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GENERAL NOTES

1. All electrical materials shall be new and listed by recognized

electrical testing laboratory

     Custom made equipment shall have complete test data submitted

by the manufacturer attesting to its safety

2. Outdoor equipment shall be  NEMA 3R rated or equivalent

3. All metallic equipment shall be grounded

4. Contractor shall obtain electrical permits prior to installation and

shall coordinate all inspections, testing commissioning and

acceptance with the client,

     utility co. and city inspectors as needed.

5. The electrical contractor shall verify the exact locations of service

points and service sizes with the serving utility company and

comply with all utility companies requirements.

6. Drawings are diagrammatic only, routing of raceways shall be

option of the contractor unless otherwise noted and shall be

coordinated with other trades.

7. If the roof material or the roof structure not adequate for PV

installation, call the engineer of record print to installation. The

contractor is responsible to verify that the roof is capable of

withstanding the extra weight.

8. If the distances for cable runs are different than shown, the

contractor shall notify the electrical engineer to validate the wire

size. Final drawings will be red-lined and updated as appropriate.

9. Whenever a discrepancy in quality of equipment arises on the

drawing or specifications, the contractor shall be responsible for

providing and installing all materials and services required by the

strictest conditions noted on the drawings or in the specifications

to ensure complete compliance and longevity of the operable

system required by the engineer of record.

PHOTOVOLTAIC NOTES:

1. Ground mounted photovoltaic panels and modules shall be tested,

listed and identified by recognized testing laboratory

2. Solar system shall not cover any plumbing or mechanical vents

3. Modules and support structures shall be grounded

     unless racking has integrated ground.

4. Removal of an interactive inverter or other equipment shall not

disconnect the bonding connection between the grounding

electrode conductor and the photovoltaic source and/or output

circuit grounded conductors.

5. All PV modules and associated equipment and wiring shall be

protected from physical damage.

6. Live parts of PV source circuits and PV output circuits over 150v to

ground shall not be accessible to other than qualified persons

     while energized.

7. Inverter is equipped with integrated DC disconnect, thus providing

ground fault protection

8. All conductors shall be copper and 75 deg rated

9. A single conductor shall be permitted to be used to perform the

multiple functions of dc grounding, AC grounding and bonding

between AC and DC systems.

10. Non-current carrying metal parts of equipment shall be effectively

bonded together. Bond both ends of raceways.

200A

200A

03/24/2022

Property Address:

Owner:

Susan and Mark Boyd

Property Type:
Single Family Residence

Drawn by:

New@engineerinc.io

Date:

DC 38.40 KW   STC

AC 27.84 KW   STC

96 HANWHA 400WATT MODULES

WITH IQ8PLUS MICROINVERTERS

42703 260th Ln Aitkin, MN 56431

CONTRACTOR

Address:101 Isanti Parkway

NE, Isanti, MN 55040

Phone number: (763) 229-6662

E-mail: contact@wolfriverelectric.com

THE INSTALLATION OF SOLAR ARRAYS AND

PHOTOVOLTAIC POWER SYSTEMS SHALL COMPLY WITH

THE FOLLOWING CODES:

· 2020 National Electrical Code

· 2018 International Building Code

· 2018 International Residential Code

· 2020 Minnesota Residential Code

· 2020 Minnesota Building Code

· 2020 Minnesota Energy Code

· 2020 Minnesota Accessibility Code

· 2020 Minnesota State Fire Code

· 2018 International Fire Code

· 2018 International Energy Conservation Code

· 2018 Mechanical Code

AS ADOPTED BY THE STATE OF MINNESOTA

ALL OTHER ORDINANCE ADOPTED BY THE

LOCAL GOVERNING AGENCIES

GOVERNING CODES

INVERTER CERTIFICATION

D 13.0

PV 3.1

MONITORING DEVICE DATA SHEET

PV INSPECTION CHECKLIST

SURGE PROTECTION

D 14.0

D 15.0

PLACARD
PV 3.2

WIRE SIZE CALCULATION PV 2.2

D 12.0

ECB DATA SHEET



EMT type Conduit

Solar Module

(N) Junction BoxJB.......................

