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THE PROJECT SCOPE INCLUDES THE INSTALLATION OF A GRID-TIED SOLAR PHOTOVOLTAIC SYSTEM AT
THE BADGER RD SOLAR PROPERTY IN NORTH POLE, AK.

THE INSTALLATION CONSISTS OF A GROUND MOUNT SOLAR ARRAY, 8 STRING—INVERTER(S), AND RELATED
ELECTRICAL METERING AND SAFETY EQUIPMENT. ALL EQUIPMENT WILL BE INSTALLED AS REQUIRED BY
APPLICABLE CODES AND THE LOCAL UTILITY COMPANY. DURING DAYLIGHT HOURS THIS PHOTOVOLTAIC
SYSTEM (SOLAR ELECTRIC) WILL PROVIDE ELECTRICITY IN PARALLEL WITH THE LOCAL UTILITY SERVICE
PROVIDER.

SYSTEM DESCRIPTION

FACILITY SERVICE VOLTAGE: 480Y/277V, 3 PHASE, 4 WIRE
(2160) SEG, SEG-550-BMA-TB, 550WDC, PERC MONO, CEC PTC RATING: WDC
(8) SMA, SHP 125-US-21, 125kVA, STRING—INVERTER(S), 48QVAC, 3¢

1188.000kw DC
1000.000kW AC

GENERAL NOTES

ALL ELECTRICAL WORK TO BE INSTALLED BY A QUALIFIED AND LICENSED ELECTRICAL CONTRACTOR.

ALL SOLAR MODULES SHALL BE UL LISTED 61730 & CEC APPROVED. ALL INVERTERS SHALL BE UL
LISTED 1741 CERTIFIED & CEC APPROVED. ALL ELECTRICAL COMPONENTS AND MATERIALS SHALL BE
LISTED FOR IT'S PURPOSE AND AND INSTALLED IN A WORKMAN LIKE MANNER. ALL OUTDOOR EQUIPMENT
SHALL MEET APPROPRIATE NEMA STANDARDS.

THE ELECTRICAL CONTRACTOR IS ADVISED THAT ALL DRAWINGS AND COMPONENT MANUALS ARE TO BE
UNDERSTOOD PRIOR TO INSTALLATION. THE CONTRACTOR IS ADVISED TO HAVE ALL SWITCHES IN THE

"OFF” POSITION AND FUSES REMOVED PRIOR TO INSTALLATION OF FUSE-BEARING COMPONENTS.

THIS SYSTEM IS INTENDED TO BE OPERATED IN PARALLEL WITH THE UTILITY SERVICE PROVIDER.
ANTI-ISLANDING PROTECTION IS A REQUIREMENT OF UL 1741 AND IS INTENDED TO PREVENT THE
OPERATION OF THE PV SYSTEM WHEN THE UTILITY GRID IS NOT OPERATIONAL.

PERMISSION TO OPERATE THE SYSTEM IS NOT AUTHORIZED UNTIL FINAL INSPECTIONS AND APPROVALS
ARE OBTAINED FROM THE LOCAL AUTHORITY HAVING JURISDICTION AND THE LOCAL UTILITY SERVICE
PROVIDER.

THE METHOD OF ATTACHMENT CREATES A UNIFIED STRUCTURE TO MEET DEAD LOAD, WIND LOAD, AND
SEISMIC REQUIREMENTS. SOLAR MODULES WILL BE SECURED AS SPECIFIED ON THE STRUCTURAL
SHEETS. ALL STRUCTURAL DESIGN AND INSTALLATION COMPONENTS ARE THE RESPONSIBILITY OF OTHERS
AND OUTSIDE THE SCOPE OF THIS DOCUMENT.

ALL FASTENERS SHALL BE CORROSION RESISTANT APPROPRIATE FOR SITE CONDITIONS. CONNECTORS
SHALL BE TORQUED PER DEVICE LISTING OR ENGINEERING RECOMMENDATIONS.

ALL LAYOUT DIMENSIONS ARE SHOWN TO THE NEAREST 1 INCH U.O.N.
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FLECTRICAL SPECIFICATIONS

GENERAL: (GRID-TIE, NEC 2020)

1.
2,

THIS PROPOSED SOLAR ELECTRIC SYSTEM IS INTENDED TO OPERATE IN PARALLEL WITH
POWER RECEIVED FROM THE UTILITY SERVICE PROVIDER.

THE INVERTER FOR THE PROPOSED SOLAR ELECTRIC SYSTEM SHALL BE IDENTIFIED
AND LISTED AS A UTILITY INTERACTIVE INVERTER FOR USE IN SOLAR PHOTOVOLTAIC
SYSTEMS.

THIS SYSTEM IS INTENDED TO CONNECT TO THE EXISTING FACILITY POWER SYSTEM AT
ONE POINT, POINT OF CONNECTION (POC). THIS CONNECTION SHALL BE IN
COMPLIANCE WITH EITHER NEC ARTICLE 705.11 "SUPPLY-SIDE SIDE SOURCE
CONNECTIONS”™ OR 705.12 "LOAD—-SIDE SOURCE CONNECTIONS.”

ALL SOURCE CIRCUITS SHALL HAVE INDIVIDUAL SOURCE CIRCUIT PROTECTION FOR
TESTING AND ISOLATION.

ALL DISCONNECTS AND COMBINERS SHALL BE SECURED FROM
UNAUTHORIZED/UNQUALIFIED PERSONNEL BY LOCK OR LOCATION.

ALL DISCONNECTS, COMBINERS, PULL/SPLICE BOXES, AND ENCLOSURES SHALL BE
LISTED FOR ITS PURPOSE.

EQUIPMENT SHALL BE INSTALLED IN A SECURE AREA. INVERTER PERFORMANCE MAY
BE AFFECTED IF INSTALLED IN DIRECT SUNLIGHT.

THE INVERTER TO POINT OF CONNECTION (POC) HAS BEEN DESIGNED FOR NO MORE
THAN 2% VOLTAGE RISE BASED ON NOMINAL VOLTAGE AND CURRENT VALUES.

WIRING METHODS:

1.

10.
11.

12.
13.
14.
15.
16.

ALL WIRING METHODS AND INSTALLATION PRACTICES SHALL CONFORM TO THE

NATIONAL ELECTRICAL CODE (NEC), LOCAL STATE CODES, AND OTHER APPLICABLE
LOCAL CODES. THE INTERIOR OF RACEWAYS INSTALLED BELOW GRADE AND IN WET
LOCATIONS ABOVE GRADE SHALL BE CONSIDERED WET LOCATIONS, NEC 300.5(B) AND
300.9.

EXPOSED PV SOURCE CIRCUIT WIRING SHALL BE USE-2 OR PV WIRE, 90 DEGREE C,
WET RATED AND UV RESISTANT. ALL EXPOSED CABLES, SUCH AS MODULE LEADS
SHALL BE SECURED WITH MECHANICAL OR OTHER SUNLIGHT RESISTANT MEANS.

FOR ALL FUNCTIONALLY GROUNDED PV SYSTEMS, ALL PV SOURCE AND OUTPUT
CIRCUIT CONDUCTORS SHALL BE RED FOR POSITIVE, BLACK FOR NEGATIVE AND GREEN
FOR GROUND.

ALL FIELD WIRING THAT IS NOT COLOR CODED SHALL BE MARKED AT BOTH ENDS
WITH PERMANENT WIRE MARKERS TO IDENTIFY POLARITY, INVERTER NUMBER AND
CIRCUIT IDENTIFICATION. SOURCE CIRCUITS SHALL BE IDENTIFIED AT ALL POINTS OF
TERMINATION, CONNECTION AND SPLICES.

CONDUIT TYPES USED IN THE PV INSTALLATION SHALL BE APPROVED FOR THEIR
SPECIFIC APPLICATION AND SUPPORTED PROPERLY PER NEC.

STRAIGHT CONDUIT RUNS SHALL HAVE EXPANSION FITTINGS PER NEC 300.7, IF
EXPOSED TO WEATHER AND MORE THAN %" OF EXPANSION AND CONTRACTION IS
EXPECTED.

ALL BURIED CONDUITS SHALL HAVE LIQUITITE OR FLEX FITTING WITH SUFFICIENT
FLEX/BEND TO ALLOW FOR GROUND MOVMNET BETWEEN BURIED CONDUIT AND FIXED
ELECTRICAL BOXES. SEE E-1.3.

IF USED, ALL WIRENUTS ARE TO BE INSTALLED PER LOCATION REQUIREMENTS AND
MANUFACTURERS SPECIFICATIONS BY A QUALIFIED/CERTIFIED PERSON. WIRENUTS SHALL
NOT BE USED ON DC CONDUCTORS.

FUSES AND WIRES SUBJECT TO TRANSFORMER INRUSH CURRENT SHALL BE SIZED
ACCORDINGLY.

ALL DC MATERIALS SHALL BE LISTED WITH A DC VOLTAGE RATING GREATER THAN OR
EQUAL TO THE MAXIMUM PV SYSTEM VOLTAGE.

ALL INTERCONNECT WIRING AND POWER CONDUCTORS INTERFACING THE UNIT MUST BE
IN ACCORDANCE WITH THE NEC ANSI/NFPA 70 AND ANY APPLICABLE LOCAL CODES.
CONDUCTORS MUST CONFORM TO THE MINIMUM BEND RADIUS SPECIFIED IN THE
SPECIFIC NEC ARTICLE. KEEP ALL WIRE BUNDLES AWAY FROM ANY SHARP EDGES TO
AVOID DAMAGE TO WIRE INSULATION. ALL CONDUCTORS SHOULD BE MADE OF COPPER
AND RATED FOR 90 DEGREE C MINIMUM UNLESS OTHERWISE NOTED. FOR OUTDOOR
INSTALLATIONS, ALL INTERCONNECT CONDUITS AND FITTINGS MUST BE PROPERLY NEMA
RATED AS REQUIRED BY THE NEC.

CONNECTORS TO BE TORQUED PER DEVICE LISTING OR MANUFACTURERS
RECOMMENDATIONS.

ALL AC WIRING SHALL BE COPPER WIRE, RATED AT 90 DEGREE CELSIUS, AND RATED
FOR 600 VAC UNLESS OTHERWISE NOTED.

PROPERLY SUPPORT ALL EXPOSED PV SOURCE CIRCUITS TO MAINTAIN THE INTEGRITY
OF THE CONDUCTOR’S INSULATION.

ALL CONDUIT THAT IS MOUNTED ON THE ROOF SHALL BE MOUNTED WITH FLASHED
CONDUIT SUPPORTS PER NEC 386.30.

17.
18.

19.

20.

COMPLETELY HELD OFF OF THE ROOF SURFACE PER NEC 110.2, 110.3(A), 110.3(B)
CONDUCTORS SHALL BE SUPPORTED PER NEC 300.19 AS REQUIRED.

ALL 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.

WHERE MATING CONNECTORS ARE NOT OF THE IDENTICAL TYPE AND BRAND, THEY
SHALL BE LISTED AND IDENTIFIED FOR INTERMATEABILITY, AS DESCRIBED IN THE
MANUFACTURER'S INSTRUCTIONS.

ALL CONDUCTORS TO BE XHHW-2 OR PV WIRE UNLESS OTHERWISE NOTED.

GROUNDING:

1.

ONLY ONE CONNECTION TO DC CIRCUITS AND ONE CONNECTION TO AC CIRCUITS WILL
BE USED FOR SYSTEM GROUNDING (REFERENCED TO THE SAME POINT). THIS WILL
NORMALLY BE LOCATED AT THE INVERTER.

EQUIPMENT GROUNDING CONDUCTORS AND SYSTEM GROUNDING CONDUCTORS WILL
HAVE AS SHORT A DISTANCE TO GROUND AS POSSIBLE AND A MINIMUM NUMBER OF
TURNS.

NON—CURRENT CARRYING METAL PARTS SHALL BE CHECKED FOR PROPER EQUIPMENT
GROUNDING; NOTING THAT TERMINAL LUGS BOLTED ON AN ENCLOSURE'S FINISHED
SURFACE MAY BE INSULATED BECAUSE OF PAINT/FINISH. PAINT/FINISH AT POINT OF
CONTACT SHALL BE PROPERLY REMOVED.

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. RACKING SYSTEMS THAT COMPLY WITH UL2703 SHALL BE USED
TO BOND MODULES TO RACKING SYSTEMS.

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

GROUND FAULT PROTECTION:

1.

PHOTOVOLTAIC SYSTEM DC CIRCUITS THAT EXCEED 30 VOLTS OR 8 AMPERES SHALL
BE PROVIDED WITH DC GROUND FAULT PROTECTION MEETING THE REQUIREMENTS OF
690.41(B)(1) AND (B)(2) TO REDUCE FIRE HAZARDS.

DISCONNECTING MEANS:

1.

MEANS SHALL BE PROVIDED TO DISCONNECT THE PV SYSTEM FROM ALL WIRING
SYSTEMS INCLUDING POWER SYSTEMS, ENERGY STORAGE SYSTEMS, AND UTILIZATION
EQUIPMENT AND [TS ASSOCIATED PREMISES WIRING.

