SERIES WIRING NOTES:
1. SUPPORT #10 STRINGS WITH CABLE CLIPS, OR OTHER TCC APPROVED
UNDER-RACKING CABLE MANAGEMENT SYSTEM AT MOST EVERY 4' (48"). INSTALL PER

@ PV _WIRE BENDING REQUIREMENTS MANUFACTURERS RECOMMENDATIONS. EXACT PLACEMENT AND CONNECTION METHOD TO
NTS

2. SEE MODULE SPEC SHEET OR CABLE SPECS FOR CABLE DIAMETER.

BE DETERMINED BY CONTRACTOR ON—SITE

@ TYPICAL 22 MODULE SERIES WIRING
NTS
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LEGEND

BOND PANEL FRAMES TOGETHER WITH GROUNDING CLIPS

GROUNDING

RODS

GROUNDING
GRID

INTEGRATED GROUNDING FROM CABLE:
HANGER MESSENGER SYSTEM

MAINTAIN A MINIMUM OF 25’ SEPARATION
BETWEEN XFMR PRIMARY GROUND ROD
AND XFMR SECONDARY/PCH GROUND ROD

BOND RACKING TOGETHER WITH
GROUNDING LUG (TYP.), SEE DETAI 5

GROUNDING PLAN NOTES:

2. MIN. BARE COPPER GROUND WIRE SIZE SHALL BE #6.

o

BARE STRANDED #6 CU
BONDED TO METAL STRUCTURE
TYP. 2 PLACES

(1) GROU G

3/0 BARE STRANDED SOFT
DRAWN COPPER BURIED 30"
MIN BGS

5/8"x8' CU GROUND ROD
SEE DETAIL 4

@ HUT GROUNDING DETAIL

@ GROUND ROD CONNECTION

CONTRACTOR TO TEST EACH GROUNDING ELECTRODE USING THE FALL OF POTENTIAL TEST. GROUND RQDS SPACED 6' MIN
APART SHALL BE ADDED AS NECESSARY UNTIL A RESISTANCE TO GROUND VALUE OF 25 OHMS OR LESS IS ACHIEVED.

GROUND ROD
7 M

GROUND GRID f J

CABLE TO ROD
GROUNDING CONNECTOR
BURNDY/GAR6429

12° MIN
30" MN M '
4 |
GROUND ROD CONNECTQR _——
SEE DETAIL 3
8 MIN

IYPICAL GROUND ROD NOTES:

1. CONTRACTOR TO PERFORM SOIL RESISTIVITY TESTING TO DETERMINE
AMOUNT OF GROUND RODS NEEDED TO KEEP RESISTANCE BELOW &
OHMS

) TYPICAL GROUND ROD)(

INSTALL GROUNDING CLIP
ACCORDING TQ MANUFACTURERS
INSTALLATION INSTRUCTIONS
ENSURING SOLID GROUND
CONNECTIONS AT EACH
MOUNTING POINT

COPPER GROUNDING EQUIPMENT
CONDUCTOR

OR RA

\ SEE NOTE 1
TORQUE SET SCREW / g

TO MFR SPECS

TYPICAL METAL RACKING GROUNDING NOTE
1. PRIOR TO MOUNTING LUGS ON ANODIZED ALUMINUM OR PAINTED METAL
SURFACES, THE SURFACE MUST BE STRIPPED AND THEN COVERED WITH BURDNY
PENETROX A—13 ANTI-OXIDANT COMPOUND BELOW THE LUG TO ENSURE
CONDUCTIVITY

ON ANDDIZED AL SURFACES, THE ANODIZATION SHALL BE GROUND OFF.

ON PAINTED SURFACES, THE PAINT LAYER SHALL BE GROUND

OR SCRATCHED OFF.

wn

METAL SURFACE - BOX
CKING

@ TYPICAL METAL RACKING BONDING

NOT FOR
CONSTRUCTION
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70 ALLow FoR SETTLEMENT o NOT FOR

CONSTRUCTION

St

|
IS \
~ I
TR |
GRADE STARTS AT |
BOTTOM OF TUSK CABLE HANGERS, TYP.
CONTINUOUS METALLIC ——— HOME RUN CABLES TO ‘Fég CABLE HANGNG. ‘
PCH
WARNING TAPE SYSTEM |
| L— ‘ HANGER/MESSENGER
NATIVE BACKFILL ———} 24" MIN ‘ SYSTEM

GEOTEXTILE FABRIC ——— #6 COPPER EGC
CONNECTING TO

MESSENGER CABLE FOR

INTEGRATED GROUNDING

MANUFACTURER'S
DESIGN (TYP.)

-
MIN H

BEDDING SAND ——— H

\\ i L] _——DC COMBINER BOX. TYP.
s TET
CD\ SUPPORT HOME—RUNS ® -
EXITING COMBINER BOX MESSENGER WIRE
/ TYPE, AND QUAI ] WTH SPANS PER 9' MIN TRANSFDRMER

1
5
) - SUPPORT POST FOR DC
1L L= 7 ﬁr:[[z:/cwawsﬁ' BOX (TYP.)
i MiIN Y

JRENCH NOTES:
1""BACKFILL THE TRENCH AREA WITH CLEAN SPOILS FREE OF AS MUCH ICE AS POSSBLE
3 CONSCLIDATON O GACK FLL MATERALS SHALL BF COMPLETED I 12 NOH UFTS MAKMUM. INTENT OF THE CONSOLIDATIN :
IS Yo ESURE ELpuNA T O T ROUTE STRINGS AND
N GRAEL TRENG CAP SHALL NOT DXCEED 4 WaHCS. FOR TRENCH N TNDRA, THE TRENGH oA R RGN o
OF PANEL. PROVIDE 4
SERVICE LOOP FOR

\ HOME-RUNS
I— REAR RACKING POLE
1 TYP.

“

% OF THE TRENCH DEPTH (1.7 P TRENGH), TO ALLOW FOR SETILING AND IcE
TiaWs CONTRAGTOR SUALL DISPOSE oF EXCESS EXCAVATED MATERIALS. FINAL CONTGURNG. OF THE T
TUNDRA SHOULD BE. CONOUCTED BY HAND,(MATCHING SURROUNDING BRANAGE FATTERNS), TO ENSURE NO OVERSION OF
WATER OCCURS, RESULTING IN_EROSIDN.
TRENCHES 1' WIDE SHOULD NOT NEED ANY SEEDING. FINAL REHABILITATION DETERMINATION TO BE MADE BY AGENCY
REPRESENTATIES,

(PANY REPRESENTATIVE SHALL BE NOTIFIED AND PRESENT FOR ACCEPTANCE OF TRENCH PRIOR TO PLACEMENT OF
CAALE AN BACKEILLNG OF TENCH (24-HOUR NOTICE REQUIRED). AGENCY REPRESENTATIVE SHALL ALSO PROVIDE

ACCEPTANCE 0R TO BACKF FIBER OPTIC CONDUIT TO
BEDDING SHALL BE 3/8" MINUS MATERIAL. NO CRUSHED OR SHARP ROCK. BEDDING MATERIAL SHALL NOT BE MACHINE POLE

COMPACTED WTHN 6° OF CABLES. SLURRY OF A COMPOSITION THAT WLL NOT DAMAGE THE CABLE IS AN ACCEPTABLE TYPICAL COMBINER BOX DETAIL

BEDDING NATERIAL. NTS

7. MAINTAIN 1 MIN. SEPARATION BETWEEN POWER CONDUCTORS AND COMMUNICATION CABLES

USE LIQUID TIGHT CORD
GRIPS TO ENTER INTQ
COMBINER BOX. SEE
NOTE 5.

»

)\ UNDERGROUND CONDUIT

TO RISER POLE

'
IYPICAL COMBINER BOX DETAIL NOTE: !
'
'

1, BSURE THAT CABLES RODTED FROM HANGING SYSTEM o COMEINER BOXCS 00 NOT EXCEED CONDUCTOR, SENONG RADUS i
Z INSTALL CADLE HANGNG STSTEM AGCORDONG To NANUTACTURETES INSTALLATION INSTRUCI
(2 neiess, coxpurr TeNer J e pomee -
NTS 4. SuPPGRT DC CAELES EX\T\NG THE DC COMBINER BOX WITH A HV RESISTANT, OUTDOOR RATED CABLE TIE CONNECTED TO A
RO SR WOTAL CUDSLST CHBLE SUPHORT A DISTANCE O WO WONE A 15 ANAY TR B COVBER 0. i
AS MEASURED B° TH. SUPPORT HOME—RUNS EVERY 12" UNTIL SUPPORTED BY CABLE HANGER MESS
SYSTEM. SUPPORT STRINGS EVERY 12° UNT\L SUPPWTED BY UNI}EP*RACK\NG CAELE MANAEMENT SY:
5 USE A LIQUID TIGHT CORD GRIP OR CABLE Gl (ONE ~RUN: ENTEHNG COMBINER BOX. /
5 NGTAL SUPPORT RoaTs FOR DG COVBINER. BOY. N-UNE WITH CABLE HANGER' NESSENGER 5Y9TD
LEGEND
DC COMBINER
[F BOXES (2)
T et i @ SITE WIREWAY LAYQUT
MESSENGER SYSTEM L
o CABLE HANGER CABLE CLIP
MESSENGER
WIRE SUPPORT FOR
CABLE HANGER
UG POWER MESSENGER SYSTEM. 1/0
——=— | CABLE ALY MINMOM CONDUIT SCHEDULE 0)
TAG | FUNCTION | CONDUIT TYPE | TRADE SIZE
_ UG COMM 1100 —VE
CABLE c-o11 INVI TO CB1 EMT 2"
HOME-RUN CONDUCTORS IN
SEPARATE CHANNELS, SEE
CONDUIT NOTES: NOTE 1 c-onz MCE1 TO LBDS PvC 2"
@) i;%i’up (1) TRADE SIZE OF CONDUITS SHOWN IN CONDUIT SCHEDULE ARE MINIMUM SIZES BASED ON NEC
CONDUIT FILL % (CHAPTER 9 TABLE 1). USE OF CONDUIT THAT IS LARGER IN TRADE SIZE THAN c-1 LBDS TO XFMR1 PvC 2
SPECIFIED IN CONDUIT SCHEDULE IS PERMITTED. TYPICAL HOME-RUN CABLE HANGER DETAIL
NTS
(2) IT IS THE RESPONSIBILITY OF THE CONTRACTOR TO CONFIRM PRODUCT DIMENSIONS, AND ROUTE _ .
CONDUITS TO APPROPRIATE STUB-UP AREAS. IYPIGAL HOME-mtl CABLE HANGER ETAL NOTES c-2 XFMR1 TO POLE Pve 3
PV ARRAY T HoMi CONUCTORS OF DIFFERENT GRCUITS 1o BE ROUTED IN SEPARATE CHANNELS IN GABLE HANGER MESSENGER
(3) CONDUIT AND WIREWAY ROUTING SHOWN ON DRAWING IS FOR ILLUSTRATIVE PURPOSES ONLY. SYSTEM. THE +VE AND —VE G S OF A SINGLE HOVE-RUN CIRCUIT MAY BE ROUTED IN THE SAVE CHANNEL-
EXACT WIREWAY ROUTING TO BE DETERMINED BY CONTRACTOR ON-SITE. 2 DAL CABLE RS N azsum RTERVALS AS DIRECTES 57 MANUFACTLRERS INSTALLATION NSTRUCTIONS, O, A c-3 COMM PANEL TO POLE HOPE "
DISTANCE OF NO APART FROM EACH O
3 FHOME-RUNS AND STRINGS ARE ROUTED N, THE SAVE GABLE HANGER. MESSENGER SYSTEN, SEPARATE HOME-RUNS AND

STRINGS N SEPARATE CHANNELS.

proJecT: VENETIE RENEWABLE ENERGY DESIGN ENG. STAMP IND' DRAWNG NO./SHEET P ERENCE DRANNG DESCRPTION e c S Co c
DESIGNER /PROJECT ENGINEER; GRIFFIN LOGAN/MAX DONALDSON o 4 25-0173 I V'I;Z?\II\IEATI\EQ R;ZIII\I%F;YABLENP;]EI:\?E%\EYE

NO. DESIGN /CONSTRUCTION /ASBUILT REVISION DWN BY/DATE REVIEWED BY/DATE M m
=5 or P covsmucron B oo/ -05-70%5 —erooeor ] WIREWAY DETAILS

Consulting Engmeﬂm

TEL: (907) 522-1853 s
i 5o B wpbd—33-2000_2 dw
WEB: WA EPSING.COM REF OWO(S):

DRAWNG MO

VPBD-S5-2000 seer_ 2 or 6




[ " -
r 1 NEC 2023 690.7(D)

MANUAL NOTICE MAXIMUM DC VOLTAGE OF PV SYSTEM

PHOTOVOLTAIC SYSTEM

DISCON N ECT GENERATION METER MAXIMUM VOLTAGE; 985VDC
UABEL TO BE LOCATED ON THE PV SYSTEM
GENERATION METER. LABEL TO BE LOCATED ON COVER OF DC DISCONNECTING MEANS. (2) TOTAL

(1) TOTAL

FOR PARALLEL

G E N E RATI O N NEC 2023 690.13(B), 690.54
LABEL TO BE LOCATED ON THE PV SYSTEM AC N07-/CE

DISCONNECT. LABEL TO BE ENGRAVED PLASTIC.
(1) TOTAL PHOTOVOLTAIC SYSTEM AC
DISCONNECT AND POWER SOURCE

RATED QUTPUT CURRENT:151A
NOMINAL OPERATING VOLTAGE: 480VAC

LABEL TO BE LOCATED ON THE PV SYSTEM AC
DISCONNECT. (1) TOTAL

3/8 MIN. TEXT —| b

L-i 3" (RED BACKGROUND) 44

NEC 2023 705.12(B)3)(3) NEC 2023 690.31(0)(2)

A ABENNG WARNING: PHOTOVOLTAIC POWER SOURCE| T

3/8 MIN.

RED BACKGROUND

TOTAL RATING OF ALL OVERCURRENT DEVICES,
EXCLUDING MAIN SUPPLY OVERCURRENT DEVICE, LABEL SHALL BE LOCATED ON ALL EXPOSED RACEWAYS, CABLE TRAYS, OTHER WRING METHODS, COVERS OR ENCLOSURES OF
SHALL NOT EXCEED AMPACITY OF BUSBAR. PULL BOXES AND JUNCTION BOXES AND ON CONDUIT BODIES IN WHICH ANY OF THE AVAILABLE CONDUIT OPENINGS ARE
UNUSED. LABEL SHALL BE REFLECTIVE, AND ALL LETTERS CAPITALIZED AND SHALL BE MINIMUM HEIGHT OF 3/8" IN WHITE ON
PERMANENT WARNING LABEL SHALL BE APPLIED TO A RED BACKGROUND. SPACING BETWEEN LABELS OR MARKINGS, OR BETWEEN A LABEL AND MARKING, SHALL NOT BE MORE
DISTRIBUTION EQUIPMENT WHERE THE PV SYSTEM THAN 1

INTERCONNECTS. (1) TOTAL

NOT FOR
CONSTRUCTION
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SINGLE_SWING GATE PLAN

6 5/8" SCH. 40, TYP ALL
GATE AND CORNER POSTS.

FINISHED
- GRADE - 3 1/2" SCH. 40, TYP
0 Conen posts TGN posTS AL TANGENT posTS
3" 3"
Y. [
T T
2'-0" TYP. FOR ALL GATE 1'-6" TYP. FOR ALL TANGENT
AND CORNER POSTS POSTS
12°-0" —+ + 10°-0" MAX + 10°-0" MAX + 10°-0" MAX 1
3 3 3 3
6 )EENCE DOUBLE GATE ELEVATION
o 5'-6" TYP. FOR ALL o
6 2/ Seu. 40 TP TANGENT POSTS P
& V:.P & .
zmgL- el R L T
POSTS POSTS
10'-Q" MAX 10"-0" MAX
¢ € €
@ CORNER/TERMINAL FENCE POST ELEVATION
CONSTRUCTION
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NAMEP! N TEXT
seenre | oy LINE { TEXT LINE 2 TEXT LINE 3 TEXT eeie sme [ e
N100 1 INVERTER 1 2x4 3/8
N101 1 DC COMBINER BOX 1 2x4 3/8
N102 1 DC COMBINER 80X 2 2x4 3/8
N103 1 COMMUNICATIONS PANEL 2x4 3/8
N104 1 200A MAIN AC PANEL 2x4 3/8
N105 1 POWER DISTRIBUTION PANELBOARD 2x4 3/8
N106 1 cB 1 1%x3 1/8
N107 1 CB sS 1x3 1/8
N108 1 mca 1x3 1/8
N109 1 120V STATION SERVICE PANEL 2x4 3/8
N110 1 DATA MANAGER 1x3 1/8
Ni11 1 METER PANEL 2x4 3/8
NI12 1 CT ENCLOSURE 2x4 3/8
N113 1 METER ENCLOSURE 2x4 3/8
NOTES:
1) ALL NAMEPLATES SHALL BE 1/16" THICK MINIMUM PLASTIC.
2) ALL NAMEPLATES SHALL HAVE EXTERIOR RATED HIGH—TACK ADHESIVE.
3) ALL NAMEPLATES SHALL BE BLACK SURFACE WTH WHITE TEXT.
4) ALL TEXT SHALL BE "ARIAL BOLD” FONT.
5) EACH LINE OF TEXT SHALL BE CENTERED ON THE NAMEPLATE.
6) ALL TEXT SHALL BE UPPER CASE. NOT FOR
7) AL DIMENSIONS SHOWN IN INCHES. CONSTRUCTION
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BILL OF MATERIAL
EST.

QTY. DESCRIPTION MFGR./CATALOG NO.
- CABLE LUG, NEMA 2-HOLE, 4/0 AWG CU BURNDY/YA282N

=
il
m
z
S

- CONNECTOR, COMPRESSION, 4/0 CU TO #6-#2 CU BURNDY/YGHC29C26

,,,,, H H 000880
9.

o
Ta Hoa Haa  Hag Hop Hig ?
[}
[}
[}
1
7

#3 GROUND WIRE
TYP.

[ C——— i
e

u B = D e §

TO GROUND RING
3/0 BARE CU
70 GROUND ROD

®OEEEEOBEEEEEPEEPEEREEEEEEEE®EL

NOT FOR
CONSTRUCTION
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Circuit Information Electrical calculations System Information
. - . [Maximum N " . Minimum Selected String Maximum o . Minimum Wire Selected Wire Size
Destination Destm_cmon Source Modules Open Circuit Power Short Circuit Continuous Irradiance M\mnurv Se\ec\eld Wire Wire Size (cu 2kV |Wire Voltage Voltage Circuit Information | continuous Current Ampacity From (AL 2KV PV Wire,
Inverter Combiner ourc Voltage Current Current Fuse Size |Fuse Size . R ¢ ! from ; \
N Circuit No. [(#) (voc) Voltage Current (Isc) (1.25%Isc) (1.25%CC) () (A) Ampacity | PV Wire, 90°C, <2% |Distance Drop (V) Drop (%) ¢ (A) Selected Device | 75'CM <2% Voltage
© ° (Vmp) : : (A Voltage Drop, AWG) [(FT) o (A) Drop, AWG)
1 1 1 22 1359 985.0 13.99 17.49 21.86 21.86 25 25 10 310 17.48 1.77 DS1 INV1 174.88 175 1/0
1 1 2 22 1359 985.0 13.99 17.49 21.86 21.86 25 25 10 270 15.23 1.55 DS2 INV1 174.88 175 1/0
1 1 3 22 1359 985.0 13.99 17.49 21.86 21.86 25 25 10 225 12.69 1.29
1 1 4 22 1359 985.0 13.99 17.49 21.86 21.86 25 25 10 185 10.43 1.06
1 1 5 22 1359 985.0 13.99 17.49 21.86 21.86 25 25 10 140 7.90 0.80
1 1 6 22 1359 985.0 13.99 17.49 21.86 21.86 25 25 10 100 5.64 0.57
1 1 7 22 1359 985.0 13.99 17.49 21.86 21.86 25 25 10 50 2.82 0.29
1 1 8 22 1359 985.0 13.99 17.49 21.86 21.86 25 25 10 5 0.28 0.03 PANEL CHARACTERISTICS
1 2 1 22 1359 985.0 13.99 17.49 21.86 21.86 25 25 10 310 17.48 1.77 Voc (V) 52.58
1 2 2 22 1359 985.0 13.99 17.49 21.86 21.86 25 25 10 270 15.23 1.55 Voc Coef. (%/°C) -0.25
1 2 3 22 1359 985.0 13.99 17.49 21.86 21.86 25 25 10 225 12.69 1.29 Vmp (V) 44.64
1 2 4 22 1359 985.0 13.99 17.49 21.86 21.86 25 25 10 185 10.43 1.06 Pmax Coef. (%/°C) -0.3
1 2 5 22 1359 985.0 13.99 17.49 21.86 21.86 25 25 10 140 7.90 0.80
1 2 6 22 1359 985.0 13.99 17.49 21.86 21.86 25 25 10 100 5.64 0.57 SITE CHARACTERISTICS
1 2 7 22 1359 985.0 13.99 17.49 21.86 21.86 25 25 10 50 2.82 0.29 T_Amb Min ('C)‘ —45
1 2 8 22 1359 985.0 13.99 17.49 21.86 21.86 25 25 10 5 0.28 0.03 T_Amb Max (C)‘ 24
NOTES: NOT FOR
1) TEMPERATURE CORRECTED OPEN CIRCUIT VOLTAGE CALCULATIONS ARE AS FOLLOWS: VOC = ((Voc * # MODULES) * (1 + ((T_AMB MIN — T_AMB MAX) * (VOC COEF.)) CONSTRUCTION
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TANANA CHIEFS CONFERENCE
RUBY RENEWABLE ENERGY DESIGN

ALASKA

SOLAR PV SITE

DRAWING INDEX

SCOPE OF WORK

Consulting Engineers

TEL: (907) 522-1953
FAX: (907) 522-1182

B | ISSUED FOR PV CONSTRUCTION BID

TEL: (307) 522-1953

DRAWING THE PROJECT SCOPE IS TO INSTALL A GRID-TIED SOLAR
TITLE NUMBER SHEET |REVISION | PHOTOVOLTAIC AnE—BATFERENERESTORAGE STSTEM-IN RUBY,
AK
GENERAL INFORMATION AND ELECTRICAL SPECIFICATIONS RYRE—EL—0000 1 B8 THE SYSTEM CONSISTS OF GROUND MOUNTED SOLAR ARRAYS AND
GENERAL INFORMATION AND ELECTRICAL SPECIFICATIONS RYRE—EL-0000 2 B 2 STRING INVERTERS MOUNTED INSIDE A CONTAINER. “FHEBAFFERY-
HAVE-SELF—SERVING AUXILIARYLOADS. BOTH SYSTEMS WILL
SITE_ LAYOUT DIAGRAM RYRE—EL—2500 1 B OPERATE IN PARALLEL WITH THE LOCAL UTILITY AND HAVE RELATED
STE LAYOUT — PV ARRAY RYREZEL=2500 2 5 ELECTRICAL SAFETY AND METERING SYSTEMS.
e LAvouT — BE RYRE_EL_2500
BESS DRAWINGS NOT INCLUDED IN THIS DRAWING SET %: ITE LAYOUT = N TN RYREZEL- + SYSTEM SUMMARY
SITE_LAYOUT — POWER CONVERSION HUT LAYOUT RYRE—EL—2500 5 B8 PV SYSTEM SIZE: 257.046kWDC/250KWAC
SITE_LAYOUT — COMMUNICATIONS PANEL DETAILS RYRE-EL-2500 6 A B O 47V, 3 PHASE, 4 WRE
ONE_LINE DIAGRAM RYRE-EL-0010 1 B
THREE LINE DIAGRAM RYRE-EL—0100 1 A GENERAL NOTES
PV_ARRAY DC_WIRING DIAGRAM RYRE—EL—0011 1 A e T K N TaACToR D BY A QUALIFIED AND
PV ELECTRICAL SITE PLAN RYRE—EL—0020 1 A
CONTRACTOR WILL FOLLOW IBC 2021 AND NFPA 70 NEC 2023 AS
WELL AS ALL APPLICABLE LOCAL, STATE, MUNICIPAL AND CITY
GROUNDING PLAN RYRE-SS-2000 1 A CODES, ORDINANCES AND REGULATIONS.
WIREWAY DETAILS RYRE-S5-2000 1 A ALL MODULES AND INVERTERS SHALL BE UL LISTED 1703 & CEC
GROUNDING AND WIREWAY DETAILS RYRE-SS-2000 1 A APPROVED. ALL ELECTRICAL COMPONENTS AND MATERIALS SHALL
SITE_FENCING DETAILS RYRE—S5-2000 1 A MANNER
EQUPPVENT SATETY LABEL SCHEUDLE RIRE-SS-20%9 ! A PRIOR TO INSTALLATION, THE CONTRACTOR SHALL UNDERSTAND ALL
TRANSFORMER DETAILS RYRE-S5-2000 ! A DRAWINGS AND PRODUCT MANUALS.
EQUIPMENT NAMEPLATE DETAILS RYRE-SS—-2000 1 A
ALL DESIGN AND SPECIFICATIONS OF STRUCTURAL COMPONENTS ARE
OUTSIDE THE SCOPE OF THESE PLANS.
PV STRING CALCULATIONS RYRE-EL-0700 [ A PROJECT ENTITIES
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ELECTRICAL SPECIFICATIONS

GENERAI

1.