........................

.....................

.............

96

MSP (E)          Main Service Panel200A

INDEX

UAC.................. (N) 200A Utility AC

(N) Microinverter

96

INVERTER

INVERTER TYPE: Micro:

___  Enphase IQ8PLUS

Model # IQ8PLUS-72-2-US(240V)

SITE MAP & PV

LAYOUT

PV 1.0

PV SYSTEM AS INDICATED

Scale:Project:
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Project Name:

Property Adress:

03/24/2022

Susan and Mark Boyd

42703 260th Ln

Aitkin, MN 56431

DATE:

CONTRACTOR

Wolf RIver Electirc

Address:101 Isanti Parkway

NE, Isanti, MN 55040

Phone number: (763) 229-6662

E-mail: contact@wolfriverelectric.com

EQUIPMENT ELEVATION

MILLE LACS ENERGY COOP

Note: 24/ 7 Unescorted keyless access is to be

provided for  ALL UTILITY EQUIPMENT

NOTE: No clearance issue

 Distance between all equipments is maximum 10"

(E) Main MeterMM ........................

Fire Setback Line

.............

FMT type Conduit
.............

SECONDARY INTERCONNECTION

Main

Service

Panel

ECB

Utility AC

Disconnect

10"

4'

ECB(N)2x Enphase Combiner Box.

SOLAR MODULES

___ HANWHA 400 Watt

Model #Q.PEAK DUO BLK ML-G10+

PVS (N) 200A PV Sub Panel     ..........

PVC type Conduit
.............

PM (N) Performance Meter.........

Performance

Meter

MD............... (N) Monitoring Device

Main

Meter

PVS

Monitoring

Device

ECB

 AC

Disconnect

#1

Trenching ~ 170'

AC#1......   (N) 100A AC Disconnect

New Wood Pedestal

AC#2......   (N) 100A AC Disconnect

 AC

Disconnect

#2

From Ground Mount Array
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Solar PV Array 2

48 - Hanwha 400 Modules

48 - Enphase IQ8+ MicroInverter

Pitch: 35 Deg

Orientation: 180 Deg

Solar PV Array 1

48 - Hanwha 400 Modules

48 - Enphase IQ8+ MicroInverter

Pitch: 35 Deg

Orientation: 180 Deg

260th Ln

JB1

JB2

JB3

JB4

AC#1

ECB

AC#2

ECB

MSP

MM

PM
UAC

PVS

PVS6

(N) AC wiring ~170 feet

2 Sets of: 350-350-350-4/0 AL

URD Quadplex Direct Burial
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BRANCH CONFIGURATION
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MAIN METER

PV 2.1

PV SYSTEM AS INDICATED

Scale:Project:

Project Name:

Property Adress:

Susan and Mark Boyd

42703 260th Ln

Aitkin, MN 56431

ELECTRICAL 1-LINE

 DIAGRAM

CONTRACTOR

ENPHASE COMBINER BOX+

120/240V, NEMA 3R

HANWHA 400 WATT MODULES

ENPHASE IQ8PLUS  MICROINVERTERS

MILLE LACS ENERGY COOP

Note: 24/ 7 Unescorted keyless access is to be

provided for  ALL UTILITY EQUIPMENT

Note: Production Meter  lockable  and have lever-bypass

          Utility AC disconnect  visible-open  type lockable

          and readily accessible

          Microinverters are UL 1741 certified

          (See Inverter Data sheet)

PV Production meter socket must have lever

bypass/bypass

Production meter is required based on the der size

and program under which the application is submitted

No loads or energy storage systems shall be connected on the DER side

of the production meter

 In locations where there is no local Public Authority, the customer is exempt from

inspection, and/or the service has been shut off or disconnected for more than 365 days (1 year),

the licensed electrician or wireman shall submit a signed and dated  Mille Lacs Electrical

Inspection Certificate to the Company’s Builders Call Line attesting that the electrical installation

has been completed and installed according to the current National Electrical Code®, the  Mille Lacs Standard for Electric

Installation and Use, and any other applicable codes that apply before electric service is energized.

