
Congratulations on the decision to go solar and take control of your energy production.  Your 

project has completed the design phase and is ready to move to permitting and procurement.  Very 

soon, we will be arriving onsite to start building your array.  Before we move forward, we would like to 

have you review some of the project details to make sure we are delivering the project you expect. 

Please review the accompanying design binder.  Don’t worry about the technical details, that is 

what you have us for.  Please review the items below and initial in the space next to the item if you are 

in agreement.  If not, please let us know how we can make this right. 

___ 

___ 

___ 

___ 

___ 

___ 

PV-01 – In the top left corner, confirm the size of the system is what you expected, and 

the racking is of the correct type (ground vs roof, standard or elevated for ground 

mount). 

PV-02 – Is the array in the correct location (remember to look at distances from 

surrounding structures). 

PV-02 – Confirm the trench path from the array to your meter is in the correct location.  

PV-02 – Confirm there are no underground obstructions that are not noted on this page 

along the trench path?  (***Remember that you are responsible for any underground 

obstructions that are damaged if they are not noted) 

PV-08 – In the first line, please confirm the array orientation
(array is to be built level, or if the array will be built with the grade). 

PV-08 – Please review the notes and let us know if there is anything that you do not 

agree with.  Please note if any lines start with an asterisk (*), as those are your 

responsibility. 

After we are in agreement, we can proceed with the next steps in the process.  We will apply for 

the required permits and begin ordering equipment.  At this point, any changes to the design will be 

accompanied with a change order, and any cost impacts, either positive or negative, will be noted.  Any 

changes after this point will have an impact on installation timing. 

We are excited to build this project, and we will be reaching out soon to schedule the 

installation. 
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4' ELEVATED GROUND MOUNT: 18.20 kW

JEFF SANDBORN - SOLAR PROJECT

42.838404° -84.955077°
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REVIEWED BY:

ME NMC

PROJECT DESCRIPTION

OWNER: JEFF SANDBORN 517-204-3637

SALESPERSON: DALLEN REBER 435-669-1860

COORDINATOR: JACKIE MCCLINTIC 517-474-2482

ARRAY TYPE: 4' ELEVATED GROUND MOUNT

DC SYSTEM SIZE:18.20 kW

AC SYSTEM SIZE: 15.00 kW

RACKING USED: SINCLAIR RACKING

RACKING DESCRIPTION: 4' LOW EDGE FIXED TILT

EQUIPMENT SUMMARY:

40 CANADIAN SOLAR CS3W-455MB-AG

1                      PRIMO 15.0-1 (240V)

                        DIRECT ETHERNET VIA EGAUGE

APPLICABLE CODES & STANDARDS:

BUILDING: IBC 2015

ELECTRICAL: NEC 2017

AUTHORITIES HAVING JURISDICTION:

BUILDING: IONIA COUNTY

ELECTRICAL: IONIA COUNTY

UTILITY: CONSUMERS ENERGY

DESIGN CRITERIA:

OCCUPANCY: I

ZONING: RESIDENTIAL

MIN AMBIENT TEMP: -24°C

MAX AMBIENT TEMP: 31°C

SNOW LOAD: 35 LBS.

WIND EXPOSURE CATEGORY: C (ASCE 7)

WIND SPEED: 120 MPH (ASCE 7-10 FIGURE 26.5-1B)

UTILITY CONFIGURATION: 240VAC SINGLE PHASE

ARRAY ORIENTATION: PORTRAIT

PROJECT NOTES

- THIS PHOTOVOLTAIC (PV) SYSTEM SHALL COMPLY WITH THE NATIONAL ELECTRIC CODE

(NEC) ARTICLE 690, ALL MANUFACTURER'S LISTING AND INSTALLATION INSTRUCTIONS,

AND THE RELEVANT CODES AS SPECIFIED BY THE AUTHORITY HAVING JURISDICTIONS

(AHJ) APPLICABLE CODES

- GROUND FAULT DETECTION AND INTERRUPTION (GFDI) DEVICE IS INTEGRATED WITH

THE INVERTER IN ACCORDANCE WITH [NEC 690.5(A)]