14

IT IS THE RESPONSIBILITY OF THE CONTRACTOR TO INSTALL A
COMPLETE, TESTED, COMMISSIONED, AND SATISFACTORY ELECTRIC
INSTALLATION IN' ACCORDANCE WITH THE DRAWINGS AN
SPECIFICATIONS. THE INTENT OF THE DRAW\NGS IS NOT TO SHOW OR
LIST EVERY ITEM TQ BE PROVIDED BY THE CONTRACTOR. IF AN ITEM
IS NOT SHOWN OR LISTED THE CONTRACTOR IS RESPONSIBLE FOR
PROVIDING THE MISSING ITEMS TO ALLOW THE SYSTEM TO FUNCTION
PROPERLY.

ALL DIMENSIONS AND LOCATIONS OF EXISTING CONDITIONS MUST BE
VERIFIED PRIOR TO COMMENCING WORK. THE CONTRACTOR SHALL
NOTIFY THE ENGINEER OF ANY DISCREPANCIES NOTED

ALL_CONTRACTOR INITIATED CHANGES SHALL BE SUBMITTED IN WRITING
TO THE ENGINEER OF RECORD FOR APPROVAL PRIOR TO ANY
CHANGES IN THE FIELD.

EXACT LOCATION AND MOUNTING OF ALL EQUIPMENT SHALL BE
VERFIED IN THE FIELD.

THE CONTRACTOR SHALL READ AND UNDERSTAND ALL DRAWINGS AND
EQUIPMENT MANUALS PRIOR TO INSTALLATION OR OPERATION OF
EQUIPMENT. CONTRACTOR IS TO PROVIDE SKILLED LABOR FOR EACH
TRADE WHOSE WORK RELATES TO THE DRAWINGS AND SPECIFICATIONS.

ALL DUTDOOR EQUIPMENT ENCLOSURES SHALL BE RATED NEMA 3R
MINIMUM.

ALL THE EQUIPMENT SHOULD BE FREE FROM ANY DEBRIS, DAMAGED
COMPONENTS AND ANY CONNECTION ISSUES.

THE CONTRACTOR SHALL KEEP ACCuRATE RECORDS OF ALL
DEVIATIONS IN WORK AS INSTALLED ORK_SPECIFIED ON THE
DRAWINGS, OR IN THE SPEC\F\CAT\ONS NOT\NG THE ORIGIN OF THE
CHANGE.

SUFFICIENT ACCESS AND WORKING SPACE SHALL BE PROVIDED NEAR
ELECTRICAL EQUIPMENT PER NEC ARTICLE 110.

CONTRACTOR SHALL PREPARE AN OPERATION AND MAINTENANCE
MANUAL FOR ALL EQUIPMENT AND SYSTEMS INSTALLED.

CONDUIT JOINTS SHALL BE CUT SQUARE AND DE-BURRED UNTIL
SMOOTH. BENDS SHALL BE MADE SO THAT THE CONDUIT IS NOT
DAMAGED. THERE SHOULD NOT BE MORE THAN THE EQUIVALENT OF
FOUR QUARTER-BENDS (360 DEGREES) BETWEEN PULL POINTS.

METALIC CONDUIT GROUNDS SHALL BE INSULATED AND SOLIDLY
GROUNDED TO THE EGC SYSTEM. GROUNDS SHALL BE SIZED
ACCORDING TO THE NEC.

CONDUCTORS SHALL BE COLOR—CODED, FACTORY OR FIELD APPLIED,
WITH AN INDUSTRY STANDARD COLOR FOR EACH PHASE AND THE
NEUTRAL.

Cf Cl S

ON COMPLETION OF THE PROJECT, A COMPLETE SET OF MARKED-UP
PRINTS SHOWING ANY DEVIATIONS SHALL BE DELIVERED TO THE
ENGINEER OF RECORD. UNTIL THESE DRAWINGS ARE REVIEWED BY THE
ENGINEER, THE CONTRACT SHALL REMAIN INCOMPLETE.

WRING METHODS

15.

>

3

®

©

»
S

-4

EXPOSED PV WIRING SHALL BE PV WRE TYPE, 90 DEGREE C, WET
RATED AND UV RESISTANT.

. PV SOURCE AND OUTPUT CIRCUIT CONDUCTORS SHALL BE RED FOR

POSITIVE. BLACK FOR NEGATIVE, AND GREEN FOR GROUND. FIELD WRING
THAT IS NOT COLOR CODED SHALL BE MARKED AT BOTH ENDS SHOWING
CIRCUIT POLARITY.

DC EQUIPMENT SHALL BE LISTED WITH A DC VOLTAGE GREATER THAN
OR EQUAL TO THE MAXIMUM DC SYSTEM VOLTAGE.

. INTERCONNECT WIRING AND POWER CONDUCTORS MUST BE IN

ACCORDANCE WITH NEC NFPA 70. CONDUCTORS MUST CUNFOR‘M TU THE
MINIMUM BEND RADIUS SPECIFIED IN THE SPECIFIC NEC AR
BUNDLES SHALL BE KEPT AWAY FROM SHARP EDGES TO AVO\D DAMAGE
m wwg \NSuLAT\DN CDNDUCTGRS SHALL EE cuppgw RATED AT 90

C UNLESS OTHERWISE N TDOOR
\NSTALLAT\ONS CONDUITS AND F\TT\NGS SHALL EE PROPERLY NEMA
RATED AS REQUIRED BY THE NEC.

. CONNECTORS SHALL BE TORQUED PER DEVICE LISTING OR

MANUFACTURER'S RECOMMENDATION,

AC WIRING SHALL BE COPPER RATED AT 90 DEGREES C, RATED
600VAC UNLESS OTHERWISE NOTED IN THE DRAWINGS.

PV SOURCE CIRCUITS IN FREE AIR SHALL BE PROPERLY SUPPORTED
AND SEPARATED TO MAINTAIN AMPACITY RATINGS AND INSULATION
INTEGRITY.

25. FIELD MADE CONNECTORS FOR PV QUICK CONNECTS SHALL BE THE SAME TYPE AND
MANUFACTURER AS THE PV MODULES AND USE THE MANUFACTURER SPECIFIED
CRIMPING TOOL.

GROUNDING

26. ONLY ONE CONNECTION TO DC CIRCUITS AND ONE CONNECTION TO AC CIRCUITS
SHALL BE MADE FOR SYSTEM GROUNDING.

27. NON—CURRENT CARRYING METAL PARTS SHALL BE CHECKED FOR PROPER
EQUIPMENT GROUNDING TO ENSURE THE TERMINAL LUG IS PROPERTY BOLTED AND
METAL—METAL CONTACT IS MADE. PAINT AND/OR FINISH AT THE POINT OF CONTACT
IS TO BE REMOVED.

28. MODULES SHALL BE BONDED WITH EQUIPMENT GROUNDING CONDUCTORS BONDED TO
A LOCATION APPROVED BY THE MANUFACTURER WITH A MEANS OF BONDING LISTED
FOR THIS PURPOSE.

29. GROUNDING SYSTEM COMPONENTS SHALL BE LISTED FOR THEIR PURPOSE, INCLUDING
BUT NOT LIMITED TO GROUND RODS, GROUNDING LUGS, GROUNDING CLAMPS, ETC.

30. GROUNDING CUNDUCT[}RS SHALL MEET THE FOLLOW SPECIFICATIONS:
30.1. SOLID CONDU!

30.2. STRANDED coNDucToRs ASTM B 8.

30.3. TINNED CONDUCTORS: ASTM B 33.

o

. GROUNDING BUS WHERE SPECIFIED SHALL BE RECTANGULAR BARS OF ANNEALED
COPPER, CROSS SECTION SIZED FOR APPLICATION PER NEC, UNLESS OTHERWISE
INDICATED; WITH INSULATORS.

"
8

. GROUNDING CONDUCTORS SHALL BE ROUTED ALONG THE SHORTEST AND
STRAIGHTEST PATHS POSSIBLE. AVOID OBSTRUCTING ACCESS OR PLACING
CONDUCTORS WHERE THEY MAY BE SUBJECTED TO STRAIN, IMPACT, OR DAMAGE.

o
&

. \NSTALL A GROUND CONDUCTOR LOOP AND GROUND RODS, ELECTRICALLY
ONNECTED TO BUILDING STRUCTURE, GROUND RODS, AND EXTERIOR EQUIPMENT AS
SHDWN ON DRAWINGS.

RACEWAYS

34. METAL CONDUIT AND TUBING SHALL MEET THE FOLLOWING STANDARDS:
34.1. RIGID STEEL CONDUIT: ANSI C80.1.

34.2. EMT: ANS| C80.3. (FOR INDOOR USE ONLY).

34.3. LFMC: FLEXIBLE STEEL CONDUIT WITH PVC JACKET.

35. FITTINGS FOR CONDUIT SHALL BE LISTED FOR TYPE AND SIZE RACEWAY WITH WHICH
USED, AND FOR APPLICATION AND ENVIRONMENT IN WHICH INSTALLED.

o
&

. COATED FITTINGS FOR PVC—COATED CONDUIT SHALL HAVE MINIMUM THICKNESS OF
0.040 INCHES WITH OVERLAPPING SLEEVES PROTECTING THREADED JOINTS.

o
N

. NONMETALIC WIREWAY SHALL BE PROVIDED AS F\EERGLASS POLYESTER EXTRUDED
AND FABRICATED TO SIZE AND SHAPE INDICATED, S OR_KNOCKQUTS.
COVER IS GASKETED ‘MTH O\L RES\STANT GASKET MATER\AL AND FASTENED WTH
CAPTIVE SCREWS TREATI RROSIQ!

FLANGED, WITH STA\NLESS STEEL SCR‘EWS AND m RESASTANT GASKETS

@

8. RACEWAYS FOR OPTICAL FIBER AND COMMUNICATIONS CIRCUITS SHALL BE INSTALLED
AS FOLLOW:
38.1. 3/4- \NCH TRADE SIZE AND SMALLER:
OF 50 FEET.
38.2. HNCH TRADE SIZE AND LARGER:

INSTALL RACEWAYS IN MAXIMUM LENGTHS
INSTALL RACEWAYS IN MAXIMUM LENGTHS OF

38.3. \NSTALL 'WITH A MAXIMUM OF TWO 90-DEGREE BENDS OR EQUIVALENT FOR EACH
LENGTH OF RACEWAY UNLESS DRAWINGS SHOW STRICTER REQUIREMENTS.
SEPARATE LENGTHS WITH PULL OR JUNCTION BOXES OR TERMINATIONS AT
DISTRIBUTION FRAMES OR CABINETS WHERE NECESSARY TO COMPLY WITH THESE
REQUIREMENTS.

DISCONNECTING MEANS

39. MEANS SHALL BE PROVIDED TO DISCONNECT THE PV SYSTEM FROM WIRING SYSTEMS
INCLUDING POWER SYSTEMS AND ENERGY STORAGE SYSTEMS.

40. PV DISCONNECTS SHALL NOT BE REQUIRED TO BE SUITABLE AS SERVICE EQUIPMENT
AND SHALL BE RATED IN ACCORDANCE WITH ARTICLE 690 PART Ill: DISCONNECTING
MEANS.

PANELBOARDS
41. CONTRACTOR SHALL PROVIDE THE FOLLOWING SUBMITTALS:

411, EACH TYPE OF PANELBOARD, OVERCURRENT PROTECTIVE DEVICE, TRANSIENT
VOLTAGE SUPPRESSION DEVICE, ACCESSORY, AND COMPONENT INDICATED
INCLUDE DIMENSIONS AND MANUFACTURERS' TECHNICAL DATA ON FEATURES,
PERFORMANCE, ELECTRICAL CHARACTERISTICS, RATINGS, AND FINISHES.

41.2. MANUFACTURER SEISMIC QUALIFICATION CERTIFICATION: SUBMIT CERTIFICATION
THAT PANELBOARDS, OVERCURRENT PROTECTIVE DEVICES, ACCESSORIES, AND
COMPONENTS WILL WITHSTAND SEISMIC FORCES DEFINED iN DIVISION 26’ SECTION
“VIBRATION AND SEISMIC CONTROLS FOR ELECTRICAL SYSTEMS" INCLUDE THE
FOLLOWING:

41.2.1. BASIS OF CERTIFICATION. INDICATE WHETHER WITHSTAND CERTIFICATION IS
BASED ON ACTUAL TEST OF ASSEMBLED COMPONENTS OR ON CALCULATION.

41.2.2. DMENSIONED OUTLINE DRAWINGS OF EQUIPMENT UNIT. IDENTIFY CENTER OF
GRAVITY AND LOCATE AND DESCRIBE MOUNTING AND ANCHORAGE
PROVISIONS.

41.2.3. DETAILED DESCRIPTION OF EQUIPMENT ANCHORAGE DEVICES ON WHICH THE

CERTIFICATION IS BASED AND THEIR INSTALLATION REQUIREMENTS.

4\ 3 FIELD QUALITY—CONTROL TEST REPORTS INCLUDING THE FOLLOWING:

1.3.1.  TEST PROCEDURES USED.
41.3.2 TEST RESULTS THAT COMPLY WITH REQUIREMENTS.
41.3.3. RESULTS OF FAILED TESTS AND CORRECTIVE ACTION TAKEN TO ACHIEVE

TEST RESULTS THAT COMPLY WITH REQUIREMENTS.

41.4. PANELBOARD SCHEDULES: FOR INSTALLATION IN PANELBOARDS. SUBMIT FINAL
VERSIONS AFTER LOAD BALANCING.

41.5. OPERATION AND MAINTENANCE DATA: FOR PANELBOARDS AND COMPONENTS TO
INCLUDE IN EMERGENCY, OPERATION, AND MAINTENANCE MANUALS. IN ADDITION
TO ITEMS SPECIFIED IN DIVISION 01 SECTION "OPERATION AND MAINTENANCE

DATA," INCLUDE THE FOLLOWING:
41.5.1. MANUFACTURER'S WRITTEN INSTRUCTIONS FOR TESTING AND ADJUSTING
OVERCURRENT PROTECTIVE DEVICES.
41.5.2. TIME-CURRENT CURVES, INCLUDING SELECTABLE RANGES FOR EACH TYPE OF

OVERCURRENT PROTECTIVE DEVICE
42. CONTRACTOR SHALL MEET THE FOLLOWING QUALITY ASSURANCE STANDARDS:

42.1. SOURCE LIMITATIONS: OBTAIN PANELBOARDS, OVERCURRENT PROTECTIVE
DEMICES, COMPONENTS, AND ACCESSORIES THROUGH ONE SOURCE FROM A
SINGLE MANUFACTURER.

42.2. PRODUCT OPTIONS:  DRAWINGS INDICATE SIZE, PROFILES, AND DIMENSIONAL
REQUIREMENTS OF PANELBOARDS AND ARE BASED ON THE SPECIFIC SYSTEM
INDICATED.  REFER TO DIVISION 01 SECTION "PRODUCT REDU\R'EMENTS "

3. ELECTRICAL COMPONENTS, DEVICES, AND ACCESSQRIES: LISTED AND
AS DEFINED IN NFPA 70, ARTICLE 100, BY A TESTING AGENCY ACCEPTAELE TO
AUTHGRITIES HAVING JURISDICTION, AND MARKED FOR INTENDED USE.

42.4. COMPLY WITH NEMA PB 1

42.5. COMPLY WITH NFPA 70.

IS
I

43. CONTRACTOR SHALL COORDINATE LAYQUT AND INSTALLATION OF PANELEOARDS AND
COMPONENTS WITH OTHER CONSTRUCTION THAT PENETRATES WALLS OR
SUPPORTED BY THEM, INCLUDING ELECTRICAL AND OTHER TYPES OF EQ
RACEWAYS, PIPING, AND ENCUMBRANCES TO WORKSPACE CLEARANCE REOU\REMENTS

44, CONTRACTOR SHALL PROVIDE PANELBOARD PRODUCTS THAT MEET THE FOLLOWING
CRITERIA
MANUFACTURER SHALL BE AS SHOWN ON DRAWINGS OR EQUA
FABRICATE AND TEST PANELBOARDS ACCORDING TO IEEE 344 TO WITHSTAND
SEISMIC FORCES DEFINED IN DIVISION 26 SECTION “VIBRATION AND SEISMIC
CONTROLS FOR ELECTRICAL SYSTEMS."
44,3, ENCLOSURES: SURFACE MOUNTED CABINETS.

NEg

442,

NEMA PB 1, TYPE 1.

44.3.1. RATED FOR ENVIRONMENTAL CONDITIONS AT INSTALLED LOCATION.

44.3.2. OUTDOOR LOCATIONS: NEMA 250, TYPE 4X STAINLESS.

44.3.3. OTHER WET OR DAMP INDOOR LOCATIONS: NEMA 250, TYPE 4X.

44.3.4. FRONT: SECURED TO BOX WITH CONCEALED TRIM CLAMPS. FOR
SURFACE—MOUNTED FRONTS, MATCH BOX DIMENSIONS; FOR FLUSH—MOUNTED
FRONTS, OVERLAP BOX.

44.3.5. FINISH: MANUFACTURER'S STANDARD ENAMEL F\N\SH UVER
CORROSION—RESISTANT TREATMENT OR PRIMER CO:

44.3.6. DIRECTORY CARD. WITH TRANSPARENT PROTECTWE COVER, MOUNTED IN

METAL FRAME, INSIDE PANELBOARD DOOR

44.4. PHASE_AND GROUND BUSES:

44.4.1. MATERIAL: HARD—DRAWN COPPER, 98 PERCENT CONDUCTIMITY.

44.4.2. EQUIPMENT GROUND BUS: ADEQUATE FOR FEEDER AND BRANCH—CIRCUIT
EQUIPMENT GROUND CONDUCTORS; BONDED TO BOX.

445 CONDUCTOR CONNECTORS: SUITABLE FOR USE WITH CONDUCTOR MATERIAL.
LUGS:  MECHANICAL TYPE.

44.6. SERVICE EQUIPMENT LABEL: UL LABELED FOR USE AS SERVICE EQUIPMENT FOR
PANELBOARDS WITH MAIN SERVICE DISCONNECT SWITCHES.

44.7. UL LABEL INDICATING SERIES—CONNECTED RATING WITH INTEGRAL OR REMOTE
UPSTREAM OVERCURRENT PROTECTIVE DEVICES. INCLUDE SIZE AND TYPE OF
UPSTREAM DEVICE ALLOWABLE, BRANCH DEVICES ALLOWABLE, AND UL
SERIES—CONNECTED SHORT-CIRCUIT RATING.

45. CONTRACTOR SHALL PROVIDE OVERCURRENT PROTECTIVE DEVICES THAT MEET THE
FOLLOWING CRITERIA:

45.1. MOLDED—CASE CIRCUIT BREAKER: PROVIDE BREAKERS FROM PANELBOARD
MANUFACTURER. UL 483, WITH SERIES—CONNECTED RATING TO MEET AVAILABLE
FAULT CURRENTS

45.2. THERMAL—MAGNETIC CIRCUIT BREAKERS: INVERSE TIME—CURRENT ELEMENT FOR
LOW-LEVEL OVERLOADS, AND INSTANTANEQUS MAGNETIC TRIP ELEMENT FOR
SHORT CIRCUITS.  ADJUSTABLE MAGNETIC TRIP SETTING FOR CIRCUIT-BREAKER
FRAME SIZES 250 A AND LARGER

45.3. ADJUSTABLE INSTANTANEOUS-TRIP CIRCUIT BREAKERS: MAGNETIC TRIP ELEMENT
WTH FRONT-MOUNTED, FIELD-ADJUSTABLE TRIP SETTING.

45.4. ELECTRONIC TRIP-UNIT CIRCUIT BREAKERS SHALL HAVE RMS SENSING;
FIELD-REPLACEABLE RATING PLUG; AND WITH THE FOLLOWING FIELD-ADJUSTABLE

TTINGS:

INSTANTANEOUS TRIP.

2. LONG— AND SHORT-TIME PICKUP LEVELS.

45.4.3. LONG— AND SHORT-TIME TIME ADJUSTMENTS.

45.4.4. GROUND-FAULT PICKUP LEVEL, TIME DELAY, AND I12/T RESPONSE.

45.5. GFCI_CIRCUIT BREAKERS: SINGLE— AND TWO-POLE CONFIGURATIONS WITH 5-MA
WHERE INSTALLED PROTECTION OF GENERAL USE RECEPTACLES. WHERE
REQUIRED, 30—MA TRIP SENSITIVITY FOR CIRCUITS INSTALLED TO SUPPLY

SPECIFIC EQUIPMENT.