Design meet National Electric Code(NEC codes)

For smaller DERs, using the PoC as the

Reference Point of Applicability allows the DER

equipment type testing certification to be utilized

as the main method by which compliance

with the Standard is verified. The PoC might be

the terminals of an inverter, for example,

and utilizing a UL 1741 certified and listed inverter

would be sufficient to demonstrate

Standard compliance.

200A  FUSED AC DISCONNECT,

WITH 150A FUSES

UTILITY AC DISCONNECT VISIBLE-OPEN

LOCKABLE, READILY ACCESSIBLE

NEMA3R

120 / 240V

58.08A

116.16A

INSTALL (4)20A PV

2-POLE C/B

Wolf RIver Electirc

Address:101 Isanti Parkway

NE, Isanti, MN 55040

Phone number: (763) 229-6662

E-mail: contact@wolfriverelectric.com

EXISTING

______ MAIN

SERVICE

PANEL

120/240V,

1P, 3W

GEC

(E) GROUNDING

ELECTRODE SYSTEM

200A

NON CENTER _____

MAIN C/B

200A

NOTE: Service Panel does not contain  center fed Main Breaker:

1-PHASE MICRO-INVERTER UL1741

SECONDARY INTERCONNECTION

REFERENCE POINT OF APPLICABILITY

ENPHASE IQ8PLUS  MICROINVERTERS

1 PHASE 290VA

MAXIMUM OUTPUT CURRENT 1.21A

AC PORT BACKFEED CURRENT 0A

DC SHORT CIRCUIT CURRENT 15A

  (8) #10 AWG THWN/THWN-2

  (1) #8 AWG GND

  3/4'' EMT, 15 FEET

The lockable visible disconnect must be

 located within 5 feet from the General

Service Meter and must be located on

the exterior of the building

Meter Socket must be 200A rated

and must have lever Bypass

Location subject to current  Mille Lacs meter

requirements and approval

120/240V,

1P, 3W

1 2
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I
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B

14.52A

SYSTEM RATING AND DER POWER OUTPUT

DC 38.40KW STS

AC 27.84KW STS

INVERTER:ENPHASE IQ8PLUS-72-2-US

INVERTER MAXIMUM CONTINUOUS OUTPUT:290VA

SYSTEM POWER OUTPUT:96 x 290=27.84

1 2
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 12

14.52A

J BOX1

NEMA3R

12

ENPHASE Q CABLE

(2) #12 AWG PV WIRE

(1) #6 AWG EGC

FREE IN THE AIR

1 2
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14.52A

J BOX4

NEMA3R

12

ENPHASE Q CABLE

(2) #12 AWG PV WIRE

(1) #6 AWG EGC

FREE IN THE AIR
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12

J BOX3

NEMA3R

14.52A

14.52A

  (8) #10 AWG THWN/THWN-2

  (1) #8 AWG GND

  3/4'' EMT, 15 FEET

100A  FUSED AC DISCONNECT,

WITH 80A FUSES

 AC DISCONNECT VISIBLE-OPEN

LOCKABLE, READILY ACCESSIBLE

NEMA3R

120 / 240V

SQUARE-D-200A PV production

meter socket with stamped brass

aluminium or stainless steel tag

labeled in accordance with NEC and

AHJ requirments

located within 5' of main. Inverter

output wired to line

side terminal of meter

1 phase 3-wire 120/240V

(NEW)GEC

Add 2nd Ground rod and

tie it to the existing ground rod.