- THE UTILITY INTERCONNECTION APPLICATION MUST BE APPROVED AND PV SYSTEM

INSPECTED PRIOR TO PARALLEL OPERATION

- LINE-SIDE INTERCONNECTION SHALL BE IN ACCORDANCE WITH [NEC 705.12(A)]

- LOAD-SIDE INTERCONNECTION SHALL BE IN ACCORDANCE WITH [NEC 705.12(B)]

- ALL PV SYSTEM COMPONENTS; MODULES, UTILITY-INTERACTIVE INVERTERS, AND

SOURCE CIRCUIT COMBINER BOXES ARE IDENTIFIED AND LISTED FOR USE IN

PHOTOVOLTAIC SYSTEM AS REQUIRED BY [NEC 690.4] & [NEC 690.60]

PV MODULES: UL 1703 CERTIFIED, NFPA 70 CLASS C FIRE

INVERTER(S): UL 1741 CERTIFIED, IEEE 1547, 929, 519

COMBINER BOX(S): UL 1703 OR UL 1741 NECESSARY

N

SHEET INDEX TABLE

PV-01 COVER SHEET

PV-02 MODULE LAYOUT/SITE PLAN

PV-03 INSTALLATION SPECS

PV-04 LINE DIAGRAM/WIRE SCHEDULE

PV-05 BOM

PV-06 STRING LAYOUT

PV-07 LABEL INDEX

PV-08 PROJECT NOTES

R-01 TO -03 RESOURCE DOCUMENTS

COVER SHEET

PV-01
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12'-8"

68'-10"

245' BORE, CONDUIT, WIRE, AND ETHERNET

UM

MSD

MSP

R

ROUTER

LOCATED NEAR BARN OFFICE

EXISTING UTILITY METER AND MAIN SERVICE PANEL

NEW MAIN SOLAR DISCONNECT & CUSTOMER OWNED EGAUGE

INTERCONNECTION TO BE IN MAIN SERVICE PANEL

INVERTER, SUB PANEL

70' TRENCH & ETHERNET CABLE

SUPPORT POLES

ADDITIONAL EQUIPMENT RACKING NEEDED

PM

EXISTING ELECTRICAL LINES

EXISTING ELECTRICAL LINES

INV SUB

EXISTING GAS LINE

EXISTING WATER LINE
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N

RACKING CHARACTERISTICS

MANUFACTURER SINCLAIR RACKING

DESCRIPTION 4' LOW EDGE FIXED TILT

GROUND MOUNT 1 SPECIFICS

ARRAY AZIMUTH 180°

MODULE COUNT 40

ARRAY WATTAGE (KW)

18.20

ARRAY AREA (SQ. FT.)

1925.04

MODULE

LAYOUT/SITE PLAN

PV-02

EQUIPMENT & UNDERGROUND UTILITES LEGEND

PHOTOVOLTAIC

SUB PANEL

PSP

COMBINER

BOX

CB

GENERATOR

GEN

INVERTER

INV

JUNCTION

BOX

JB

MAIN SERVICE

PANEL

MSP

MAIN SOLAR

DISCONNECT

MSD

NON-FUSED AC

DISCONNECT

NF-DIS

PRODUCTION

METER

PM PB

PULL BOX

R

ROUTER

SERVICE SUB

PANEL

SUB TB

TAP BOX

UM

UTILITY METER

TRANSFER

SWITCH

TSW

41.3"

8
3

.
9
"

40 CS3W-455MB-AG

PANEL: 62.6 LBS.

 ELECTRIC POTABLE

WATER

GAS, OIL. STEAM,

& PETROLEUM

SEWERS

&DRAINS

COMMS &

INTERNET

PROPOSED

EXCAVATION
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OVERALL MEASURED GRADE

VARIANCE (TO BE MEASURED

BEFORE POST INSTALLATION)

_________

MEASURED POST

HEIGHT FROM GRADE

(AFTER INSTALLATION)

GROUND MOUNT 1 SPECIFICS

ARRAY TILT (FIXED)

30°

FLAT SIDE OF POSTS FACES

ARRAY AZIMUTH 180°

MAGNETIC DECLINATION 6° WEST

POST HEIGHTS (MIN - MAX)

INSTALLATION

SPECS

PV-03

WAS SITE FLAGGED? Y   /   N

WHEELED DISTANCE (METER TO

CLOSEST ARRAY POST)

