
STRUCTURAL CERTIFICATION REPORT
Roof-mounted Solar Panels

November 26, 2024

To: Kin Home Re: Andrew Davis
139 Hunter's Grv Ln #202 1821 SW Merryman Dr
Lehi, UT 84043 Lee's Summit, MO 64082

AHJ: Jackson (County), MO

Kin Home proposes to install new roof-mounted solar panels at this residence and asked Right Angle Engineering to
review the existing structure for suitability. This letter summarizes the methods that were used to survey, evaluate, and
certify the existing roof framing and the attachment of the new solar panels to it.

STRUCTURAL DESIGN
Building Code: International Residential Code 2018
Design Standards: ASCE 7-16
Snow: Ground: pg= 20.0 psf | Flat Roof: pf= 18.86 psf | Sloped Roof: ps= 15.72 psf
Wind: Ultimate Wind Speed = 115.0 mph | Exposure = C
Seismic: Risk Category = 2 | Seismic Design Category = B | Site Class = D

STRUCTURE
Field Technicians from Kin Home visited the site and observed the existing structure :

Array Name Panel Quantity Roof Framing Material Pitch

Array 1 13
Pre-Manufactured Truss| 24"

o.c.
Asphalt Shingles 20°

Array 2 7
Pre-Manufactured Truss| 24"

o.c.
Asphalt Shingles 20°

ANCHORAGE
The solar panel anchorage shall be installed according to the manufacturer's most current installation manual. The
attachment configuration should match the certified building plans. The solar panels should be mounted parallel (max 5
inches) to the roof surface.

Array Name Connection Type Fastener Max Anchorage Spacing

Array 1 Splice Foot XL
(2) #14 wood screws (2.5"

embedment) into roof
substructure

48"

Array 2 Splice Foot XL
(2) #14 wood screws (2.5"

embedment) into roof
substructure

48"

Installation Instructions
Solar panels and the equipment shall be installed per the manufacturer's installation specifications. Improper installation
will void this certification. If deviations from the approved structural plans occur, Right Angle Engineering must be
notified. Prior to installation, the installer should:

• Confirm that the existing structure matches the information provided in the site survey, the approved installation
plans and this certification.

• Identify discrepancies between this certification and the approved installation plans. If found, then this
certification shall govern.

• Identify structural elements that are dangerous (cracked, broken, excessive sag, signs of overstress, rot, decay,
fire, water). If found, installation shall cease until those elements are adequately abated and made to comply with
the referenced building code.

• Verify that both the existing structure and the solar addition has been permitted through the AHJ.
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STRUCTURAL CERTIFICATION
I certify the addition of solar panels on the roof of this structure does not cause the structure to become unsafe or make
it generally less compliant with the life-safety requirements of the referenced building code. Based on the evaluation
methods described below, for the loads that exist at this site, the existing framing will safely support the new solar
panels if they are installed and attached correctly.

Array Name Certification Method Retrofits

Array 1 Prescriptive method International Existing Building code 806.2 None required

Array 2 Prescriptive method International Existing Building code 806.2 None required

Regards,

11/26/2024

Robert D. Smythe, P.E.
Right Angle Engineering
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Job Details

Roof Snow Load - ASCE 7-16

Ground Snow Load (p
g
)

Section 7.2
20.0 psf

Exposure Factor (C
e
)

Table 7.3-1
0.9

Thermal Factor (C
t
)

Table 7.3-2
1.1

Importance Factor (I
s
)

Table 1.5-2
1

Flat Roof Snow Load (p
ƒ
)

Equation 7.3-1
18.86 psf

Non-Slippery Surface Slope Factor
(C

s
) Figure 7.4-1

1

Slippery Surface Slope Factor (C
s
)

