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1. WIRING AND CONDUIT BETWEEN THE CONTROL BOX AND THE PANTOGRAPH ARE SHIPPED PRE—INTEGRATED BY THE [OFFICE] 843.762.4242
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Mechanical, Plumbing & Electrica

2. INSTALLATION AND WIRING OF ALL CHARGING EQUIPMENT SHALL COMPLY WITH THE MANUFACTURER'S RECOMMENDATION. ANY
CONFLICTS OR DISCREPANCY FOUND IN THE DOCUMENTS SHALL BE BROUGHT TO THE ATTENTION OF THE ENGINEER OF RECORD
AND PROTERRA.

3. CHARGERS SHALL BE MOUNTED ON A 4" CONCRETE PAD AND SECURED PER MANUFACTURERS RECOMENDATION
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ELECTRICAL SPECIFICATIONS

PART 1 — GENERAL

1.01  SCOPE:
A.  FURNISH AND INSTALL A COMPLETELY WIRED AND OPERATIONAL ELECTRICAL SYSTEM AS SHOWN ON THE DRAWINGS AND SPECIFIED HEREIN,
INCLUDING BUT NOT LIMITED TO THESE MAJOR ITEMS.
1. ELECTRICAL PANELS, CONTROLS, SERVICE, DISCONNECTS, CONDUIT, WIRING, ETC., FOR ALL OUTLETS AND EQUIPMENT.
2. ELECTRICAL CONDUIT, WIRING, ETC., FOR POWER SYSTEM, CONTROL SYSTEM, COMMUICATIONS.