REQUIRED SAFETY SIGNS AND LABELS

1. THE MARKING SHALL ADEQUATELY WARN OF THE HAZARD USING EFFECTIVE WORDS AND/OR
COLORS AND/OR SYMBOLS PER NEC 110.21.

2. THE LABEL SHALL BE PERMANENTLY AFFIXED TO THE EQUIPMENT OR WIRING METHOD AND
SHALL NOT BE HAND WRITTEN PER NEC 110.2

3. THE LABEL SHALL BE OF SUFF\C\ENT DURABILITY ABLE TO WITHSTAND THE ENVIRONMENT
INSTALLED IN PER NEC 110.

4. LABELS AND MARKINGS SHALL BE APPLIED TO THE APPROPRIATE COMPONENTS IN
ACCORDANCE WITH THE NEC.

5. PV MODULES AND INVERTERS ARE TO BE SUPPLIED FROM THE MANUFACTURER WITH
PRE—APPLIED MARKINGS TO MEET THE REQUIREMENTS OF NEC 690.51 & 690.41(B)(1).

6. UNLESS OTHERWISE SPECIFIED ON THE LAEEUNG SHEET, OSHA 1910.145 AND ANSI 7535
RECOMMENDED SPECIFICATIONS ARE AS

ROUNDED OR BLUNT CORNERS FREE cr SHARP EDGES.

VSIBLE AT A MINIMUM DISTANCE OF 5FT. OR GREATER.

DANGER™ HEADER: RED BACKGROUND WITH WHITE LETTERING.

WARNING” HEADER; ORANGE BACKGROUND WITH BLACK LETTERING.

CAUTION" HEADER; YELLOW BACKGROUND WITH BLACK LETTERING.

'NOTICE" LABEL HEADER TO BE IN BLUE WITH WHITE LETTERING.

OTHER TEXT TO BE BLACK ON A WHITE BACKGROUND.

cooo0o0o

7.  ALL RELEVANT COMPONENTS OF THE PHOTOVOLTAIC SYSTEM SHALL BE CLEARLY MARKED
AND LABELED IN ACCORDANCE WITH NEC ARTICLE 68D.
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STANDARD BLOCKS —

ELECTRICAL

STANDARD ABBREVIATIONS

— ELECTRICAL

A AMPERE EIA ELECTRONICS INDUSTRY ASSOCIATION N NEWTON A TELECOMMUNICATIONS INDUSTRY
ACB AR CIRCUIT BREAKER £ EXPANSION JOINT N NORTH ASSOCIATION
O PROTECTION, INSTRUMENTATION, OR AUTOMATION DEVICE AB AR BREAK L ELECTRICAL NG NORMALLY CLOSED TRP TRIP
POWER/POTENTIAL TRANSFORMER ABV  ABOVE ELEV  ELEVATION NCC  NORMALLY CLOSED CONTACT TURB  TURBINE
AC ALTERNATING CURRENT ENCL  ENCLOSURE N/C  NO CONNECTION ™ TRANSMIT
n COIL OR ELEMENT ADJ ADJUSTABLE £Q EQUAL NIC NOT IN CONTRACT ™™ TYPICAL
ADJT  ADJACENT EQUP  EQUIPMENT NO NORMALLY OPEN us UNDERGROUND
ALT ALTERNATE EST ESTIMATE NOC  NORMALLY OPEN CONTACT UNO  UNLESS NOTED OTHERWISE
AL ALUMINUM EXIST  EXISTING NS SYNCHRONIZING NEUTRAL v T
INPUT APPRX  APPROXIMATE F FARAD NTS NOT TO SCALE VA VOLTAMPERE
DC BREAKER 8 BUS F FUSE oo OUTSIDE DIAMETER VA PHASE A VOLTAGE
BF BREAKER FAIL FREQ  FREQUENCY Ut ouUTPUT VAR REACTIVE POWER
BF1 BREAKER FAIL INITIATE FT FEET P REAL POWER OR PRIMARY vB PHASE B VOLTAGE
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BLK BLOCK G CONDUCTANCE OR GROUND PLC PROGRAMMABLE LOGIC CONTROLLER vea VACUUM CIRCUIT BREAKER
BOT  BOTTOM GA AUGE PM PAD-MOUNT TRANSFORMER VDC  DIRECT CURRENT VOLTAGE
3 g POTENTIAL TRANSFORMER I NORMALLY OPEN CONTACT BTU  BRIMSH THERMAL UNIT GALV  GALVANIZED PSSS  PROVIDER SWITCHYARD VERT  VERTICAL
BTWN  BETWEEN e} GROUND BUS PT POINT VIF VERIFY IN FIELD
W NORMALLY CLOSED CONTACT BU BACKUP GCB  GAS CIRCUIT BREAKER PT POTENTIAL TRANSFORMER W NEUTRAL VOLTAGE
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= CML  CIRCULAR MIL Ic PHASE C CURRENT RLY RELAY 21 DISTANCE
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= cs INT INTERSECTION s SOUTH 40 FIELD
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et CURRENT TRANSFORMER 13 POLARIZING CURRENT s-L SOURCE—LOAD 48 REVERSE—PHASE
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' \ } PV STEP-UP TRANSFORMER §

y

LBOOOOIIOEICOS

OO
SEE REFERENCE 1
FOR FURTHER DETAILS

SHEET NOTES

1. IT IS THE RESPONSIBILITY OF THE CONTRACTOR TO
DETERMINE LOCATIONS OF EXISTING PROPERTY LINES AND
CORNERS PRIOR TO CONSTRUCTION

IT IS THE RESPONSIBILITY OF THE CONTRACTOR TO HAVE
4 A . ALL  UNDERGROUND ~ UTILITES ~ MARKED ~ PRIOR  TO
OVERALL SITE' PLAN CONSTRUCTION.

. ALL DIMENSIONS ARE FOR REFERENCE ONLY. PLEASE REFER
TO  MANUFACTURERS ~ DRAWINGS ~ TO  CONFIRM  ALL

DIMENSIONS. S F E R 3
| FoR TAILS
BESS DRAWINGS NOT
F g‘ELTCUDED IN THIS DRAWING
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Physical Arrangement

System Summary

FI T | Methodology Fixed Tilt, Ground Mount
POWER CONVERSION HUT , Tilt 35°
‘ SEE REF. No. 1 T ‘ Azimuth 180°
% 25’ —-ﬁ Racking System / Model Nuance Osprey PowerRACK
Row 1 LTE 4x6x4
‘ ‘ Electrical Ar
Watts per Module 595W
‘ 24 Module Strings (#) 18
Quantity of Modules 432
Total DC System Size 257,040W
PROPOSED SITE
ENTRANCE GATE (25%) ‘
I Inverter Arrangement
Manufacturer SMA
50" ROW SPACING, TYP. ‘ Model Sunny Highpower PEAK3 125-US
Inverter Size 125kW
6% ROW OFFSET ‘ Quantity of Inverters 2
Strings per Inverter 9
ROW 2
‘ PV Modules
Manufacturer SEG Solar
. ) S | A e s s s s s Mo SEG-5958TABG
‘ Peak Power 595W
DC COMBINER BOXES Quantity of Modules 432
‘ 240
‘ LEGEND
DC COMBINER
| [} | soxes @
LIMIT OF
SESSESEsssesSsssssssssss R P
T I S O N N | T ‘ (Lob)
‘ —o—o—o— FENCE LINE
UNDERGROUND FEEDER %ﬂ
TO DISTRIBUTION SEE
REF. No. 2\ FENCE LINE
‘ LIMIT OF DISTURBANCE ‘ @ PV ARRAY
| S ee=e=c=me=cm==m====—========I CONSTRUGTION
25 —-{ 1
| |
T | ‘
- - - - - 1
@ PV _ARRAY SITE OVERVIEW
20 o 20 40 FEET
| | NQTES:
Y - (1) INSTALL PV STEP-UP TRANSFORMER AT LEAST 10' FROM FENCELINE. AS MEASURED BY THE
SCALE: 1/1 6" = 1-0 FURTHEST EXTENT OF THE CONCRETE PAD.
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PCH (WEST OUTSIDE) PCH

©
[ ]

® eud k-
- LN
o[l L I ° ]

PCH (WEST INSIDE)

PCH (SOUTH INSIDE

BUILDING MANUFACTURER TO PROVIDE PRE—FABRICATED METAL BUILDING PER FOLLOWING SPECIFICATIONS:
STRUCTURAL:

—ROOF PITCH: 3:12

—ROOF DEAD LOAD 30PSF MINIMUM

—MAX WALL LOAD: 220LBS (INVERTER)

—MAX FLOOR LOAD: 210LBS (STATION SERVICE SUBSTATION)

INSULATION:

—WALL INSULATION: R22 MINIMUM

—CEILING INSULATION: R30 MINIMUM

ALL INTERIOR CONDUITS SHALL BE GALVANIZED RIGID CONDUIT (GRC) OR ELECTRICAL METALLIC TUBING (EMT).
EXTERIOR CONDUIT SHALL BE RIGID GALVANIZED CONDUIT ONLY. EMT TYPE COUPLERS AND FITTINGS SHALL BE
RAIN-TIGHT COMPRESSION TYPE. GROUNDING BUSHINGS SHALL BE INSTALLED AT THE SOURCE END OF THE EMT
CONDUIT RUNS FROM THE AC PANEL.

1

PCH (WEST OUTSIDE

PCH (EAST INSIDE

\—NUME RUN HANGING SYSTEM

T——CONDUIT ENTRY INTO BUILDING

4 FOOT SERVICE LOOP

ABLE HANGER MESSENGER SYSTEM

ABLE SECURED TO PCH EVERY 12"
FROM HANGER TO CONDUIT

12" 90" SWEEP ANGLED DOWN

IQUID TIGHT CONDUIT GLAND

@

HOME—-RUN ENTRY

BILL OF MATERIAL [O)

EST.
REF. NO.| UNIT QrY. DESCRIPTION MFGR./CATALOG NO.
EA 2 SUNNY HIGHPOWER PEAK3—125KW SMA/SHP 125-UsS-21
EA 1 COMMUNICATION PANEL SEE REF. 1
EA 1 POWER DISTRIBUTION PANELBOARD SQUARED /HCJ23734M

STATION SERVICE SUBSTATION, 10kVA HAMMOND /M1PCO10LESF

200A CIRCUIT BREAKER

30A/2P CIRCUIT BREAKER

40DA MAIN CIRCUIT BREAKER

4D0A LOAD BREAK DISCONNECT
W/PROVISIONS FOR PADLOCK

EA ELECTRIC BASEBOARD HEATER, 1000W, 120VAC
! W/ BUILD—IN THERMOSTAT

ADJUSTABLE THERMOSTAT

WALL MOUNT SHUTTER FAN, >2500CFM, 120VAC
W/ DAMPER MOTOR CONTROLLED BY THERMOSTAT

GFCI RECEPTACLE

ELECTRO INDUSTRIES

EA 1 SHARK 250 SELF—ENCLOSED METER ASSEMBLY /ENCSHK250—277-60—10-V3-D2-INP1D0S-X
EA 2 90" VENTILATION HOOD WITH INSECT SCREEN

EA 1 10" MOTORIZED INTAKE DAMPER

EA 1 LIGHT SWTICH

EA 4 800V 20 METER SOCKET W/SELF ~SHUNTING | 1\ sANK /UGT237-XL

EA 1 400A CT ENCLOSURE

CRPREREEIREEEEEBEIEEEL

NOTES:
@ MOUNT SMA SHP-125-US INVERTERS SUCH THAT THEY ARE 4" AWAY FROM THE WALL,
AND 20" ON ALL OTHER SIDES FROM WALLS, FLOORS, CEILINGS, AND OTHER DEVICES.
MAINTAIN 4’ WORKING CLEARANCE ZONE IN FRONT OF INVERTERS, PER NEC. PROVIDE A 4" X 4"
WIREWAY (MINIMUM) BETWEEN INVERTERS AND PANELBOARD

@ MOUNT POWER DISTRIBUTION PANELBOARD SUCH THAT MANUFACTURER RECOMMENDED CLEARANCE
DISTANCES BETWEEN THE PANELBOARD AND WALLS, FLOORS, CEILINGS, AND OTHER DEVICES
IS MAINTAINED, AS WELL AS A 4 WORKING CLEARANCE IN FRONT OF THE PANELBOARD, PER NEC

MOUNT STATION SERVICE SUBSTATION SUCH THAT ALL MANUFACTURER RECOMMENDED CLEARANCE
ZONES AWAY FROM EQUIPMENT IS MAINTAINED, AS WELL AS A 4’ WORKING CLEARANCE ZONE IN
FRONT OF THE DEVICE, PER NEC

@ ROUTE CONDUITS SUCH THAT THE STUB—UP AREA IS DIRECTLY UNDER ALL DESTINATION DEVICES
IN THE POWER CONVERSION HUT

PROVIDE CEILING MOUNTED LIGHTING SUCH THAT 30 FOOTCANDLES IS MAINTAINED. MOUNT LIGHT
SWITCH NEXT TO DOOR AT LEAST 40" FROM FLOOR.

@ ANY LINE ITEM ON THE BILL OF MATERIAL THAT DOES NOT HAVE A SPECIFIED MFGR./CATALOG NO.
IN THE RIGHT—HAND COLUMN CAN BE CONTRACTOR DETERMINED, PROVIDED THAT ALL CONDITIONS
SPECIFIED IN THE GENERAL PROJECT NOTES ARE MET.

@ VENTILATION FOR THE ENCLOSURE SHALL BE PROVIDED BY A WEATHERPROOF 120VAC EXHAUST
FAN WITH A MINIMUM FLOW RATE OF 2500CRFM, CONTROLLED BY AN ADJUSTABLE THERMOSTAT
FOR FAN OPERATION OF INTERIOR AIR TEMPERATURES OF 35°C AND ABOVE, AND BY A 10"
MOTORIZED INTAKE DAMPER. EXHAUST SHALL BE PROVIDED WITH A 90° EXTERIOR HOOD WITH A
900" EXTERIOR HOOD WITH INSECT SCREENS TO PREVENT INTRUSIONS OF WIND DRIVEN RAIN/SNOW.

MOUNT RECEPTACLES ON INSIDE WALLS OF PCH AT LEAST 18" FROM FLOOR. MOUNT ONE
RECEPTACLE ON SOUTH SIDE OF DOOR (EAST WALL), AND ONE RECEPTACLE NEXT TO POWER
DISTRIBUTION PANELBOARD (WEST WALL)

CONNECT SHARK 250 CURRENT TRANSFORMERS AND POTENTIAL TRANSFORMERS TO THE 400A
OUTPUT BREAKER AT POWER DISTRIBUTION PANELBOARD THROUGH A 1" CONDUIT.

@ HEATING TO BE PROVIDED BY ELECTRIC BASEBOARD HEATER WITH BUILT—IN THERMOSTAT. HEATER
TO TURN ON BELOW 10°F.

NOT FOR

CONSTRUCTION

HOME—RUN CABLES TO ENTER INTO PCH VIA CONDUIT SWEEP ANGLED DOWN. MIN CONDUIT RADIUS
TO BE 8 X THE DIAMETER OF THE LARGEST CABLE. SUPPORT CABLES EVERY 12"AS MEASURED BY
THE CABLES PATH FROM HANGER, TO CONDUIT WITH UV RESISTANT, OUTDOOR RATED CABLE TIEES.
ADD IN A 4FT SERVICE LOOP BEFORE ENTERING INTO THE CONDUIT. EXACT HEIGHT AND
PLACEMENT OF CONDUIT TO BE DETERMINED BY CONTRACTOR ON-—SITE.
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' INCOMING INCOMING
INCOMING 120VAC NEUTAL GROUND
B1-1
B1-2 B1-3
CB-MAIN, 25A >
? B-2, 10A
Y e
o] o
¥ R GROUND BAR
PANEL
HEATER
®
BILL OF MATERIAL
EST.
POWER SUPPLY reno.| uwr | ot | oescaemon MEGR. /CATALOG NO.
. N <) EA | 2 | wounten enaosuee
O 120VAC INPUT O
‘ EA 1 INNER PANEL FOR 24X24X10 ENCLOSURE
& 2emc oueur © EA 3 |10A 600V UL489 1-POLE BREAKER
L EA 1 PHOENIX CONTACT 120VAC/24VDC PS, 20 AMP| PHOENIX CONTACT/ 2866776
UPS EA 1 PHOENIX CONTACT 20 AMP UPS PHOENIX CONTACT/ 2320238
O 24wCc O EA 1 PHOENIX CONTACT 12 Ah BATTERY PHOENIX CONTACT/ 1274119
‘ + \:4:1 ‘ EA 1 &owx_?NELDEE?Tgs W/BUILT IN REGULATION STEGO/06021.0-00
Q avrrur Q EA 1 | DATA MANAGER SMA/EDMM-20
f”TERYi €A 1 |uL467 GROUND BAR, & POLE MINIMUM
Iii @ EA 3 6MM DINRAIL MOUNTED TERMINAL BLOCK
K (@ | e 10 | GMM DINRAL MOUNTED TERMINAL BLOCK END STOP
g
BATTERY @ EA 1 UNMANAGED ETHERNET SWITCH, 2 FIBER PORTS | MOXA/EDS-G308~2SPF
BATIERY oa B Pws—
CB-3, 10A NOTES:
N | —— ANY LINE ITEM ON THE BILL OF MATERIAL THAT DOES NOT HAVE A SPECIFIED MFGR./CATALOG NO.
° @ © IN_THE RICHT-HAND COLUMN CAN BE CONTRAGTOR DETERMINED, PROVIDED THAT THE
+ —_ CONTRACTOR DETERMINED PRODUCT MATCHES THE PRODUCT DESCRIPTION IN THE CENTER COLUMN,
AND THAT ALL CONDITIONS SPECIFIED IN THE GENERAL PROJECT NOTES ARE MET.
ETHERNET PROVIDE 1 SPARE CIRCUIT BREAKER FOR EACH SIZE (REF. NO. 3, AND RE. NO. 4) AND STORE IN
SWITCH BOTTOM OF ENCLOSURE
CB—4, 10A
N | e—
? °
DATA
MANAGER
E 1:4 — 17 = 4" § 2 4 g EE) NOT FOR
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EXISTING RISER POLE (BY OTHERS)

FUSED CUTOUTS
MOUNTED ON RISER POLE

PV STEP-UP XFMR
12470Y,/1200V PRIMARY
480Y/277V SECONDARY
500KVA

oo

CT CABINET METER ENCLOSURE

R | I
77“5{»:%0»«@‘
|

MAIN AC LOAD BREAK DISCONNECT

SWTCH 200, 480V, 36

INVERTER EQUIPMENT CONTAINER
SHARK 250 METER
ASSEMBLY WITH FUSED
INPUTS
S00mA
‘ SWITCH/FIBER cATsE ‘
arfic
AUX LOAD PANEL
CONVERTER MINI_POWER ZONE 120V
PANEL. SEE REF. 1 FOR
‘ CONNECTION DETALS ‘
PV=AC-1, NEMA 1 INDOOR PANEL
‘ 480Y/277V, 39, 4W, 400A MAIN BREAKER, 10KAIC ‘
‘ (C 400as3e ( soare ‘
‘ (C 2008/30 (C 200n/30 ‘
‘ CATSE ‘
siaoaTa [ oatse carse
‘ MANAGER ‘
INVERTER 1 INVERTER 2
SMA SHP 125-US-21 SMA SHP 125-US-21
STRING INVERTER STRING NVERTER
480VAC, 30, 3W 480VAC, 39, W

DC COMBINER DC_COMBINER
BOX #1 BOX #3

PV ARRAY 1 PV ARRAY 2

(96) MODULES (120) MODULES
(4) STRINGS OF (24) MODULES (5) STRINGS OF (24) MODULES

PV ARRAY 3

(96) MODULE:
(4) STRINGS OF (24) MODULES

DC_COMBINER
BOX #4

PV ARRAY 4
s

(120) MODULES
(8) STRINGS OF (24) MODULES

NOT FOR
CONSTRUCTION
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POWER DISTRIBUTION PANELBOARD

A BO co N oD
‘ cat ‘
2004
FROM INVERTER #1 AC |
OUTPUT
FE, | o
PAD MOUNTED PV
CHASSIS GROUND LOAD BREAK DISCONNECT SWTCH CT ENQLOSURE STEP-UP TRANSFORMER
| 5 |
J " ol o lals—s wlol s |
ju— ‘ T T T T jg I
5T A | o s~ 51 Mot |
= ‘ O ‘ ‘ o o g ‘ T0 DISTRIBUTION
(o, A ” ‘ ﬁ — " (BY OTHERS)
N\ e w 0 e o°f s
il e NIy
o o
‘ T =T T T T @ T
82 | i i
‘ 200A = ¥ J - L -
[ SHARK 250 METER PANEL il
FROM INVERTER #2 AC
OUTPUT +
SEE REF. 1 ‘
I o cre rd | | ; \
| T PANEL
SHARK 250 ‘ ‘
R —
@ =:
‘ ‘ VETER EnclosuRe
MINI POWER-ZONE STATION SERVICE XFMR 120/240V 10kVA
‘ cass ‘ 100 CABLE SCHEDULE
30A A McB
‘ ‘ ‘ g N ‘ Ac-110 | (3) 2/0 CU xHHW, (1) 4 CU GEC c-otnt
‘ 200 ‘ Ac-210 | (3) 2/0 cu xrHw, 1) 44 cu GEC c-onz
204 a2
81 P =]
o, e 4 e COMMUNICATIONS AC-300 2/PHASE 2/0 CU XHHW, (1) #4 CU XHHW NEUTRAL, (1) #4 CU GEC 12
RECEPTACLE S c13
- araut 1 \_/ o
20A AC-40D 2/PHASE 2/0 CU XHHW, (1) #4 CU XHHW NEUTRAL. (1) #4 CU GEC c-22
20A B4 c-23
83 Py c-31
(PR V o i . MDD | onne Ac-500 | 2/PHASE 2/0 CU XHHW, (1) #4 CU XHHW NEUTRAL, (1) #4 CU GEC &
Y \_/ creur c-33
., 200 aoss | @ #0 cu xw 172" ut
Py
85
‘ BASEBOARD HEATER 4" 1 sPARE ‘ A=t | 1z cu XHHW, #12 CU XHHW NEUTRAL, #12 CU EGC 1/2" et
‘ ‘ Ac1-2 #12 CU XHHW, #12 CU XHHW NEUTRAL. $12 CU EGC 1/2" EMT
SPACE
SPACE { } ACI-3 #12 CU XHHW, #12 CU XHHW NEUTRAL. #12 CU EGC 1/2" ENT
L - — — — J Ac1-4 | #12 CU XHHW, J12 CU XHHW NEUTRAL, 12 CU EGC 1/2" EMT
ACI=S | 412 CU XHHW, 112 CU XHHW NEUTRAL, #12 CU EGC 1/2" EMT
NOTE:

~LON VOLTAGE AC CONDUCTOR SIZING BASED ON A TEMPERATURE RATING OF 75TC.

~MEDIUM VOLTAGE AC CABLES BASED ON A TEMPERATURE RATING OF 105C.

-USE OF CABLE LARGER THAN SPECIFIED IN THE CABLE SCHEDULE IS ALLOWED, PROVIDED THAT THE TEMPERATURE RATING
OF THE_CONDUCTOR IS MAINTAINED.