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

A SINGLE DISCONNECTING MEANS SHALL BE PERMITTED FOR THE COMBINED AC
OUTPUT OF ONE OR MORE INVERTERS IN AN INTERACTIVE SYSTEM.

REQUIRED SAFETY SIGNS AND LABELS:

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

THE LABEL SHALL BE PERMANENTLY AFFIXED TO THE EQUIPMENT OR WIRING METHOD
AND SHALL NOT BE HAND WRITTEN. NEC 110.21

THE LABEL SHALL BE OF SUFFICIENT DURABILITY TO WITHSTAND THE ENVIRONMENT
INVOLVED. NEC 110.21

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

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

DESIGN REQUIREMENTS FOR NEC REQUIRED LABELS, WHERE COLOR IS INDICATED, ARE
SHOWN ON THE LABELS AND MARKINGS SHEET.

UNLESS OTHERWISE STATED ON LABEL SPECIFIC NOTES (SEE NOTE 6), OSHA
1910.145 AND ANS| Z535 RECOMMENDED SPECIFICATIONS ARE AS FOLLOWS:
ROUNDED OR BLUNT CORNERS FREE OF SHARP EDGES.

VISIBLE 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.

@=p a0 oo

GENERAL NOTES FOR TRANSFORMERLESS INVERTERS:

TRANSFORMERLESS (NON—ISOLATED) INVERTERS ARE NOT SUPPLIED WITH AN INTEGRAL
HIGH EFFICIENCY ISOLATION TRANSFORMER AS PART OF THE INVERTER ASSEMBLY.
TRANSFORMERLESS INVERTERS SHALL HAVE AN EQUIPMENT GROUNDING CONDUCTOR
BONDED TO THE EXISTING GROUNDING SYSTEM. A GROUND CONNECTION FOR THE
INVERTER MUST BE INSTALLED AND CONNECTED TO THE UNIT AS DESCRIBED IN THE
INSTALLATION MANUAL. THE AC AND DC GROUND BUS BARS ARE CONNECTED TO THE
MAIN INVERTER ENCLOSURE. THE GROUND FAULT PROTECTION IS MONITORED AND THE
INVERTER IS DISCONNECTED FROM THE GRID IN THE EVENT OF A GROUND FAULT.
EQUIPMENT GROUNDING CONDUCTORS SHALL BE SIZED PER NEC 250.122.

INVERTER OPERATING CONDITIONS ARE DESIGNED TO BE INSTALLED IN EITHER AN
INDOOR OR OUTDOOR ENVIRONMENT. ALLOWABLE OPERATING TEMPERATURE RANGE AND
CLEARANCE REQUIREMENTS FOR PROPER AIR FLOW FOR THE UNITS ARE SPECIFIED BY
THE MANUFACTURER.

ELECTRICAL SAFETY FEATURES:

1.

THE UNIT HAS ONLY ONE MODE OF OPERATION, LINE LINKAGE MODE (GRID EXPORT
MODE). THE OUTPUT VOLTAGES AND CURRENTS ARE SINUSOIDAL WITH LOW TOTAL
HARMONIC DISTORTION MEETING IEEE 1547 HARMONIC STANDARDS. THE
ANTI-ISLANDING TRIP TIME IS LESS THAN (2) SECONDS AS PER UL 1741 STANDARDS.
THE INVERTER UNIT WILL AUTOMATICALLY DISCONNECT FROM THE UTILITY.
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ALL WIRING MUST BE PROPERLY SUPPORTED BY DEVICES OR MECHANICAL MEANS ALL OTHER TEXT TO BE BLACK ON A WHITE BACKGROUND.
DESIGNATED AND LISTED FOR SUCH USE, AND MUST BE PERMANENTLY AND
FIBER CABLE il Wl [ HH ] HANDHOLE
STRING OF SOLAR MODULES
CAMERA
CAT-5 ETHERNET
= V TELEPHONE OR DATA OUTLET
INVERTER
v DUPLEX CONVENIENCE OUTLET, 120V,
— — — — RS-485 DATACOM \ \ 20A, GROUNDING TYPE SPECIFICATION
DC ——— DC SIDE OF INVERTER 2 GRADE
v e DC CONDUCTOR/CONDUIT AC 5 AC SIDE OF INVERTER JUNCTION=80X
= OMITTED MODULE
&) EQUIPMENT GROUNDING LOCATION
MoV MEDIUM VOLTAGE SPARE MODULE
CONDUCTOR/CONDUIT — GROUND OR GROUNDING ELECTRODE NON—ACTIVE MODULE
AC CONDUCTOR/CONDUIT *—  SPLCE OR TAP DAS DATA AQUISITION SYSTEM
« e  CIRCUIT BREAKER
cow COMMUNICATION o FUSE ;3 THERMO COUPLE TEMPERATURE SENSOR
CONDUCTOR/CONDUIT
~"+  SWITCH % PYRANOMETER — SOLAR RADIATION
ow v OVER HEAD WIRE
jt RELAY OR CONTACT N.O. [ﬂ] CELL/ MODULE TEMPERATURE SENSOR
%N A RELAY OR CONTACT N.C. % ANEMOMETER
——  CURRENT TRANSFORMER DF BAROMETRIC PRESSURE SENSOR
R TRANSFORMER @F HUMIDITY SENSOR
@ METER DF RAIN GAUGE

A AMPERE(S) CONDITIONING

AC  ALTERNATING CURRENT IMC  INTERMEDIATE METAL CONDUIT

ACSW AC SWITCH IMP - MAXIMUM POWER CURRENT

AF AMPERE FRAME, AMP FUSE INV: INVERTER

AFCl  ARC FAULT CIRCUIT INTERRUPTER ISC  SHORT CIRCUIT CURRENT (AVAILABLE)

AIC  AMPERE INTERRUPTING CAPACITY JB  JUNCTION BOX

AL ALUMINUM K THOUSAND

AS  AMPERE SWITCH LA LIGHTNING ARRESTER

AT AMP TRIP LB LOAD BREAK

ATS  AUTOMATIC TRANSFER SWITCH LFMC LIQUID-TIGHT FLEXIBLE METAL

AWG  AMERICAN WIRE GAUGE CONDUIT

BOS BALANCE OF SYSTEM LI LOAD INTERRUPTER

C CONDUIT LTG  LIGHTING

CB  CIRCUIT BREAKER M MILLION

CBR COMBINER BOX MBJ MAIN BONDING JUMPER

CBSS CIRCUIT BREAKER SAFETY SWITCH MC4 MULTI-CONTACT TYPE 4 (SOLARLINE2)

CMIL  CIRCULAR MIL MCB MAIN CIRCUIT BREAKER

COM  COMMUNICATIONS MDSS MULTIPLE DISCONNECT SAFETY

CT  CURRENT TRANSFORMER SWITCH

CU  COPPER MFR  MANUFACTURER

DC  DIRECT CURRENT MLO MAIN LUG ONLY

DCCT DC CONTACTOR MPC MINI POWER CENTER

DCSW DC SWITCH MPPT MAXIMUM POWER POINT TRACKING

EC  ELECTRICAL SUBCONTRACTOR MSD MAIN SERVICE DISCONNECT

EGC EQUIPMENT GROUNDING CONDUCTOR  MTR METER

EMT ELECTRICAL METALLIC TUBING MV MEDIUM VOLTAGE

FMC FLEXIBLE METAL CONDUIT N NEUTRAL

FO  FIBER-OPTIC CABLE NEC NATIONAL ELECTRIC CODE

GE ~ GROUNDING ELECTRODE NEMA NATIONAL ELECTRICAL

GEC GROUNDING ELECTRODE CONDUCTOR MANUFACTURERS ASSOCIATION

GFCI  GROUND FAULT CIRCUIT INTERRUPTER NGR NEUTRAL GROUNDING REACTOR

GFDI  GROUND FAULT DETECTION AND OCPD OVER CURRENT PROTECTION DEVICE
INTERRUPTION P POLE

GND GROUND PB  PULL BOX

GOAB GROUP OPERATED AIR BREAK PH  PHASE

HH  HANDHOLE PME PAD MOUNTED ENCLOSURE

HVAC HEATING VENTILATION AND AIR PNL PANEL BOARD

POC
PT
PTC
PVCB
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RECT
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SCH
SPD
SS
SSBJ
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POTENTIAL TRANSFORMER
PVUSA TEST CONDITIONS
PHOTOVOLTAIC CIRCUIT BREAKER
POWER
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RECLOSER

RECTIFIER

RIGID GALVANIZED STEEL
RIGID METAL CONDUIT
REMOTE PV TIE

RAPID SHUTDOWN DEVICE/SWITCH
REMOTE TERMINAL UNIT

SYSTEM SIDE BONDING JUMPER
SCHEDULE

SURGE PROTECTIVE DEVICE
STAINLESS STEEL

SUPPLY-SIDE BONDING JUMPER
STRING

SWBD SWITCHBOARD
SWGR SWITCHGEAR
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TEL
I
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UPS

v

VA
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VMP
VOC
W

WH
WP
XFMR
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The contractor must notify Vector Structural Engineering, LLC,
should discrepancies between the as-built electrical system and
what is shown on the permit plans be found. Vector Structural
Engineering shall be notified of any changes from the approved
design before installation. Vector Structural Engineering assumes
no responsibility for improper installation of the solar system.
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SHEET NOTES

1. IT IS THE RESPONSIBILITY OF THE CONTRACTOR TO HAVE ALL UNDERGROUND UTILITIES MARKED
PRIOR TO CONSTRUCTION

2. CONNECTORS SHALL BE BY THE SAME MANUFACTURER AS THOSE ON THE MODULES UNLESS
PERMISION IS OTHERWISE GIVEN IN WRITING BY TCC.

3. CONTRACTOR SHALL ENSURE THE EXACT OUTER DIAMETER OF THE PROVIDED HOME RUN WIRING
MEETS CONNECTOR SPECIFICATIONS.

4. ALL DIMENSIONS ARE FOR REFERENCE ONLY. PLEASE REFER TO MANUFACTURERS DRAWINGS TO
CONFIRM ALL DIMENSIONS. ALL DIMENSIONS DISPLAYED ON THIS SHEET ARE ROUNDED TO THE

NEAREST 1" U.O.N.
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The contractor must notify Vector Structural Engineering, LLC,
should discrepancies between the as-built electrical system and
what is shown on the permit plans be found. Vector Structural
Engineering shall be notified of any changes from the approved
design before installation. Vector Structural Engineering assumes
no responsibility for improper installation of the solar system.

05/30/2024
Firm License Number: AECL135!
SCALE: 1/32" = 1'=0"
0 32’ 64’

VSE Project Number: U1944.0137.241

Mayfield

Renewables,

2210 NW Hayes Ave
Corvallis, OR 97333
541.754.2001

STAMP:

BADGER RD SOLAR

GRID-TIE SOLAR ELECTRIC SYSTEM
2605 BADGER RD
NORTH POLE, AK 99705

PROJECT NUMBER:

25—356338U

AS SHOWN

ORIGINAL SIZE 247X36"

SHEET SIZE ARCH "D”
| — ]
0 1/2" 1"

© Copyright 2024 v.1.9
Mayfield Renewables, LLC
The drawings, specifications and other
documents related to this project are
protected under law and contract.

Reproduction of these documents is
authorized for the purpose of constructing,
maintaining and using this project. Use of
these documents for any other purpose is
not permitted without written authorization.