PART 3 — EQUIPMENT
3.01 EQUIPMENT PROVISION
A. BCDCOG PROVIDED PROTERRA CHARGING SYSTEM
1. PANELBOARD MP-1
2. (3) NB180SU CHARGERS
3. NBPTD CONTROL CABINET
4. PANOGRAPH
B. PROVIDED BY CONTRACTOR
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1.02 CODES, REGULATIONS AND STANDARDS: 1. EQUIPMENT RACK ?tomtec without delay. _
A.  THE INSTALLATION SHALL COMPLY WITH APPLICABLE LOCAL AND STATE CODES AND ORDINANCES, INCLUDING THE REGULATIONS OF THE 2. SURGE PROTECTOR TYPE 1, 480/277V, NEMA 4 e R o e o ther ey that.
FOLLOWING: 3. 36X30 NEMA 4, POWDER COATED, COMBINER JUNCTION BOX authorized by Stantec is forbidden.
1. ICC A117.1 ACCESSIBILITY AND USEABLE BUILDING AND FACILITIES STANDARDS - 2017 4, 20X20 NEMA 4, POWDER COATED, COMMUNICATIONS ENCLOSURE C Tant
2. SOUTH CAROLINA BUILDING CODE — 2021 5. ALL ACCESSORIES, CABLING, CONDUIT REQUIRED FOR ELECTRICAL SYSTEM onsuitan
3. NATIONAL ELECTRIC CODE — 2020 W/ SC MODIFICATIONS
4. INTERNATIONAL ENERGY CONSERVATION CODE — 2009
5. LOCAL BUILDING CODES AND ORDINANCES CEI SIS LS T
B.  THE FOLLOWING INDUSTRY STANDARDS, SPECIFICATIONS ARE ALSO MINIMUM REQUIREMENTS: ENGINEERING
5. THE NATIONAL ELECTRICAL MANUFACTURER'S ASSOCIATION STANDARDS (NEMA). 125 Wappoo Creek DF.
6.  THE MANUFACTURER'S RECOMMENDATION. Building B
7. UNDERWRITER LABORATORIES INCORPORATED STANDARDS (UL). Charleston SC 29412
8.  AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI). [OFFICE] 843.762.4242
1.03 PERMITS chorl_estonengipeering.com
A.  OBTAIN AND PAY FOR ALL REQUIRED PERMITS AND INSPECTION FEES. PANEL SCHEDULE PANEL MP1 Mechanical, Plumbing & Electrica
1.04 INSPECTION OF SITE: 480/277 VOLT, 3 PHASE, 4 WIRE, 42K AIC, 800A MAIN BREAKER PANEL SURFACE MOUNTED
A.  PRIOR TO SUBMITTING A BID, VISIT THE SITE OF THE PROPOSED CONSTRUCTION TO BECOME THOROUGHLY ACQUAINTED WITH EXISTING UTILITIES, CKT DESCRIPTION VA TRIP KVA TRIP VA DESCRIPTION CKT
WORKING CONDITIONS, ETC. ALLOWANCE WILL NOT BE MADE FOR NONCOMPLIANCE WITH THIS CONDITION AFTER BIDDING. A 5 c
1.05 CLEAN-UP: 1 CHARGER 1 50000 250/3 100.00 250/3 50000 |CHARGER 2 2
A.  KEEP THE PREMISES FREE FROM ACCUMULATION OF WASTE MATERIAL, OR RUBBISH CAUSED BY EMPLOYEES OR WORK UNDER THIS DIVISION OF 3 50000 - 100.00 50000 4
THE SPECIFICATION. AT THE COMPLETION OF THE WORK, REMOVE ALL SURPLUS MATERIALS, TOOLS, ETC., AND LEAVE THE PREMISES : 50000 ~ 100,00 50000 5
"BROOM—CLEAN”. REMOVE ALL TEMPORARY WIRING UPON PROJECT COMPLETION. '
7 CHARGER 3 50000 250/3 51.00 20/1 1000 |[COMMUNICATIONS CABINET 8
1.06 DRAWINGS: 9 50000 -- 52.50 201 2500 |PANOGRAPH CONTROL CABINET 10
A.  THE DRAWINGS INDICATE THE GENERAL ARRANGEMENT AND LOCATIONS OF THE ELECTRICAL WORK. DATA PRESENTED ON THE THESE DRAWINGS » - 50000 - 5000 | 201 SPARE >
ARE AS ACCURATE AS PLANNING CAN DETERMINE, BUT FIELD VERIFICATION OF ALL DIMENSIONS, LOCATIONS, LEVELS, ETC., TO SUIT FIELD :
CONDITIONS IS REQUIRED. REVIEW ALL ARCHITECTURAL, STRUCTURAL AND MECHANICAL DRAWINGS AND ADJUST ALL WORK TO MEET THE 13 [ SURGE ARRESTOR 0 30/3 0 SPACE 14
REQUIREMENTS OF CONDITIONS SHOWN. THE ARCHITECTURAL DRAWINGS SHALL TAKE PRECEDENCE OVER ALL OTHER DRAWINGS. DISCREPANCIES 15 B 0 B 0 SPACE 16
BETWEEN DIFFERENT PLANS, OR BETWEEN DRAWINGS AND SPECIFICATIONS, OR REGULATIONS AND CODES GOVERNING THE INSTALLATION SHALL - . 5 SPACE "