NOTE NOT FOR ~IF LARGER-THAN—SPECIFIED CABLE IS USED, CONFIRM THAT THE CONDUIT SIZE IN THE ASSOCIATED RACEWAY MAINTAINS A
MAXIMUM 40% FILL RATIO

LFT X0 BUSHING BOND JUMPER AND ISOLATE ALL XO CONNECTIONS FROM ANY GROUNDING AT -SEE REF. 2 FOR CONDUT SCHEDULE
@ THE UTIUTY SERVICE POLE. INSTALL N~G BOND JUMPER ONLY IN THE POWER DISTRIBUTION CONSTRUCTION
PANELBOARD TO GROUND SECONDARY OF TRANSFORMER AT PCH.
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ROW 1
SOURCE CIRCUITS

(e
N

COMBINER BOX #1

19)

NV 1402 ’—@ 24 MODULE STRNG

TG

INV 1.1.03

wy 1o (2L

T0
SOLAR ARRAY

INVERTER EQUIPNENT CONTAINER

|

GROUNDING SYSTEM

ROW 2
SOURCE CIRCUITS

hg

W 120 [P e o}

NV 1.2.04 ’—@ 24 MODULE STRNG

T0
SOLAR ARRAY

|

GROUNDING SYSTEM

ROW 3
SOURCE CIRCUITS

COMBINER BOX #3

®

e )

iBé

|
1N A 1 S SN N AN B | T SR

® INVERTER #1 OUTPUT

o TO POWER DISTRIBUTION
PANELBOARD

© SEE REF. 1

INV X.X.XX

DESTINATION INVERTER NO.
DESTINATION COMBINER NO.

LEGEND

SOURCE CIRCUIT NUMBER

INV 2.3.01
i ’7 —‘ EQUIPMENT SCHEDULE
wv 2302 (1Ol zoesrs 6} T TAG | QUANTITY DESCRIPTION
INV 2.3.03 @ i ‘ ‘ @ 2 PV INVERTER; SMA SUNNY HIGHPOWER PEAK3 125-US
INV 2.3.04 @ ‘ ‘ @ 4 10 INPUT DC COMBINER; TERRASMART FSFT275-10-N4-CD OR EQUIVALENT
‘ ® ‘ ® INVERTER #2 OUTPUT
TO POWER DISTRIBUTION
° i © PANELBOARD CABLE SCHEDULE
@ SEE REF. 1 ‘
soar Saray ‘ ‘ TAG| NO. CONDUCTOR RACEWAY
GROUNDING SYSTEM s
e 0C-001 | (8) 10 CU PV WRE. (1) #10 CU EGC FREE AR
ROW 4 L J DC—002 [ (10) #10 CU PV WRE. (1) #10 U EGC FREE AR
SOURCE CIRCUITS — INVERTER 92
o 2e0n - 0C-003 | (8 #10 CU PV WRE. (1) 10 CU EGC FREE AR
NV 2402 @ } DC—004 | (10) #10 CU PV WRE, (1) #10 CU EGC FREE AR
NV 2,403 [0 zevoous stano @) f 0C-101 [(2) #4 AL PV WRE. (1) 10 CU EGC FREE AR
w 2404 (1O zomscer 6} ‘ 0c-102 [ 42 aL Py wiE, 1) 10 cu cc FREE AR
INV 2.4.05 ’—m } n DC—103 | (2) #4 AL PV WIRE. (1) #10 CU EGC FREE AR
1) DC-104 |(2) #2 AL PV WIRE, (1) $10 CU EGC FREE AR
soLART?aRRAv | NOTE'1) DC STRING CONDUCTOR SIZING BASED ON COPPER UL 4703 PV WIRE WITH A TEMPERATURE RATING
OF 90°C
GROUNDING SYSTEM o 2) DC CABLE SIZING FOR HOME—RUNS BASED ON AL 2KV PV WIRE AMPACITY WITH A TEMPERATURE RATING
—_— OF 75°C IN FREE AIR (TABLE 310.15(B)(17)) AND A VOLTAGE DROP OF LESS THAN 2% USE OF C
m NOT FOR LARGER THAN SPEC\F\éD IN THE CAE(Lg( SC)E{EDULE IS ALLOWED, PROVIDED THAT THE CONDUCTOR
N DESCRIPTION IS MAINTAINED,
CONSTRUCTION 3 U o ot LAMMED,  SPEcelED I THE CABME SHEDULE 1S ALLOVED, PROVOED THAT THE
TEMPERATURE RATING OF THE CONDUCTOR IS MAINTAINED.
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NOT FOR
CONSTRUCTION

H.uz‘\ 1.1.03*\ 11.04*\

EEESS=SEE=——SiuE——-1%

11 m*\

NEGATIVE LEAD WIRE TO DC COMBINER

#10 CU 2kV PV WIRE
{ H
' . ' t

HOMERUN FROM
COMBINER BOX #2 VIA
CABLE HANGER SYSTEM

(174
e

/1.2.01 /1.2 02 /1.2.03 /1.2.04 /1.2.05

S e e P

[ n
i j

J FQQ L ) j
1Y N e q

J S N & ﬂ j
1 ! £

(S S L j i

HOMERUN FROM #10 CU 2KV PV WIRE
COMBINER BOX #3 VIA
CABLE HANGER SYSTEM

/2.3.02 /21.03

T [ I[P
TS S [ 1]

\HUMERUN FROM

COMBINER BOX #4 VIA
CABLE HANGER SYSTEM

WHIP CONNECTOR ON
BACK OF MODULE

PV WRE

JUNCTION BOX ON
BACK OF MODULE

MIN. RADIUS 8X
CABLE DIAMETER

2.4.01—/

@ PV ELECTRICAL SITE PLAN
NTS

PV WIRE
CONNECTOR

NEGATIVE SIDE OF STRING

NV X.X. XX BV WRE BENDING REQUIREMENTS NOTES:
1. OBSERVE MIN. BENDING RADIUS REQUIREMENTS WHEN BUILDING AND

SECURING SOURCE CIRCUIT CONDUCTORS TO MODULES AND
2.

RACKING.
@ PV_WIRE BENDING REQUIREMENTS
NTS

POSITIVE SIDE OF STRING

MIN RADIUS 8X CABLE
DIAMETER

LEGEND

SEE MODULE SPEC SHEET OR CABLE SPECS FOR CABLE DIAMETER.

DESTINATION INVERTER NO.
DESTINATION COMBINER NO.

SOURCE CRCUIT NUMBER

1
POSITIVE LEAD WIRE TO DC COMBINER

@ TYPICAL 24 MODULE SERIES WIRING
NTS

EACH STRING (+VE
CONDUCTOR AND —VE
CONDUCTOR) TO BE
SEPARATED FROM
CONDUCTORS OF OTHER
STRINGS.

ooooooooooooooooo|Q O

TYPICAL STRING SUPPORT CLIP DETAIL

TYPICAL 24 MODULE SERIES WRING NOTES
1. SUPPORT #10 STRINGS WITH CABLE CLIPS, OR OTHER TCC APPROVED
UNDER—RACKING CABLE MANAGEMENT SYSTEM AT MOST EVERY 4’ (4B7). INSTALL PER
MANUFACTURERS RECOMMENDATIONS. EXACT PLACEMENT AND CONNECTION METHOD TO
BE DETERMINED BY CONTRACTOR ON—SITE

\ UNDER-RACKING CABLE CLIPS, OR CABLE HANGERS
\ #10 STRINGS SUPPORTED BY CLIPS, SEE NOTE 1
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INTEGRATED GROUND
FROM CABLE HANGER
MESSENGER SYSTEM

BOND FRAMES TOGETHER
/W\TH GROUNDING CLIPS

BOND RACKING TOGETHER
WITH GROUNDING LUG (TYP.),
SEE REF. 1 — DETAIL 7

@ SITE_GROUNDING PLAN
i

GROUNDING PLAN NOTE!

1. CONTRACTOR TO TEST EACH GRQUNDING ELECTRODE USING THE FALL OF POTENTIAL TEST. GROUND RODS SPACED 6' MIN
APART SHALL BE ADDED AS NECESSARY UNTIL A RESISTANCE TO GROUND VALUE OF 25 OHMS OR LESS IS ACHIEVED.
2. MIN. BARE COPPER GROUND WRE SIZE SHALL BE #6

LEGEND
>< GROUNDING
RODS
(5/8" x 8)
GROUNDING
- — = GRID
MAINTAIN A MINIMUM OF
25' SEPARATION
BETWEEN XFNR PRIMARY
GROUND ROD AND XFMR
SECDNDARV/PCH
GROUND ROD
BARE STRANDED #6 CU
BONDED TO METAL
>< STRUCTURE TYP. 2 PLACES
~
~
~
AN 3/0 BARE STRANDED
N SOFT DRAWN COPPER
AN BURIED 30° MIN BGS
\
\
\
\
\

5/8" X B' CU GROUND ROD,
SEE REF. 1 — DETAIL 5

INTEGRATED GROUND
FROM CABLE HANGER
MESSENGER SYSTEM

@ HUT GROUNDING DETAIL
4

0 4 8 FEET

NOT FOR
CONSTRUCTION
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VA CABLE HANGER

/ HOME RUNS ROUTED TO
H

PC
MESSENGER SYSTEM

S
e

@ SITE WIREWAY PLAN

0 1 20 FEET

T

[
|

UNDERGROUND CONDU\T/ ‘

T0 NEAREST l =o
THREE—PHASE RISER |
POLE (BY OTHERS)

©—

EXISTING DISTRIBUTION
POLE

@ SITE_CONDUIT PLAN
SITE CONDUIT ]

FIBER OPTIC CONDUIT TO
\/NEAREST RISER POLE

NOT FOR

CONSTRUCTION

LEGEND

DC COMBINER
BOXES (4)

CABLE HANGER
MESSENGER

UG POWER
CABLE

UG COMM
CABLE

CONDUIT
e) STUB-UP
AREA

PV ARRAY

CONDUIT SCHEDULE 1©)
TAG | FUNCTION | CONDUIT TYPE TRADE SIZE
Cc-0110 INVI TO CB1 EMT 2"
c-0210 INV2 TO CB2 EnT 2
c-1 - 13|  weat To AC DS Py 3x 3
c-21 - c23 AC D.S. TO CT CAB. PVC 3 X3
cC-31 - ¢33 CT CAB. TO XFMR PVC 3 X3
oos | coun paneL 0 PoE HOPE -
NOTES:

(1) TRADE SIZE OF CONDUITS SHOWN IN CONDUIT SCHEDULE ARE NINIMUM SIZES BASED ON NFPA 70
NEC2023 CONDUIT FILL % (CHAPTER 9 TABLE 1). USE OF CONDUIT THAT IS LARGER IN TRADE SIZE
THAN SPECIFIED IN CONDUIT SCHEDULE IS PERMITTED.

(2) 1T 1S THE RESPONSIBILITY OF THE CONTRACTOR TO CONFIRM PRODUCT DIMENSIONS, AND ROUTE
CONDUITS TO APPROPRIATE STUB—UP AREAS.

@ CONDUIT AND WIREWAY ROUTING SHOWN ON DRAWING IS FOR ILLUSTRATIVE PURPOSES ONLY.
EXACT WIREWAY ROUTING TO BE DETERMINED BY CONTRACTOR ON-SITE.
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2.

MOUND MATERIAL WITH NATIVE BACKFILL
TO ALLOW FOR SETTLEMENT

CABLE AN BACKEILLNG OF THENCH (24_HOUR NOTICE REQUIKED). AGENCY REPRESENTATIVE SHALL ALSO, PROVIOE
ACCEPTANCE OF CABLE PRIOR TO SAGKFILLING.

BEDDING SHALL BE 3/8" MINUS MATERIAL NO CRUSHED OR SHARP ROCK. BEDDING WATERIAL SHALL NOT BE MACHINE
COMPACTED WITHIN 6" OF CABLES. SLURRY OF A COMPDSTION THAT WILL NOT DAMAGE THE CABLE IS AN ACCEPTABLE
BEDDING NATERIAL.

MAINTAIN 1" MIN. SEPARATION BETWEEN POWER CONDUCTORS AND COMMUNICATION CABLES

@ TYPICAL TRENCH
s

GROUND ROD

GROUND GRID

1100 —VE

CABLE TO ROD
GROUNDING CONNECTOR
BURNDY/GAR6429

NOT FOR :

@ GROUND ROD CONNECTION
" CONSTRUCTION

L1LT +VE

USE LIQUID TIGHT CORD
GRIPS TO ENTER INTO
COMBINER BOX. SEE

CABLE HANGERS, TYP
HOME RUN CABLES TO
/PCH

SUPPORT HOME-RUNS
EXITING COMBINER BOX
WITH HORIZONTAL STRUT.
SEE NOTE

SRS WA [
L c
SIS SN | T
PSS i e=\\2
1/0 AL WIRE SUPPORT
FOR CABLE HANGING
CONTINUOUS METALLIC ——
WARNING TAPE
COPPER EGC
NATIVE BACKFILL ——— 24" MIN CONNECTING TO
MESSENGER CABLE FOR
INTEGRATED GRQUNDING
TEM
GEOTEXTILE FABRIC j
- T
¥ DC COMBINER BOX, TYP.
MIN | | s
BEDDING SAND ——— ™
. i [T MESSENGER WIRE
\\ . o MIN SUPPORT POST
WITH SPANS PER Cj
MANUFACTURER'S
[>- CONDUITS FOR ALL CONDUCTORS. DESIGN (TYP.)
| SEE CONDUIT SCHEDULE FOR SIZE. 8
TYPE, AND QUANTITY
SUPPQRT POST FOR DC
T COMBINER BOX (TYP.) IT
3 .
¥ .
J M‘N L L ’ZN- ROUTE STRINGS AND H
S HOME—RUNS TO BOTTOM E
1. BAGKFILL THE TRENCH AREA WITH CLEAN SPOILS FREE OF AS MUCH ICE AS POSSBLE. OF PANEL. PROVIDE 4' H
2 CONSOLIDATION OF BACK FLL MATERIALS SHALL BE COMPLETED IN 12 INCH UFTS MAXMUM. INTENT OF THE CONSOLIOATION SERVICE LOOP FOR g
1S TO ENSURE ELMNATION oF HOME-RUNS :
3 N GRAVEL: THe TRENG CAP SHALL NOT EXCEED 4 INCHES, FOR TRENCH N TUNDRA, THE TRENGH CAP
% OF THE TRENCH DEPT (1.7: P TRENGH) 10 ALLOV FOR SETIUNG AND Ice REAR RACKING POLE
TiaWs CONTRAGTOR SUALL DISPOSE oF EXCESS EXCAVATED MATERIALS. FINAL CONTGURNG. OF THE T ™. P’ Ll
TUNDRA SHOULD BE CONDUCTED BY HAND (MATCHING SURROUNDING DRAINAGE PATTERNS), T0 ENSURE Nﬂ quwsmN oF
WATER OCCURS, RESULTING IN_EROSION.
4. TRENCHES 1° WIDE SHOULD NOT NEED ANY SEEDING. FINAL REHABILITATION DETERMINATION TO BE WADE BY AGENCY
REPRESENTATIES,
PANY REPRESENTATIVE SHALL BE NOTIFIED AND PRESENT FOR ACCEPTANGE OF TRENCH PRIOR T0 PLACEMENT OF

@ TYPICAL HOME RUN CABLE RUNWAY DETAIL
Vs

E?
ISTALL CABLE HANOMG SYSTEM ACOORDING TO UAMLFACTURERS ISTALLATION INSTRL)
CONTRACT DETERMINE MOST SUTABLE MOUNTING SOLUTION
SOBTORT G CABLES EXTNG THE DO COMBINER. BOX WA UV RESISTART GUTOGOR RATD CABLE
HORIZONTAL STRUT. NSTALL CLOSEST CABLE SUPPORT A DISTANCE OF NO MORE THAN 12° AWAY FR
AS MEASURED BY THE CABLE PATH,
SYSTEM, SUPPORT STRNGS EVERY 12° UNTIL SUPPORTED Bt UNDER-RACKING CABLE MANAGEWENT
SE A LI NTES

3
3

INSTALL ‘SUPPORT FOSTS FOR DG COMBNER BOX IN_UNE WiTH CABLE HANGER MESSENGER SYSTEM

CABLE HANGER
MESSENGER SYSTEM
CABLE CLIP

WRE SUPPORT FOR

ALU MINIMUM

HOME—RUN CONDUCTORS IN
SEPARATE CHANNELS, SEE

@TYP[CAL HOME-RUN CABLE HANGER DETAIL
NS

ICAL_HOME -RUN CABLE HAN:
HOVE-"RUN CONGUCTORS OF mrrmmr cRcst IO SE ROUTED IN SEPARATE CHANNELS I CABLE WANGER MESSENGER
SYSTEM. THE +VE CIRCUIT D IN THE SAME CHANNEL.
INSTALL CABLE HANCERS \N RE(NLAR \NTERVALS AS WRECTED B MANGFACTURERS INSTALLATION INSTRUGTIONS, OF, A
DISTANCE OF NO

OME-RUNS AND, STRINGS ARE ROUTED N, THE 'SAVE. CABLE HANGER MESSENGER SYSTEN, SEPARATE HOME-RUNS AND
STRNGS N-SEPARATE GHANNELS.

NSLRE THAT CABLES ROUTED, FROU HANGING SYSTEM TO COUEINER BOXES DO NOT EXCEED CONDUCTOR BENDING RADIUS
FOR OVERHEAD, CADLE MANAGEMENT SYSTEI

T COMECTED To A
OM THE COMBINER BOX,

SUPPORT HOME-RUNS EVERY 12° UNTIL SUPPORTED BY CABLE HANGER MESSENGER

ENT SYSTEM.
RING COMBINER BOX

FINISHED GRADE

12° N
30" MIN
J; Ll
GROUND ROD_GONNECTOR ——
SEE DETAL 4
8 MN

TYPICAL_GROUND ROD NOTES:

1.~ CONTRACTOR TO PERFORM SOIL RESISTIVITY TESTING TO DETERMINE
AMOUNT OF GROUND RODS NEEDED TO KEEP RESISTANCE BELOW 5
OHMS

@ TYPICAL GROUND ROD

WHIP CONNECTOR ON
BACK OF MODULE

PV WIRE

R

MIN. RADIUS BX
CABLE DIAMETER

PV WIRE
CONNECTOR

MIN RADIUS BX CABLE
DIAMETER

PV_WIRE_BENDING R MENTS NOTES:

1. DBSERVE MIN RADIUS REQUIREMENTS WHEN BUILDING AND
SECURING SOURCE CIRCUIT CONDUCTORS TO MODULES AND
RACKING.

2. SEE MODULE SPEC SHEET OR CABLE SPECS FOR CABLE DIAMETER.

@ PV_WIRE BENDING REQUIREMENTS
NTS

COPPER EQUIPMENT
GROUNDING CONDUCTOR
TORQUE SET SCREW
TO MFR SPECS

SEE NOTE 1

LUG —

TYPIGAL METAL RAGKING CROUNDING NOTES;

¥ JUNCTION BOX ON
BACK OF MODULE

SS NUT WITH INTEGRATED
STAR WASHER

METAL SURFACE — BOX
OR RACKING

TIN PLATED COPPER GROUND
ILSCO_GBL—4DBY.
BURNDY CL50-1

N OAE

SS #10-32 MACHINE SCREW

ANODIZED ALUMINUM_OR PAINTED METAL
SURFACES, "THE. URFACE MOST Be.STRIPAED AND THEN COVERED WTH BURDNY
PENETROX A-13 ANTI—OXIDANT COMPOUND BELOW THE LUG TO ENSURE

CONDUCTIVITY
ON Al

El
ON PAINTED SURFACES, THE PAINT LAYER SHALL BE GROUND
OR SCRATCHED OFF.

i

@TYPICAL METAL RACKING BONDING

ZED AL SURFACES, THE ANODIZATION SHALL BE GROUND OFF.
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/— HINGE ASSEMBLY

N

INSDE
5T

1

GUTSIDE

-

L ¢5

D SWING G

6 5/8" SCH. 40, TYP ALL
GATE AND CORNER FOSTS,

PLAN

1T

o = : 2 7 7
T
oz
80" - g EXTENSION ARM 45° ;‘ =
7-0"
3 STRAND BARBED WIRE
= TOP RAIL
- o5 e eceooaocsoooenosat cosooasot: ooceoeooy mesossot sososto T T et Y [T T - FENCE FABRIC
s | FENCE POST
2 " . B . [ 3 172" scH. a0, v
| o s ST on A ot [ g S FOR ALt A T st B
7l b g - 3
% 2 B e 1kl e
= > . "V" TYPE EXTENSION ARM
L1 LT &
2'-0" TYP. FOR ALL GATE 1"~8" TYP. FOR ALL TANGENT
o CoRNER PSS PosTs
VARIES 25'-0' 10°-0" MAX + 10'-0" MAX 10-0" MAX 1
€ € € €
@ FENCE/GATE ELEVATION
1 |
r-0" \ e 7| —
s |
i A BARBED WIRE
40" —a EXTENSION ARM SET
F":;‘WS’;EE © A 45" ANGLE
] LOCK WIRE FOR BARBED
ST - ozootaRoTo o oS omixt | [+ e oo Rt ord | G WIRE PLACED INSIDE ARM
a'] H & oS 3 TOP RAIL
(R IEItE M n o Bl CONTINUOUS
sio X - .
ol Mrs 3 0 R oY ; R T S WA g FENCE FABRIC
k] e 1k .
> T ’ T
70" ™ -
10°-0" MAX 10°-0" NAX
¢ € @
@ CORNER/TERMINAL FENCE POST ELEVATION
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I
a

MANUAL
DISCONNECT
FOR PARALLEL
GENERATION

LABEL TO BE LOCATED ON THE PV SYSTEM AC
DISCONNECT. LABEL TO BE ENGRAVED PLASTIC
(1) TOTAL

3/BMN. X —| |

L-i 3" (RED BACKGROUND) 44

NOTICE

PHOTOVOLTAIC SYSTEM
GENERATION METER

LABEL T0 BE LOCATED ON THE PV SYSTEM
GENERATION METER.
(1) TOTAL

NEC 2023 690.13(B), 690.54

NOTICE

PHOTOVOLTAIC SYSTEM AC

DISCONNECT AND POWER SOURCE
RATED OUTPUT CURRENT: 351A

NOMINAL OPERATING VOLTAGE: 480VAC

LABEL TO BE LOCATED ON THE PV SYSTEM AC

DISCONNECT. (1) TOTAL

NEC 2023 705.12(B)(3)(3)

A WARNING

THIS EQUIPMENT FED BY MULTIPLE SOURCES

TOTAL RATING OF ALL OVERCURRENT DEVICES,
EXCLUDING MAIN SUPPLY OVERCURRENT DEVICE,
SHALL NOT EXCEED AMPACITY OF BUSBAR.