WHEELED DISTANCE BY SALES

(OUTSIDE STRUCTURES/TRENCH)

245'

WHEELED DISTANCE BY SALES

(INSIDE STRUCTURES)

0'

1

"

8 7/8"

3

0

°

EXISTING

GRADE

8'-9"  MIN

4
'
-
0

"
 
±

WEST

11' 6 1/2" ±

6

'

 

-

 

1

1

 

1

5

/

1

6

"

6

'

 

-

 

1

1

 

1

5

/

1

6

"

7
'
-
7

"
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'
-
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±

SINCLAIR CS3W 455 4FT LOW EDGE

91" - 103"
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LINE DIAGRAM/

WIRE SCHEDULE

PV-04

UTILITY CONFIG:           240VAC SINGLE PHASE

SYSTEM kW DC:           18.20 kW

SYSTEM kW AC:           15.00 kW

CONT. CURRENT (100%/125%):        62.5/78.125 AMPS

MONITORING:       DIRECT ETHERNET VIA EGAUGE

40 CANADIAN SOLAR CS3W-455MB-AG MODULE

1  PRIMO 15.0-1 (240V) INVERTER

S

Y

S

T

E

M

S
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M

M
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R

Y

MISC NOTES:

· EGC SHALL BE #6 UNLESS

NOTED OTHERWISE

DC SYSTEM WIRE SCHEDULE

ID DESCRIPTION Voc Vmp Isc Imp POWER (W) FUSE SIZE MIN DC WIRE SIZE (TYPE) MIN GROUND WIRE MIN CONDUIT SIZE (TYPE) ONE WAY DISTANCE VOLTAGE DROP CONDUIT FILL

PV MODULE CANADIAN SOLAR CS3W-455MB-AG 55.58 41.3 11.66 11.02 455 NA NA NA NA NA NA NA

A1 SOURCE CIRCUIT 13 MODS PER STRING 722.5 536.9 11.66 11.02 5915 NA #10 AWG (RPVU) #10 AWG 1 1/4" (SEAL TIGHT) 20' 0.07% 17.71%

A2 SOURCE CIRCUIT 14 MODS PER STRING 778.1 578.2 11.66 11.02 6370 NA #10 AWG (RPVU) #10 AWG 1 1/4" (SEAL TIGHT) 110' 0.39% 17.71%

AC SYSTEM WIRE SCHEDULE

ID FROM TO NOMINAL CURRENT NOMINAL VOLTAGE OCPD SIZE
NO. OF

PARALLELS
MIN AC WIRE SIZE

(TYPE)
MIN NEUTRAL SIZE

(TYPE)
MIN GROUND SIZE

(TYPE)
MIN CONDUIT SIZE

(TYPE) ONE WAY DISTANCE VOLTAGE DROP CONDUIT FILL

B INV SUB PANEL 62.5 240 80 1 #4 AWG (CU) #8 AWG (CU) #8 AWG (CU) 1" (PVC SCH 40) 10' 0.16% 27.67%

C SUB PANEL AC DISCO 62.5 240 80 1 #2/0 AWG (CU) #4 AWG (CU) #4 AWG (CU) 2" HDPE 295' 1.60% 17.63%

D AC DISCO INT 62.5 240 80 1 #3 AWG (CU) #6 AWG (CU) / 1" (PVC SCH 40) 10' 0.12% 27.67%

E SUB PANEL EGAUGE 12 240 15 1 #12 AWG (CU) #12 AWG (CU) #12 AWG (CU) 3/4" (PVC SCH 40) 295' / 10.42%

F EGAUGE MSP / / / 1 #14 AWG (CU) #14 AWG (CU) #14 AWG (CU) 3/4" (PVC SCH 40) 125' / 10.42%
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BOM

PV-05

MECHANICAL MATERIALS ELECTRICAL MATERIALS

PV EQUIPMENT WIRING

CATEGORY DESCRIPTION QUANTITY PART NUMBER QUANTITY PICKED CATEGORY DESCRIPTION QUANTITY PART NUMBER QUANTITY PICKED

Module Canadian Solar CS3W-455MB-AG 40 Short Leads Positive (A) #10 AWG RPVU (Rated for 2kV - Red) 130'