BE BROUGHT TO THE ATTENTION OF THE ARCHITECT IN WRITING BEFORE THE DATE OF BID OPENING. IF DISCREPANCIES ARE NOT REPORTED, ID - -
THE GREATER QUANTITY OR BETTER QUALITY, AND APPROPRIATE ADJUSTMENTS WILL BE MADE AFTER CONTRACT AWARD. FIELD MEASURE AND
CONFIRM MOUNTING HEIGHTS AND LOCATION OF ELECTRICAL EQUIPMENT WITH RESPECT TO COUNTERS, MECHANICAL EQUIPMENT, ETC. DO NOT
SCALE DISTANCES OFF THE ELECTRICAL DRAWINGS; USE ACTUAL BUILDING DIMENSIONS.
B.  SHOULD STRUCTURAL ELEMENTS PREVENT RUNNING OF CONDUITS, INSTALLATION OF OUTLETS OR CABINETS AS SHOWN ON THE DRAWINGS, THE TOTAL CONNECTED KVA 454
NECESSARY MINOR CHANGE, AS DETERMINED BY THE ARCHITECT SHALL BE PERMITTED. TOTAL CONNECTED AMPS 546
1.07 CUTTING AND FITTING: Notes
A.  PERFORM CORING, CUTTING, CHOPPING, FITTING, REPAIRING AND FINISHING OF THE WORK NECESSARY FOR THE INSTALLATION OF THE EQUIPMENT
OF THIS SECTION. HOWEVER, NO CUTTING OF THE WORK OF OTHER TRADES OR OF ANY STRUCTURAL MEMBER SHALL BE DONE WITHOUT THE
CONSENT OF THE ARCHITECT AND LANDLORD. PROPERLY FILL SEAL, FIREPROOF AND WATERPROOF ALL OPENINGS, SLEEVES, AND HOLES IN
SLABS. FURNISH AND INSTALL ALL REQUIRED SLEEVES AND INSERTS.
1.08 COORDINATION WITH OTHER TRADES:
A.  COOPERATE WITH OTHER TRADES SO THAT INSTALLATION OF ELECTRICAL OUTLETS AND EQUIPMENT WILL BE PROPERLY COORDINATED. CHECK
CONDUIT, FIXTURE, AND OTHER EQUIPMENT LOCATIONS WITH THE OTHER TRADES TO AVOID CONFLICT.
B.  CAREFULLY CHECK THE LOCATIONS OF THE OUTLET BOXES AND DETERMINE THAT THEY HAVE NOT BEEN DISTURBED DURING THE INSTALLATION
OF MATERIAL OF OTHER TRADES.
C.  COORDINATE WITH DOMINION ENERGY AND IT PROVIDER
PART 2 — PRODUCTS AND EXECUTION
2.01 MATERIALS:
A.  ALL MATERIAL SHALL BE NEW AND OF QUALITY AS SPECIFIED ON THE PLANS OR SPECIFICATIONS AND MUST CARRY THE UNDERWRITER'S
LABORATORIES APPROVAL COVERING THE PURPOSE FOR WHICH THEY ARE USED, IN ADDITION TO MEETING ALL REQUIREMENTS OF THE CURRENT
APPLICABLE CODES AND REGULATIONS.
2.02 CONDUIT:
A.  WHERE THE CONDUIT ENTERS OUTLET BOXES, FIXTURES OR CABINETS, FIRMLY FASTEN BY DOUBLE LOCKNUTS AND BUSHINGS. FIRMLY FASTEN
CONDUIT TO THE BUILDING CONSTRUCTION. RUN EXPOSED CONDUITS PARALLEL TO THE BUILDING LINES, SUPPORTED BY APPROPRIATE HANGERS
(UNISTRUT, T&B OR APPLETON) FROM STRUCTURE. SUPPORT CONDUITS ON 5 FOOT INTERVALS AND WITHIN 3 FEET OF ANY BOX OR FITTING.
DO NOT SUPPORT CONDUITS FROM CEILING, PIPING, CEILING SUPPORTS, DUCTWORK, OR OTHER CONDUITS.
B.  CONDUIT SIZES SHALL BE AS REQUIRED BY CODE AND AS INDICATED OR SPECIFIED HEREIN. MINIMUM CONDUIT SIZE 1/2".
2.03 CONDUCTORS:
A.  UNLESS OTHERWISE SPECIFIED, ALL WIRE SHALL BE TYPE THW, THWN OR XHHW COPPER. THE WIRES SHALL BE COLOR CODED INDICATING
PHASE & VOLTAGE. UNLESS OTHERWISE REQUIRED BY LOCAL ORDINANCES, GROUND WIRES SHALL BE GREEN, NEUTRAL WIRES SHALL BE WHITE.
CONDUCTORS SHALL BE #12 AWG, UNLESS OTHERWISE INDICATED.
B. DO NOT INSTALL CONDUCTORS UNTIL CONDUIT SYSTEM IS COMPLETE. USE MINERALAC #100 OR EQUIVALENT AS A LUBRICANT TO FACILITATE PR —
THE INSTALLATION OF THE CONDUCTORS IN THE CONDUIT SYSTEM. 07
C.  ALL BRANCH CIRCUITS SHALL CONTAIN A GROUND CONDUCTOR. 1 PERMIT REVIEW DO _DID 230629
2.04 GUARANTEE
A.  GUARANTEE ALL MATERIAL FURNISHED AND ALL WORKMANSHIP PERFORMED FOR A PERIOD OF ONE YEAR FROM THE DATE OF FINAL —