PERMANENT WARNING LABEL SHALL BE APPLIED TO
DISTRIBUTION EQUIPMENT WHERE THE PV SYSTEM
INTERCONNECTS. (1) TOTAL

NEC 2023 630.7(0)

MAXIMUM DC VOLTAGE OF PV SYSTEM

MAXIMUM VOLTAGE:1069VDC

LABEL TO BE LOCATED ON COVER OF DC DISCONNECTING MEANS. (4) TOTAL

NEC 2023 690. 31(D)(2)

WARNING: PHOTOVOLTAIC POWER SOURCE

1

3/8 MIN.
RED BACKGROUND

LABEL SHALL BE LOCATED ON ALL EXPOSED RACEWAYS, CABLE TRAYS, OTHER WIRING METHODS, COVERS OR ENCLOSURES OF
PULL BOXES AND JUNCTION BOXES AND ON CONDUIT BODIES IN WHICH ANY OF THE AVAILABLE CONDUIT OPENINGS ARE
UNUSED. LABEL SHALL BE REFLECTVE, AND ALL LETTERS CAPITALIZED AND SHALL BE MINIMUM HEIGHT OF 3/8" IN WHITE ON
A RED BACKGROUND. SPACING BETWEEN LABELS OR MARKINGS, OR BETWEEN A LABEL AND MARKING, SHALL NOT BE MORE

THAN 10FT.

NOT FOR
CONSTRUCTION
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BILL OF MATERIAL
EST.

QTY. DESCRIPTION MFGR./CATALOG NO.
- CABLE LUG, NEMA 2-HOLE, 4/0 AWG CU BURNDY/YA282N
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- CONNECTOR, COMPRESSION, 4/0 CU TO #6-#2 CU BURNDY/YGHC29C26
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#3 GROUND WIRE
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TO GROUND ROD

®OEEEEOBEEEEEPEEPEEREEEEEEEE®EL

NOT FOR
CONSTRUCTION

S

proJecT: RUBY RENEWABLE ENERGY DESIGN ENG. STAMP T "o | orawne no./sieer P ERENCE DRANNG DESCRPTION S c S Co c
DESIGNER/PROJECT ENGINEER: _ GRIFFIN LOGAN/MAX DONALDSON __ o5 # 25-0227 I T%%ﬁ&* REILI{IIIg:gABLE Ngﬁg}ggYE

NO. | DESIGN /CONSTRUCTION /ASBUILT REVISION DWN BY/DATE REVIEWED BY/DATE m
A ISSUED FOR PV _CONSTRUCTION BID GGL/10-11-2025 MED/10-11-2025 TRANSFORMER DETAILS

Consulting Engineers

TEL: (907) 522-1953 s
i 5o B ryre=33-2000_6.dw:
WEB: WA EPSING.COM REF OWO(S):

DRAWNG NO-:

RYRE-S5-2000 seer 6 o 7




NAMEP N S| TEXT
serute | o7y LINE 1 TEXT LINE 2 TEXT LINE 3 TEXT eeie sme [ e
N100 1 INVERTER 1 2x4 3/8
N101 1 INVERTER 2 2x4 3/8
N102 1 DC COMBINER 80X 1 2x4 3/8
N103 1 DC COMBINER 80X 2 2x4 3/8
N104 1 DC COMBINER BOX 3 2x4 3/8
N105 1 DC COMBINER BOX 4 2x4 3/8
N106 1 COMMUNICATIONS PANEL 2x4 3/8
N107 1 400A MAIN AC PANEL 2x4 3/8
N108 1 POWER DISTRIBUTION PANELBOARD 2x4 3/8
N109 1 ca 1 1x3 1/8
N1010 1 cB 2 1x3 1/8
N111 1 CB sS 1x3 1/8
NI12 1 McB 2x4 3/8
N113 1 120V STATION SERVICE PANEL 2x4 3/8
N114 DATA MANAGER 1x3 1/8
N115 METER PANEL 2x4 3/8
N6 CT ENCLOSURE 2x4 3/8
N117 METER ENCLOSURE 2x4 3/8
NOTES:
1) ALL NAMEPLATES SHALL BE 1/16" THICK MINIMUM PLASTIC.
2) ALL NAMEPLATES SHALL HAVE EXTERIOR RATED HIGH—TACK ADHESIVE.
3) ALL NAMEPLATES SHALL BE BLACK SURFACE WTH WHITE TEXT.
4) ALL TEXT SHALL BE "ARIAL BOLD” FONT.
5) EACH LINE OF TEXT SHALL BE CENTERED ON THE NAMEPLATE.
6) ALL TEXT SHALL BE UPPER CASE. NOT FOR
7) AL DIMENSIONS SHOWN IN INCHES. CONSTRUCTION
proJeCT: RUBY RENEWABLE ENERGY DESIGN ENG. STAMP I NO. | DRAWING NO./SHEET REFERENCE DRAWING DESCRIPTION DRAWNG. NANE: TANANA CHIEFS CONFERENCE
DESIGNER/PROJECT ENGINEER: _GRIFFIN LOGAN/MAX DONALDSON __ o5 # 25-0227 | RUBY RENEWABLE ENERGY
NO. DESIGN/CONSTRUCTION /ASBUILT REVISION DWN BY/DATE REVIEWED BY/DATE
T VR NES ro-TT=ets e EQUIPMENT NAMEPLATE SCHEDULE
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Circuit_Information Electrical calculations System Information
Eﬁiﬁ{;ﬁm Bzfﬂtg}:gf” Source Modules Ssﬁggg'cuu gs;gmm Short Circuit 83::;:‘%0“5 ‘(ELL:?;?'QCE g&?gugze Ef‘seedse'ae M%:ému_m Sz;fete(dcus_t;;\? g‘/\‘/re y\l;:‘mum Voltage Voltage g(:‘::"t Information | continuous x;:v‘prgi\r?y Vg::m S(:‘fcéi?/ v;‘\r/ewsif
No. No. Circuit No. |(#) (Voc) Valtage Current (Isc) (1.25%1s¢) (1.25%CC) ) o) Ampacity Wire, 90C, <2% Distance Drop (V) Drop (%) to Current (A) Selected Device | 75C, <2% Voltage
(Vmp) (A) Voltage Drop) (AWG) |(FT) (A) Drop)(AWG)
1 1 1 24 1483 1068.1 13.99 17.49 21.86 21.86 25 25 10 25 1.41 0.13 DS1 INV1 87.44 88 4
1 1 2 24 1483 1068.1 13.99 17.49 21.86 21.86 25 25 10 75 4.23 0.40 DS2 INV1 109.30 110 2
1 1 3 24 1483 1068.1 13.99 17.49 21.86 21.86 25 25 10 120 6.77 0.63 DS3 INV2 87.44 88 4
1 1 4 24 1483 1068.1 13.99 17.49 21.86 21.86 25 25 10 165 9.31 0.87 Ds4 INV2 109.30 110 2
1 1 1 24 1483 1068.1 13.99 17.49 21.86 21.86 25 25 10 25 1.41 0.13
1 2 2 24 1483 1068.1 13.99 17.49 21.86 21.86 25 25 10 75 4.23 0.40
1 2 3 24 1483 1068.1 13.99 17.49 21.86 21.86 25 25 10 120 6.77 0.63
1 2 4 24 1483 1068.1 13.99 17.49 21.86 21.86 25 25 10 165 9.31 0.87 PANEL CHARACTERISTICS
1 2 5 24 1483 1068.1 13.99 17.49 21.86 21.86 25 25 10 210 11.84 1.1 Voc (V) 52.58
2 3 1 24 1483 1068.1 13.99 17.49 21.86 21.86 25 25 10 25 1.41 0.13 Voc Coef. (%/°C) -0.25
2 3 2 24 1483 1068.1 13.99 17.49 21.86 21.86 25 25 10 75 4.23 0.40 Vmp (V) 44.64
2 3 3 24 1483 1068.1 13.99 17.49 21.86 21.86 25 25 10 120 6.77 0.63 Pmox Coef. (%/°C) -0.3
2 3 4 24 1483 1068.1 13.99 17.49 21.86 21.86 25 25 10 185 9.31 0.87
2 4 1 24 1483 1068.1 13.99 17.49 21.86 21.86 25 25 10 25 1.41 0.13 SITE CHARACTERISTICS
2 4 2 24 1483 1068.1 13.99 17.49 21.86 21.86 25 25 10 75 4.23 0.40 T_Amb Min ('C) —45
2 4 3 24 1483 1068.1 13.99 17.49 21.86 21.86 25 25 10 120 6.77 0.63 T_Amb Max (C) 26
2 4 4 24 1483 1068.1 13.99 17.49 21.86 21.86 25 25 10 165 9.31 0.87
2 4 5 24 1483 1068.1 13.99 17.49 21.86 21.86 25 25 10 210 11.84 1.1
noEs: NOT FOR
1) TEMPERATURE CORRECTED OPEN CIRCUIT VOLTAGE CALCULATIONS ARE AS FOLLOWS: VOC = ((Voc * # MODULES) * (1 + ((T_AMB MIN — T_AMB MAX) * (VOC COEF.)) CONSTRUCTION
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TANANA CHIEFS CONFERENCE
HUSLIA PV/BESS DESIGN
EPS JOB NO. 25-0360 — ISSUED FOR PV CONSTRUCTION BID

Consulting Engineers

TEL:(907) 522-1953
FAX:(907) 522-1182

DRAWING THE PROJECT SCOPE IS TO INSTALL A GRID-TIED SOLAR
TITLE R
NUMBER SHEET |REVISION| pHotovoLTAC SYSTEM IN HUSLIA, AK
THE PV SYSTEM CONSISTS OF GROUND MOUNTED SOLAR ARRAYS
GENERAL INFORMATION AND ELECTRICAL SPECIFICATIONS HPVD—EL—0001 1 B AND 3 STRING INVERTERS, THE.DESS S STEM CONSISTS-OF
GENERAL INFORMATION AND ELECTRICAL SPECIFICATIONS HPVD—EL—0001 -~ THE PV SYSTEM
WILL OPERATE IN PARALLEL WITH THE LOCAL UTILITY, WHILE THE
3 . EACH SYSTEM WILL
BESS DRAWINGS NOT —— == HAVE RELATED ELECTRICAL SAFETY AND METERING SYSTEMS.
INCLUDED IN THIS SITE LAYOUT — PV HPVD—EL-2500 2 B
DRAWING SET
SITE_LAYOUT — INTERCONNECTION HPVD—EL-2500 3 B
SITE_LAYOUT — POWER CONVERSION HUT HPVD—EL-2500 4 A SYSTEM SUMMARY
SITE_LAYOUT — COMMUNICATIONS PANEL HPVD—EL-2500 5 A PV SYSTEM SIZE: 518kWdc / 375kWac
INTERCONNECTION. VOLTAGE: 480V, 3 PHASE, 4 WIRE
ONE_LINE DIAGRAM HPVD—EL—0010 1 B
THREE_LINE DIAGRAM HPVD—EL—0100 1 A GENERAL NOTES
PV ARRAY DC WIRING DIAGRAM HPVD—EL—0011 1 A
ALL ELECTRICAL WORK TO BE INSTALLED BY A QUALIFIED AND
PV ELECTRICAL SITE PLAN HPVD—EL—0020 1 A LICENSED ELECTRICAL CONTRACTOR,
CONTRACTOR WILL FOLLOW IBC 2021, NFPA 70, AND NEC 2023 AS
GROUNDING PLAN HPVD-S5-2000 1 A WELL AS ALL APPLICABLE LOCAL, STATE, MUNICIPAL AND CITY
WIREWAY DETALLS HPVD—S5—2000 2 A CODES, ORDINANCES AND REGULATIONS.
EQUIPMENT SAFETY LABEL SCHEDULE HPVD—SS-2000 3 A ALL MODULES AND INVERTERS SHALL BE UL LISTED 1703 & CEC
SITE_FENCING DETAILS HPVD—SS—2000 4 A APPROVED. ALL ELECTRICAL COMPONENTS AND MATERIALS SHALL
F I Pl L il
EQUIPMENT NAMEPLATE SCHEDULE HPVD-SS5-2000 5 A Mg TOR TS PURPOSE AND INSTALLED IN' A WORKMAN LIKE
PRIOR TO INSTALLATION, THE CONTRACTOR SHALL UNDERSTAND ALL
DRAWINGS AND PRODUCT MANUALS.
PV STRING CALCULATIONS HPVD—EL-0700 1 A

PROJECT DEVELOPER: TANANA CHIEFS CONFERENCE

ELECTRICAL ENGINEER OF RECORD: ELECTRIC POWER SYSTEMS, INC.

ELECTRIC SERVICE PROVIDER: AVEC NOT EOR
prosecT: HUSLIA PV/BESS DESIGN ENG. STAMP I NO. | DRAWING NO./SHEET REFERENCE DRAWING DESCRIPTION DRAWING NAME: TANANA CHIEFS CONFERENCE
DESIGNER /PROJECT ENGINEER:  GRIFFIN _LOGAN/MAX DONALDSON _ jo3 # 25-0360 | HUSLIA PV/BESS DESIGN
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ELECTRICAL SPECIFICATIONS

GENERAL

1. IT IS THE RESPONSIBIITY OF THE CONTRACTOR TO INSTALL A
COMPLETE, TESTED, COMMISSIONED, AND SATISFACTORY ELECTRIC
INSTALLATION IN' ACCORDANCE WITH THE DRAWINGS AND
SPECIFICATIONS. THE INTENT OF THE DRAWINGS IS NOT TO SHOW OR
UST EVERY ITEM TO BE PROVIDED BY THE CONTRACTOR. IF AN ITEM
IS NOT SHOWN OR LISTED THE CONTRACTOR IS RESPONSIBLE FOR
PROVIDING THE MISSING ITEMS TO ALLOW THE SYSTEM TO FUNCTION
PROPERLY.

2. ALL DIMENSIONS AND LOCATIONS OF EXISTING CONDITIONS MUST BE
VERFIED PRIOR TO COMMENCING WORK. THE CONTRACTOR SHALL
NOTIFY THE ENGINEER OF ANY DISCREPANCIES NOTED

3. ALL CONTRACTOR INITIATED CHANGES SHALL BE SUBMITTED IN WRITING
TO THE ENGINEER OF RECORD FOR APPROVAL PRIOR TO ANY
CHANGES IN' THE FIELD.

4. EXACT LOCATION AND MOUNTING OF ALL EQUIPMENT SHALL BE
VERIFIED IN THE FIELD.

5. THE CONTRACTOR SHALL READ AND UNDERSTAND ALL DRAWINGS AND
EQUIPMENT MANUALS PRIOR TO INSTALLATION OR OPERATION OF
EQUIPMENT. CONTRACTOR IS TO PROVIDE SKILLED LABOR FOR EACH
TRADE WHOSE WORK RELATES TO THE DRAWINGS AND SPECIFICATIONS.

6. ALL OUTDOOR EQUIPMENT ENCLOSURES SHALL BE RATED NEMA 3R
MINIMUM.

7. ALL THE EQUIPMENT SHOULD BE FREE FROM ANY DEBRIS, DAMAGED
COMPONENTS AND ANY CONNECTION ISSUES.

8. THE CONTRACTOR SHALL KEEP ACCURATE RECORDS OF ALL
DEVIATIONS IN WORK AS INSTALLED FROM WORK SPECIFIED ON THE
DRAWINGS, OR IN THE SPECIFICATIONS, NOTING THE ORIGIN OF THE
CHANGE.

9.  SUFFICIENT ACCESS AND WORKING SPACE SHALL BE PROVIDED NEAR
ELECTRICAL EQUIPMENT PER NEC ARTICLE 110.

10. CONTRAGTOR SHALL PREPARE AN OPERATION AND MAINTENANCE
MANUAL FOR ALL EQUIPMENT AND SYSTEMS INSTALLED.

11, CONDUIT JOINTS SHALL BE CUT SQUARE AND DE-BURRED UNTIL
SMOOTH. BENDS SHALL BE MADE SO THAT THE CONDUIT IS NOT
DAMAGED. THERE SHOULD NOT BE MORE THAN THE EQUIVALENT OF
FOUR QUARTER-BENDS (360 DEGREES) BETWEEN PULL PQINTS.

12, METAUC CONDU\T GROUNDS SHALL BE INSULATED AND SOLIDLY
D TO THE EGC SYSTEM. GROUNDS SHALL BE SIZED
AccoRmNc TO THE NEC.

13. CONDUCTORS SHALL BE COLOR-CODED, FACTORY OR FIELD APPLIED,
WITH AN INDUSTRY STANDARD COLOR FOR EACH PHASE AND THE
NEUTRAL.

BECORD DOCUMENTS

14. ON COMPLETION OF THE PROJECT, A COMPLETE SET OF MARKED v
PRINTS SHOWING ANY DEV\AT\UNS SHALL BE DELIVERED TO Tt
ENGINEER OF REC L THESE DRAWINGS ARE REV\EWED Bv THE

ENGINEER, THE CDNTRACT SHALL REMAIN INCOMPLETE.

WIRING METHODS

15. EXPOSED PV WIRING SHALL BE PV WIRE TYPE, 90 DEGREE C, WET
RATED AND UV RESISTANT.

16. PV_SOURCE AND OUTPUT CIRCUIT CONDUCTORS SHALL BE RED FOR
POSITIVE. BLACK FOR NEGATIVE, AND GREEN FOR GROUND. FIELD WIRING
THAT IS NOT COLOR CODED SHALL BE MARKED AT BOTH ENDS SHOWING
CIRCUIT POLARITY.

17. DC EQUIPMENT SHALL BE LISTED WITH A DC VOLTAGE GREATER THAN
OR EQUAL TO THE MAXIMUM DC SYSTEM VOLTAGE.

18. INTERCONNECT WIRING AND POWER CONDUCTORS MUST BE IN
ACCORDANCE WITH NEC NFPA 70. CONDUCTORS MUST CONFORM TO THE
M\N\MUM EEND RAD\US SPEC\F\ED \N THE SPEC\F\C NEC ARTICLE. WIRE

S TO AVOID DAMAGE
TO \MRE \NSULAT\DN CDNDUCTDRS SHALL EE CGPPER RATED AT 90
DEGREES C UNLESS OTHERWISE NOTED IN_ THE DRAWINGS. FOR OUTDOOR
INSTALLATIONS, CONDUITS AND FITTINGS SHALL BE PROPERLY NEMA
RATED AS REQUIRED BY THE NEC.

19. CONNECTORS SHALL BE TORQUED PER DEVICE LISTING OR
MANUFACTURER'S RECOMMENDATION.

20. AC WIRING SHALL BE COPPER RATED AT 90 DEGREES C, RATED
BODVAC UNLESS OTHERWISE NOTED IN THE DRAWINGS.

N

PV SOURCE CIRCUITS IN FREE AIR SHALL BE PROPERLY SUPPORTED
AND SEPARATED TO MAINTAIN AMPACITY RATINGS AND INSULATION
INTEGRITY.

25. F\ELD MADE CONNECTORS FOR PV QUICK CONNECTS SHALL BE THE SAME TYPE AND
ANUFACTURER AS THE PV MODULES AND USE THE MANUFACTURER SPECIFIED
CR\MP\NG TOOL.

GROUNDING.

26. ONLY ONE CONNECTION TO DC CIRCUITS AND ONE CONNECTION TO AC CIRCUITS
SHALL BE MADE FOR SYSTEM GROUNDING.

27. NON—CURRENT CARRYING METAL PARTS SHALL BE CHECKED FOR PROPER
EQUIPMENT GROUNDING TO ENSURE THE TERMINAL LUG IS PROPERTY BOLTED AND
METAL-METAL CONTACT IS MADE. PAINT AND/OR FINISH AT THE POINT OF CONTACT
IS TO BE REMOVED.

28. MODULES SHALL BE BONDED WITH EQUIPMENT GROUNDING CONDUCTORS BONDED TO
A LOCATION APPROVED BY THE MANUFACTURER WITH A MEANS OF BONDING LISTED
FOR THIS PURPOSE.

29. GROUNDING SYSTEM COMPONENTS SHALL BE LISTED FOR THER PURPOSE, INCLUDING
BUT NOT LIMITED TO GROUND RODS, GROUNDING LUGS, GROUNDING CLAMPS, ETC.

30. GROUNDING CONDUCTORS SHALL MEET THE FOLLOW SPECIFICATIONS:
30.1. SOLID CONDUCTORS: ASTM B 3.

STRANDED CONDUCTORS: ASTM B 8.
TINNED CONDUCTORS: ASTM B 33,

. GROUNDING BUS WHERE SPECIFIED SHALL BE RECTANGULAR BARS OF ANNEALED
COPPER, CROSS SECTION SIZED FOR APPLICATION PER NEC, UNLESS OTHERWISE
INDICATED; WITH INSULATORS.

32. GROUNDING CONDUCTORS SHALL BE ROUTED ALONG THE SHORTEST AND
STRAIGHTEST PATHS POSSIBLE. AVOID OBSTRUCTING ACCESS OR PLACING
CONDUCTORS WHERE THEY MAY BE SUBJECTED TO STRAIN, IMPACT, OR DAMAGE.

33.INSTALL A GROUND CONDUCTOR LOOP AND GROUND RODS, ELECTRICALLY
CONNECTED TO BUILDING STRUCTURE, GROUND RODS, AND EXTERIOR EQUIPMENT AS
SHOWN ON DRAWINGS.

RACEWAYS

34. METAL CONDUIT AND TUBING SHALL MEET THE FOLLOWING STANDARDS:
34.1. RIGID STEEL CONDUIT: ANSI CBO.1.

EMT: ANSI C80.3.

LFMC: FLEXIBLE STEEL CONDUIT WITH PVC JACKET.

35. FITTINGS FOR CONDUIT SHALL BE LISTED FOR TYPE AND SIZE RACEWAY WITH WHICH
USED, AND FOR APPLICATION AND ENVIRONMENT IN WHICH INSTALLED

36. COATED FITTINGS FOR PVC—COATED CONDUIT SHALL HAVE MINIMUM THICKNESS OF
0.040 INCHES WITH OVERLAPPING SLEEVES PROTECTING THREADED JOINTS.

37. NONMETALIC WIREWAY SHALL BE PROVIDED AS FIBERGLASS POLVESTER EXTRUDED
AND FABRICATED TO SIZE AND SHAPE INDICATED, WITH NO S OR_KNOCKQUTS.
COVER IS GASKETED WITH OIL-RESISTANT GASKET MATER\AL AND FASTENED WITH
CAPTIVE SCREWS TREATED FOR CORROSION RESISTANCE. CONNECTIONS ARE
FLANGED, WITH STAINLESS-STEEL SCREWS AND OIL-RESISTANT GASKETS.

38. RACEWAYS FOR OPTICAL FIBER AND COMMUNICATIONS CIRCUITS SHALL BE INSTALLED
AS FOLLOWS:
384, 3/4- \NCH TRADE SIZE AND SMALLER: INSTALL RACEWAYS IN MAXIMUM LENGTHS

38, 1—\NCH TRADE SIZE AND LARGER: INSTALL RACEWAYS IN MAXIMUM LENGTHS OF

3B.3. \NSTALL WITH A MAXIMUM OF TWO 90—DEGREE BENDS OR EQUIVALENT FOR EACH
LENGTH OF RACEWAY UNLESS DRAWINGS SHOW STRICTER REQU\REMENTS
RATE LENGTHS WITH PULL OR JUNCTION BOXES OR TERMINATIO
D\STR\EUT\ON FRAMES OR CABINETS WHERE NECESSARY TO COMPLY !MTH THESE
REQUIREMENTS,

DISCONNECTING MEANS

39. MEANS SHALL BE PROVIDED TO DISCONNECT THE PV SYSTEM FROM WIRING SYSTEMS
INCLUDING POWER SYSTEMS AND ENERGY STORAGE SYSTEMS.