11/14/23|GK |BB | UTILITY INTERCONNECTION SET
11/21/23|GK|BB| CD IFR — ISSUED FOR REVIEW
05/24/24|GK|PK| CD IFP — ISSUED FOR PERMIT

REV| ISSUED |BY |«/| DESCRIPTION

SHEET NO. & NAME:

-—1.0

FLECTRICAL SITEPLAN




PRINT DATE: 5/29/2024 9:00 AM DWG LOCATION: g:\shared drives\Design\Projects\tanana chiefs conference\23—3688u — north pole\working set\E—1.1 ELECTRICAL GROUND PLAN.dwg

LEGEND

NEGATIVE SIDE

SHEET NOTES

POSITIVE SIDE PATH OF EACH SERIES STRING OF STRING quﬁeld
OF STRING WIRING SCHEDULE 1. IT IS THE RESPONSIBILITY OF THE CONTRACTOR TO HAVE ALL UNDERGROUND UTILITIES MARKED Renewables,
PRIOR TO CONSTRUCTION
——'| N\/— >< ) >< . >< ><'— 1AG CIRCUIT TYPE DESCRIPTION CONDUIT_TYPE | FILL % 2. CONNECTORS SHALL BE BY THE SAME MANUFACTURER AS THOSE ON THE MODULES UNLESS
&> PV SOURCE CIRCUIT (DC, CU, PV WIRE 2kV) (16) #8, (1) #6 EGC, FREE AR FREE AR - PERMISION IS OTHERWISE GIVEN IN WRITING BY TCC. 2210 NW Hayes Ave
\ @ PV OUTPUT CIRCUIT (DC, CU, PV WIRE 2kV) (16) #8, (1) #6 EGC, (1) 3" CONDUIT HDPE 20.48% 3. CONDUIT RUNS SHOWN ARE INDICATIVE OF PATH AND CONVEY ORIGIN AND TERMINATION. Corvallis, OR 97333
STRING LENGTH - CONTRACTOR TO DETERMINE BEST ROUTE PER FIELD CONDITIONS. FINAL CONDUIT PATH SHALL 541.754.2001
NVERTER STRING § C COMBINED DC OUTPUT CIRCUIT (DC, AL, XHHW-2) (2) #500, (1) #1 EGC, (1) 3" CONDUIT HDPE 20.99% BE APPROVED WITH CONTRACTOR SITE SUPERVISOR PRIOR TO INSTALLATION.
F MV XFMR—1 OUTPUT CIRCUIT (AC, CU, URO-J) (3) #2, (1) 3" CONDUIT HDPE 36.58% 4. CONTRACTOR SHALL ENSURE THE EXACT OUTER DIAMETER OF THE PROVIDED HOME RUN WIRING
MEETS CONNECTOR SPECIFICATIONS. STANP:
SHUNT TRIP AND BREAKER POSITION CIRCUIT (AC, CU, ”
STRING NAMING CONVENTION o XHHW_2) ( (5) #12, (1) #10 EGC, (1) 1" CONDUIT HDPE 17.97% 5. ALL DIMENSIONS ARE FOR REFERENCE ONLY. PLEASE REFER TO MANUFACTURERS DRAWINGS TO
CONFIRM ALL DIMENSIONS. ALL DIMENSIONS DISPLAYED ON THIS SHEET ARE ROUNDED TO THE
NEAREST 1” U.O.N.
A = FREE AIR/@\# = # OF STRINGS.
B = RACEWAY
C = COMBINED RACEWAY
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AND #6 BARE CU WIRE. TYP. _ e LETTER
- - - =< == == - ’/ ”
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Is ' ' : : : : : : : / )
: ARY #1 [ #2 DC COMBINER BOX 1 +ARY f3 // B3 (6) #8 PWWIRE 2Kv; (1) #6 EGC 2 19.3% Q’\ @Q
oH-FFHFINV=1=1-24 FIeHFFFINV=1-3-241 iof - NV=1-5-24 o INV=T=7=24-FH-FRleHFHA-FNV=T-9-24- R SEE E-1.2 FOR GROUNDING /7 B4 (8) #8 PVWIRE 2KV; (1) #6 EGC 2" 24.6% N C;\
| e HHFINVE1=2-741 Felot 4 FH-FINVET =494 oH NV=1=6—24 oH INV=1=8=74 JeFeetFH-HNW=1-10-241 ] INFO AT EACH COMBINER / N
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' <A @ . B ! G
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SHEET NOTES

WIRING SCHEDULE | Mcyflejd
1. ALL EQUIPMENT DIMENSIONS ARE APPROXIMATE, VERIFY ALL DIMENSIONS WITH APPROVED Renewables
TAG CIRCUIT TYPE DESCRIPTION CONDUIT TYPE | FILL % EQUIPMENT RECORD DRAWINGS PRIOR TO POURING CONCRETE PADS.
C COMBINED DC OUTPUT CIRCUIT (DC, AL, XHHW—2) (2) #500, (1) #1 EGC, (1) 3" CONDUIT HDPE 20.99% 2. CONDUIT ROUTES SHOWN ARE DIAGRAMMATIC AND DO NOT REFLECT ALL OBSTRUCTIONS.
o PARALLEL SETS T SET PER RACEWAY: SUBCONTRACTOR TO DETERMINE EXACT ROUTING BASED ON SITE CONDITIONS. 2210 NW Hayes Ave
& COMBINED INVERTER CIRCUIT (AC, AL, XHHW—2) (3) 400, (1) 3/0 NEU. (1) 3/0 EGC, (1) 3 CONDUT HDPE 32.92% 3. CONTRACTOR TO COORDINATE ALL PLANNED CONDUIT ROUTES PRIOR TO INSTALLATION. Corvallis, OR 97333
: : : 4. SEE E-2.1 FOR WIRE SCHEDULE INFORMATION 041.754.2001
F MV XFMR—1 OUTPUT CIRCUIT (AC, CU, URO—J) (3) #2, (1) 3" CONDUIT HDPE 36.58% ’ ’ ’
O SHUNT TRIP AND BREA?,EﬁWFgS)'T'ON CIRCUIT (AC, CU, (5) #12, (1) #10 EGC, (1) 1” CONDUIT HDPE 17.97% S
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SHEET NOTES

1. ALL CONDUCTORS TO BE COPPER (CU) UNLESS NOTED OTHERWISE.
2. CONNECTORS SHALL BE BY THE SAME MANUFACTURER AS THOSE ON THE MODULES.

DC SINGLE LINE DIAGRAM

ELECTRICAL EQUIPMENT SCHEDULE WIRING SCHEDULE
TAG | QTY. DESCRIPTION TAG CIRCUIT TYPE DESCRIPTION CONDUIT TYPE | FILL 7%
@ 2160 | SEG SEG-550-BMA-TB 550WDC SOLAR MODULE @ PV SOURCE CIRCUIT (DC, CU, PV WIRE 2kV) (16) #8, (1) #6 EGC, FREE AR FREE AR -
(2) 8 TERRASMART (OAE) DC DISCONNECT/COMBINER, 300A, 12 INPUT, 25A FUSES, NEMA 4X @ PV OUTPUT CIRCUIT (DC, CU, PV WIRE 2kV) (16) #8, (1) #6 EGC, (1) 3" CONDUIT HDPE 20.48%
@ 8 SMA SHP 125-US-21 STRING—-INVERTER, 480VAC, 151.00AAC, 3PH, 3W, NEMA 4X, UL1741 CERTIFIED C COMBINED DC OUTPUT CIRCUIT (DC, AL, XHHW-2) 2kv | (2) #500, (1) #1 EGC, (1) 3" CONDUIT HDPE 20.99%
@ 2 STEGO THERMOSTAT N.C 120VAC, EXACT PART TBD, —XX TO XXX DEG F TEMP RANGE (SET TO —10 DEG F.), OAE. D INVERTER OUTPUT CIRCUIT (DC, CU, XHHW-2) (3) 3/0, (1) #6 EGC, (1) 2” CONDUIT HDPE 25.75%
@) 8 | STEGO 120VAC, 250W PTC FAN HEATER, OAE H HEATER CIRCUIT (AC, CU, XHHW—2) 2K (1) #12, (1) #12 NEU, (1) #12 EGC, (1) 3/4” CONDUIT EMT 8.79%
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The contractor must notify Vector Structural Engineering, LLC,
should discrepancies between the as-built electrical system and
what is shown on the permit plans be found. Vector Structural
Engineering shall be notified of any changes from the approved
design before installation. Vector Structural Engineering assumes
no responsibility for improper installation of the solar system.
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(1) 3/4” EMT SWITCHBOARD | I SWITCHBOARD || : : |
I | t | '
snomn || ® o ® H a | e T
MANAGER | 73, oy oIy Nl ! | |
o€ |y 00F |y i
800AT 800AT By B | |
5 3 : 'LI__:—_—_—_f—_—_—_—_—_—_—_—_—_—_—_—_—_—_1—_—_—_—_—_1—_q— GVEA RTU |
e 0 AL e [ _ ' | REMOTE TRIP CLOSE | __ _
\ |« |________‘____________________‘r:'|__|_ PERMISSIVE - _i |
12" X 12" X 6" H « o SPARE . L | TELE-METERING | |
NEMA 3R (3ey 30/1P | | | | |
ENCLOSURE INV=1 % « e o INV=5 A |
( 200A/3P 200A/3P ( : | T | | |
- ¢ o] L ¢ e — | |
SEE E-2.0 FOR DC s 200A/3P 200A/3P — : L R ke ' |
PORTION DETAILS L | GVEA RELAY | |
INV=3 « o N INV—7 |
( 200A/3P 200A/3P ( ! | | |
INV—4 ) « e . INV=8 | TRANSDUCER | |
200A/3P 200A/3P |
/ W@J / / / ! | @\ | |
| | |
N— N— !
P - = | (M) . |
+- _____________________________ -i- ———————— B XFMR-1 | | |
A I | _ = | | IN/OUT METER |
DAISY CHAIN DATA ! DAISY CHAIN DATA 480V 12.47 | RECORDER |
CONNECTION TO | CONNECTION TO £ : : | |
EACH INVERTER | EACH INVERTER —— uy
- _ ! -
ON SWBD 2 BOND NEUTRAL TO //E ON SWBD 1 E | Wy | ,,' v MV | MV MoV MV MV T = M V| _I MV
GROUND PER 230.82(3) 4/0 AL OR 2/0 ; EXP © | é | | N
CU GEC SIZED ! 1 | || .- T — |
PER NEC 250.66 B - =
— / POCC
NOTE: BOND TO ' (N) UTILITY POLE #1 W/ MV
CONTAINER METAL. METERING EQUIPMENT THAT IS
CUSTOMER POLE #1 W/ FUSED ACCESSIBLE 24/7 1O CVEA
CUTOUTS AND GANG OPERATED, :
LOAD-BREAK DISCONNECT SWITCH
WITH VISIBLE OPEN—AIR GAP THAT IS \(E) STILTY LINE
ACCESSIBLE 24/7 TO GVEA (E) UTILITY POLE W/ LOAD-BREAK
PERSONNEL. DISCONNECT SWITCH WITH VISIBLE
OPEN-AR GAP THAT IS ACCESSIBLE
24/7 TO GVEA PERSONNEL.
POINT OF OWNERSHIP CHANGE
e RIGAL ONLY
05/30/2024
Firm License Number: AECL135!
VSE Project Number: U1944.0137.241
L
TAG | QTY DESCRIPTION TAG CIRCUIT TYPE DESCRIPTION CONDUIT TYPE | FILL 7
(3) | 8 | SMA SHP 125-US—21 STRING—INVERTER, 4B0VAC, 151.00MAC, 3PH, 3W, NEMA 4X, UL1741 CERTIFIED D INVERTER OUTPUT CIRCUIT (DC, CU, XHHW—2) (3) 3/0, (1) #6 EGC, (1) 2" CONDUIT HDPE 25.75%
(4) | 2 | PV AC SWITCHBOARD (SWBD-1) AND (SWBD-2), 480/277V, 800A, MB (WITH SHUNT TRIP CONTROL), 3 PHASE, 4 WIRE, NEMA 3R, 25KAIC 3X PARALLEL SETS, 1 SET PER RACEWAY:
COMBINED INVERTER CIRCUIT (AC, AL, XHHW-2) , HDPE 32.92%
(6) | 1 | SITE LOADS PANEL W/ DIN RAIL BREAKERS INCLUDING 5KVA, OPEN CORE, TRANSFORMER, 277 T0 120VAC, HPS SP5000MQMJ, OAE. © (3) 400, (1) 3/0 Nev, (1) 3/0 EGC, (1) 3" CONDUIT
1 | PV STEP UP TRANSFORMER (XFMR—1) 480 GROUNDED WYE—12.47KV GROUNDED WYE, 1000KVA, W/ BAY—O-NET ELF FUSE, NEMA 3R § MV XFMR—1 OUTPUT CIRCUIT (AC, CU, URO-J) (3) #2, (1) 3" CONDUIT HDPE 36.58%
{9) 1 | PV MV AC FUSED CUTOUT AT CUSTOMER POLE #1, 12.47KV, 3 POLE, 4 WIRE, 110A FUSES, NEMA 3R (OWNED AND OPERATED BY CUSTOMER) & SHUNT TRIP AND BREA)‘EIEﬁWPOZS)'T'ON CIRCUIT (AC, CU. | (5) 12, (1) #10 EGC, (1) 1" CONDUIT HDPE 17.97%
1 | UTILITY AC GENERATION METER, 3 PHASE 4 WIRE, CT RATIO xx (OWNED AND OPERATED BY GVEA) .
H HEATER CIRCUIT (AC, CU, XHHW—2) 2K (1) #12, (1) #12 NEU, (1) #12 EGC, (1) 3/4" CONDUIT EMT 8.79%
a 1 | UTILITY AC CUTOUT AT POC, 12.47KV, LOCKABLE, GANG OPERATED, VISIBLE OPEN, MODEL (ED-711R4) OAE. (OWNED AND OPERATED BY GVEA) .
| LOAD CIRCUITS (AC, CU, XHHW—2) (1) #12, (1) #12 NEU, (1) #12 EGC, (1) 3/4" CONDUIT EMT 8.79%
42 1 | SWITCHING POWER SUPPLY, RHINO PSM12-078S, OAE, 120VAC:12VDC, 78W, 6A MAX OUTPUT. e e — o o R (T T Fee (1 conDuT
a3 1 | SMA DATA MANAGER M, DAS SYSTEM, 12VAC, RJ45 COMMS J (AC, CU, XHHW-2) (1) #10, (1) # () # (1) 3/ EMT 1247%