ACCEPTANCE OF THE WORK. ANY DEFECTS DEVELOPING WITHIN THIS PERIOD, TRACEABLE TO MATERIAL FURNISHED AS PART OF THIS SECTION

OR WORKMANSHIP PERFORMED HEREUNDER, SHALL BE CORRECTED AT NO EXPENSE TO THE OWNER. 5 — Dwn.  Chkd.  Dsgn.  YY.MM.DD
ermit—oed

“\||||'l",'

2.05 CONDITIONS PRECEDENT TO FINAL ACCEPTANCE:

A.  UPON COMPLETION OF PROJECT, PREPARE AND SUBMIT ONE COMPLETE SET OF ELECTRICAL RECORD DRAWING OF "AS—BUILT" CONDITIONS U8 CARQn, YT,
SHOWING ALL WIRING AS ACTUALLY INSTALLED. PRINTS SHALL ALSO SHOW, AS INDICATED BY MARKED—UP NOTATIONS, ALL DEVIATIONS AND S, Ly, S oL g%,
CHANGES OF WIRING AND CIRCUIT NUMBER FROM THE ORIGINAL CONTRACT DRAWINGS. £ ; ﬂ
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M w \w, CUSTOMER SUPPLIED JUNCTION BOX

| 1<

122 ”.Ma = == ==

22F % BB iR

PWR CAB REFERENCE # OUTPUTS MAX POWER MAX DC CURRENT VOLTAGE RANGE v Vv v v vy Vv
NBi1500U 1 150 KW (5 modules) Limited per Pantograph ratings 150-1000 i
To Pantograph Control Cabinet
(see NBPTD Control Cabinet
CUSTOMER-INSTALLED CABLING installation manual) NOTES:
# CABLE DESCRIPTION MAX. CONDUCTOR SIZE 1. THIS WIRING DIAGRAM IS FOR REFERENCE ONLY. SEE INSTALLATION MANUAL FOR FURTHER DETAILS
LEGEND: 2. MAXIMUM DISTANCE FROM POWER CABINET TO INDUSTRIAL PANTOGRAPH CABINET IS 150 METERS (80 METERS IF COPPER/CAT6E IS
1 INPUT AC POWER CABLES, 480VAC/277VAC, L1, L2, L3 150 mm? (250kcmil) USED FOR POST ETHERNET COMMUNICATIONS)
2 INPUT AC GROUND and NEUTRAL** 95 mm? (AWG 3/0)
“““““““ > CONDUCTORS & COMMUNICATIONS PROVIDED BY CUSTOMERS 3. ACINPUT TERMINATIONS, DC OUTPUT TERMINATIONS, AND GROUND TERMINATIONS ACCOMMODATE 2-HOLE LUGS, 0.5 INCH STUD, 1.75
3 ETHERNET CABLE, CATSE or CAT6, RJ45 N/A INCH SPACING. SEE INSTALLATION MANUAL.
4 POS/NEG DC POWER CABLES, 1000VDC 185 mm? (300kemil) | - ————— -»> EQUIPMENT GROUND CONDUCTORS PROVIDED BY CUSTOMERS 4. ALL CABLING AND TERMINATIONS SUPPLIED BY THE CUSTOMER. CUSTOMER IS RESPONSIBLE FOR COMPLYING WITH LOCAL ELECTRICAL
5 OUTPUT GROUND CABLE 95 mm? (AWG 3/0) CODES AND STANDARDS.
INTERNAL WIRING PROVIDED BY POWER ELECTRONICS
6 AUX POWER TO POSTS, 277VAC, (LLN), 14 AWG 2.5 mm? (AWG 14) 5. SEE INSTALLATION MANUAL FOR TORQUE VALUES.
7 CHARGE POINT CNTRL FIBER (Tx/Rx), (2) FIBER MM OM3 50/125p, SC connectors N/A BUS BAR/PLATE TERMINATION 6. SEE PRODUCT SPECIFICAION SHEET FOR ADDITIONAL TECHNICAL CHARACTERISTICS.
7. WIRING APPLIES TO PANTOGRAPH CABINET SYSTEMS — EXTERNAL RECOMBINER BOX FOR DC POWER CABLES REQUIRED.
8 HIGH LEVEL COMMUNICATIONS, CATSE/CAT6 (RJ45) N/A
8. FIXED CHARGING POWER LIMIT SETTINGS TO BE APPLIED BY POWER-ELECTRONICS BASED ON PROJECT REQUIREMENTS.