116.16A

  (1) #4 AWG GND

  (3) #1/0 AWG THWN/THWN-2

   2'' EMT, 2 FEET

LIne SIde Tap

Drawn by:New@engineerinc.io

03/24/2022DATE:

Enphase

PV MONITORING DEVICE

(2) #14 AWG THWN/ THWN-2

10A 2-POLE

ENPHASE COMBINER BOX+

120/240V, NEMA 3R

58.08A

INSTALL (4)20A PV

2-POLE C/B

Enphase

PV MONITORING DEVICE

10A 2-POLE

100A  FUSED AC DISCONNECT,

WITH 80A FUSES

 AC DISCONNECT VISIBLE-OPEN

LOCKABLE, READILY ACCESSIBLE

NEMA3R

120 / 240V

200A PV SUB PANEL

120/240V, NEMA 3R

Enphase

  (3) #4 AWG THWN/THWN-2

  (1) #6 AWG GND

  1'' EMT, 2 FEET

  (3) #4 AWG THWN/THWN-2

  (1) #6 AWG GND

  1'' EMT, 2 FEET

  (3) #4 AWG THWN/THWN-2

  (1) #6 AWG GND

  1'' EMT, 10 FEET

  (3) #4 AWG THWN/THWN-2

  (1) #6 AWG GND

  1'' EMT, 5 FEET

(N) AC wiring ~170 feet

2 Sets of: 350-350-350-4/0

ALURD Quadplex Direct Burial

(2) #14 AWG THWN/ THWN-2

10A 2-POLE

PV MONITORING DEVICE

INSTALL (2)80A PV

2-POLE C/B

  (3) #1/0 AWG THWN/THWN-2

  (1) #4 AWG GND

   2'' EMT, 10 FEET

116.16A

Surge Protection

48  HANWHA 400 WATT MODULES

48 ENPHASE IQ8+ MICROINVERTERS

48 HANWHA 400 WATT MODULES

48 ENPHASE IQ8+ MICROINVERTERS

DC 38.40 KW   STC

AC 27.84 KW   STC

NOTE:UTILITY AC DISCONNECT VISIBLE AND OPEN LOCKABLE



PV 2.2

PV SYSTEM AS INDICATED
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Project Name:

Property Adress:

Susan and Mark Boyd

42703 260th Ln

Aitkin, MN 56431

CONTRACTOR

WIRE SIZE

CALCULATION

Wolf RIver Electirc

Address:101 Isanti Parkway

NE, Isanti, MN 55040

Phone number: (763) 229-6662

E-mail: contact@wolfriverelectric.com
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PV 3.1

PV SYSTEM AS INDICATED

Scale:

Property Adress:

Susan and Mark Boyd

42703 260th Ln

Aitkin, MN 56431

CONTRACTOR

Wolf RIver Electirc

Address:101 Isanti Parkway

NE, Isanti, MN 55040

Phone number: (763) 229-6662

E-mail: contact@wolfriverelectric.com

SYSTEM

 LABELING DETAIL

PV ARRAY

J BOX

PV SUB-PANEL

AC

DISCONNECT

PV

PRODUCTION

METER

MAIN SERVICE

PANEL

METER

2

2

3

3

3

3

16 17

21 8

13

5

Note: LABELS SHALL COMPLY WITH NEC 690

“Labels shall be weatherproof, durable and permanently mounted”