SCALE: NTS

11/14/23|GK |BB | UTILITY INTERCONNECTION SET
11/21/23|GK|BB| CD IFR — ISSUED FOR REVIEW
05/24/24|GK|PK| CD IFP — ISSUED FOR PERMIT

REV| ISSUED |BY |«/| DESCRIPTION

SHEET NO. & NAME:

AC SINGLE
LINE DIAGRAM
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SCALE: NTS

SITE_SPECIFIC INFORMATION: INVERTER INFORMATION: ~44.0°C
SITE LOCATION: NORTH POLE, AK 99705 SMA, SHP 125-US—21, STRING—INVERTER, RATED MAX POWER POINT VOLTAGE: .
STE_LOCATION: _ NORTH POLE, ¢ o, SHF RATED AX INVERTER STRING SCHEDULE INVERTER STRING SCHEDULE Mayfield
FAIRBANKS/EIELSON CEC WEIGHTED EFFICIENCY (PTC): 98.5% ADJ. VMP OF ARRAY AT 30.0°C HIGH TEMP Renewables,
ASHRAE 2% HIGH TEMPERATURE: 30.0°C START VOLTAGE: 684VDC (BASED ON 24 MODULES IN SERIES): SHP 125—-US—-20 — INV=1 TO INV—6 SHP 125—US—20 — INV=7 T0O INV—8
ASHRAE LOWEST EXPECTED TEMPERATURE: MPPT MINIMUM VOLTAGE: 705VDC 903.23VDC — — _ — _
~44.0C MPPT MAXIMUM VOLTAGE: 1450VDC RATED ISC OF ARRAY: 168.00ADC SIR MOD_QTY WATTS SIR i MOD_QTY WATTS 2210 NW Hayes Ave
MAXIMUM DC INPUT VOLTAGE: 1500VDC MAXIMUM SHORT CIRCUIT CURRENT: 1 24 15,600 1 24 15,600 Corvallis, OR 97333
MODULE INFORMATION: NOMINAL POWER INPUT: 250000WDC 210.00ADC 1 24 15,600 1 24 15,600 541.754.2001
SEG, SEG-550—BMA—-TB, 550WDC (STC) MAXIMUM POWER OUTPUT: 125000WAC RATED MAX POWER POINT CURRENT: 3 2% 15,600 3 2% 15600
CELL TYPE: PERC MONO MAXIMUM CURRENT OUTPUT: 151.00AAC 165.60ADC ? ” 15,600 ? ” 15600
Voc: 49.70VDC (58.96VDC AT —44.0°C) AC NOMINAL VOLTAGE OUTPUT: 480VAC : ” - : ” o0 —
Vmp: 42.05VDC (37.63VDC AT 30.0°C) MAX. AC OVERCURRENT PROTECTION VOLTAGE CALCULATIONS: NEC 690.7 ' ' '
Isc: 14.00ADC ALLOWED: 200AAC LOW TEMPERATURE FOR DESIGN (ASHRAE 6 24 15,600 6 24 15,600
Imp: 13.80ADC LOW TEMP) = —440°C 7 24 15,600 7 24 15,600
SERIES FUSE RATING: 25ADC ARRAY SF’ECW'CAT'ONS ARRAY Voc AT STC: 49.70VDC X 24 MODULE 8 24 15,600 8 24 15,600
Voc CORRECTION (%/°C): —0.270% m?/[ég%gs?;ﬁo QEMSPE;LEA?U;E 1 /1 SJZUgg\E/BCV 9 24 15,600 9 24 15,600
Vmp CORRECTION (%/°C): —0.350% ‘ oc: 0 10 24 15,600 0 o 15,600
MODULE DIMENSIONS: 89.69” X 44.65" X (12) SOURCE CIRCUTS OF 24 MODULES g ;1?2'88\93;)()1)3 ( (1;14;832305 25°C 11 24 15,600 11 24 15,600
1.38" —0.270% = ' OF STR WATTS/INV '
ARRAY ELECTRICAL SPECIFICATIONS MAX. Voc PER INVERTER MANUFACTURER i MOD OrY / 12 24 15,600
(VALUES BASED ON 24 MODULES PER REQ. = 1500VDC i 264 171,600 # OF STR MOD QTY WATTS/INV
'\SAE;”SIG MAX., 12 STRING(S) IN PARALLEL 1415.02VDC < 1500VDC (OK) ILR% 137.28% 2 288 187,200
. ILR% MAX 150%
FLECTRICAL SPECIFICATIONS MAXIMUM SYSTEM VOLTAGE: 1415.02VDC @ ILR% 149.76%
Vo @ INVERTER STRING SCHEDULE LR% MAX 150%
SCALE: NTS
SWITCHBOARD SCHEDULE SWITCHBOARD SCHEDULE @C;@\@
SWBD-1, 800AMP MAIN BREAKER 480VAC, 3¢, 4W & GND SWBD-2, 800AMP MAIN BREAKER 480VAC, 3¢, 4W & GND Q)Q%
INTERRUPTING CAPACITY 25 kA RMS SYMMETRICAL SURFACE MOUNT INTERRUPTING CAPACITY 25 kA RMS SYMMETRICAL SURFACE MOUNT
KVA LOAD cB/ |cKT| , [cKT.| cB/ KVA LOAD KVA LOAD CB/ |CKT| , |CKT| cB/ KVA LOAD
LOAD DESCRIPTION SA 198 1 6C | PHASE | NO. b [No.| prirse R LOAD DESCRIPTION LOAD DESCRIPTION SA 198 1 6C| PHASE | NO. % [No.| prise T 98 ] 4C LOAD DESCRIPTION _
5 1 A2 1[A]2 ]
SITE LOADS AND DAS 30/1P [3 B | 4 INTENTIONALLY SPARE 20/ [3 184 INTENTIONALLY =
=TT LEFT BLANK =T LEFT BLANK & o
w
41.66 7 A8 41.66 41.66 AN 41.66 >V$p:rq3 o Q
INV—1 41.66 200/3P | 9 | B [ 10| 200/3P 41.66 INV-2 INV-5 41.66 200/3P | 9 | B [ 10| 200/3P 41.66 INV-6 O < O o
41.66 1] ¢ [12 41.66 41.66 11 ¢ |12 41.66 L EGTRICAL ONLY r = = o
41.66 13| A [14 41.66 41.66 13 A [14 41.66 O N O x
INV—3 41.66 200/3P 15| B | 16 | 200/3P 41.66 INV—4 INV-7 41.66 200/3P 15| B | 16 | 200/3P 41.66 INV-8 A A O <t
41.66 17 Cc |18 41.66 41.66 17/ ¢ 18 41.66 s e Q4]
’/(A7/Ong// ool I o a8 al
88.3(83.3(83.3 SUB-TOTAL 83.3|83.3(83.3 83.3|83.3/83.3 SUB-TOTAL 83.3|83.3|83.3 R o - < S
'4“3%,“\N0.AELEE13300,/:; o O 8
W s » 2o T
PHASE A 172 KVA PHASE A 167 KVA WS w0 N o
- 05/30/2024 — O
PHASE B 167 KVA TOTAL LOAD 505  KVA PHASE B 167 KVA TOTAL LOAD 500  KVA VggnllrI:)I;::cr:Sl\El)u’:InuerE:eLrJ.1352.2125;.241 Q' =
Tt orrctor sttty Vecr Stustrl ngigaing LLS, o
PHASE C 167 KVA PHASE C 167 KVA it o Show o e permi pns be found, Uetr St O
PROJECT NUMBER:
» FLECTRICALSWITCHBOARD SCHEDULES 29-5688U
SCALE: NTS FULLY RATED SHORT CIRCUIT CALCULATIONS SUMMARY NTS
= # OF # OF Isc ORIGINAL SIZE 247X36"
e \/OI_TAGE ISC 9 9
Z EQUIP. LENGTH | vOLT | &5 | CORTERADT | CONDUIT | i ass vy | CABLES € VAU | paRALLEL | AVAILABLE | £+ | M * | (0 15y SHEET SIZE ARCH "D
a (S or T) RUNS UPSTREAM 0 %" 1"
F1 PV COMBINER PNL 1&2 25 480 | 400.0 A N 600 18,505 3 22,600 0.037 | 0.965 21,800 BTy
F2 INVERTER 20 480 3X C S 600 12,843 1 21,800 0.123 | 0.891 19,420 e dm”::;:m%z.‘fwg:ﬁs and ther
* AUTOMATICALLY CALCULATED rctocted under o and sortrach
Reproduction of these documents is
UTILITY TRANSFORMER SIZE: 1000KVA :nu;m’:dngf%rnshzs ﬁ:;rp&s; ::o ;:e%tnst{lusc:no%
MAX AVAILABLE (SYMMETRICAL) FAULT AT THE SECONDARY: 22,600AMPS these documerts fo any other pupose s
@ SCALE: NTS
==
% [a N e
CONDUCTOR CALCULATION SUMMARY 2|
[}
MIN. STD WIRE CONDUIT SIZE AMPACITY | LENGTH | AMPACITY FILL TEMP Zlala
TAG DESCRIPTION VOLTAGE | aiperace | , OCPD | OCPD | *SEre™ | o€ | Size | Size | WATERIAL | JEMP. | TYPE OR TYPE | FILL % | (75 pEG ¢) | (FT) | (90 DEG C) | Go6 | NEU | BGC | . DERATE DERATE | s\ipACITY | | DROP S5z
AMPACITY | SIZE RATING BUNDLED NEC 310.15(C)(1) | NEC 310.15(B)(1) z|E| 2|2
& PV SOURCE CIRCUIT 1009VDC 17.5 21.88 25 1 #8 | N/A | #6 cu 90 | PV WIRE FREE AIR FREE AR - 70 93 80 16 0 1 0.5 0.96 38.4 0.25% AN
(n.
S PV OUTPUT CIRCUIT 1009VDC 17.5 21.88 25 1 #8 | N/A | #6 cu 90 | PV WIRE 3 PVC SCH.80 | 20.48% 50 310 55 16 0 1 0.5 0.96 26.4 0.85% 2 § L;“ L;“
C COMBINED DC OUTPUT CIRCUIT 1009VDC 210 262.50 300 1 500 | N/A | #1 AL 90 | XHHW-2 3 PVC SCH.80 | 20.99% 310 561 350 2 0 1 1 0.96 336 1.00% ol e
MM X
D INVERTER OUTPUT CIRCUIT 480VDC 151 188.75 200 1 3/0 | N/A | #6 cu 90 | XHHW-2 2" PVC SCH.80 | 25.75% 200 15 225 3 0 1 1 0.96 216 0.06% k4 DD8
>
E COMBINED INVERTER CIRCUIT 480VAC 604 755.00 800 3 400 | 3/0 | 3/0 AL 90 | XHHW-2 3 PVC SCH.80 | 32.92% 270 X6 30 305 X6 3 1 1 1 0.96 292.8 0.11% DO
F MV XFMR—1 OUTPUT CIRCUIT 12470VAC 46.5 58.13 60 1 #2 | N/A | N/A cu 90 URO—-J 3 PVC SCH.80 | 36.58% 115 40 130 3 0 0 1 0.96 124.8 0.08% ENENEN
G SHUNT TRIP AND BREAKER POSITION CIRCUIT 120VAC 5 6.25 15 1 #12 | N/A | #10 cu 90 | XHHW-2 1” PVC SCH.80 | 17.97% 25 40 30 5 0 1 0.8 0.96 23.04 0.08% Z]ANGNEN
— | — O
H HEATER CIRCUIT 277VAC 16 20.00 20 1 #12 | #12 | #12 cu 90 | XHHW-2 3/4" EMT 8.79% 25 25 30 1 1 1 1 0.96 28.8 0.06% =
[0
| LOAD CIRCUITS 120VAC 12 15.00 15 1 #12 | #12 | #12 cu 90 | XHHW-2 3/4" EMT 8.79% 25 10 30 1 1 1 1 0.96 28.8 0.06% SHEET NO. & NAVE:
J LOAD OUTPUT CIRCUIT 277VAC 24 30.00 30 1 #10 | #10 | #10 cu 75 | XHHW-2 3/4" EMT 12.47% 35 10 40 1 1 1 1 0.96 33.6 0.06% E o 2 2
CONDUCTOR CALCULATION SCHEDULE ELECTRICAL
5 SPECIFICATIONS
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CONTINUOUS METALLIC BACKFILL TO
WARNING TAPE MATCH (E) GRADE

T

KL

CONDUITS FOR ALL DC AND
AC CONDUCTORS. SEE WIRING
SCHEDULE FOR SIZE, TYPE,
AND QUANTITY

WHIP CONNECTOR ON
BACK OF MODULE

SS NUT WITH INTEGRATED

/STAR WASHER
METAL SURFACE — BOX PV WIRE

= OR RACKING
SEE NOTE 1
N MIN. RADIUS 8X CABLE DIAMETER
TORQUE SET TIN PLATED COPPER GROUND
SCREW TO LUG — ILSCO GBL—4DBT,
MFR SPECS BURNDY CL50—1TN OAF CONNECTOR
SS #10-32 MACHINE SCREW
__ COPPER EQUIPMENT
NOTES: GROUNDING CONDUCTOR