40. PV DISCONNECTS SHALL NOT BE REQUIRED TO BE SUITABLE AS SERVICE EQUIPMENT
AND SHALL BE RATED IN ACCORDANCE WITH ARTICLE 690 PART Ill: DISCONNECTING
MEANS.

PANELBOARDS
41. CONTRACTOR SHALL PROVIDE THE FOLLOWING SUBMITTALS:

41.1. EACH TYPE OF PANELBOARD, QVERCURRENT PROTECTIVE DEVICE, TRANSIENT
VOLTAGE SUPPRESSION DEVICE, ACCESSORY, AND COMPONENT INDICATED.
INCLUDE DIMENSIONS AND MANUFACTURERS' TECHNICAL DATA ON FEATURES,

PERFORMANCE, ELECTRICAL CHARACTERISTICS, RATINGS, AND FINISHES.

41.2. MANUFACTURER SEISMIC QUALIFICATION CERTIFICATION: = SUBMIT CERTIFICATION
THAT PANELBOARDS, OVERCURRENT PROTECTIVE DEV\CES ACCESSOR\ES AND
COMPONENTS WILL WMITHSTAND SEISMIC FORCES DEFINED IN DIMISION 26 SECTION
"VIBRATIDN AND SEISMIC CONTROLS FOR ELECTRICAL SYSTEMS INCLUDE THE
FOLLOWING:

41.2.1. BASIS OF CERTFICATION: INDICATE WHETHER WITHSTAND CERTIFICATION IS
BASED ON ACTUAL TEST OF ASSEMBLED COMPONENTS OR ON CALCULATION.

41.2.2. DIMENSIONED OUTLINE DRAWINGS OF EQUIPMENT UNIT: IDENTIFY CENTER OF
GRAVITY AND LOCATE AND DESCRIBE MOUNTING AND ANCHORAGE

PRO!
41.2.3. DETAILED DESCRIPTION OF EQUIPMENT ANCHORAGE DEVICES ON WHICH THE
CERTIFICATION IS BASED AND THEIR INSTALLATION REQUIREMENTS.

41, 3 FIELD QUALITY-CONTROL TEST REPORTS INCLUDING THE FOLLOWING:
TEST PROCEDURES USED.
41.3.2. TEST RESULTS THAT COMPLY WITH REQUIREMENTS.
2133 RESULTS OF FAILED TESTS AND CORRECTIVE ACTION TAKEN TO ACHIEVE
TEST RESULTS THAT COMPLY WITH REQUIREMENTS.

41.4. PANELBOARD SCHEDULES: FOR INSTALLATION IN PANELBOARDS. SUBMIT FINAL
VERSIONS AFTER LOAD BALANCING.

41.5. OPERATION AND MAINTENANCE DATA: FOR PANELBOARDS AND COMPONENTS TO
INCLUDE IN EMERGENCY, OPERATION, AND MAINTENANCE MANUALS. IN ADDITION
TO ITEMS SPECIFIED IN DIVISION 01 SECTION "OPERATION AND MAINTENANCE
DATA,” INCLUDE THE FOLLOWING:
#1.5.1.  MANUFACTURER’S WRITTEN INSTRUCTIONS FOR TESTING AND ADJUSTING
OVERCURRENT PROTECTIVE DEVICES.
41.5.2. TIME-CURRENT CURVES, INCLUDING SELECTABLE RANGES FOR EACH TYPE OF
OVERCURRENT PROTECTIVE DEVICE

42. CONTRACTOR SHALL MEET THE FOLLOWING QUALITY ASSURANCE STANDARDS:

42.1. SOURCE LIMITATIONS: OBTAIN PANELBOARDS, QVERCURRENT PROTECTIVE
DEVICES, COMPONENTS, AND ACCESSORIES THROUGH ONE SOURCE FROM A
SINGLE MANUFACTURER.

42.2. PRODUCT OPTIONS:  DRAWINGS INDICATE SIZE, PROFILES, AND DIMENSIONAL
REQUIREMENTS OF PANELBOARDS AND ARE BASED ON THE SPECIFIC SYSTEM
INDICATED. REFER TO DIVISION 01 SECTION "PRODUCT REQUIREMENTS.”

42.3. ELECTRICAL COMPONENTS, DEVICES, AND ACCESSORIES: LISTED AND LABELED
AS DEFINED IN NFPA 70, ARTICLE 100, BY A TESTING AGENCY ACCEPTABLE TO
AUTHORITIES HAVING JURISDICTION, AND MARKED FOR INTENDED USE.

42.4. COMPLY WITH NEMA PB 1

42.5. COMPLY WITH NFPA 70.

43. CONTRACTOR SHALL COORDINATE LAYOUT AND INSTALLATION OF PANELBOARDS AND
COMPONENTS WITH OTHER CONSTRUCTION THAT PENETRATES WALLS OR IS
SUPPORTED BY THEM, INCLUDING ELECTRICAL AND OTHER TYPES OF EQUIPMENT,
RACEWAYS, PIPING, AND ENCUMBRANCES TO WORKSPACE CLEARANCE REQUIREMENTS.

44. CGNTRACTOR SHALL PROVIDE PANELBOARD PRODUCTS THAT MEET THE FOLLOWING

441 MANUFACTURER SHALL BE AS SHOWN ON DRAWNGS OR EQUAI
44.2. FABRICATE AND TEST PANELBOARDS ACCORDING TO IEEE 344 TO WITHSTAND
SEISMIC FORCES DEFINED IN DIVISION 26 SECTION "VIBRATION AND SEISMIC
ONTROLS FOR ELECTRICAL SYSTEMS.”
44.3, ENCLOSURES SURFACE MOUNTED CABINETS. NEMA PB
44.31. RATED FOR ENVIRONMENTAL CONDITIONS AT \NSTALLED LOCATKJN
44.3.2. OUTDUUR LOCATIONS: NEMA 250, TYPE 4X STAINLESS.
44.3.3. OTHER WET OR DAMP INDOGR LOCATIONS: NEMA 250, TYPE 4X.
44.3.4. FRONT: SECURED TO BOX WITH CONCEALED TRIM CLAMPS. FOR
SURFACE—MOUNTED FRONTS, MATCH BOX DIMENSIONS; FOR FLUSH-MOUNTED
FRONTS, OVERLAP BOX.
44.3.5. FINISH:MANUFACTURER'S STANDARD ENAMEL F\N\SH OVER
CORROSION—RESISTANT TREATMENT OR PRIMER C!
44.3.6. DIRECTORY CARD. WITH TRANSPARENT PROTECTWE covER MOUNTED IN
METAL FRAME, INSIDE PANELBOARD DO

44.4. PHASE AND GROUND BUSES:
44.4. MATERIAL:  HARD—DRAWN COPPER, 98 PERCENT CONDUCTIVITY.
44.4.2. EQUIPMENT GROUND BUS: ADEQUATE FOR FEEDER AND BRANCH-CIRCUIT
EQUIPMENT GROUND CONDUCTORS; BONDED TO BOX
445 CONDUCTOR CONNECTORS: SUITABLE FOR USE WITH CONDUCTOR MATERIAL.
451, LUGS: MECHANICAL TYPE.

44.6. SERVICE EQUIPMENT LABEL: UL LABELED FOR USE AS SERVICE EQUIPMENT FOR
PANELBOARDS WITH MAIN SERMCE DISCONNECT SWITCHES.

44.7. UL LABEL INDICATING SERIES—CONNECTED RATING WITH INTEGRAL OR REMOTE
UPSTREAM OVERCURRENT PROTECTIVE DEVICES. INCLUDE SIZE AND TYPE OF
UPSTREAM DEVICE ALLOWABLE, BRANCH DEVICES ALLOWABLE, AND UL
SERIES—CONNECTED SHORT—CIRCUIT RATING.

45. CONTRACTOR SHALL PROVIDE OVERCURRENT PROTECTIVE DEVICES THAT MEET THE
FOLLOWING CRITERIA:

45.1. MOLDED-CASE CIRCUIT BREAKER. PROVIDE BREAKERS FROM_PANELBOARD
MANUFACTURER. UL 489, WTH SERIES—CONNECTED RATING TO MEET AVAILABLE
FAULT CURRENTS

45.2. THERMAL-MAGNETIC CIRCUIT BREAKERS: _INVERSE TIME-CURRENT ELEMENT FOR
OW—LEVEL QVERLOADS, AND INSTANTANEOUS MAGNETIC TRIP ELEMENT FOR
SHORT CIRCUITS. ADJUSTABLE MAGNETIC TRIP SETTING FOR CIRCUIT-BREAKER
FRAME SIZES 250 A AND LARGER

45.3. ADJUSTABLE INSTANTANEOUS—TRIP CIRCUIT BREAKERS: MAGNETIC TRIP ELEMENT
WITH FRONT-MOUNTED, FIELD-ADJSTABLE TRIP SETTING.

45.4. ELECTRONIC TRIP-UNIT CIRCUIT BREAKERS SHALL HAVE RMS SENSING;
FIELD- REPLACEABLE RATING PLUG; AND WITH THE FOLLOWNG FIELD-ADJUSTABLE
SETTINGS:

45.4.1. INSTANTANEOUS TRIP.

45.42. LONG- AND SHORT-TIME PICKUP LEVELS

45.4.3. LONG— AND SHORT-TIME TIME ADJUSTMENTS.

45.4.4. GROUND—FAULT PICKUP LEVEL, TIME DELAY, AND 12/T RESPONSE.

45.5. GFCI CIRCUIT BREAKERS: SINGLE— AND TWO—POLE CONFIGURATIONS WITH 5-MA
WHERE INSTALLED PROTECTION OF GENERAL USE RECEPTACLES, WHERE
REQUIRED, 30-MA TRIP SENSITMTY FOR CIRCUITS INSTALLED TO SUPPLY
SPECIFIC EQUIPMENT.

REQUIRED SAFETY SIGNS AND LABELS

1. THE MARKING SHALL ADEQUATELY WARN OF THE HAZARD USING EFFECTIVE WORDS AND/OR
COLORS AND/OR SYMBOLS PER NEC 110.21.

2. THE LABEL SHALL BE PERMANENTLY AFF\XED TO THE EQUIPMENT OR WIRING METHOD AND
SHALL NOT BE HAND WRITTEN PER NEC 110

3. THE LABEL SHALL BE OF SUFFICIENT DURABILITY ABLE TO WITHSTAND THE ENVIRONMENT
INSTALLED IN PER NEC 110.21.

4. LABELS AND MARKINGS SHALL BE APPLIED TO THE APPROPRIATE COMPONENTS IN
ACCORDANCE WITH THE NEC.

5. PV MODULES AND INVERTERS ARE TO BE SUPPLIED FROM THE MANUFACTURER WITH
PRE-APPLIED MARKINGS TO MEET THE REQUIREMENTS OF NEC 690.51 & 690.41(B)(1)

6. UNLESS OTHERWSE SPECIFIED ON THE LAEEUNG SHEET, OSHA 1910.145 AND ANSI 2535
RECOMMENDED SPECIFICATIONS ARE AS FOLL(
1. ROUNDED OR BLUNT CORNERS FREE OF SHARF‘ EDGES.
6.2. VISIBLE AT A MINIMUM DISTANCE OF 5FT, OR GREATER.
6.3. "DANGER" HEADER; RED BACKGROUND WITH WHITE LETTERING.
6.4. "WARNING" HEADER; ORANGE BACKGROUND WITH BLACK LETTERING.
6.5. "CAUTION" HEADER; YELLOW BACKGROUND WITH BLACK LETTERING.
6.6. "NOTICE' LABEL HEADER TO BE IN BLUE WITH WHITE LETTERING.
6.7. OTHER TEXT TO BE BLACK ON A WHITE BACKGROUND.

ALL RELEVANT COMPONENTS OF THE PHOTOVOLTAIC SYSTEM SHALL BE CLEARLY MARKED
AND LABELED IN ACCORDANCE WITH NEC ARTICLE 690,
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STANDARD BLOCKS -

ELECTRICAL

STANDARD ABBREVIATIONS

— ELECTRICAL

A AMPERE 1A ELECTRONICS INDUSTRY ASSOCIATION N NEWTON A TELECOMMUNICATIONS INDUSTRY
ACB AR CIRCUIT BREAKER EJ EXPANSION JOINT N NORTH ASSOCIATION
Q PROTECTION, INSTRUMENTATION, OR AUTOMATION DEVICE AB AR BREAK EL ELECTRICAL NC NORMALLY CLOSED TRP TRIP
POWER /POTENTIAL TRANSFORMER ABV ABOVE ELEV  ELEVATION Ncc NORMALLY CLOSED CONTACT TURB  TURBINE
AC ALTERNATING CURRENT ENCL  ENCLOSURE N/C NO CONNECTION ™ TRANSMIT
ADY ADJUSTABLE £Q EQUAL NIC NOT IN CONTRACT ™ TYPICAL
N COIL OR ELEMENT ADJT  ADJACENT EQUIP  EQUIPMENT NO NORMALLY OPEN ue UNDERGROUND
ALT ALTERNATE EST ESTIMATE NoC NORMALLY OPEN CONTACT UNO  UNLESS NOTED OTHERWISE
AL ALUMINUM EXIST  EXISTING NS SYNCHRONIZING NEUTRAL v voLT
INPUT APPRX  APPROXIMATE F FARAD NTS NOT T0 SCALE VA VOLTAMPERE
DC BREAKER B F FUSE o OUTSIDE DIAMETER VA PHASE A VOLTAGE
BF BREAKER FAIL FREQ  FREQUENCY T OUTPUT VAR REACTIVE POWER
BFI BREAKER FAIL INITIATE FT FE 3 REAL POWER OR PRIMARY VB PHASE B VOLTAGE
AN/ RESISTOR BKR BREAKER FT FEED THROUGH PR PUSH BUTTON VAC ALTERNATING CURRENT VOLTAGE
BLDG  BUILDING FUT FUTURE PF POWER FACTOR Ve PHASE C VOLTAGE
BLK BLOCK G CONDUCTANCE OR GROUND PLC PROGRAMMABLE LOGIC CONTROLLER ves VACUUM CIRCUIT BREAKER
BOT BOTTOM GA GAUGE PM PAD-MOUNT TRANSFORMER voe DIRECT CURRENT VOLTAGE
% g POTENTIAL TRANSFORMER [ NORMALLY OPEN CONTACT BTV BRITISH THERMAL UNIT GALV  GALVANIZED PSSS  PROVIDER SWITCHYARD VERT  VERTICAL
BTWN  BETWEEN B GROUND BUS PT POINT VIF VERIFY IN FIELD
BU BACKUP ecB GAS CIRCUIT BREAKER PT POTENTIAL TRANSFORMER W NEUTRAL VOLTAGE
M~ NORMALLY CLOSED CONTACT c coLoums GEN  CENERATOR PVC  POLYVINYL CHLORIDE W VOLTAGE REGULATOR
3 E POTENTIAL TRANSFORMER cap CAPACITOR OR CAPACITANCE el GALVANIZED IRON PWT  PAVEMENT VREG  VOLTAGE REGULATOR
@ AMBER LIGHT cap CORRUGATED ALUMINUM PIPE GND GROUND PWR POWER vs SYNCHRONIZING VOLTAGE
cB CENTER BREAK GOAB  GANG OPERATED AIR-BREAK SWITCH [ REACTIVE POWER vr VOLTAGE TRANSFORMER
= CURRENT TRANSFORMER CBL  CABLE GRC  GALVANIZED RIGID CONDUIT R RESISTANCE OR RESISTOR w WEST
® RED LIGHT CEM CEMENT GRD GRADE, GRADING RCLS RECLOSE w WATT
CcF CUBIC FOOT GRSC  GALVANIZED RIGID STEEL CONDUIT RAD RADIUS w/ WITH
? FUSED DISCONNECT @ GREEN LIGHT CHK CHECK H HENERY RAD RADIAN w/o WITHOUT
cl CAST IRON HDPE  HIGH-DENSITY POLYETHYLENE RD ROAD X REACTANCE
cIP CAST IRON PIPE HLO HOT LINE ORDER RE REMOTE END XFMR  TRANSFORMER
BLUE LIGHT CIPC CAST—IN—PLACE CONCRETE HORIZ  HORIZONTAL REF REFERENCE XMSSN  TRANSMISSION
\ﬁ 3—PHASE GROUNDED WYE CONNECTION CIR CIRCLE HP HORSEPOWER REQD REQUIRED Y ADMITTANCE
= e CKT CIRCUIT HZ HERTZ RET REMOTE END TRIP S YELLOW
{Dj INCANDESCENT LIGHT CLK CLOCK 1A PHASE A CURRENT RET  RETURN z IMPEDANCE
g 1-PHASE GROUNDED WYE CONNECTION CLS CLOSE B PHASE B CURRENT REV REMSION 2 TIME-DELAY
= CMIL  CIRCULAR MIL Ic PHASE C CURRENT RLY RELAY 2 DISTANCE
SHORTING BLOCK cMP CORRUGATED METAL PIPE i) INSIDE DIAMETER RR RAILROAD 25 SYNCHRONISM CHECK
A 3—PHASE DELTA CONNECTION cos COSINE IN INPUT ROW  RIGHT OF WAY 27 UNDERVOLTAGE
CONC  CONCRETE IN INCH RTS READY TO SEND 30 ANNUNGIATOR
° CONNECTION POINT CONST ~ CONSTRUCTION IN NEUTRAL CURRENT RTY REMOTE TERMINAL UNIT 32 DIRECTIONAL POWER
» POLARITY MARK CONT  CONTINUOUS INCL  INCLUDE(D), INCLUDING RX RECEIVE 37 UNDERCURRENT OR UNDERPOWER
CONTR  CONTRACTOR IND INDUSTRY s APPARENT POWER 38 BEARING
cs INT INTERSECTION s SOUTH 40 FIELD
= GROUND ° TERMINATION CONNECTION POINT CSP CORRUGATED STEEL PIPE IV INVERT s SOURCE 43 MANUAL TRANSFER OR SELECTOR DEVICE
cT CURRENT TRANSFORMER P POLARIZING CURRENT S—L SOURCE-LOAD 46 REVERSE—PHASE
y CRL  CBICIRDISWITCHER OR CONTROL SWITCH i COMPLEX NUMBER SA SURCE ARRESTOR 47 PHASE-SEQUENCE VOLTAGE
o  FUSED DISCONNECT [] POLARITY MARK (CURRENT TRANSFORMERS) cTS CLEAR TO SEND v JOULE s¢ SWITCH CABINET 49 MACHNE OR TRANSFORVER THERNAL RELAY
cu COPPER B JUNCTION BOX sec SECTION 50 INSTANTANEQUS OVERCURRENT
oc DIRECT CURRENT KA KILOAMPRERE SEC SECONDARY 51 AC TIME OVERCURRENT
U& GROUND e} DATA CARRIER DETECT KV KILOVOLT sve SERVICE 52 AC CIRCUIT BREAKER
o  FUSED DISCONNECT WITH SLUG DCE DATA COMMUNICATIONS EQUIPMENT KW KILOWATT sve STATIC VAR COMPENSATOR 520 NORMALLY OPEN BREAKER CONTACT
Py DDE DOUBLE DEAD END L INDUCTANCE SHT  SHEET 52 NORMALLY CLOSED BREAKER CONTACT
DE DEAD END L LINE SIM SIMILAR 59 QVERVOLTAGE
°o o CIRCUIT BREAKER DEM DEMOLISH, DEMOLITION L LoAD SN SINE 60 VOLTAGE BALANCE
DEMOB  DEMOBILIZE 8 LOAD BREAK SPEC  SPECIFICATION 63 PRESSURE SWITCH
DET DETAIL LGPP LANDFILL GAS POWER PLANT SPECS ~ SPECIFICATIONS 64 APPARATUS GROUND
= FUSE DFR DISTURBANGE FAULT RECORDER LT LIGHT SPSS  SPARTAN SUBSTATION 67 AC DIRECTIONAL OVERCURRENT
ol DIGITAL INPUT M METER(S) ss SYNCHRONIZING SWITCH 68 BLOCKING
DIA DIAMETER MAT MATERIAL STA STATION 69 PERMISSIVE
\ HOOK STICK OPERATED SWITCH DIAG DIAGONAL MAX MAXIMUM ST STANDARD 7 LEVEL SWITCH
DM DIMENSION NFG MANUFACTURER sW SWITCH 74 ALARM
° DIST  DISTRIBUTION M MILE SWGR  SWITCHGEAR 76 DC OVERCURRENT
DNP DISTRIBUTED NETWORK PROTOCOL MIN MINIMUM SYM SYMMETRICAL 78 OUT-OF—STEP
oo MANUALLY OPERATED SWITCH DO DIGITAL QUTPUT Misc MISCELLANEOUS SYNCH ~ SYNCHRONIZE 79 RECLOSING RELAY
DSSS D STREET SUBSTATION MM MILLIMETER(S) T TIME OR TRANSFORMER B1 FREQUENCY
o DTE DATA TERMINAL EQUIPMENT MO MOTOR OPERATED (OR) TAN TANGENT 85 CARRIER OR PILOT WIRE
—o THERMOSTAT Dwe DRAWING MOB MOBILIZE M TRIP COIL MONITOR B6 Lock out
EA EACH MTR METER TEL TELEPHONE 87 DIFFERENTIAL
MW MEGAWATT TERM TERMINAL 94 TRIPFING
N NEUTRAL TEMP  TEMPORARY
CABLE # /0
EQUIPMENT W CABLE TAG WIRING DIAGRAMS & 3-LINES
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B “ NOT FOR
CONSTRUCTION

» .
( — — SOLAR ARRAY LEASE LOT

( = PV ARRAY AREA (~2.68 ACRES)

BESS CONTAINER & 1
ISOLATION TRANSFORMER \

PROPOSED 25’ SITE ENTRANCE GATE /

- FouER coveRson HuT | LEGEND
DC COMBINER
BOX (6)
LIMIT OF
77777 DISTURBANCE
(LoD)

——e———— FENCE LINE

LEASE LOT

NOTES:

S VEC POUER PLANT LOCATION
CONTRACTOR IS RESPONSIBLE FOR CONFIRMING SOLAR ARRAY
. LEASE LOT PROPERTY LINES AND CORNERS PRIOR TO
. ’ CONSTRUCTION
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System Summary
Physical
Methodology Fixed Tilt, Ground Mount|
Tilt °
Racking System / Model Nuance PowerRACK 4X6
Watts per Module 595W
24 Module Strings (#) 36
Quantity of Modules 864|
16" SETBACK TO FENCELINE Total DC System Size 514,080W
DC/AC Ratio 1.37
9 SETBACK TO FENCELINE
Inverter
Manufacturer SMA|
Model Sunny Highpower PEAK3 125-US
Inverter Size 125kW
Quantity of Inverters 3
Strings per Inverter 12
PV Modules
Manufacturer SEG SOLAR
BESS CONTAINER & Model SEG-595-BTA-BG|
ISOLATION TRANSFORMER Peak Power 595W|
Quantity of Modules 864|
LEGEND
DC COMBINER
BOX (6)
PROPOSED 25' SITE ENTRANCE GATE LIMIT OF
77777 DISTURBANCE
POWER CONVERSION HUT (LOD)
SEE REF.
19' SETBACK TO FENCELINE —o—o—o—— FENCE LINE

SOLAR
~ INVERTER (3)

SITE LAYOUT

1/32" = 40'=0"

NOT FOR
CONSTRUCTION
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CONDUIT FROM BESS

/

PCH (WEST QU

PCH (WEST INSIDE)

®

HOME—RUN ENTRY

0 \CAELE HANGER MESSENGER SYSTEM
0

ABLE SECURED TO PCH EVERY 12"
! FROM HANGER TO CONDUIT
1
F Z—12" 90" SWEEP ANGLED DOWN
A IQUID TIGHT CONDUIT GLAND

®fF

CONDUIT TO POWERHOUSE

BUILDING MANUFACTURER TO PROVIDE PRE-FABRICATED METAL BUILDING PER FOLLOWING
SPEC\F\CAT\ONS‘
STRUCTUR,
F P\TC ;312
—ROOF DEAD LOAD 30PSF MINIMUM
—~MAX WALL LOAD: 220LBS (INVERTER)
—MAX FLOOR LOAD: 210LBS (STATION SERVICE SUBSTATION)
INSULATION:
—WALL INSULATION: R22 MINIMUM
—CEILING INSULATION: R30 MINIMUM

ALL INTERIOR CONDUITS SHALL BE GALVANIZED RIGID CONDUIT (GRC) OR ELECTRICAL METALLIC TUBING
(EMT). EXTERIOR CONDUIT SHALL BE RIGID GALVANIZED CONDUIT ONLY. EMT TYPE COUPLERS AND
FITTINGS SHALL BE RAIN-TIGHT COMPRESSION TYPE. GROUNDING BUSHINGS SHALL BE INSTALLED AT
THE SOURCE END OF THE EMT CONDUIT RUNS FROM THE AC PANEL.