116.16A

Production Meter

LABEL 1

Photovoltaic Power Source

LABEL 2

CAUTION: SOLAR CIRCUIT

LABEL 3

WARNING

ELECTRIC SHOCK HAZARD

THE DC CONDUCTORS OF THIS

PHOTOVOLTAIC SYSTEM ARE

UNDERGROUND AND MAY BE ENERGIZED

LABEL 4

WARNING

ELECTRIC SHOCK HAZARD

IF GROUND FAULT IS INDICATED

NORMALLY GROUNDED CONDUCTORS

MAY BE UNDERGROUND AND ENERGIZED

LABEL 5

WARNING

ELECTRIC SHOCK HAZARD

DO NOT TOUCH TERMINALS

TERMINALS ON BOTH LINE AND LOAD

SIDES MAY BE ENERGIZED IN THE OPEN

POSITION

LABEL 6

WARNING

ELECTRIC SHOCK HAZARD

DO NOT TOUCH TERMINALS

TERMINALS ON BOTH LINE AND LOAD

SIDES MAY BE ENERGIZED IN THE OPEN

POSITION

DC VOLTAGE IS ALWAYS PRESENT

WHEN SOLAR MODULES

ARE EXPOSED TO SUNLIGHT

LABEL 7

WARNING

LABEL 8

TURN OF PHOTOVOLTAIC

AC DISCONNECT PRIOR TO

WORKING INSIDE PANEL

DO NOT DISCONNECT

UNDER LOAD

LABEL 9

MAIN PV SYSTEM

DISCONNECT

LABEL 10

MAIN PV SYSTEM

AC DISCONNECT

LABEL 11

LABEL 12

CAUTION

LABEL 13

SOLAR ELECTRIC SYSTEM

CONNECTED

WARNING-

LABEL 14

                DUAL POWER SOURCE

SECOND SOURCE IS PV SYSTEM

CAUTION

LABEL 15

PHOTOVOLTAIC SYSTEM CIRCUIT

IS BACKFED

LABEL 16

PHOTOVOLTAIC AC DISCONNECT

MAXIMUM AC OPERATING CURRENT

MAXIMUM AC OPERATING CURRENT

PHOTOVOLTAIC

LABEL 17

UTILITY AC DISCONNECT

PHOTOVOLTAIC

LABEL 18

DC DISCONNECT

NOMINAL OPERATING AC VOLTAGE

NOMINAL OPERATING AC FREQUANCY

MAXIMUM AC POWER

MAXIMUM AC CURRENT

MAX OCERCURRENT DEVICE RATING

FOR AC MODULE PROTECTION

LABEL 19

LABEL 20

PV SYSTEM DC DISCONNECT

OPERATING CURRENT

OPERATING VOLTAGE

MAXIMUM SYSTEM VOLTAGE

SHORT CIRCUIT CURRENT

RATED MAX POWER-FONT CURRENT

RATED MAX POWER-FONT VOLTAGE

MAXIMUM SYSTEM VOLTAGE

SHORT CIRCUIT CURRENT

MAX RATED OUTPUT CURRENT OF

THE CHARGE CONTROLLER IF INSTALLED

LABEL 21

*** ALL LABELS = RED THERMOPLASTIC/REFLECTIVE , Permanently mounted

240V

SOLAR DISCONNECT

21

Drawn by:New@engineerinc.io

03/24/2022DATE:



PLACARD

PV 3.2

PV SYSTEM AS INDICATED

Scale:Project:

Project Name:

Property Adress:

Susan and Mark Boyd

42703 260th Ln

Aitkin, MN 56431

CONTRACTOR

Wolf RIver Electirc

Address:101 Isanti Parkway

NE, Isanti, MN 55040

Phone number: (763) 229-6662

E-mail: contact@wolfriverelectric.com

CAUTION

POWER TO THIS BUILDING IS ALSO SUPPLIED

FROM THE FOLLOWING SOURCES WITH

DISCONNECTS LOCATED AS SHOWN:

SERVICE 1 OF 2

42703 260th Ln Aitkin, MN 56431

CAUTION

POWER TO THIS BUILDING IS ALSO SUPPLIED

FROM THE FOLLOWING SOURCES WITH

DISCONNECTS LOCATED AS SHOWN:

SERVICE 2 OF 2

42703 260th Ln Aitkin, MN 56431
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W E

S

N

W E

S
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SERVICE POINT &

UTILITY METERING

PERFORMANCE METER

PV SYSTEM DISCONNECT

FOR UTILITY OPERATION

PV SUB PANEL

MONITORING DEVICE

PV SYSTEM DISCONNECT

FOR UTILITY OPERATION

ENPHASE COMBINER BOX

ENPHASE COMBINER BOX

PV SYSTEM DISCONNECT

FOR UTILITY OPERATION

SOLAR PV ARRAY

SERVICE POINT &

UTILITY METERING

PERFORMANCE METER

PV SYSTEM DISCONNECT

FOR UTILITY OPERATION

PV SUB PANEL

MONITORING DEVICE

PV SYSTEM DISCONNECT

FOR UTILITY OPERATION

ENPHASE COMBINER BOX

ENPHASE COMBINER BOX

PV SYSTEM DISCONNECT

FOR UTILITY OPERATION

SOLAR PV ARRAY



PROPERTY PLAN

LEGEND

MSP Main Service Panel
................