JUNCTION BOX ON

BACK OF MODULE

MIN. RADIUS 8X CABLE

PV WIRE

Mayfield

Renewables,

2210 NW Hayes Ave
Corvallis, OR 97333
541.754.2001

STAMP:

1. PRIOR TO MOUNTING LUGS ON ANODIZED ALUMINUM OR DIAMETER
NOTES: , PAINTED METAL SURFACES, THE SURFACE MUST BE
1. MAINTAIN A MINIMUM DISTANCE OF 1 BETWEEN CONDUIT WITH COMMUNICATION WIRING AND STRIPPED AND THEN COVERED WITH BURNDY PENETROX
ANY CONDUIT WITH ELECTRIC POWER CONDUCTORS. POWER AND DATA CONDUITS MAY A—13 ANTI—OXIDANT COMPOUND BELOW THE LUG TO NOTES:
CROSS AND THE 1" MIN. MAY BE REDUCED FOR TRENCH SECTIONS LESS THAN 10" AND ENSURE CONDUCTIVITY. 1. OBSERVE MIN. BENDING RADIUS REQUIREMENTS WHEN BUNDLING AND
NEAR EQUIPMENT STUB-UPS. 2. ON ANODIZED AL SURFACES, THE ANODIZATION SHALL BE SECURING SOURCE CIRCUIT CONDUCTORS TO MODULES AND RACKING.
2. DIAGRAM SHOWN ABOVE DOES NOT REFLECT EXACT CONDUITS IN EACH TRENCH AND SHALL GROUND OFF. 2. SEE MODULE SPEC SHEET OR CABLE SPECIFICATIONS FOR CABLE
BE USED AS A TEMPLATE FOR SPACING CONSTRAINTS AND TO BE VERIFIED ON SITE BY 3. ON PAINTED SURFACES, THE PAINT LAYER SHALL BE DIAMETER.
CONTRACTOR AND APPROVED BY OWNER. GROUND OR SCRATCHED OFF.
TYPICAL TRENCH GROUNDING METAL BOXES / RACKING PV WIRE BENDING REQUIREMENTS
@ SCALE: NTS @ SCALE: NTS 1 GREATER THAN 600V SCALE: NTS
XD_ELEC_TYPICAL_TRENCH 2023-03-07 XD_ELEC_GROUNDING METAL BOXES OR RACKING 2023-02-28 XD_ELEC_PV WIRE BENDING REQUIREMENTS_GREATER THAN 600V 2023-02-28
——— POSITIVE MODULE LFAD
| —— NEGATIVE MODULE LEAD
CONTINUES UP TO DC
COMBINER WHERE APPLICABLE
[{EASK'T% REAR NEGATIVE SOURCE CIRCUIT HOMERUN (SEE NOTE #3)
DC J—BOX WHERE APPLICABLE TYP.
o SHUR—LOCK
=r= COUPLER, TYP.
LFMC: TYP. —a - +e = - +e = +e == +e == +e == +e = - +o == +e == +e = - +o == =
GRADE i
f S—BEND FOR .
OPTION a SEE NOTE 2. S—‘ :
!
I
HDPE, TYP. J
UNDERGROUND
TRENCH, TYP. 22 21 20 19 18 17 16 15 14 13 12
NOTES:
1. WHERE HDPE MEETS GRADE, PROVIDE ADDITIONAL PROTECTION FOR THE FIRST 12" ABOVE \
GRADE BY THE MEANS BELOW. L POSITIVE SOURCE CIRCUIT HOMERUN (SEE NOTE #3) SOLAR MODULE, TYP.
a. HDPE SHALL BE SECURELY FASTENED IN PLACE BY AN APPROVED MEANS WITHIN 6—8" OF
EACH BOX, CABINET, CONDUIT BODY, OR OTHER CONDUIT TERMINATION AND SHALL BE 5SOOVTVL2E‘A"§£‘&EV§}§LNGG

SUPPORTED AND SECURED AT INTERVALS NOT TO EXCEED 4.5'. LISTED CABLE TIES ARE

PERMITTED TO BE USED FOR SECUREMENT AND SUPPORT.
2. WHERE MORE THAN 4 QUARTER (360°) BENDS ARE MADE BETWEEN PULL POINTS, CONTRACTOR
SHALL INSTALL CONDUIT BODIES AND OR TRANSITION BOXES WHERE NECESSARY.
3. HDPE SHALL BE INSTALLED WHERE IT IS NOT SUBJECT TO PHYSICAL DAMAGE AND CAN BE
USED IN EXPOSED AND OR CONCEALED LOCATIONS.

@ CONDUIT DETAIL

APPROX. SCALE: NTS
XD_ELEC_CONDUIT DETAL ~ 2023-09-07

WECTOR

E N el N E E R 8 g

651 W. GALENA PARK BLVD. STE. 101 PHONE (80O1) 990-1775
DRAPER, UTAH 84020 WWW.VECTORSE.COM

ELECTRICAL ONLY

\ g =N & 4
5.~ No. AEL EE 13300 &7
(G 7
‘. S /'éb
B~ P -
l‘ @0 \V <
W\ RorEssION
W™

05/30/2024
Firm License Number: AECL135!
VSE Project Number: U1944.0137.241

The contractor must notify Vector Structural Engineering, LLC,
should discrepancies between the as-built electrical system and
what is shown on the permit plans be found. Vector Structural
Engineering shall be notified of any changes from the approved
design before installation. Vector Structural Engineering assumes
no responsibility for improper installation of the solar system.

.......

NOTES:

Ny

POSITIVE SOURCE CIRCUIT HOMERUN (SEE NOTE #3)

) A —

‘i

|

|
|+ - T e - T e - T e - T e - RN
?°3&’°°&\’°°&"°°3"°°&"°°* i
- - - - - |
1 | 22 2 21 3 20 4 19 S 18 6 : :
= lgﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ i
- ! I
| _ _ _ _ iy
poglt e dpogSedlyog¥odyog¥olgogliodog |
- o - _ - _ - 2 /- N - 2

12 11 13 10 14 9 15 8 16 7 17
- NEGATIVE SOURCE CIRCUIT HOMERUN (SEE NOTE #3
( #3) \SEE NOTE 7 \SOLAR
550W 24 MODULE STRING
LEAPFROG WIRING

ALL STRINGS ARE 22 MODULES PER STRING

WIRING PATHS SHOWN ARE DIAGRAMMATIC ONLY.
ORIENTATION OF POSITIVE AND NEGATIVE JUNCTION BOX POLES ARE REPRESENTATIONAL ONLY. ACTUAL ORIENTATION SHALL BE CONFIRMED WITH THE SPECIFIC MODULE TYPE ON A PER PROJECT BASIS.
POSITIVE POLARITY HOMERUN SHALL HAVE A NEGATIVE CONNECTOR INSTALLED ON THE FIELD ASSEMBLED WIRING SO AS TO CONNECT WITH THE POSITIVE MODULE LEAD. NEGATIVE POLARITY HOMERUN

SHALL HAVE A POSITIVE CONNECTOR INSTALLED ON THE FIELD ASSEMBLED WIRING SO AS TO CONNECT WITH THE NEGATIVE MODULE LEAD.

SECURE SOURCE CIRCUIT WIRI

Noo

NG TO MODULE FRAMES WITH CABLE TIES OR WIRE MANAGEMENT CLIPS.

EVERY—-OTHER 550W SEG MODULE TO BE ROTATED 180 DEGREES IN THE FIELD.

MODULE—-TO-MODULE WIRING

3

/ITERMINAL CONNECTORS FOR STRING SHALL BE LOCATED AT THE SAME END (SEE NOTE #4)  _juncTION BOX. TYP.

MODULE, TYP.

WIRING SHALL BE CONFIGURED SUCH THAT TERMINAL CONNECTORS FOR BEGINNING/END OF EACH STRING ARE LOCATED CLOSEST TO DOWNSTREAM EQUIPMENT.

GROUND MOUNT

SCALE: NTS
XD_ELEC_GM_WIRING_LEAPFROG  2023-7-28

BADGER RD SOLAR

GRID-TIE SOLAR ELECTRIC SYSTEM
2605 BADGER RD
NORTH POLE, AK 99705

PROJECT NUMBER:

25—356338U

SCALE
AS SHOWN

ORIGINAL SIZE 247X36"

SHEET SIZE ARCH "D”
| — ]
0 1/2" 1|l

© Copyright 2024 v.1.9
Mayfield Renewables, LLC
The drawings, specifications and other
documents related to this project are
protected under law and contract.

Reproduction of these documents is
authorized for the purpose of constructing,
maintaining and using this project. Use of
these documents for any other purpose is
not permitted without written authorization.

11/14/23|GK |BB | UTILITY INTERCONNECTION SET
11/21/23|GK|BB| CD IFR — ISSUED FOR REVIEW
05/24/24|GK|PK| CD IFP — ISSUED FOR PERMIT

REV| ISSUED |BY |«/| DESCRIPTION

SHEET NO. & NAME:

F—2.5
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3/8 MIN. TEXT —| |

r ¢ ‘ NEC 2020 690. 13 , 690.54
MANUAL | NOTICE
. PHOTOVOLTAIC SYSTEM AC
= DISCONNECT AND POWER SOURCE
DISCONNECT : NOMINAL OPERATING VOLTACE: 450VAC
FOR PARALLEL g I:ABEL TO BE LOCATED ON THE. PV SYSTEM AC
¢! DISCONNECT. (1) TOTAL
GENERATION \
NEC 2020 690. 13 , 690.54
DISGONNECT LABEL TO BE ENGRAVED PLASTIC, N O TICE
(1) TOTAL PHOTOVOLTAIC SYSTEM AC

DISCONNECT AND POWER SOURCE

RATED OUTPUT CURRENT:604AAC
NOMINAL OPERATING VOLTAGE:_480VAC

LABEL TO BE LOCATED ON THE PV SYSTEM AC
NEC 2020 705.12(B
r ~ DISCONNECT. (1) TOTAL

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.

IBERMANENT WARNING LABEL SHALL BE APPLIED TO
DISTRIBUTION EQUIPMENT WHERE THE PV SYSTEM

INTERCONNECTS. (1) TOTAL

NEC 2020 690.53

MAXIMUM DC VOLTAGE OF PV SYSTEM

MAXIMUM VOLTAGE: 1415VDC

LABEL TO BE LOCATED ON COVER OF DC DISCONNECTING MEANS. (1) TOTAL

NEC 2020 690.31(D)(2)

NEC 2020 705.10, 690.4(D), 690.56(B)

SHEET NOTES

CAUTION

MULTIPLE SOURCES OF POWER

DISCONNECTS ARE LOCATED AS SHOWN

PV AC DISCONNECT

PV INVERTERS AND
DC DISCONNECTS

PV ARRAY

LABEL TO BE APPLIED AT SERVICE EQUIPMENT
LOCATION OR ON ALL POWER PRODUCTION
SOURCES CAPABLE OF BEING INTERCONNECTED.

(1) TOTAL

WARNING: PHOTOVOLTAIC POWER SOURCE

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 WHITE ON
A RED BACKGROUND. SPACING BETWEEN LABELS OR MARKINGS, OR BETWEEN A LABEL AND MARKING, SHALL NOT BE MORE
THAN 10FT.

SEE ELECTRICAL NOTES E—0.0 SHEET "REQUIRED SAFETY SIGNS AND LABELS” FOR ADDITIONAL
INFORMATION.

THE LABELS AND MARKINGS ARE FOR REFERENCE ONLY AND THE FINAL DESIGN AND CONTENT
MAY VARY FROM WHAT IS SHOWN. LABELS PROVIDED BY HELERMANNTYTON OR PV LABELS MAY
VARY IN DESIGN, CONTENT AND QUANTIITY REQUIRMENTS FROM WHAT IS SHOWN ON THIS SHEET.
IT IS UP TO THE CONTRACTOR TO VERIFY FINAL LABEL SELECTION MEETS OR EXCEEDS THE
DESIGN AND CONTENT AS SHOWN.

HELERMANNTYTON AND PV LABELS PART NUMBERS INCLUDING THE WORDS "CUSTOM™ INDICATE
THAT THEY ARE ONLY PROVIDING THE LABEL MATERIAL BUT NOT THE DESIGN AS SHOWN.

THE MARKING OR LABEL SHALL BE OF SUFFICIENT DURABILITY TO WITHSTAND THE ENVIRONMENT
INVOLVED. NEC 110.21(A)

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

THE LABEL SHALL BE PERMANENTLY AFFIXED TO THE EQUIPMENT OR WIRING METHOD AND SHALL
NOT BE HAND WRITTEN. NEC 110.21(B)(2).

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

SOLAR MODULES ARE SUPPLIED FROM THE MANUFACTURER WITH MARKINGS PRE-APPLIED TO
MEET THE REQUIREMENTS OF NEC 690.51.