Figure 7.4-1
0.83

Roof Snow Load
Equation 7.4-1

18.86 psf

Reduced Snow Load (Slippery
Surface)
Equation 7.4-1

15.72 psf

Design Criteria

Wind Speed (V
ult

)
Local Design Criteria

115.0mph

Exposure Category C

Risk Category 2

Mean Roof Height 20 ft

Roof Type Gable Roof

Building Type Enclosed

Roof Live Load

Existing Roof Live Load
ASCE 7-16 Table 4.3-1

20 psf

1Roof Dead Load

Asphalt Shingles 2.0 psf No Drywall 0.0 psf

5/8" Plywood Sheathing 2.0 psf Solar Panel Array 2.74 psf

Roof Framing 4 psf Dead Load Without Panels 9.2 psf

Insulation 1.2 psf

1Roof Dead Load is taken from the worst case scenario dead load from all arrays of the job in order to provide a more
conservative evaluation.
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Array 1
Array Details

Roof Framing
Pre-Manufactured

Truss

Spacing 24.0"

Beam Span 34.0'

Roof Pitch 20°

Panel Quantity 13

Panel Array Area 281.26 ft²

Panel Orientation Portrait

Lag Screw Embedment 2.5"

Roof Attachment Type
Splice Foot XL (2) #14

wood screws

Shear Capacity
K2 Testing

216.0 lbs

Pullout Capacity
K2 Testing

424.0 lbs

Velocity Pressure
Equation 26.10-1 (K

z
=0.9, K

ht
=1,

K
d
=0.85, K

e
=0.96)

25.02 psf

GCP Zones 1/2e
2n/2r
/3e

3r

GC
p

Figure 30.3-(2A-5B)
-1.93 -2.52 -3.0

Design Pressure Up [psf]
Equation 29.4-7 γ

a
=0.53 γ

E
=1.0,

-25.7 -33.6 -40.0

Factored Design Pressure
Up [psf]
ASD LC (.6D + .6W)

-13.9 -18.6 -22.4

Exposed Design Pressure
Up [psf]
γ
a
=0.53 γ

E
=1.5,

-38.5 -50.4 -59.9

Design Pressure Down
[psf]

16 16 16

Tributary Area [ft2] 30.6 22.8 18.9

Maximum Connection
Spacing [in]

117 87 73

Maximum Rail Span [in] 48 48 48

Maximum Rail Cantilever
[in]

16 16 16

Design Connection
Spacing [in]
*Adjusted

48 48 48

Design Connection
Spacing (exposed) [in]

48 48 24

Prescriptive Method: International Existing Building Code 806.2

Total load on member without solar 2073.2 lbs

Total load on member with solar 2073.2 lbs

Percentage of total design load on member with solar 1.0%

The 2018 International Existing Building section 806.2 indicates that alterations to an existing building that results in
less than a 5.0% increase in the total stress may be performed without a structural evaluation of the existing building.
As demonstrated in the above calculations, the additional weight of the solar panels will be less than 5.0% increase in
the gravity loading and therefore stress on the existing roof framing. Load case before and load case after solar panels
have been added have both been considered according to International Building Code 1607.13.5.1.
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Array 2
Array Details

Roof Framing
Pre-Manufactured

Truss

Spacing 24.0"

Beam Span 29.0'

Roof Pitch 20°

Panel Quantity 7

Panel Array Area 151.45 ft²

Panel Orientation Portrait

Lag Screw Embedment 2.5"

Roof Attachment Type
Splice Foot XL (2) #14

wood screws

Shear Capacity
K2 Testing

216.0 lbs

Pullout Capacity
K2 Testing

424.0 lbs

Velocity Pressure
Equation 26.10-1 (K

z
=0.9, K

ht
=1,

K
d
=0.85, K

e
=0.96)

25.02 psf

GCP Zones 1/2e
2n/2r
/3e

3r

GC
p

Figure 30.3-(2A-5B)
-1.93 -2.52 -3.0

Design Pressure Up [psf]
Equation 29.4-7 γ

a
=0.53 γ

E
=1.0,

-25.7 -33.6 -40.0

Factored Design Pressure
Up [psf]
ASD LC (.6D + .6W)

-13.9 -18.6 -22.4

Exposed Design Pressure
Up [psf]
γ
a
=0.53 γ

E
=1.5,

-38.5 -50.4 -59.9

Design Pressure Down
[psf]