1

]
]
]h

®

PCH (SOUTH INSIDE)

CONDUIT ENTRY INTO BU\LD\NG—/

PCH (EAST INSIDE)

/—HuME RUN HANGING SYSTEM

/

/

PCH (SOUTH OUTSIDE)

4 FOOT SERVICE LOOI

NOT FOR
CONSTRUCTION

®

BILL OF MATERIAL

EST.
UNIT A DESCRIPTION MFGR. /CATALOG NO.
EA 3 | SUNNY HIGHPOWER PEAK3—125KW SMA/SHP 125-US—21
EA 1| COMMUNICATION PANEL SEE REF. 1
EA 1 |POWER DISTRIBUTION PANELBOARD SQUARED/HCP18686M
EA 1 |STATION SERVICE SUBSTATION, 10kVA HAMMOND /M1PCO10LESF
EA 3 | 2004 GRCUIT BREAKER
EA 1 |30A/2P CIRCUIT BREAKER
EA 1 |600A MAIN CRCUIT BREAKER
600A LOAD BREAK DISCONNECT
EA 1

W/PROVISIONS FOR PADLOCK

EA ELECTRIC BASEBOARD HEATER, 1000W, 120VAC
1 W/ BUILD-IN_THERMOSTAT

6@6@6@@@69996669992

EA 1 | ADJUSTABLE THERMOSTAT
™ WAL MOUNT SHUTTER FAN, >2500CFM, 120VAC
1 [W/ DAMPER MOTOR CONTROLLED BY THERMOSTAT
EA 2 | GFCI RECEPTACLE
ELECTRO INDUSTRIES
EA 1 |SHARK 250 SELF-ENCLOSED METER ASSEMBLY | /ENGSHK250-277-60—10-V3-D2-INP0OS-X
EA 2 | 90" veNTLATION HODD Wi INSECT SCREEN
EA 1 | 10" MOTORIZED INTAKE DAMPER
EA 1 |UGHT swncH
EA 1 | 600V 20A METER SOCKET MLBANK/UCT237-XL
W/SELF—SHUNTING BYPASS
EA 1 |800A CT ENCLOSURE
NOTES:

(1) MOUNT SMA SHP-125-US INVERTERS SUCH THAT THEY ARE 4" AWAY FROM THE WALL.
AND 20" ON ALL OTHER SIDES FROM WALLS, FLOORS, CEILINGS, AND OTHER DEVICES.
MAINTAIN 4’ WORKING CLEARANCE ZONE IN FRONT OF INVERTERS, PER NEC. PROVIDE A 4" X 4"
WIREWAY (MINIMUM) BETWEEN INVERTERS AND PANELBOARD

(2) MOUNT PUWER D\STR\BUT\ON PANELBOARD SUCH THAT MANUFACTURER RECOMMENDED CLEARANCE
DISTANCES Bl DARD AND WALLS, FLOORS, CEILINGS, AND DTHER DEVIC
1S MA\NTMNED AS WELL AS A 4 WORKING CLEARANCE IN FRONT OF THE PANELBOARD, PER NEC

(3) MOUNT STATION SERVICE SUBSTATION SUCH THAT ALL MANUFACTURER RECOMMENDED CLEARANCE
ZONES AWAY FROM EQUIPMENT IS MAINTAINED, AS WELL AS A 4' WORKING CLEARANCE ZONE IN
FRONT OF THE DEVICE, PER NEC

(%) ROUTE CONDUITS SUCH THAT THE STUB-UP AREA IS DIRECTLY UNDER ALL DESTINATION DEVICES
IN THE POWER CONVERSION HUT

(5) PROVIDE CEILING MOUNTED LIGHTING SUCH THAT 30 FOOTCANDLES IS MANTAINED. MOUNT LIGHT
SWITCH NEXT TO DOOR AT LEAST 40" FROM FLOOR.

ANY LINE ITEM ON THE BILL OF MATERIAL THAT DDES NOT HAVE A SPECIFIED MFGR./CATALOG NO.
IN THE RIGHT—HAND COLUMN CAN BE CONTRACTOR DETERMINED, PROVIDED THAT ALL CONDITIONS
SPECIFIED IN THE GENERAL PROJECT NOTES ARE MET.

(7) VENTILATION FOR THE ENCLOSURE SHALL BE PROVIDED BY A WEATHERPROOF 120VAC EXHAUST
FAN WITH A MINIMUM FLOW RATE OF 2500CRFM, CONTROLLED BY AN ADJUSTABLE THERMOSTAT
FOR FAN OPERATION OF INTERIOR AIR TEMPERATURES OF 35T AND ABOVE, AND BY A 10"
MOTORIZED INTAKE DAMPER. EXHAUST SHALL BE PROVIDED WITH A 90" EXTERIOR HOOD WITH A
9D0* EXTERIOR HODD WITH INSECT SCREENS TO PREVENT INTRUSIONS OF WIND DRIVEN RAIN/SNOW.

MOUNT RECEPTACLES ON INSIDE WALLS OF PCH AT LEAST 18" FROM FLOOR. MOUNT ON
RECEPTACLE ON EAST SIDE OF DOOR (NORTH WALL), AND ONE RECEPTACLE NEXT TO \NVERTER 2
(SOUTH WALL).

CONNECT SHARK 250 CURRENT TRANSFORMERS AND POTENTIAL TRANSFORMERS TO THE 400A
OUTPUT BREAKER AT POWER DISTRIBUTION PANELBOARD THROUGH A 1" CONDUIT.

HEATING TO BE PROVIDED BY ELECTRIC BASEBOARD HEATER WITH BUILT—IN THERMOSTAT. HEATER
OT TURN ON BELOW 10F.

HOME—RUN CABLES TO ENTER INTO PCH VIA CONDUIT SWEEP ANGLED DOWN. MIN CONDUIT RADIUS
TO BE 8 X THE DIAMETER OF THE LARGEST CABLE. SUPPORT CABLES EVERY 12"AS MEASURED BY
THE CABLES PATH FROM HANGER, TO CONDUIT WITH UV RESISTANT, OUTDOOR RATED CABLE TIES.
ADD IN A 4FT SERVICE LOOP BEFORE ENTERING INTO THE CONDUIT. EXACT HEIGHT AND
PLACEMENT OF CONDUIT TO BE DETERMINED BY CONTRACTOR ON-SITE.
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' INCOMING INCOMING
INCOMING 120VAC NEUTAL GROUND
TB1-1
B1-2 B1-3
CB-MAIN, 25A >
? B-2, 10A
N
GROUND BAR
PANEL
HEATER
©
BILL OF MATERIAL
EST.
POWER SUPPLY ReF. No.| unIT_ | arv. . oescremon MFGR. /CATALOG NO.
. N © | 2 | W o enosuee
O 120vAc INPUT O ‘ EA 1 INNER PANEL FOR 24X24X10 ENCLOSURE
5 - € | 3 |1on soov uLsas 1-poLe mrcaen
24VDC OUTPUT
St | EA 1 PHOENIX CONTACT 120VAC/24VDC PS, 20 AMP| PHOENIX CONTACT/ 2866776
UPS EA 1 PHOENIX CONTACT 20 AMP UPS PHOENIX CONTACT/ 2320238
0 2mc O “uj LDJ‘ EA 1 | PHOENIX CONTACT 12 Ah BATTERY PHOENIX CONTACT/ 1274119
+ \:4:1 ‘ EA 1 &owx_?NELDEE?Tgs W/BUILT IN REGULATION STEGO/06021.0-00
Q ourur @ EA 1 | DATA mANAGER SMA/EDMM—20
BATTERY EA 1 UL467 GROUND BAR, 6 POLE MINIMUM
@ EA 3 6MM DINRAIL MOUNTED TERMINAL BLOCK
[©) EA 10 | 6MM DINRAIL NOUNTED TERMINAL BLOCK END STOP
to- 1) | e 1 | UNMANAGED ETHERNET SWITCH, 2 FIBER PORTS | MOXA/EDS-G308-2SPF
EATTERY. .
MODULE 1 |35MM DN MOUNTING RAIL
CB-3, 10A
N —— PANEL BOM
O @ (e} -
e =
ETHERNET NOTES:
SWITCH (3 ANY LINE ITEM ON THE BILL OF MATERIAL THAT DOES NOT HAVE A SPECIIED MFGR. /CATALOG NO.
IN THE RIGHT-HAND COLUMN CAN BE CONTRACTOR DETERMINED, PROVIDED THAT THE
o o CONTRACTOR DETERMINED PRODUCT MATCHES THE PRODUCT DESCRIPTION IN THE CENTER COLUMN,
ﬂ m AND THAT ALL CONDITIONS SPECIFIED IN THE GENERAL PROJECT NOTES ARE MET.
CB?4' 10A PROVIDE 1 SPARE CIRCUIT BREAKER FOR EACH SIZE (REF. NO. 3, AND RE. NO. 4) AND STORE IN
N — BOTTOM OF ENCLOSURE
? °
DATA
MANAGER
@ T S T S NOT FOR
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‘ BESS SYSTEM NOT COVERED IN THIS BID

T POWER PLANT
COMMUNICATIONS

TO POWER PLANT
GENERATION BUS

oot [
2

FUSED DISCONNECT
480VAC
50A

4

BESS CONTAINER

(N) PRODUCTION METER
600, 480V, 34 AW
‘ o s

RATIO.’ 606

‘ sess wverren | )
T Poato
(7
005750000
Sobiva

| o

BATTERY MODULES
750KWH

CT'S PROVIDED BY
AVEC, INSTALLED
UNDER THIS CONTRACT

NETER
ENCLOSURE
METER TO BE PROVIDED
BY AVEC, INSTALLED
BY OTHERS

QUTDOOR DISCONNECT

MAN AC LOAD BREAK DISCONNECT
SMITCH 600A, 480V, 3¢

SOLAR PV FARN

POWER CONVERSION_HUT ‘

PV-AG-1, NEMA 1 NTDOCR PAREL 4801/277V. ‘ ‘
c

catse
fo SHARK 250
NETER ASSEVELY
camse ETHERNET —r
fess sranon e = A LA pANEL
Sevar AUX LOAD PANEL care_ | CONVERTER [~ ] cATsE NI FOWER ZONE
VETER 240/120V PANEL ‘ 1T ) 120y paNE SeE
B [ CONEHN AL
480/277V e ETERNET
DISTRIBUTION PANEL XXA/1P SwTcH
y 0 AUXLIARY
600A/3P [~ Lows [ 36, 4, 600A WAN BREAKER, 10kAI
( sonszr XxXa[1P J
ulups
K ‘ ‘ wea (C sooa/s cass (l 30a/2
(C soas ( zoar2e ]
‘ CATEE 81 (] 200a/3P ca2(_ 200A/37 cas(| 200/
480V TO HVAG UNIT

DC COMBINER .
80X 1

ROW 1 PV

(144) MODULES
(1) DC COMBINER

ARRAY

ROW 2 PV ARRAY ROW 3 PV ARRAY
(144) MODULES (144) MODULES
(1) DC CONBINER (1) DC COMBINER

480VAC, 30, 3W

DC COMBINER DC CONBNER DC COMBINER
BOX 2 BOX 3 BOX 4

ROW 4 PV ARRAY
(144) MODULES
(1) DC COMBINER

CATSE CATSE
INVERTER 2 INVERTER 1
suA sHp 125-us-21 [ SMA SH
STRING INVERTER -

P 125-US—2
STRING INVERTER
4BOVAC, 36, 3W

DC CONBINER DC COMBINER
BOX 5 BOX 6

ROW § PV ARRAY
(144) MODULES
(1) DC COMBINER

ROW 6 PV ARRAY
(144) MODULES
(1) DC COMBINER

CEEEH

CONSTRUCTION
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POWER DISTRIBUTION PANELBOARD

A®
et Be Cco N GND TO BESS CONTAINER
200A
——
FROM INVERTER #1 AC ‘
QUTPUT | D
SEE REF. 1 4@
CHASSIS GROUND ‘ ‘ LOAD BREAK DISCONNECT SWITCH T ENCLOSURE
MCB ‘ ‘ 600A ‘ ‘
600A
‘ — e t h o o —
A | ‘ oo ‘ \T\ NP S\ " ‘
[ — I \\ K —
" | | " | TO POWERPLANT
/ ‘ ] ‘ | h ‘ ‘ %) o M
I I I NS ° I
‘ cB2 ‘ ‘ ‘ ‘ ‘
200A o ‘
g I | o I N (U |
FROM INVERTER #2 ‘ SHARK 250 NETER PANEL
OUTPUT
SEE REF. 1 [ —lr— T —
I
GHASSIS GROUND ‘ = ‘
TO GROUND ROD
b AT PANEL ‘ W
‘ SHARK 250
+—3 ‘ METER ENCLOSURE
. ‘ ‘ MINI POWER—ZONE STATION SERVICE XFMR 120/240V_10kVA
cass 100A
\ In i CABLE SCHEDULE
‘ 88 ‘ g T ‘ TAG NO. CONDUCTOR RACEWAY
£
AC-101 | (3) 2/0 CU XHHW, (1) #4 CU GEC AC-0101
FROM INVERTER #3 ‘
AC OUTPUT 208
SEE REF. 1 [ 204 ca2 AC-102 | (3) 2/0 CU XHHW, (1) #4 CU GEC AC-0102
I S 5 >
i — COMMUNICATIONS
RECEPTACLE SOy AC-103 | (3) 2/0 CU XHHW, (1) #4 CU GEC Ac-0103
CHASSIS GROUND CRCUIT 1
20A
U = 20A CB4 AC-200 | 3/PHASE 2/0 CU XHHW, (1) 2/0 CU XHHW NEUTRAL, (1) #4 CU GEC AC-0200
N\ s — >—
P
VENT FAN i AC-300 | 3/PHASE 2/0 CU XHHW, (1) 2/0 CU XHHW NEUTRAL, (1) #4 CU GEC AC-0300
‘ ‘ 20A %
cas ,_,,ﬁgioi Ac-301 | 8D 80
— T4 SPARE
HEATER Ac-400 | TBD 8D
‘ ‘ ‘ ‘ AC-ss | (2) #10 CU XHHW-2 1/2° EMT
SPACE
L J ACI=1 | 412 CU XHHW, #12 CU XHHW NEUTRAL, #12 CU EGC 1/2" EMT
ACI=2 | 112 CU XHHW, #12 CU XHHW NEUTRAL, #12 CU EGC 1/2° EMT
NOTE. ACI=3 | 12 CU XHHW, #12 CU XHHW NEUTRAL, #12 CU EGC 1/2" ENT
~LOW VOLTAGE AC CONDUCTOR SIZING BASED ON A COPPER CONDUGTOR WITH A TEMPERATURE RATING OF 75T.
~USE OF CABLE LARGER THAN SPECIFIED N THE CABLE SCHEDULE IS ALLOWED, PROVIDED THAT THE TEMPERATURE RATING g
NOT FOR CETHE CONDUCTOR 5 MANTANED. ACI-4 | #12 CU XHHW, §12 CU XHHW NEUTRAL, #12 CU EGC 1/2" ENT
~IF LARGER-THAN-SPECIFIED CABLE IS USED, CONFIRN THAT THE CONDUIT SIZE IN THE ASSOCIATED RACEWAY MAINTANS A
CONSTRUCT'ON MAXIMUM 40% FILL RATIO ACI-5 .
—SEE REF. 2 FOR CONDUIT SCHEDULE C1-5 | #12 CU XHHW, #12 CU XHHW NEUTRAL, #12 CU EGC 1/2" ENT
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Row 3
SOURCE TRCUTS

w230 (B e [

w 2302 (O e 16}

)

w230y (O e 10}

w2304 (R e [0}

w2308 (R e [0}

LWﬁJ

INVERTER 41 OUTPUT
O POWER DISTREUTION
PANELBOARD.

SEE REF. |

INVERTER #2 QUTPUT

w2300 [ [0}

)
SOLAR ARRAY

IRIINE
|

O PoWER DISTREBUTION
PANELBOARD
SEE REF. |

GROUNDING SYSTEM

=

INV X.X.X

DESTINATION INVERTER NO. J

DESTINATION COMBINER NO.

\ SOURCE CIRCUIT NUMBER

LEGEND

j— |
|
-
- @_1 commen oo pp (&)
souRce CieuTs — bee
e CABLE SCHEDULE
wy zao (O e JG} 1
T
w2402 (O ‘ TAG NO. CONDUCTOR RACEWAY
w zaos [P I 0C-001 | (12) #10 CU PV WIRE, (1) #8 CU EGC FREE AR
w 2408 (Ol O I ’—‘ — 0C-002 | (12) #10 CU PV WIRE, (1) #8 CU EGC FREE AR
SOLAR ARRAY ‘ ‘ ‘ Dc-003| (12) #10 CU PV WIRE, (1) #8 CU EGC FREE AR
GROUNDING SYSTEM
I—@ Dc-004 | (12) #10 CU PV WIRE, (1) #8 CU EGC FREE AR
s 0]
SoumeE arours O pc-005 | (12) #10 CU PV WIRE, (1) #8 CU EGC FREE AR
w ssan (O i o i ‘
w350z [Tl e JoF N DpC—008 | (12) #10 CU PV WRE, (1) #8 CU EGC FREE AR
w sa04 (R e o} ! ‘ DC-101 | (2) 1/0 AL PV WIRE, (1) #8 CU EGC FREE AR
w ss0s (O 1O = | X
w3506 [P e O } I - S n:‘gg%ié%ﬁgﬁ& 0C-102 | (2) 1/0 AL PV WRE, (1) #8 CU EGC FREE AR
SeE ReF, 1
SaLAR ARRAY ‘ ‘ 0c—103 | (2) 1/0 AL PV WIRE, (1) #8 CU EGC FREE AR
SrsTeu
now s coumar s . @ pC-104 | (2) 1/0 AL PV WIRE, (1) 4B CU EGC FREE AR
o & = I _
wsso (R IO} I pC-105 | (2) 1/0 AL PV WIRE, (1) #B CU EGC FREE AR
T
w ss0z (Rl e Jot
w sa0y (RL e o} } ‘ ‘ Dc-106 | (2) 1/0 AL PV WRE, (1) #8 CU EGC FREE AR
o I
w a0 (EL e [ T NOTE: DC CONDUCTOR SIZING BASED ON UL 4703 PV WIRE WITH A TEMPERATURE RATING OF 90T, SEE CABLE SCHEDULE FOR
w se0s (R J0} t
wy a0 (R e o} f [ EQUIPMENT SCHEDULE
o ‘ ‘ NOT FOR TAG QUANTITY DESCRIPTION
SOLAR ARRAY
GROUNDING SYSTEM @ 3 PV INVERTER; SMA SUNNY HIGHPOWER PEAK3 125-US
CONSTRUCTION @ 6 12 INPUT DC COMBINER; TERRASMART FSFT275-12-N4—CD OR EQUIVALENT
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WHIP CONNECTOR ON
BACK OF MODULE

PV WRE \

MIN. RADIUS 8X
CABLE DIAMETER

CONNECTOR \

DIAMETER

PV_WRE_BENDING REQUIREMENTS NOTES:

1. OBSERVE MIN. BENDING RADIUS REQUIREMENTS WHEN BUILDING AND
SECURING SOURCE CIRCUIT CONDUCTORS TO MODULES AND

RACKING.

2. SEE MODULE SPEC SHEET OR CABLE SPECS FOR CABLE DIAMETER.

% JUNCTION BOX ON

PV WRE

MIN RADIUS 8X CABLE

@ PV _WIRE BENDING REQUIREMENTS
NTS

PV _ELECTRICAL SITE PLAN ~

NOT FOR
CONSTRUCTION

NTS

[ { 1
,\ | i j
[ B f 1

LEGEND

DC COMBINER
BOXES (6)

CABLE HANGER

HOME—RUNS

MESSENGER FOR

PV ARRAY

&

LEGEND

POSITIVE SIDE OF STRING 7

Y NEGATIVE SIDE OF STRING

S

DESTINATION COMBINER NO.

INV X.X. X

pooooooooooooooo|{ QO O

EACH STRING (+VE
CONDU

CONDUCTOR) TO BE
SEPARATED FROM
CONDUCTORS OF OTHER
STRINGS.

CTOR AND —VE

TYPICAL STRING SUPPORT CLIP DETAIL

TYPICAL 24 MODU|

SERIES WIRING NOTES:

1. SUPPORT #10 STRINGS WITH CABLE CLIPS, OR OTHER TCC APPROVED
UNDER—-RACKING CABLE MANAGEMENT SYSTEM AT MOST EVERY 4' (48").