Inverter Fronius Primo 15.0-1 (240V) 1 Negative #10 AWG RPVU (Rated for 2kV - Black) 130'

Monitoring eGauge 4015 Core Energy Meter 1 EG4015-64E Ground #10 AWG THWN CU 10'

Monitoring 100A 20mm Split Core CTs 2
ACTL-0750-100 Opt

C0.6 Conduit 1-1/4" Seal Tight 10'

Monitoring 100A 20mm Split Core CTs 2
ACTL-0750-100 Opt

C0.6 Hot Lines (B) #6 AWG THWN CU 20'

Monitoring eGauge Powered Enclosure, 120V 1 #N/A Neutral #8 AWG THWN CU 10'

Monitoring CAT5E Cable 310' Ground #8 AWG THWN CU 10'

Monitoring 3/4" Sch 40 PVC 40' Conduit 1" Sch 40 PVC 10'

Monitoring 3/4" Sch 80 PVC 40' Hot Lines (C) #2/0 AWG THWN CU 590'

RACKING Neutral #4 AWG THWN CU 295'

CATEGORY DESCRIPTION QUANTITY PART NUMBER QUANTITY PICKED Ground #4 AWG THWN CU 295'

SLR - Z-Purlin Z-Purlin 214" 16 Conduit 2" EDPE 295'

SLR - Upright Post Post - 4x9x174" (For Inverter Rack) 1 Hot Lines (D) #3 AWG THWN CU 20'

SLR - Upright Post Post - 4x9x174" 5 Neutral #6 AWG THWN CU 10'

SLR - Truss 134" 5 Ground #6 AWG THWN CU 10'

SLR - Strut Strut - 40" 5 Conduit 1" Sch 40 PVC 10'

SLR - Hardware Kits Assembly Hardware Kits 5
TWISTED PAIR CT
Extention Wire (F) #14-2 AWG CL3R CU 125'

SLR - Bolt 1/4-20x3/4 Serrated Flange Bolt 160 Conduit 3/4" Sch 40 PVC 105'

SLR - Nut 1/4-20 Serrated Flange Nut 160 Conduit 3/4" Sch 80 PVC 20'

OCPD + AC EQUIPMENT

CATEGORY DESCRIPTION QUANTITY PART NUMBER QUANTITY PICKED

Disconnect 200A 240V (Single Phase, Fusible) 1 D224NRB

Fuses 110A 2 TR110R

PV Sub Panel 200A 240V MLO (Single Phase) 1

Breakers 80A 2 Pole 1 HOM280

eGauge Breakers 15A 2 Pole 1

Grounding Integrated in Racking ---

DocuSign Envelope ID: F776AA44-303A-4702-9C74-DA8D32F23AEC
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STRING LAYOUT

PV-06

STRING LAYOUT

MPPT 1.1

MPPT 1.2

MPPT 2.1
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REVISIONS

SHEET NAME:

ANSI (11" x 17")

SHEET SIZE:

SHEET NUMBER:

Description
Date Rev

Initial Binder Created

Enginnering Release

Binder Release

Rev Binder Release

----

11/13/23

11/14/23

11/20/23

12/14/23

----

0.1

0.2

1.0

1.1

----

REVIEWED BY:

ME NMC

LABEL INDEX

PV-07

This Solar PV Installation

was Provided by

888-90-SOLAR

www.harvestsolar.com

PHOTOVOLTAIC LABELS AND WARNINGS

INSTALLATION SECTION LABELS/ WARNINGS NEEDED

COMBINER BOX

3 (if DC disco), 6 (if DC disco), 9 (if DC disco), & 15

(w/ finger safe fuse holders)

DC CONDUIT/ CONDUIT RACEWAY/ PULL BOX/ JUNCTION BOX

14 (every 10' minimum)

INVERTER

2 (if AC disco), 3 (if DC disco), 6 (if DC disco), 9 (if

DC disco), 10 (if AC disco), & 24 (If 240 Delta)

PV SUB PANEL

1 (if MB), 4, 5, 10 (if MB), & 24 (If 240 Delta)

PRODUCTION METER

16 & 25 (If 240 Delta)