16 16 16

Tributary Area [ft2] 30.6 22.8 18.9

Maximum Connection
Spacing [in]

117 87 73

Maximum Rail Span [in] 48 48 48

Maximum Rail Cantilever
[in]

16 16 16

Design Connection
Spacing [in]
*Adjusted

48 48 48

Design Connection
Spacing (exposed) [in]

48 48 24

Prescriptive Method: International Existing Building Code 806.2

Total load on member without solar 1781.2 lbs

Total load on member with solar 1781.2 lbs

Percentage of total design load on member with solar 1.0%

The 2018 International Existing Building section 806.2 indicates that alterations to an existing building that results in
less than a 5.0% increase in the total stress may be performed without a structural evaluation of the existing building.
As demonstrated in the above calculations, the additional weight of the solar panels will be less than 5.0% increase in
the gravity loading and therefore stress on the existing roof framing. Load case before and load case after solar panels
have been added have both been considered according to International Building Code 1607.13.5.1.
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139 N HUNTERS GROVE LN, LEHI, UT, 84043

DAVIS RESIDENCE
PHOTOVOLTAIC SYSTEM
1821 SW MERRYMAN DR
LEE'S SUMMIT, MO 64082

VICINITY MAP

AERIAL MAP PV-1
REV #1:

REV #2:

REV #3:

JOB #: 7996
DATE: 11/8/2024
DRAWN BY: JN

COVER PAGE

CUSTOMER NAME: DAVIS, ANDREW
UTILITY BILL NAME: DAVIS, ANDREW

1821 SW MERRYMAN DR
LEE'S SUMMIT, MO 64082

LICENSE # MO - 2024017475

PV-1 - COVER PAGE
PV-2 - PROPERTY PLAN
PV-3 - SITE PLAN
S-1 - MOUNTING DETAIL
EE-1 - 1-LINE DIAGRAM
EE-2 - ELECTRICAL CALCULATIONS
EE-3 - WARNING LABELS / PLACARD
EE-4 - EE PHOTOS
SP-1 + EQUIPMENT SPECIFICATIONS

SHEET INDEX:

STRUCTURAL STAMP

NOTE: VISIBLE, LOCKABLE, LABELED AC DISCONNECT
LOCATED WITHIN 10' OF UTILITY METER.

GENERAL

1. UTILITY SHALL BE NOTIFIED BEFORE ACTIVATION OF
PHOTOVOLTAIC SYSTEM.

2. 110.2 APPROVAL: ALL ELECTRICAL EQUIPMENT SHALL
BE LABELED, LISTED, OR CERTIFIED BY A NATIONALLY
RECOGNIZED TESTING LABORATORY ACCREDITED BY
THE UNITED STATES OCCUPATIONAL SAFETY HEALTH
ADMINISTRATION

3. CONTRACTOR SHALL FIELD VERIFY ALL DIMENSIONS
PRIOR TO INITIATING CONSTRUCTION.

4. CONTRACTOR SHALL REVIEW ALL MANUFACTURER
INSTALLATION DOCUMENTS PRIOR TO INITIATING
CONSTRUCTION.

5. ALL EQUIPMENT AND ASSOCIATED CONNECTIONS, ETC,
AND ALL ASSOCIATED WIRING AND
INTERCONNECTIONS SHALL BE INSTALLED ONLY BY
QUALIFIED PERSONNEL.

6. THE CONTRACTOR OR OWNER MUST PROVIDE ROOF
ACCESS (LADDER TO ROOF) FOR ALL THE REQUIRED
INSPECTIONS. LADDERS MUST BE OSHA APPROVED,
MINIMUM TYPE I WITH A 250LB. RATING, IN GOOD
CONDITION AND DESIGNED FOR ITS INTENDED USE.

7. CONTRACTOR SHALL VERIFY THAT THE ROOF
STRUCTURE WILL WITHSTAND THE ADDITIONAL LOADS.

8. LAG SCREWS SHALL PENETRATE A MINIMUM 2" INTO
SOLID SAWN STRUCTURAL MEMBERS AND SHALL NOT
EXCEED MANUFACTURER RECOMMENDATIONS FOR
FASTENERS INTO ENGINEERED STRUCTURAL
MEMBERS.