 Utility AC DisconnectUAC...............

PV 4.0

PV SYSTEM AS INDICATED

Scale:Project:

Project Name:

Property Adress:

Susan and Mark Boyd

42703 260th Ln

Aitkin, MN 56431

CONTRACTOR

PV Sub Panel
PVS........................

MILLE LACS ENERGY COOP

Note: 24/ 7 Unescorted keyless access is to be

provided for  ALL UTILITY EQUIPMENT

Wolf RIver Electirc

Address:101 Isanti Parkway

NE, Isanti, MN 55040

Phone number: (763) 229-6662

E-mail: contact@wolfriverelectric.com

MM Main Meter
............................

MD Monitoring Device..................

PM Perfromance Meter..................

Drawn by:New@engineerinc.io
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ECB Enphase Combiner Box........

 AC DisconnectAC#1    .....................

 AC DisconnectAC#2    .....................

260th Ln

1376'-7"

1376'-7"

1376'-7"

1376'-7"

250'-3"

901'-9"

1089'-8"

396'-10"

MSP

MM

PM

UAC

PVS

PVS6

AC#1

ECB

ECB

AC#2

10'

D

R

I

V

E

W

A

Y

PROPERTY LINE

SCALE: 1/128" = 1'-0"
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ATTACHMENT

LAYOUT

PV 5.0

PV SYSTEM AS INDICATED

Scale:Project:

Project Name:

Property Adress:

Susan and Mark Boyd

42703 260th Ln

Aitkin, MN 56431

CONTRACTOR

Wolf RIver Electirc

Address:101 Isanti Parkway

NE, Isanti, MN 55040

Phone number: (763) 229-6662

E-mail: contact@wolfriverelectric.com

RAIL

 ATTACHMENT

2" HORIZONTAL PIPE

POINT LOAD CALCULATION PER ARRAY

Module Weight (lbs)

# Of Modules

48.5

Total Module Weight (lbs)

Rack Weight (lbs)

MicroInverters Weight (lbs)

Total System Weight (lbs)

# Of Standoffs

Max Span Between Standoffs (in)

Loading Per Standoff (lbs)

Total Area (sq.ft.)

Loading (PSF)

4656

931.2

228.48

5815.68

20

96

290.78

2112

2.75

96

MILLE LACS ENERGY COOP

 Note: 24/ 7 Unescorted keyless access is to be

provided for  ALL UTILITY EQUIPMENT
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160"

26 in

78"

35°

18"

Auger depth and spacing

calculated by engineer

A
u

g
e

r
 
8

 
t
o

 
9

 
f
t

Formed steel "T" rail

(see detail)

Items are listed in the fault current path in order from the PV Panel to the Post Base

1. PV Panel

2. Grounding Mid Clamp Kit

3. Helio Rail

4. 2" Aluminium Pipe Clamp Kit with PVC insulator

5. Horizontal Steel Post

6. 2" Pipr Splice Kit (configuration dependent)

7. 2" T Pipe Cap Kit

8. Vertical Post

9. 2" Post Base Kit

10. Grounding Lug

Fault Current Path

6'-6"

3'-5"

3'-5"

78'

8' 8' 8' 8' 8' 8' 8' 8' 8'



INVERTER

DATA SHEET

D 6.0

PV SYSTEM AS INDICATED
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CONTRACTOR
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Address:101 Isanti Parkway

NE, Isanti, MN 55040

Phone number: (763) 229-6662

E-mail: contact@wolfriverelectric.com
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ENPHASE RAPID

SHUTDOWN,

COMPATIBILITY

 WITH PV

D 7.0

PV SYSTEM AS INDICATED
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