MANUFACTURERS RECOMMENDATIONS. EXACT PLACEMENT AND CONNECTION METHOD TO

BE DETERMINED BY CONTRACTOR ON-SITE

proecT: HUSLIA PV/BESS ENEGRY DESIGN ENG. STAMP DRAWING NO./SHEET REFERENCE DRAWING DESCRIPTION DRAWNG. NANE:
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BOND PANEL FRAMES TOGETHER WITH GROUNDING CLIPS

INTEGRATED GROUNDING SYSTEM
FROM CABLE HANGER MESSENGER /
SYSTEM /
7/
7/
7

@ OVERALL ARRAY GROUNDING PLAN

GROUNDING PLAN NDTES:

1. CONTRACTOR TO TEST EACH GROUNDING ELECTRODE USING THE FALL OF POTENTIAL TEST. GROUND RODS SPACED 6' MIN
APART SHALL BE ADDED AS NECESSARY UNTIL A RESISTANCE TO GROUND VALUE OF 25 OHMS OR LESS IS ACHIEVED.
2. MIN. BARE COPPER GROUND WIRE SIZE SHALL BE #6.

NOT FOR
CONSTRUCTION

GROUND ROD CONNECTOR ——
SEl

BOND RACKING TOGETHER WITH
GROUNDING LUG (TYP.), SEE DETAIL §

E DETAL 3

TYPICAL GROUND ROD NOTES:
1.~ CONTRACTOR TO PERFORM SOIL RESISTIVITY TESTING TO DETERMINE
AMOUNT OF GROUND RODS NEEDED TO KEEP RESISTANCE BELOW 5
OHMS

TYPICAL GROUND ROD

LEGEND

>< GROUNDING

RODS

GROUNDING
—————— GRID

3/0 BARE STRANDED SOFT
DRAWN COPPER BURIED 30"
MIN BGS

BARE STRANDED #6 CU
BONDED TO METAL STRUCTURE
TYP. 2 PLACES

GROUND ROD
J M
|

t
GROUND GRID

f % L
CABLE TO ROl J
GROUNDING CONNECTOR

D
BURNDY/GAR6429

S/ .

HUT GROUNDING DETAIL \
5/8x8' CU

INSTALL GROUNDING CLIP
ACCORDING TO MANUFACTURERS
INSTALLATION INSTRUCTIONS
ENSURING SOLID GROUND
CONNECTIONS AT EACH
MOUNTING POINT

COPPER GROUNDING EQUIPMENT
CONDUCTOR

K

GROUND ROD
SEE DETAIL 3

METAL SURFACE — BOX
K OR RACKING

T~ SEE NOTE 1
TORQUE SET SCREW — g

TO MFR SPECS

TYPICAL METAL RACKING GROUNDING NOTES:

1. PRIOR TO MOUNTING LUGS ON ANODIZED ALUMINUM OR PAINTED METAL
SURFACES, THE SURFACE MUST BE STRIPPED AND THEN COVERED WITH BURDNY
PENETROX A-13 ANTI-OXIDANT COMPOUND BELOW THE LUG TO ENSURE

CONDUCTIVITY

2. ON ANODIZED AL SURFACES, THE ANODIZATION SHALL BE GROUND OFF.
3. ON PAINTED SURFACES, THE PAINT LAYER SHALL BE GROUND

OR SCRATCHED OFF.

@ TYPICAL METAL RACKING BONDING
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MOUND MATERIAL WITH NATIVE BACKFILL
TO ALLOW FOR SETTLEMENT
B — CONDUIT SCHEDULE o LEGEND
ST
=S
TAG | FUNCTION [CONDUIT TYPE |TRADE SIZE DC COMBINER
BOXES (2)
c-0111 INVI TO CB1 EMT 2
CONTINUOUS METALLIC ——— - _——— CABLE HANGER
WARNING TAPE c-onz INV2 TO cB2 EMT 2 MESSENGER
c-0u3 INV3 TQ CB3 EMT 2"
UG POWER
NATIVE BACKFILL ———} 24" MIN _
c-o11s MCBI TO LBDS PVC 3 CABLE
CETEXTILE FABRIC c-1 LBDS TO CTENC. PvC 3 UG COMM
CABLE
N T c-2 CT.ENC. TO PP PVC TBD
-
MIN
BEDDING SAND ——— | c-3 BESS TO CTENC PVC 8D CONDUIT
N O STUB-UP canLe
HANGER /MESSENGER
c-c COMM PANEL TO PP PvC 1 AREA M SYSTEM
- CONDUITS FOR ALL AC CONDUCTORS.
T SEE WIRING SCHEDULE FOR SIZE,
3 . TYPE, AND QUANTITY
[}
- N - - o~ UNDERGROUND CONDUIT
[RENCH _NOTES: TO POWERPLANT (BY
1. BACKFILL THE TRENCH AREA WITH CLEAN SPOILS FREE OF AS MUCH ICE AS POSSIBLE. AVEC APPROVED
3. CONSOLIDATION OF BACK FLL MATERIALS SHALL BE COMPLETED IN 12 INCH LIFTS MAXMUM. INTENT OF THE CONSOLIDATION CONTRACTOR)
1S T0_ENSURE ELIMINATION OF VOIDS:
3. FOR TRENGH IN GRAVEL, THE TRENGH CAP SHALL NOT EXCEED 4 INCHES. FOR TRENCH N TUNDRA, THE TRENCH CAP
SHOULD BE 35% — 40% OF THE TRENCH DEPTH (1.75' TO 2' FOR A 5' DEEP TRENCH), TO ALLOW FOR SETTLING AND ICE CABLE HANGERS, TYP.
THAW.  CONTRACTOR SHALL DISPOSE OF EXCESS EXCAVATED MATERIALS. FINAL CONTOURING OF THE TRENCH CAP IN
TUNORA SHOULD BE CONCUCTED 8Y HAND (MATCHING SURROUNDING DRAINAGE PATTERNS), TO ENSURE NO DIVERSION OF 1/0 AL WRE SUPPORT HOME RUN CABLES TO
4. TRENCHES 1' WIDE SHOULD NOT NEED ANY SEEDING. FINAL REHABILITATION DETERMINATION TO BE MADE BY AGENCY FOR CABLE HANGING p PCH
REPRESENTATIVES, TEM @
COMPANY REPRESENTATIVE SHALL BE NOTIFIED AND PRESENT FOR ACCEPTANCE OF TRENCH PRIOR TO PLACEMENT OF | ™\
CABLE AND BACKFILLING OF TRENCH (24-HOUR NOTICE REQUIRED). AGENCY REPRESENTATIVE SHALL ALSO PROVIDE T jl Lo ﬁ' /
ACCERTANCE OF CABLE PRIOR TO BACKFILLN K
6. BEDDING SHALL BE " MINUS MATERIAL, NO CRUSHED OR SHARP ROCK. BEDDING MATERIAL SHALL NOT BE MACHINE
COMPACTED WITHIN 6" OF CABLES. SLURRY OF A COMPDSITION THAT WILL NOT DAMAGE THE CABLE IS AN ACCEPTABLE - \
BEDDING NATERIAL,
7. MAINTAIN 1" MIN. SEPARATION BETWEEN POWER CONDUCTORS AND COMMUNICATION CABLES [\
#6 COPPER EGC H FIBER OPTIC CONDUIT TO \
@ TYPICAL CONDUIT TRENCH e COMECTING 10 B o
TS INTEGRATED GROUNDING H
SYSTEM
H '
i ®
T DC COMBINER BOX, TYP. . SUPPORT HOME-RUNS \ I
CABLE HANGER EXITING COMBINER BOX
MESSENGER SYSTEM o MIN i WTH HORIZONTAL STRUT. |
CABLE cLP T~ MESSENGER WRE [ [=>) JEE NOTE 4 I
SUPPORT POST ,
WITH SPANS PER
VIRE SUPPORT FOR MANUFACTURER'S
DESIGN (TYP.
MESSENGER SYSTEM. 1/0 ™) @w
ALU MINIMUM NTS
SUPPORT POST FOR DC
COMBINER BOX (TYP.) I
1101 +VE
ROUTE STRINGS AND == i
HOME=RUNS TO BOTTOM H
1101 -V OF PANEL. PROVIDE 4' H
SERVICE LOOP FOR H USE LIQUID TIGHT CORD
HOME—RUN CONDUCTORS IN HONE-RUNS COUBNER BOX SR
SEPARATE CHANNELS, SEE REAR RACKING PQOLE I 7 NOTE 5. i
NOTE 1 - TYP. {o[ <7 ) lo| NOTES
_ TYPICAL HOME RUN CABLE RUNWAY DETAIL (1) TRADE SIZE OF CONDUITS SHOWN IN CONDUIT SCHEDULE ARE MINIMUM SIZES BASED ON NEC
@ TYPICAL HOME—RUN CABLE HANGER DETAIL @ TS CONDUIT FILL % (CHAPTER 9 TABLE 1). USE OF CONDUIT THAT IS LARGER IN TRADE SIZE THAN
NTS SPECIFIED IN CONDUIT SCHEDULE IS PERMITTED.
IYPICAL HOME-RUN CABLE HANGER DETAL NOTES: TYPICAL COMBINER BOX DETAL NOTES: IT IS THE RESPONSIBILITY OF THE CONTRACTOR TO CONFIRM PRODUCT DIMENSIONS, AND ROUTE
PR I TR S e s T s e g Ry e L D Gl RS e O
2. INSTALL CABLE HANGERS IN REGULAR INTERVALS AS DIRECTED BY MANUFACTURERS INSTALLATION INSTRUCTIONS. OR, A 3. CONTRACTOR 7O DETERMINE MOST SUITABLE MOUNTING SOLUTION FOR OVERHEAD CABLE MANAGEMENT SYSTEM
DISTANGE OF NG MORE THAN 5° APART FROM EACH OTER 4 SUPPORT DC CABLES EXITING THE DC COMBINER BOX WITH A UV RESISTANT, OUTDOOR RATED CABLE TE CONNECTED T0 A NOT FOR (3) CONDUIT AND WIREWAY ROUTING SHOWN ON DRAWING IS FOR ILLUSTRATIVE PURPOSES ONLY.
O RN AND. STRINGS ARE FOUTED T e SAUE CABLE HANGER MESSENGER SYSTEM, SEPARATE HOME—RUNS AND HORIZONTAL STRUT. INSTALL CLOSEST CABLE SUPPORT A DISTANCE OF NO MORE THAN 12" AWAY FROM THE COMBINER BOX, EXACT WIREWAY ROUTING TO BE DETERMINED BY CONTRACTOR ON-SITE.
STRINGS N SEFARATE CHANNELS AS MEASURED BY THE GABLE PATH. SUPPORT HOME-RUNS EVERY 12° UNTIL SUPPORTED BY CABLE HANGER MESSENGER CONSTRUCTION
SYSTEM. SUPPORT STRINGS EVERY 12" UNTL SUPPORTED BY UNDER—-RACKING CABLE MANAGEMENT SYSTEM.
5. USE A LQUID TIGHT CORD GRIP OR CABLE GLAND FOR HOME-RUNS AND STRINGS WHEN ENTERING COMBINER BOX.
& NSTALL SUPPORT POSTS FOR OC COMBINER BOX IN-LINE WITH CABLE HANGER MESSENGER SYSTEM.
TRAWING NANE:
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[ " -
r 1 NEC 2023 690.7(D)

MANUAL NOTICE MAXIMUM DC VOLTAGE OF PV SYSTEM

PHOTOVOLTAIC SYSTEM

DISCONNECT GENERATION METER AN VOUTAGE 1072300
LABEL TO BE LOCATED ON THE PV SYSTEM
GENERATION METER. LABEL TO BE LOCATED ON COVER OF DC DISCONNECTING MEANS. (6) TOTAL

(1) TOTAL

FOR PARALLEL

G E N E RATI O N NEC 2023 690.13(B), 690.54
LABEL TO BE LOCATED ON THE PV SYSTEM AC N07-/CE

DISCONNECT. LABEL TO BE ENGRAVED PLASTIC.
(1) TOTAL PHOTOVOLTAIC SYSTEM AC
DISCONNECT AND POWER SOURCE

RATED QUTPUT CURRENT:453A
NOMINAL OPERATING VOLTAGE: 480VAC

LABEL TO BE LOCATED ON THE PV SYSTEM AC
DISCONNECT. (1) TOTAL

3/8 MIN. TEXT —| b

L-i 3" (RED BACKGROUND) 44

NEC 2023 705.12(B)3)(3) NEC 2023 690.31(0)(2)

A ABENNG WARNING: PHOTOVOLTAIC POWER SOURCE| T

3/8 MIN.

RED BACKGROUND

TOTAL RATING OF ALL OVERCURRENT DEVICES,
EXCLUDING MAIN SUPPLY OVERCURRENT DEVICE, LABEL SHALL BE LOCATED ON ALL EXPOSED RACEWAYS, CABLE TRAYS, OTHER WRING METHODS, COVERS OR ENCLOSURES OF
SHALL NOT EXCEED AMPACITY OF BUSBAR. PULL BOXES AND JUNCTION BOXES AND ON CONDUIT BODIES IN WHICH ANY OF THE AVAILABLE CONDUIT OPENINGS ARE
UNUSED. LABEL SHALL BE REFLECTIVE, AND ALL LETTERS CAPITALIZED AND SHALL BE MINIMUM HEIGHT OF 3/8" IN WHITE ON
PERMANENT WARNING LABEL SHALL BE APPLIED TO A RED BACKGROUND. SPACING BETWEEN LABELS OR MARKINGS, OR BETWEEN A LABEL AND MARKING, SHALL NOT BE MORE
DISTRIBUTION EQUIPMENT WHERE THE PV SYSTEM THAN 1

INTERCONNECTS. (1) TOTAL

NOT FOR
CONSTRUCTION
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HINGE ASSENBLY
OUTSIDE [

e

SINGLE_SWING GATE PLAN

6 5/8" SCH. 40, TYP ALL
GATE AND CORNER POSTS.

FINISHED
- GRADE - 3 1/2" SCH. 40, TYP
0 Conen posts TGN posTS AL TANGENT posTS
3" 3"
Y. [
T T
2'-0" TYP. FOR ALL GATE 1'-6" TYP. FOR ALL TANGENT
AND CORNER POSTS POSTS
12°-0" —+ + 10°-0" MAX + 10°-0" MAX + 10°-0" MAX 1
3 3 3 3
6 )EENCE DOUBLE GATE ELEVATION
o 5'-6" TYP. FOR ALL o
6 2/ Seu. 40 TP TANGENT POSTS P
& V:.P & .
zmgL- el R L T
POSTS POSTS
10'-Q" MAX 10"-0" MAX
¢ € €
@ CORNER/TERMINAL FENCE POST ELEVATION
CONSTRUCTION
prosecT: HUSLIA PV/BESS ENERGY DESIGN ENG. STAMP [ NO. | DRAWING NO./SHEET REFERENCE DRAWING DESCRIPTION DRAWNG. NANE:
DESIGNER/PROJECT ENGINEER: GRIFFIN LOGAN/MAX DONALDSON _ o5 # 25-0360 I TANANA CHIEFS CONFERENCE
NO. DESIGN/CONSTRUCTION /ASBUILT REVISION DWN BY/DATE REVIEWED BY/DATE m
A ISSUED FOR PV _CONSTRUCTION BID GGL/10-08-2025 MED/10-08-2025

HUSLIA PV/BESS ENERGY
SITE FENCING
Conaulting Ergineers
T o e

DETAILS
| hpvd —s3—2000_4.dw
L e e ca 20004 dua
e e HPVD-SS—2000 lserr 4 o 5




NAMEPLATE NAMEPLATE SIZE TEXT
serute | o7y LINE 1 TEXT LINE 2 TEXT LINE 3 TEXT eeie sme [ e
N100 1 INVERTER 1 2x4 3/8
N101 1 INVERTER 2 2x4 3/8
N102 1 INVERTER 3 2 x4 3/8
N103 1 DC COMBINER BOX 1 2x4 3/8
N104 1 DC COMBINER BOX 2 2x4 3/8
N105 1 DC COMBINER BOX 3 2x4 3/8
N106 1 DC COMBINER BOX 4 2x4 3/8
N107 1 DC COMBINER BOX & 2x4 3/8
N108 1 DC COMBINER BOX 6 2x4 3/8
N109 1 COMMUNICATIONS PANEL 2x4 3/8
N110 1 600A MAIN AC PANEL 2x4 3/8
N111 1 POWER DISTRIBUTION PANELBOARD 2x4 3/8
NI12 1 cB 1 1x3 1/8
N113 1 cB 2 1x3 1/8
N114 1 cB 3 1x3 1/8
N115 1 B sS 1x3 1/8
N6 1 Mca 1x3 1/8
N7 1 120V STATION SERVICE PANEL 2x4 3/8
N118 1 DATA MANAGER 1x3 /8
N119 1 METER PANEL 2x4 3/8
N120 1 CT ENCLOSURE 2 x4 3/8
N121 1 METER ENCLOSURE 2x4 3/8
NOTES:
1) ALL NAMEPLATES SHALL BE 1/16" THICK MINIMUM PLASTIC.
2) ALL NAMEPLATES SHALL HAVE EXTERIOR RATED HIGH—TACK ADHESIVE.
3) ALL NAMEPLATES SHALL BE BLACK SURFACE WTH WHITE TEXT.
4) ALL TEXT SHALL BE "ARIAL BOLD” FONT.
5) EACH LINE OF TEXT SHALL BE CENTERED ON THE NAMEPLATE.
6) ALL TEXT SHALL BE UPPER CASE. NOT FOR
7) AL DIMENSIONS SHOWN IN INCHES. CONSTRUCTION
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Circuit_Information Electrical calculations System Information
Destination |Destination 5o, rce Modules ng‘tggg"c“"t Homum Short Circult |Sontinuous jirradiance  [Mininum | Selected W?;”“m St m:mm Voltage Voltage  [Clreult Information | continuous Current KE‘SSEE vg\'rgm EZ‘ZCZET " | pistance Voltage |Voltage
No. Ney Circuit No. |(#) (voc) Voltage Current (Isc) (1.25%1sc) (r.25*cc)  |(A) ) Ampacity (UL4703, CU, |Distance  |Drop (V) Drop (%) i~ (A) Selected Device (4703 Al PV (t)  |Drop (V) |Drop (%)
(Vmp) (A) AWG) (FT) (A) Wire) (AWG)
1 1 1 24 1435 1071.4 13.99 17.49 21.86 21.86 25 25 10 10 0.56 0.05 DS1 INV1 131.16 132 1/0 405 0.20 2.01
1 1 2 24 1435 1071.4 13.99 17.49 21.86 21.86 25 25 10 55 3.10 0.29 DS2 INVI 131.16 132 1/0 340 0.93 1.68
1 1 3 24 1435 1071.4 13.99 17.49 21.86 21.86 25 25 10 105 5.92 0.55 DS3 INV2 13116 132 1/0 280 1.46 1.39
1 1 4 24 1435 1071.4 13.99 17.49 21.86 21.86 25 25 10 155 8.74 0.82 DS4 INV2 13116 132 1/0 215 1.65 1.06
1 1 5 24 1435 1071.4 13.99 17.49 21.86 21.86 25 25 10 195 11.00 1.03 DSS INV3 131.16 132 1/0 145 1.40 0.72
1 1 6 24 1435 1071.4 13.99 17.49 21.86 21.86 25 25 10 250 14.10 1.32 DS6 INV3 13116 132 1/0 80 0.99 0.40
1 2 1 24 1435 1071.4 13.99 17.49 21.86 21.86 25 25 10 10 0.56 0.05
1 2 2 24 1435 1071.4 13.99 17.49 21.86 21.86 25 25 10 55 3.10 0.29 PANEL CHARACTERISTICS
1 2 3 24 1435 1071.4 13.99 17.49 21.86 21.86 25 25 10 105 5.92 0.55 Voc (V) 52.58
1 2 4 24 1435 1071.4 13.99 17.49 21.86 21.86 25 25 10 155 8.74 0.82 Voc Coef. (%/°C) -0.25
1 2 5 24 1435 1071.4 13.99 17.49 21.86 21.86 25 25 10 195 11.00 1.03 Vmp (V) 44.64
1 2 6 24 1435 1071.4 13.99 17.49 21.86 21.86 25 25 10 250 14.10 1.32 Pmax Coef. (%/°C) -0.3
2 3 1 24 1435 1071.4 13.99 17.49 21.86 21.86 25 25 10 10 0.56 0.05
2 3 2 24 1435 1071.4 13.99 17.49 21.86 21.86 25 25 10 55 3.10 0.29 SITE CHARACTERISTICS
2 3 3 24 1435 1071.4 13.89 17.49 21.86 21.86 25 25 10 105 5.92 0.55 T_Amb Min (C) =30
2 3 4 24 1435 1071.4 13.99 17.49 21.86 21.86 25 25 10 155 8.74 0.82 T_Amb Max (C) 25
2 3 5 24 1435 1071.4 13.99 17.49 21.86 21.86 25 25 10 195 11.00 1.03
2 3 6 24 1435 1071.4 13.89 17.49 21.86 21.86 25 25 10 250 14.10 1.32
2 4 1 24 1435 1071.4 13.99 17.49 21.86 21.86 25 25 10 10 0.56 0.05
2 4 2 24 1435 1071.4 13.99 17.49 21.86 21.86 25 25 10 55 3.10 0.29
2 4 3 24 1435 1071.4 13.99 17.49 21.86 21.86 25 25 10 105 5.92 0.55
2 4 4 24 1435 1071.4 13.99 17.49 21.86 21.86 25 25 10 155 8.74 0.82
2 4 5 24 1435 1071.4 13.99 17.49 21.86 21.86 25 25 10 195 11.00 1.03
2 4 6 24 1435 1071.4 13.99 17.49 21.86 21.86 25 25 10 250 14.10 1.32
3 5 1 24 1435 1071.4 13.99 17.49 21.86 21.86 25 25 10 10 0.56 0.05
3 5 2 24 1435 1071.4 13.99 17.49 21.86 21.86 25 25 10 55 3.10 0.29
3 5 3 24 1435 1071.4 13.99 17.49 21.86 21.86 25 25 10 105 5.92 0.55
3 5 4 24 1435 1071.4 13.99 17.49 21.86 21.86 25 25 10 155 8.74 0.82
3 5 5 24 1435 1071.4 13.99 17.49 21.86 21.86 25 25 10 195 11.00 1.03
3 5 6 24 1435 1071.4 13.99 17.49 21.86 21.86 25 25 10 250 14.10 1.32
3 6 1 24 1435 1071.4 13.99 17.49 21.86 21.86 25 25 10 10 0.56 0.05
3 6 2 24 1435 1071.4 13.99 17.49 21.86 21.86 25 25 10 55 3.10 0.29
3 6 3 24 1435 1071.4 13.99 17.49 21.86 21.86 25 25 10 105 5.92 0.55
3 6 4 24 1435 1071.4 13.99 17.49 21.86 21.86 25 25 10 155 8.74 0.82
3 6 5 24 1435 1071.4 13.99 17.49 21.8B6 21.86 25 25 10 195 11.00 1.03
3 6 6 24 1435 1071.4 13.99 17.49 21.86 21.86 25 25 10 250 14.10 1.32
NOTES: NOT FOR
1) TEMPERATURE CORRECTED OPEN CIRCUIT VOLTAGE CALCULATIONS ARE AS FOLLOWS: VOC = ((Voc * # MODULES) * (1 + ((T_AMB MIN — T_AMB MAX) * (VOC COEF.)) CONSTRUCTION
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