AC DISCONNECT (IF NOT THE MAIN SOLAR DISCONNECT) 1, 10, & 24 (If 240 Delta)

MAIN SERVICE PANEL (ONLY IF USING BACKFED BREAKER) 4, 5, 7, 16, 17, & 24 (If 240 Delta)

MAIN SOLAR DISCONNECT (PV AC DISCONNECT)

1, 4, 12 (only if Rapid Shutdown), 16, 18, 23 (If

Ameren-IL) & 24 (If 240 Delta)

UTILITY METER

13 (If Ameren-IL meter is more than 10ft away or out

of sight of disco), 16, 19 (only if Rapid Shutdown), &

25 (If 240 Delta)

ENERGY STORAGE SYSTEM (ONLY IF BATTERIES INSTALLED)

8 (on battery disco), 11 (on utility meter), & 21 (on

battery disco)

⚠ WARNING

ELECTRICAL SHOCK HAZARD

TERMINALS ON THE LINE AND LOAD

SIDES MAY BE ENERGIZED IN THE

OPEN POSITION

NEC 690.13(B) / Roll: 596-00878

10-Pk: 596-00893 / Metal 5-Pk: 596-00921

⚠ WARNING

TURN OFF PHOTOVOLTAIC AC

DISCONNECT PRIOR TO WORKING

INSIDE PANEL

NEC 690.13(B) & OSHA 1910.145(f)(7)

Roll: 596-00499 / 10-Pk: 596-00664

5-Pk: 596-00832

⚠ WARNING

ELECTRICAL SHOCK HAZARD

TERMINALS ON THE LINE AND LOAD

SIDES MAY BE ENERGIZED IN THE

OPEN POSITION

DC VOLTAGE IS ALWAYS PRESENT WHEN

SOLAR MODULES ARE EXPOSED TO

SUNLIGHT

NEC 690.13(B) / Roll: 596-00879

10-Pk: 596-00894 / 5-Pk: 596-00920

PHOTOVOLTAIC

DC DISCONNECT

NEC 690.13(B)

Roll: 596-00238 / 10-Pk: 596-00854

NEC 690.31(G)(3)(4) / Roll: 596-00206 / 10-Pk: 596-00678

WARNING: PHOTOVOLTAIC

POWER SOURCE

NEC 705.12(D)(3) / Roll: 596-00495

10-Pk: 596-09665 / Metal 5-Pk: 596-00833

⚠ WARNING   DUAL POWER SOURCE

SECOND SOURCE IS PHOTOVOLTAIC SYSTEM

PHOTOVOLTAIC

AC DISCONNECT

NEC 690.13(B)

Roll: 596-00237 / 10-Pk: 596-00853

 4

 5

 6

9

 14

10

 17

NEC 690.15(C) & NEC 690.33(E)(2)

Roll: 596-00244 / 10-Pk: 596-00671

DO NOT DISCONNECT

UNDER LOAD

 15

⚠ CAUTION

PHOTOVOLTAIC SYSTEM CIRCUIT IS BACKFED

NEC 690.13(F), NEC 705.12(B)(3-4) & NEC 690.59

Roll: 596-00587 / 10-Pk: 596-00666 / Metal 5-Pk: 596-00834

 16

NEC 690.13(B) / Roll: 596-00243

10-Pk: 596-00675 / Metal 5 Pk: 596-00860

MAIN PHOTOVOLTAIC

SYSTEM DISCONNECT

 18

⚠ WARNING

POWER SOURCE OUTPUT

CONNECTION. DO NOT

RELOCATE THIS

OVERCURRENT DEVICE

NEC 705.12(B)(2)(c) / Roll: 596-00243

10-Pk: 596-00675 / Metal 5-Pk: 596-00917

 7

SOLAR PV SYSTEM EQUIPPED

WITH RAPID SHUTDOWN

TURN RAPID SHUTDOWN

SWITCH TO THE "OFF"

POSITION TO SHUT

DOWN PV SYSTEM AND

REDUCE SHOCK HAZARD

IN THE ARRAY

NEC 690.56(C)

 19

SOLAR ELECTRIC

PV PANELS

CAUTION:

MULTIPLE SOURCES OF

POWER

LOCKABLE AC GENERATION

SOURCE DISCONNECT

AVAILABLE FOR ISOLATION

FROM UTILITY

 13

⚠ WARNING

THREE POWER SOURCES

SECOND SOURCE IS

PHOTOVOLTAIC SYSTEM

THIRD SOURCE IS ENERGY

STORAGE SYSTEM

11

NEC 706.15(C) / Roll: 596-00997

10-Pk: 596-01005

ENERGY

STORAGE

SYSTEM

DISCONNECT

 8

NEC 690.56(C)(2) / Roll: 596-01003 / 10-Pk: 596-01040

RAPID SHUTDOWN FOR

SOLAR PV SYSTEM

 12

1/JOB - TO BE INSTALLED IN BEST AVAILABLE LOCATION

20

LOCKABLE AC

GENERATION SOURCE

DISCONNECT

 23

 24

NEC 408.3(F)(1)

CAUTION:

B PHASE HAS 208 VOLTS TO

GROUND

 25

CAUTION:

C PHASE HAS 208 VOLTS TO

GROUND

1 Photovoltaic AC Disconnect QTY
Maximum AC Operating Current 62.5 A 1
Nominal Operating AC Voltage 240 V

3 Photovoltaic DC Disconnect
Rated Mppt Current 22.04 A QTY ON INVERTER…

Rated Mppt Voltage 578.20 V
1 Fronius Primo 15.0-1

(240V)Maximum System Voltage 778.10 V
Maximum  Circuit Current 23.20 A

Max Rated Output Current of
the Charge Controller if Installed

NA
A

DocuSign Envelope ID: F776AA44-303A-4702-9C74-DA8D32F23AEC
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REVISIONS

SHEET NAME:

ANSI (11" x 17")

SHEET SIZE:

SHEET NUMBER:

Description
Date Rev

Initial Binder Created

Enginnering Release

Binder Release

Rev Binder Release

----

11/13/23

11/14/23

11/20/23

12/14/23

----

0.1

0.2

1.0

1.1

----

REVIEWED BY:

ME NMC

PROJECT NOTES

PV-08

HARVEST SOLAR - PROJECT SPECIFIC NOTES

* = CUSTOMER RESPONSIBLE ITEMS

* GRADE - GRADE IS LESS THAN 12" BUILD ARRAY LEVEL

* UNDERGROUND OBSTRUCTIONS - UNDERGROUND ELECTRIC AND GAS LINES

MONITORING - DIRECT ETHERNET VIA EGAUGE

ROUTER LOCATION - ROUTER LOCATED IN BARN OFFICE BY THE DESK

INTERCONNECTION METHOD - INTERCONNECTION TO BE DONE BY TAPPING LINE SIDE IN MAIN SERVICE PANEL

MISC - UTILITY LINES ENTER FROM UNDERGROUND

MISC - BRING EQUIPMENT RACKING TO LAND OUR EQUIPMENT ON

ADD LABEL-  "EQUIPMENT RATED FOR 100A MAX FUSE SIZE 80A"

DocuSign Envelope ID: F776AA44-303A-4702-9C74-DA8D32F23AEC
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REVISIONS

SHEET NAME:

ANSI (11" x 17")

SHEET SIZE:

SHEET NUMBER:

Description
Date Rev

Initial Binder Created

Enginnering Release

Binder Release

Rev Binder Release

----

11/13/23

11/14/23

11/20/23

12/14/23

----

0.1

0.2

1.0

1.1

----
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RESOURCE

DOCUMENT

R-01
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REVISIONS

SHEET NAME:

ANSI (11" x 17")

SHEET SIZE:

SHEET NUMBER:

Description
Date Rev

Initial Binder Created

Enginnering Release

Binder Release

Rev Binder Release

----

11/13/23

11/14/23

11/20/23

12/14/23

----

0.1

0.2

1.0
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RESOURCE

DOCUMENT

R-02
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REVISIONS

SHEET NAME:

ANSI (11" x 17")

SHEET SIZE:

SHEET NUMBER:

Description
Date Rev

Initial Binder Created

Enginnering Release

Binder Release

Rev Binder Release

----

11/13/23

11/14/23

11/20/23

12/14/23

----

0.1

0.2
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RESOURCE

DOCUMENT

R-03
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