9. AN ACCESS POINT SHALL BE PROVIDED THAT DOES
NOT PLACE THE GROUND LADDER OVER OPENINGS
SUCH AS WINDOWS OR DOORS ARE LOCATED AT
STRONG POINTS OF BUILDING CONSTRUCTION AND IN
LOCATIONS WHERE THE ACCESS POINT DOES NOT
CONFLICT WITH OVERHEAD OBSTRUCTIONS SUCH AS
TREE LIMBS, WIRES, OR SIGNS.

10. WHERE DC CONDUCTORS ARE RUN INSIDE BUILDING,
THEY SHALL BE CONTAINED IN A METAL RACEWAY;
THEY SHALL NOT BE INSTALLED WITHIN 10" OF THE
ROOF DECKING OR SHEATHING EXCEPT WHERE
COVERED BY THE PV MODULES AND EQUIPMENT.

11. PLUMBING AND MECHANICAL VENTS THROUGH THE ROOF
SHALL NOT BE COVERED BY SOLAR MODULES- - NO
BUILDING, PLUMBING OR MECHANICAL VENTS TO BE
COVERED, CONSTRUCTED OR ROUTED AROUND SOLAR
MODULES.

12. ALL FIELD -INSTALLED JUNCTION, PULL AND OUTLET
BOXES LOCATED BEHIND MODULES SHALL BE
ACCESSIBLE DIRECTLY OR BY DISPLACEMENT OF A
MODULE SECURED BY REMOVABLE FASTENERS.

ELECTRICAL

1. WIRING MATERIALS SHALL COMPLY WITH MAXIMUM
CONTINUOUS CURRENT OUTPUT AT 25°C AND
MAXIMUM VOLTAGE AT 600V; WIRE SHALL BE WET
RATED AT 90°C.

2. EXPOSED PHOTOVOLTAIC SYSTEM CONDUCTORS ON
THE ROOF WILL BE USE 2 OR PV-TYPE WIRE.

3. PHOTOVOLTAIC SYSTEM CONDUCTORS SHALL BE
IDENTIFIED AND GROUPED. THE MEANS OF
IDENTIFICATION SHALL BE PERMITTED BY SEPARATE
COLOR-CODING, MARKING TAPE, TAGGING OR OTHER
APPROVED MEANS.

4. ALL EXTERIOR CONDUIT, FITTINGS, AND BOXES SHALL
BE RAIN-TIGHT AND APPROVED FOR USE IN WET
LOCATIONS.

5. ALL METALLIC RACEWAYS AND EQUIPMENT SHALL BE
BONDED AND ELECTRICALLY CONTINUOUS.

6. WHERE SIZES OF JUNCTION BOXES, RACEWAYS, AND
CONDUITS ARE NOT SPECIFIED, CONTRACTOR SHALL
SIZE THEM ACCORDING TO APPLICABLE CODES.

7. REMOVAL OF A UTILITY-INTERACTIVE INVERTER OR
OTHER EQUIPMENT SHALL NOT DISCONNECT THE
BUILDING CONNECTION BETWEEN THE GROUNDING
ELECTRODE CONDUCTOR AND THE PV SOURCE
AND/OR OUTPUT CIRCUIT GROUNDED CONDUCTOR.

8. FOR GROUNDED SYSTEMS, THE PHOTOVOLTAIC
SOURCE AND OUTPUT CIRCUITS SHALL BE PROVIDED
WITH A GROUND-FAULT PROTECTION DEVICE OR
SYSTEM THAT DETECTS A GROUND FAULT, INDICATES
THAT FAULT HAS OCCURED AND AUTOMATICALLY
DISCONNECTS ALL CONDUCTORS OR CAUSES THE
INVERTER TO AUTOMATICALLY CEASE SUPPLYING
POWER TO OUTPUT CIRCUITS.