UNLESS OTHERWISE STATED ON LABEL SPECIFIC NOTES, OSHA 1910.145 AND ANSI Z535
RECOMMENDED SPECIFICATIONS ARE AS FOLLOWS:

ROUNDED OR BLUNT CORNERS FREE OF SHARP EDGES.
VISIBLE AT A MINIMUM DISTANCE OF SFT 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.
ALL OTHER TEXT TO BE BLACK ON A WHITE BACKGROUND.

CTMO O W

>VECTOR

EnGInEERS®

651 W. GALENA PARK BLVD. 1ar PHONE (B80O1) 990-1775
APER, UTAH 84020 WWW.VECTORSE.COM

ELECTRICAL ONLY
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05/30/2024
Firm License Number: AECL135!
VSE Project Number: U1944.0137.241

The contractor must notify Vector Structural Engineering, LLC,
should discrepancies between the as-built electrical system and
what is shown on the permit plans be found. Vector Structural
Engineering shall be notified of any changes from the approved
design before installation. Vector Structural Engineering assumes
no responsibility for improper installation of the solar system.

Mayfield

Renewables,

2210 NW Hayes Ave
Corvallis, OR 97333
541.754.2001
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BIFACIAL MONO PERC

630 W~670 W
CS7N-630|635|640|645|650| 655|660 |

665|670MB-AG (IEC1000 V)
CS7N-630|635|640|645[650] 655|660 |
665 |670MB-AG (IEC1500 V)

MORE POWER

Module power up to 670 W
Module efficiency up to 21.6 %

Up to 4.6 % lower system cost

Comprehensive LID / LeTID mitigation
technology, up to 50% lower degradation

Compatible with mainstream trackers,
cost effective product for utility power plant

Better shading tolerance

40 °C lower hot spot temperature,
greatly reduce module failure rate
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Up to 8.9 % lower LCOE %, Years ¢

Vs

> CanadianSolar

P
%

g

%, Years ¢
e

—
g
%,

30

oy

S

——

n

o

R

Enhanced Product Warranty on Materials
and Workmanship*

Linear Power Performance Warranty*

1%t year power degradation no more than 2%

Subsequent annual power degradation no more than 0.45%

*According to the applicable Canadian Solar Limited Warranty Statement.

MANAGEMENT SYSTEM CERTIFICATES*
ISO 9001:2015 / Quality management system

ISO 14001:2015/ Stan

dards for environmental management system

ISO 45001: 2018 / International standards for occupational health & safety

PRODUCT CERTIFICATES*

IEC61215/IEC 61730

/ INMETRO

UL 61730 /IEC 61701 /IEC 62716

Take-e-way

& @ O |

* The specific certificates

applicable to different module types and markets will vary,

and therefore not all of the certifications listed herein will simultaneously apply to the
products you order or use. Please contact your local Canadian Solar sales representative
to confirm the specific certificates available for your Product and applicable in the regions
in which the products will be used.

Heavy snow load up to 5400 Pa,
wind load up to 2400 Pa*

* For detailed information, please refer to the Installation Manual.

CSI Solar Co., Ltd. is committed to providing high quality solar
products, solar system solutions and services to customers

around the world.

Canadian Solar was recognized as the No. 1

module supplier for quality and performance/price ratio in the
IHS Module Customer Insight Survey, and is a leading PV pro-
ject developer and manufacturer of solar modules, with over 55
GW deployed around the world since 2001.

Canadian Solar MSS (Australia) Pty Ltd.

44 Stephenson St, Cremorne VIC 3121, Australia, sales.au@csisolar.com, www.csisolar.com/au

l SHP 125-US-21 / SHP 150-US-21 / SHP 165-US-21 / SHP 172-US-21

W

Cost effective

* Modular architecture reduces BOS and maximizes system uptime
* Compact design and high power density maximize transportation and
logistical efficiency

Maximum flexibility
* Scalable 1,500 VDC building block with bestin-class performance
* Flexible architecture creates scalability while maximizing land usage

Simple install, commissioning
* Ergonomic handling and simple connections enable quick installation
¢ Centralized commissioning and control with SMA Data Manager

Highly innovative

* SMA Smart Connected reduces O&M costs and simplifies field-service

* Powered by award winning ennexOS cross sector energy
management platform

Sunny Highpower
PEAK3-US

125 {150 / 165/ 172

A superior distributed generation
solution for large-scale power plants

SMA
Smart Connected c us

The Sunny Highpower PEAK3 1,500 VDC inverter offers
high power density in a modular architecture that achieves
a cost-optimized solution for large-scale PV integrators.

With fast, simple installation and commissioning, the PEAK3 is
accelerating the path fo energization. SMA has also brought its
field-proven Smart Connected technology to the PEAK3, which
simplifies O&M and contributes to lower lifetime service costs. The
PEAK3 power plant solution is powered by the ennexOS cross
sector energy management platform, 2018 winner of the Infersolar

smarter E AWARD.

l EDMM-10

ennex05$

DATA MANAGEE

o & &

Fast and easy to use

* Easy integrafion of devices

¢ Centralized commissioning of all integrated
components

Future-proof and flexible

* Flexibly expandable anytime

* Access to the energy market of the future based on
ennexOS

Functional
¢ Complies with internafional grid-integration requirements
* Combine storage systems, energy generators and

e-mobility

Reliable and convenient
* Remote monitoring and parameterization possible
* Defailed analytics, error messages and reporting through Sunny Portal

SMA
Data Manager M

One system.
Many options.
For your individual needs.

Incombination withthe Sunny Portal powered by ennexOS,
the Data Manager M enables monitoring, management
and grid-compliant power control in decentralized PV
systems.

Thanks to flexible expansion options, the Data Manager M is already
well-equipped for business models in the energy market of the future.
For systems with up to 50 devices and an installed inverter power
of 2.5 MVA in closed-oop control mode or 7.5 MVA in open-oop
control mode or monitoring mode only—the Data Manager M is
the ideal professional system interface for electric utility companies,
service technicians and PV system operators.

Coordinated user interfaces and intuitive assistance functions
simplify operation, parameterization and commissioning. The
Data Manager M is modularly expandable with many additional
functions and interfaces.

Mayfield

Renewables,

2210 NW Hayes Ave
Corvallis, OR 97333
541.754.2001
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CS7N-650MB-AG / I-V CURVES

Technical Data Sunny Highpower

PEAK3 125-US

Input (DC)

Maximum array power ! 250 kWp
Maximum system vohuge

Rated MPP voliage range 705V .. 1450V
MPPT operating voltage range 684V ... 1500V
MPP trackers

Maximum operating input current
Maximum input short-circuit current

Output [AC)
Nominal AC power 125 kW
Maximum apparent power 125 kvA

Output phases / line connections

Nominal AC voltage 480V
Compatible fransformer winding configuration

Maximum output current

Rated grid frequency

Grid frequency / range

Power factor at rated power / adjustable displacement

Harmonics (THD)
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ELECTRICAL DATA | STC* ELECTRICAL DATA | NMOT*
Nominal  Opt. Opt. Open Short Nominal  Opt. Opt. Open  Short
Max. Operating Operating Circuit Circuit Module Max. Operating Operating Circuit Circuit
Power Voltage Current Voltage Current Efficiency Power Voltage Current Voltage Current
(Pmax) (Vmp) (Imp) (Voc) (Isc) (Pmax) (Vmp) (Imp) (Voc) (Isc)
CS7N-630MB-AG 630W 371V 16.99A 442V 18.23A 20.3% CS7N-630MB-AG 472W 348V 13.57A 41.8V 14.71A
Bifacial 5% 662W 371V 17.85A 442V 19.14A 21.3%  CS7N-635MB-AG 476 W 350V 13.61A 420V 14.73A
Gaint* 10% 693W 371V 18.69A 44.2V 2005A 22.3%  (cg7N-640MB-AG 480 W 352V 13.64A 422V 1477A
T oAy A et Conveteas sw ssov Dama_i2av 1aos
e 5% 667W 373V 17.80A 444V 19.18A 21.5% CS7N-650MB-AG 487W 35,5V 13.74A 425V 14.83A
Bifacia 10% 699W 373V 1874A 444V 20.10A 22.5% CS7N-655MB-AG 491W 357V 13.76 A 427V 14.86A

Gain*¥

. 20% 762W 373V 2044A 444V 21.92A 24.5%
CS7N-640MB-AG 640 W 375V 17.07A 446V 1831A 20.6%

% 672W 375V 17.92A 44.6V 19.23A 21.6%

. 4 = -
Bifacial "1006 704w 375V 1878A 446V 20.14A 22.7%

Gain*¥

20% 768W 375V 2048A 446V 2197A 247% Specification

CS7N-645MB-AG 645W 377V 1711A 448V 1835A 20.8%
677 W 377V 17.97A 448V 19.27A 21.8%

* Under Nominal Module Operating Temperature (NMOT), irradiance of 800 W/m? spec-
trum AM 1.5, ambient temperature 20°C, wind speed 1 m/s.

MECHANICAL DATA

Data

Cell Type

. 5%
Bifacial 1500 710w 377V 18.84A 448V 20.19A 22.9%
20% 774W 377V 20.53A 44.8V 22.02A 24.9%

Gain*¥

Dimensions

Mono-crystalline

Cell Arrangement 132[2x(11x6)]

2384 x 1303 x 35 mm (93.9x51.3x1.38in) v

|cs7N-650MB-AG 650 W ___ 379V 17.16 A 450V 1839A 20.9% | Weight

iacia) 5% 683W 379V 1803A 450V 19.31A 220% Front/BackG
Bifacial 4000 715w 370V 18.88A 450V 20.23A 23.0% Frame

Gain*¥*

37.9 kg (83.6 Ibs)
lass 2.0 mm heat strengthened glass
Anodized aluminium alloy

20% 780W 379V 20.59A 450V 22.07A 25.1%  J-Box

CS7N-655MB-AG 655 W 381V 17.20A 452V 1843A 21.1% Cable

688W 38.1V  18.06 A 452V 1935A 22.1%

o 5%
Bifacial "5t 721w 381V 18.93A 452V 2027A 23.2%
20% 786W 381V  20.64A 452V 22.12A 253%

Gain**

Cable Length

* Under Standard Test Conditions (STC) of irradiance of 1000 W/m?, spectrum AM 1.5 and cell
temperature of 25°C. Measurement uncertainty: £3 % (Pmax).

** Bifacial Gain: The additional gain from the back side compared to the power of the front side
the standard test condition. It depends on mounting (structure, height, tilt angle etc.) and albed:
of the ground.

ELECTRICAL DATA

Connector
at .
o Per Pallet

(Including Connector)

IP68, 3 diodes

4.0 mm?2 (IEC)

460 mm (18.1 in) (+) / 340 mm (13.4

in) (-) (supply additional jum||:)er cable: 2
lines / Pallet) or customized length*

PV-KST4/xy-UR, PV-KBT4/xy-UR (IEC 1000 V) ,
or T4-PC-1 (IEC 1500 V) or PV-KST4-EVO2/
XY, PV-KBT4-EVO2/XY (IEC 1500 V)

31 pieces

Per Container

(40" HQ) 527 pieces

* For detailed information, please contact your local Canadian Solar sales and technical )

representatives.

Operating Temperature -40°C ~ +85°C
Max. System Voltage 1500V (IEC) or 1000 V (IEC)

Module Fire Performance CLASS C (IEC61730)

Max. Series Fuse Rating 35 A
Application Classification Class A

TEMPERATURE CHARACTERISTICS

Power Tolerance 0-+5W
Power Bifaciality* 70 %

* Power Bifaciality = Pmax_, / Pmax . both Pmax_, and Pmax, are tested under STC, Bifaciality‘

Tolerance: + 5 %

* The specifications and key features contained in this datasheet may deviate slightly from our actu-

Specification Data

Temperature Coefficient (Pmax) -0.34% /°C
Temperature Coefficient (Voc) -0.26 % / °C
vTemrperature Coefficient (Isc) 0.05%/°C

Nominal Module Operating Temperature 41 + 3°C

PARTNER SECTION

al products due to the on-going innovation and product enhancement. CSI Solar Co., Ltd. reserves
the right to make necessary adjustment to the information described herein at any time without
further notice.

Please be kindly advised that PV modules should be handled and installed by qualified people who
have professional skills and please carefully read the safety and installation instructions before
using our PV modules.

Canadian Solar MSS (Australia) Pty Ltd.

44 Stephenson St, Cremorne VIC 3121, Australia, sales.au@csisolar.com, www.csisolar.com/au
June 2021. All rights reserved, PV Module Product Datasheet V1.6C1_AU
* Manufactured and assembled in China, Thailand and Vietnam.