9 CAN BUS CABLE, 24-20AWG, 2-COND TWISTED, 1200HM IMP. N/A
10 DOOR OPEN SIG. LOOP, 18 AWG, 1-COND N/A

**Neutral conductor only used for 1ph 277Vac auxiliary control power. Internally
protected by 10A breaker.

\l

POWER ELECTRONICS

.:.:m.. Author: S.CASTAGNO Power Electronics U.S.A.
Revision: Rev 0.2 1510 N Hobson St
EQUIPMENT WIRING DIGRAM evision & Gilbert, AZ 85233
PARALLEL 3X NBI1500U Power Cabinets, 1000VDC, Date: 10/17/2022
1x 450KW to Top-Down Pantograph Cabinet Reviewed By: (602) 354 - 4890
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REV. DESCRIPTION DATE BY %
1 Initial drawing 2/17/2021 | SC =y
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O
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O
PANTOGRAPH CABINET WIRING DIAGRAM
NBPTD
£ |2 :
212 B lg ¢
el 29z |l g | &
z |28 s m = 2
s 8d8|zz & | 2
| _oﬁ _oh.: _o:c _Axmv
I | | | |
T I I T I
< ENTRY GLAND PLATE & CABLE GLANDS
@u m_u m_u m_u mU (SEE INSTALL MANUAL)
T
l | | |
WIFI ANTENN A COAX CABLE: L | | | _
(1) 50-Ohm, RG-142 RF cable (typ.) _ _ “ _ | & PEDISTAL (OPTIONAL)
RP-SMA Male 50€2 RF connector to router | | | | |
Type N,Male 50Q2 RF connector to antenna | | | | t
_ | | | _ AUXILIARY POW ER INPUT:
CONTROLPOWERCABLE: | 4 | | | 230VAC, 1PH(L, N, G), 1A Load/Post
(2) 14 AWG, CU I | | I |
! ! A"U _ | <>+ POST CONTROLLER INTERFACE
LINEAR CONTROL ACTUATOR: | | | | | _ ! (1) Duplex or (2) simplex fiber optic, PCF 200pum core, ST connectors
(12) 19 AWG, CU | | | | | _ "
|
CONTROL PILOT: _ _ _ Lu | _ n_V ETHERNET INTERFACE . .
(2) 14 AWG, CU (SHIELDED) | | | | _ | | (1) CATSE/6,RJ45 Ethernet cable or (1) Duplex fiber optic,
| | | | | | | MM (62.5um), ST connectors [optio nal with fiber switch
RFID POWER SUPPLY: _ _ _ _ T | I upgrade]
(See install manual for cable P/N) | | | | | “ _
| | | | | | | DC CONDUCTORS (from station/charger & to pantograph)
| | | | _ | | (+/-) 1000V DC power conductors
RFID ETHERNET: t t t t “ | | (1) PE/GND conductor
(See install manual for cable P/N) | | | | | |
L 20N A B A L
g ./ /
iz |
C Control signals to To REID Power to From NBi Power Cabinetor
Pantograph Pantograph NBi Station Co mbiner
LEGEND: NOTES:
1. SEEINSTALLATION MANUAL FOR FURTHER DETAILS AND DESCRIPTIONS
|||||| > CONDUCTORS & COMMUNICATIONS PROVIDED BY CUSTOMERS 2. MAXIMUM DISTANCE FROM POWER CABINET TO INDUSTRIAL POST IS 150 METERS (80 METERS IF COPPER/CAT6E IS USED
FOR POST ETHERNET COMMUNICATIONS)
3. ALL CABLING AND TERMINATIONS FROM POWER CABINET/STATION AND TO PANTOGRAPH ARE SUPPLIED BY THE
CUSTOMER. CUSTOMER IS RESPONSIBLE FOR COMPLYING WITH LOCAL ELECTRICAL CODES AND STANDARDS FOR CABLE
SIZING AND INSTALLATION.
4, SEE INSTALLATION MANUAL FOR TORQUE VALUES.
5. SEEPRODUCT SPECIFICAION SHEET FOR ADDITIONALTECHNICAL CHARACTERISTICS.
i itlp . Author:
Title: 5. CASTAGNO Power Electronics U.S.A.
Revision: 1510 N Hobson St
\. EQUIPMENT WIRING DIGRAM REV1 gl
POWER ELECTRONICS TOP-DOWN PANTOGRAPH CABINET - UL Date: 2/17/2021
602) 354 - 4890
Reviewed By: (602)
REV. DESCRIPTION DATE BY
0.1 Preliminary drawing 8/5/2022 | SC
0.2 Update open-door signal & CAN Bus wiring detail 10/17/2022| SC
INPUT AC POWER INPUT AC POWER INPUT AC POWER
480V/277V, 3PH (L1, L2, L3, N, PE/GND) 480V/277V, 3PH (L1, L2, L3, N, PE/GND) 480V/277V, 3PH (L1, L2, L3, N, PE/GND)
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