Efficiency

CEC efficiency 985 %
Protection and safety features

Ground fault monitoring: Riso / Differential current

DC reverse polarity protection

AC short circuit profection

Monitored surge protection (Type 2): DC / AC
Protection class / overvoltage category [as per UL 840)
General data

Device dimensicns (W / H / D)

Device weight

Operating temperature range

Storage temperature range

Audible noise emission (full power @ 1m and 25°C)
Internal consumption at night

Topology

Cooling concept

Enclosure protection rating

Maximum permissible relafive humidity {non-cendensing)
Additional information

Mounting

DC connection

AC connection

LED indicatars (Status/Foult/ Communication)

SMA Speedwire (Ethernet network interface)

Data protecols: SMA Modbus / SunSpec Modbus
Integrated Plant Control / Q on Demand 24/7

Off-grid capable / SMA Hybrid Controller compatible
Mohiloring '

SMA Sunny Portal (monitoring portal)

SMA Smart Connected {monitoring and remete Q&M service)
Suppoﬁed prolocu\s for outbound data

Certifications

Certifications and approvals (pending)

Manufacturer's Declaration of Design Life

FCC compliance

Grid interconnection standards IEEE 1547:2018, UL 1741-5A - CA Rule 21, HECO Rule 14H, UL174158B
L/HFRT, L/HVRT, VoltVAr, Volt-Watt, Frequency-Watt, Ramp Rate Control, Fixed Power Factor

Advanced grid support capabilities

Warranty

Standard

Oplional extensions [total warranty coverage cannct
exceed 25 years)

1) Higher DC array power permitted via site inverter load modeling in SMA Sunny Design
Type designation SHP 125-Us-21
® Standard features O Optional features  — Not available

Toll Free +1 888 4 SMA USA
www.SMA-America.com

Sunny Highpower Sunny Highpower Sunny Highpower
PEAK3 150-US PEAK3 165-US PEAK3 172-US
300 kWp 330 kWp 344 kWp
1500 Vde
880V ., 1450V 924V ... 1450V 968Y .. 1450V
855V .. 1500V 898V .. 1500V 41V ... 1500V
1
180 A
325 A
150 kW 165 kW 172 kW
150 kvA 165 kVA 172 kVA
3,/ 3PE
&00 WV &30V 660V
Wye-grounded
151 A
60 Hz

50Hz, 60Hz /-6 Hz ... +6 Hz
1 /0.8 leading ... 0.8 lagging
=3%

99.0% 99.0% 99.0%

/e
°
@

/e

1/ IV

770/ 830 / 462 mm (30.3 / 32.7 / 18.2 in)
99 kg (218 Ibs)
25°C ... +60°C (-13°F ... +140°F)
A0°C ... +70°C (-40°F ... +158°F)
< 69 dB(A)
<5W
Transformerless
OptiCool (forced convection, variable speed fans)
Type 4X
100%

Rack mount
Terminal lug (up to 600 kemil CU/AL)
Screw terminal (up to 300 kemil CU/AL)
L]
® (2 x RJ45 ports)

o/0

o/

/e
No cost for the lifetime of the system
Nao cost on inverters under warranty

SMA external API, Modbus, FTP
UL 62109, UL 1998, CAN/CSA-C22.2 No.62109

25 years
FCC Part 15, Class A

5 years

+5/+10/ +15 / +20 years

SHP 150U5-21 SHP 165-U5-21 SHP 172-U5-21

SMA America, LLC

from fechnical daia are subject o change

irements, as well as dey
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Technical data

SMA DATA MANAGER M

Master data

Total number of supported devices - of which: 50
Maximum number of supported PV inverters 50
Maximum number of supported energy meters (electric current and gas), generators from energy 50

meters, !/O systems, sensors
Masximum nominal system power of PV and baltery inverters (nominal AC power)

Automatic data recording for virtual generators from energy meters [PV inverter, combined heat and

power plant, gas meter, diesel generator, hydroeleciric power plant)
Connections

Voltage supply

RS485

Metwork (LAN]

USB (for product updates)

Wi-Fi access point for commissioning and access to the user interface
Voltage supply

Voltage supply

Input voltage

Power consumption

Ambient conditions during operation

Environment

Ambient temperature

Permissible range for relative humidity [non-condensing)
Maximum operating altitude above MSL

Degree of protection according to |EC 60529

General data

Dimensions W/H/D in mm [in]

Weight in g (lb]

Mounting location

Mounting type

Status display

Equipment

Warranty

Certificates and upprovqls (more available upon request)
Accessories (optional, from third-party suppliers)
DIM rail power supply unit

1/O system by Moxa Europe GmbH

1/© system by WAGO Kontakitechnik GmbH & Co. KG

Communication / protocols

FTP push (daily / hourly)

Wi-Fi access fo the customer network

SMA Data2+ / SMA Data

Client: Modbus/RTU, Modbus/TCP (also Sunspec)

Server: Modbus/TCP

Commissioning

Assistant for local commissioning of connected devices

Assistant for parameterization of SMA products connected via Speedwire

Remote parameterization of SMA devices locally and with ennexOS Sunny Portal

Updates

Self-update and connected Speedwire devices via the EDMM USB interface
Self-update and connected Speedwire devices via SMA Update Portal

Grid management services

Closed-oop control and opendoop control of other SMA Data Managers

2.5 MVA [closed-loop control)
7.5 MVA (open-loop confrol or anly monitering)

2-pin connection, MINI COMBICON
6-pin connection, MINI COMBICON
2 x RJ45, switched, 10 BaseT/100 BaseT
1 x USB 2.0, type A
A

External power supply unit
10Vie 30V DC
Typically 4 W

Restricted class 3K7 reg. IEC60721-3-3
-20°Cto+60 °C /-4 °Fto +140 °F
5% to 95%

0 m to 3,000 m (270 kPa)

IP20 (NEMA 1)

161.1 /897 /672 (6.34 / 3.53 / 2.64)
220 (0.485)
Indoors
DIN rail mounting
LEDs for system and communication status

2 years
www, SMA-Solar.com

Input: 100 V to 240 V AC / 45 Hz to 65 Hz / Output: 24 V DC
iologik E1214 (6DI/6 relay outputs)
iologik E1242 (4Al/4D1/4DIO)
iologik E1260 (6 PT-100)
WAGO-I/O-SYSTEM 750 (8DI, 8DO, 4Al, 4A0, 2 PT-100)

/o

/0
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Compatible configuration with a grid-connection energy meter {at point of interconnection)
Grid Management Service with opendoop and closed-loop control of active and reactive power

11/14/23|GK |BB | UTILITY INTERCONNECTION SET
11/21/23|GK|BB| CD IFR — ISSUED FOR REVIEW
05/24/24|GK|PK| CD IFP — ISSUED FOR PERMIT

Manual inputs or inputs transferred via Modbus
Specifications via analog and digital inputs
Openloop and closedloop active power control [digital inputs)
c|osed-|oop active PDWEr COn'rDI
Opendloop and closed-loop reactive power control (Q[U), Q(P))
Fast shutdown via the digital input

L ]
via external I/O systems
via 5 digital inputs on the device or via external |/O systems
L]
L]
L ]
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1-800-633-0405

For the latest prices, please check AutomationDirect.com.

1-800-633-0405

For the latest prices, please check www.automationdirect.com.

1-800-633-0405

For the latest prices, please check www.automationdirect.com.

Mayfield

Renewables,

2210 NW Hayes Ave
Corvallis, OR 97333
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Hammond Transformers A mond PSM12-078S Cut Sheet VAUTOMATIONDIRECTE 150W to 450W Touch-Safe Compact Thumbwheel Thermostats
_ i% Power Solutions PTC Fan H e at ers
STAMP:
RHINO SELECT PSM series switching power supply, 12 VDC @ . .
SSATON s, 120230 el . 1 e Applications Features . Applications | Features

terminal.

For complete product information, please see this item on our

store at the following link:

Wot Burfaees - Avold Contat

These fan heaters are designed to prevent
the formation of condensation and
ensure an evenly distributed interior air
temperature in enclosures. The heater

» Compact fan heater
* Quiet operation

 Heating power adjusts to
ambient temperature

Normally Closed thermostats have a red
adjustment thumbwheel and contacts
that open when the air temperature rises
above the setpoint. Uses may include
regulating heaters or switching signal
devices when temperature falls below the

» Adjustable thumbwheel setting
« DIN rail mounting
« SPST regulator with small hysteresis

» Housing design ensures optimized
circulation around sensor element

1
is connected using the internal terminal » Models available that are both DIN rail '
connectors. The desired temperature can mountable as well as panel mounted
be set and maintained by an external —

! setpoint value.
thermostat (available separately) and

the high-performance axial fan provides Normally Open (N.0.) ©
Nermaly open tnemosatshe ative R us C € A\
minimizes side surface temperatures 011159-00 and 011150-00 J —

that close when the air temperature

rises above the setpoint. Uses may
include regulating cooling devices (heat
e exchangers, filter fans, or vortex coolers,

Z s etc) or for include switching signal
devices when temperature rises above the

of the housing. The small size of these
heaters makes them ideal for use in
enclosures where space is at a premium.

Fortress Spartan

Imperator

https://www.automationdirect.com/pn/PSM12-078S Panel Mount Fan Heaters

Get years of reliable service from a quality transformer at a practical price

maximum setpoint.

Technical Specifications

150W to 450W Touch-Safe PTC Fan Heaters Specifications

HPS Imperator™ control transformers  HPS Fortress™ commercial potted

. o N . Brand RHINO SELECT ¥
for industrial applications transformers | Heating Element OIN Mount___ Panel Mount
. . Hom Power supply PTC Resistor - Temperature limiting
HPS Imperator control transformers from Hammond are The HPS Fortress commercial potted transformers provide an Series PSM Axial Fan,Ball Bearing Service life 40,000h at 104°F [40°C]
designed for high inrush applications requiring reliable output innovative design with commercial applications where quality, Power Su itchi - : TR T %
! A - . 19 1% ! J ’ pply Type Switchin, - A —
voltage stability. Designed for industrial applications where ease of installation, and low cost are key. — S - Cornaction 2-pole terminal 14 AWG [2.5mm], max. solid wire or stranded wire with wire end 01116900 and 01416000 Compact Thumbwheel Thermostats Specifications
electromagnetic devices such as relays, solenoids, etc. are used . . . . [ETicnc 81% @5 VAC, 82% @230 VAC DIN Mount Fan Heat ferrule, 0.8 N-m max. clamping torque Switching Difference 7°F [4K]
the maxir?ﬂze i rush caability and gdt Ut voltane reaulation | All Fortress units are encapsulated with electrical grade silica Output Configuration Single output ount Fan Heaters e Plastic. UL 94V-0. black Lot - <§ /\\
hy i p dP bility anc o Illj g | 9 sand and resin compounds, which completely enclose the Dot 12VDC @ 6 5ATEW (acjusiabie) - : : l d Switching Tolerance +5.4°F [+3K] Q}

when electromagnetic devices are initially energized. core and coil to seal out moisture, airborne contaminants and - J ount{ng - Clip for 35mm DIN rail, EN 60715 Screw mount Sensor Element Thermostatic bimetal /\
HtI;S Inﬁ.pehrator Ic_;)yn_trol Itr:)_nsformterg Lljsi M)I/Iart, _Nolzngx ar;dt eliminates corrosion and deterioration. ﬂ:::’iu\:::;g:a:::ge :32;:4\/\[/):0 Mounting Position Vertical (exhaust up) Contact Type Snap-action contact Q
other high-quality insulating materials to electrically insulate - Recommended 70 Cma .
turn-to-turn windings, layer-to-layer windings, primary-to- H PS S t ™ d .I Number of Input Phases 1 Mounting Distance Sides: 0.79in [20 mm] Bottom/above: 3.94in [100 mm] Ctmt.act R.ss;stance <10 mQ
secondary windings and ground. These transformers are vacuum partan’™ open core and col « overvoltage Operating / Storage 49t0 156°F [45 10 70°C] Service Life >100,000 cycles
; . : ; o o — ——
impregnated with VT polyester resin and oven-cured, which ContrOI tra nSfO rmers Protection Type(s) * short circuit Temperature — : 15A resistive / 2A inductive @ 120 VAC
seals the surface and eliminates moisture. Filling the entire unit } ] ] * over-temperature Ovierating / Storage Max. Switching Capacity 10A resistive / 2A inductive @ 250 VAC
provides a strong mechanical bond and offers protection from The HPS Spartan line of industrial open-style control ) Remots Or/ON v Humidity Max. 90% RH (non-condensing) DC 30W (24-72 VDC) Q)
the environment. This design utilizes superior insulation systems transformers is ideally suited for general purpose, industrial and — > Protection Class Il (double insulated) Max. Inrush Current AC 16A for 10 sec.
and is constructed with high quality silicon steel laminations, light duty loads. Voltage Monitoring Yes Minimum Load 20mA (all voltages

: ; . v ( ges)
which provide optimum performance and reliability. Designed for applications with lower inrush and where less Enclosure Type Enclosed Lrotection Type P20 2-pole terminal 1 N lamping t

L L - i - i i Approvals CE, UL Recognized File No. E234324, RoHS 2 compliant : pae ermina, L ax. Bambing o E
The custom injection-molded cover, with its unique fin-shaped demanding environmental protections are needed, HPS Spartan Housing Material Metal PP : g : P Connection 14 AWG [2.5mm] max. solid wire or stranded wire with wire end
design' provides exce"ent Cooling proper‘ties wh||e protecting the models offer _an efficient and economical SOIUtiOn.IThey feature 1P Rating P20 ferrule
coils and terminations from moisture, dirt and other industrial mu(;[?;scjat:éngl?:;eblt:)lgﬁ( gg;ot::??(%\;/\r:; 3§g-b(l)eptlonal finger Mounting 35mm DIN rail Note: To obtain the most current agency approval information, see the Agency Approval Housing Plastic, UL 94V-0, light gray
airborne contaminants. 9 P ’ Connector Type Removable screw terminal Checklist section on the specific part number's web page at www.automationdirect.com Mounting Clip for 35mm DIN rail, EN 60715
The heavy steel mounting feet are welded to the core, providing R . NEC Class 2 No Mounting Position Vertical
maximum strength and low noise in a compact design. Su perior quallty and value Etegrat::d ups' No Operating / Storage Temperature 49 to 176°F [45 to 80°C]
The HPS Imperator's unique terminal block design (patent - Compact, efficient design attery Contro Weight 1.8 0z [50g]
pending) allows for the quick and easy installation of standard - Easy installation and hook-up Operating Temperature 251070 deg C 150W to 450W Touch-Safe PTC Fan Heaters Protection Type P20
secondary or optional primary 13/32" x 1 1/2" midget/type . ; ; i ) o ; Part Number Part Number — -
CC fuse clips on every unit. This is the simplest and most wgrfnir;ﬂ;/ﬁi;lhlle maintaining superior quality in materials and e Price Price cHeatir_ag, Operating Max. current Air flow,free Weight (approx.) Approvals Recognized File No. E164102, CE, VDE, EAC, RoHS 2 compliant
h . A . - - - ount Panel Mount apacity Voltage (inrush) blowing
inexpensive fusing installation provided on any industrial control Wall ) Agency Approvals
f in th ket tod * Wall mounting - . 028009-00 $11900 |  028009-01 | $119.00 120V AC, 50/60 Hz 6.0A
transformer in the market today. UL Listed File # E197592 150W 8cfm[13.8m*h] | 106 0z[301g] Ee
- - - 028000-00 | $119.00 |  028000-01 | $119.00 230V AC, 50/60 Hz 120A ' ' o LI L

The windings and internal terminations of the HPS Imperator are A Iications UL Recognized File # £198298 : = 0
encapsulated, which protects them from moisture, dirt and other pPp "UL Hazardous File # None 028119-00 $137.00 028119-01 | $137.00 2500 120V AC, 50/60 Hz 6.0A 32 cfm [54 mh] d .
airborne contaminants. The custom molded coil covers with their « Lighting S Viow CE decirat 028110-00 $137.00 028110-01 | $137.00 230V AC, 50/60 Hz 9.0A Bompusmeml | oo Part Number | Price | Contact | Setting Range
unique fin-shaped design combine superior transformer cooling « Motor control circuits e 2'22";85 ecaratons 028109-00 $151.00 | 028109-01 | $151.00 s 120V AC, 50/60 Hz 90A 32cmBamh] | 011159-00 | 2850 | 32t0 140°F
properties with a clean bold look. « HVAC vy 028100-00 $151.00 |  028100-01 | $151.00 230V AC, 50160 Hz 150A 26 cfim [45 m*h] 011150-00 | $28.50 0to60°C
The HPS Imperator utilizes custom serrated terminals in - Signal and alarm systems [BOHS Status Yes (See CE Doc) Note: "At 68°F [20°C] ambient temperature @ 60Hz 011169-00 | $2850 32t0 140°F
combination with standard SEMS washer screws for easier . Circuit isolation EU REACH View EU REACH document 011160-00 | s2850 | O 010 60°C

assembly and quicker installation as well as superior connection
strength when connecting with bare, solid, or stranded wire.

It also allows for ring or spade termination connectors with a
maximum width of 0.37 in (9.4 mm).

www.automationdirect.com
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HPS Spartan™
240x480 / 120x240 VAC

1-800-633-0405

150W to 450W Touch-Safe
PTC Fan Heaters

1-800-633-0405

Adjustable Thermostats

GRID-TIE SOLAR ELECTRIC SYSTEM

MR, iy
SHALY BAOVATIVE SETVER FIRSUE.

® . . ~ . .
Open Core and Coil Control Transformers Dimensions — B [ npplications reatures PROJCT NOMeER
021 x 060|  028000-07 and 028009-01 8 Normally Closed (N.C.) + Compact design 2 3 — 3 6 8 8 U
028000-00 and 028009-00 o3 x 152] o Normally Closed adjustable thermostats » Wide adjustment range
Features + Superior insulating materials. The HPS + Optional fuse block adapter kit available, up 354 : S _ i~ have a red adjustmen.t dial and contacts - Color coded temperature dials SCALE
) ) Spartan series transformers offer the to and including 3000VA or 30 amps 2.56 046 [89.9] that open when the air temperature rises . DIN rail mountin
* Multi-voltage primary and secondary models following insulation systems: « Supplied with trilingual installation and [65.0] [11.8] I— above the setpoint. Uses may include ) . 9 . . NTS
increase range of application per unit « 130°C (80°C rise) up to 1500 VA wiring instruction sheets 11000-00. 111000-01, 111000-02 regulating heaters or switching signal » Push-in terminals for tool-free installation
» Standard molded terminal blocks or primary « 180°C (115°C rise) 2000 VA to 5000 VA - 15 year warranty 111009-00, and 111009-01 devices when temperature falls below the » For use up to 16,400 ft. [5000 m] altitude . "
and secondary up to 3000VA (30A) units . Tempeiature r:::;)e' 20°C ¢ Z°F) 0 .40°C ]l [3‘57.1] p [141.190] [g.ﬁg] . setpoint value. ORIGINAL SIZE 24 X36
» Solid terminal block with standard v o 3 295 1 . I
combination screw connection (104 Agency Approvals o | s —+ | oo Normally Open (N.0) - SHEET SIZE ARCH "D
= All terminal blocks utilize a combination slot/ « UL Listed (approved for USS. and Canada ooooo yYpen ag - G us
* 50/60 Hz A . (app ) & have a blue adjustment dial and contacts ————
d coils with high dielectri Phillips #6-32 screw with a SEMS washer File E50394 (Models/Type 3AH) ] 1 \ | — ) 0.46 | | that cl hen the air t 1/n 1,.
. Copperfvyoun _c0| s with high dielectric (suitable for 18 AWG to 14 AWG for solid + CE Mark standard on all units _L 133 126 [11.7] i f at close when the a_|r emperature O /2
strength insulation wire and 18 AWG to 12 AWG for stranded [33.8] — 31.9] 0.21 X 0.50 354 g rises above the setpoint. Uses may c € I| l
» Bolted core construction wire). Coil face terminations utilize a 2-20 + CSA LR3902 ) [5.3 x 12.7] [89-9] 5757 include regulgtlng cooling devices (heat | © Copyright 2024 v.1.9
» Vacuum impregnated with polyester resin screw and a spring lock washer. m 0 ® O 111010-00, 111010-01, 111010-02 ’ Ing sig The drawings, specifications and other
) ) ) ) NN D ALIEIVTEN, FLVIVYL, LLYITYS temperature rises above the d ts related to thi .
and oven cured = All units supplied w!th primary and : %D OW mﬁc DQ&% 111019-00, and 111019-01 setpoint value locumen o this project are
» Seismically certified in accordance with IBC secondary voltage links/jumpers ‘sp clls c € % %Q % ﬂ (&9 OW ’ Rpmmgoznﬁrégeom&m is
2009; Section 1613 Earthquake Loads, for » Optional finger guards available, up to and SE2 % %Q% J autt e?ed for the pu of constructing
SDS <200g,z/h =10,and IP = 1.5 including 3000VA or 30 amps T s General Specifications maintaining and using this project. Use of

these documents for any other purpose is
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= e = Switching Difference 12.6°F [7K] . ” 4 A
not permitted without written authorization.
HPS Spartan 240x480 / 120x240 Open Gore and Coil Control Transformer Specifications 028100-00, 028109-00, 028110-00, 028119-00 028100-01, 028109-01, 028110-01, 028119-01 Swithing Tolerince T [ 24 pe
Primary Voltage |  Secondary Output Current Impedance % Total Heat 3.34 4.44 ) 0.21 X 0.60 3.35 4.20 Sensor Element Thermostatic bimetal
. Volt-Amp CE Mtg. i Weight 8 N 85.0, [106.7]
Part Number Price : . : Voltage (VAC) (Amps) Dissipation [84.8] | [112.8] st [85.0] Contact Type Snap-action contact
Rating | Volt-Amp | Fig. (50/60 Hz) (Nominal) 120/240 VAC VA %z (Watts)** 1b [kg] (o3 x 1521 [E ] I Service L:’f: >10(‘)J 000 cycles
SPSoMQMJ $45.00 50 50 A 042/0.21 50 83 14 1710.77] _[ I | Max. Inrush Current AC 16A for 10 sec.
SP100MQMJ | $54.00 100 100 A 0.83/0.42 100 69 24 3[1.36] 3.56 j Max. Operating Voltage 250 VAC ==
[90.4] z 2-pole terminal, push-in terminal =
SP150MQOM.J | 95/0. ; 31 ooooo pole terminal, push-in terminal
$64.00 150 150 A 1.25/0.63 150 84 29 43[1.95] ° ° _1fs1 [?.ZJ:D] [: gge] [3 osi] Connection 14 AWG [2.5mm] mex. solidistranded wire E Ll 5
P MJ | $86.00 250 160 A 2.08/1.04 250 78 40 6.5[2.95] k [38.4] o ™™ o Housing Plastic, UL 94V-0, light gray é E
SP350MQMJ | $116.00 350 250 A 2.9211.46 350 70 48 82[3.72] x Mounting Clip for 35mm DIN rail, EN 60715 %
SP500MQMJ | $139.00 500 300 A §§3X3§8 ﬁgxggg 41712.08 500 50 61 11[4.99] ,:I_\:‘ —lGBJ\ = Mounting Position Variable 6 % %
X X, L 2 o o
SP750MQMJ | $18800 | 750 500 A 220440 110x220 6.25/3.13 750 49 75 16 [7.26] a2 | S X 0% Operating / Storage Temperature 490 176°F 45 to 80°C] |-
= — [30.9] [53 X 12.7] Weight 0.09 Ib [40 g] Z ala
SP1000MQMJ | $213.00 1000 650 A 8.33/4.17 1000 37 20 21[9.53] (\ A Pratection Typa P20 Z alo
SP1500MQMJ | $277.00 1500 1000 A 12.5/6.25 1500 39 122 28[12.70] Anciovals CE, CSA, VDE, EAC, UL Recognized File No. E164102; (&) a a
SP2000MQMJ | $396.00 2000 1300 A 16.7/8.33 2000 40 194 35[15.88] L/ \) \ / RoHS 2 compliant = % DD
$648.00 3000 2000 A 25,0125 2000 25 206 64 2003] (\ A Note: When using stranded wire, wire-end ferrules (square or trapezoid crimp) must be used. 8 '2 | |
| SP5000MQMJ | $1,032.00 | 5000 3000 B 41.7/208 5000 25 319 97 [44.00] Cwar=aw= o la
i i A able psta % ﬁ g
Part Number Price Contact Setting Range Max. Switching Capacity Drawing Link & 'El ala
Wirina Diaaram 111000-0 $21.00 0t060°C 15A resistive / 2A inductive at 120 VAC, 10A PDF =29
Iring viagra resistive / 2A inductive at 250 VAC, 30W DC
. 111000-01 | $21.00 -10 to 50°C PDF » M MmiXx
Note: *VA capacity rated at the oufput of the transformer. 5 : NG 3A resistive / 2A inductive at 120 VAC. 3A oo
* Hea dissipation calculated based on full rated load on transformer. 111000-02 $21.00 it 2010 80°C A resistive / 2A inductive af : PDF
" s , . resistive / 2A inductive at 250 VAC, 30W DC X (X (X
Note: The impedance values listed in the table above are calculated fypical values only. Actual measured impedance Thermostat Fan Heater 1 " moolo
values may vary based on a specific design. — it $21.00 3210 140°F POE
111009-01 | $21.00 1410 122°F 15A resistive / 2A inductive at 120 VAC, 10A PDF ij ij §
Note: When wiring 230 volt units for North American 111010-00 | $21.00 01060°C resistive / 2Ainductive at 250 VAC, 30W DC EDE AN
é@ installations “L” (line) and “N” (neutral) will be used as”L1” 111010-01 |  $21.00 1010 50°C PDE a i ~ §
(line1) “L2” (line2) respectively with no neutral connection. o 3A resistive / 2A inductive at 120 VAC, 3A DI
— [ 7 1101002 521.00 NO. 01080°C resistive / 2A inductive at 250 VAC, 30W DC PDE ==l=8
-~ | ~—
111019-00 $21.00 3210 140°F 15A resistive / 2A inductive at 120 VAC, 10A PDE
111019-01 $21.00 14 to 122°F resistive / 2A inductive at 250 VAC, 30W DC PDE é
N SHEET NO. & NAME:
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