9. FOR UNGROUNDED SYSTEMS, THE INVERTER IS EQUIPPED
WITH GROUND FAULT PROTECTION AND A GFI FUSE
PORT FOR GROUND FAULT INDICATION.

10. PV MODULE FRAMES SHALL BE BONDED TO RACKING RAIL
OR BARE COPPER GEC/GEC PER THE MODULE
MANUFACTURER'S LISTED INSTRUCTION SHEET.

11. PV MODULE RACKING RAIL SHALL BE BONDED TO BARE
COPPER GEC VIA WEEB LUG, ILSCO GBL-4DBT LAY-IN
LUG, OR EQUIVALENT LISTED LUG.

12. THE PHOTOVOLTAIC INVERTER WILL BE LISTED AS UL 1741
COMPLIANT.

13. RACKING AND BONDING SYSTEM TO BE UL2703 RATED.
14. ANY REQUIRED GROUNDING ELECTRODE CONDUCTOR

WILL BE CONTINUOUS, EXCEPT FOR SPLICES OR JOINTS
AS BUS BARS WITHIN LISTED EQUIPMENT.

15. WHEN BACKFED BREAKER IS THE METHOD OF UTILITY
INTERCONNECTION, THE BREAKERS SHALL NOT READ
"LINE AND LOAD".

16. WHEN APPLYING THE 120% RULE, THE SOLAR BREAKER
TO BE POSITIONED AT THE OPPOSITE END OF THE BUS
BAR FROM THE MAIN BREAKER.

17. THE WORKING CLEARANCE AROUND THE EXISTING
ELECTRICAL EQUIPMENT AS WELL AS THE NEW
ELECTRICAL EQUIPMENT WILL BE MAINTAINED.

GOVERNING CODES

ALL MATERIALS, EQUIPMENT, INSTALLATION AND
WORK SHALL COMPLY WITH THE FOLLOWING
APPLICABLE CODES:
· 2018 INTERNATIONAL BUILDING CODE
· 2018 INTERNATIONAL MECHANICAL CODE
· 2018 UNIFORM PLUMBING CODE
· 2018 INTERNATIONAL FUEL GAS CODE
· 2017 INTERNATIONAL ENERGY CODE
· 2018 INTERNATIONAL EXISTING BUILDING CODE
· 2017 NATIONAL ELECTRICAL CODE
· 2018 INTERNATIONAL FIRE CODE

PHOTOVOLTAIC SYSTEM SPECIFICATIONS:
SYSTEM SIZE - 8.000kW DC | 6.500kW AC
MODULE TYPE & AMOUNT - (20) LONGI LR5-54HABB-400M
MODULE DIMENSIONS: 67.83" X 44.61" = 21.02 SF. WEIGHT: 47.84 LBS / 21.7 KG.
INVERTER - (20) ENPHASE IQ8M-72-2-US [240V] MICROINVERTERS
INTERCONNECTION METHOD - LOAD BREAKER
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139 N HUNTERS GROVE LN, LEHI, UT, 84043

SCALE: 1/16" = 1'-0"

DRIVEWAY

LEGEND:

PROPERTY LINE:

LICENSE # MO - 2024017475

JOB #: 7996
DATE: 11/8/2024
DRAWN BY: JN

PROPERTY PLAN

PV-2

DRIVEWAY:

1821 SW MERRYMAN DR

APN: 69700101000000000
FENCE:

LOT: 0.208 ACRES

STRUCTURAL STAMP

NOTE: VISIBLE, LOCKABLE, LABELED AC DISCONNECT
LOCATED WITHIN 10' OF UTILITY METER.

CUSTOMER NAME: DAVIS, ANDREW
UTILITY BILL NAME: DAVIS, ANDREW

1821 SW MERRYMAN DR
LEE'S SUMMIT, MO 64082

SINGLE FAMILY HOME
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139 N HUNTERS GROVE LN, LEHI, UT, 84043

SYSTEM LEGEND

SCALE: 1/8" = 1'-0"ELEVATION DETAIL

ROOF DETAIL
ROOF SECTION 1: COMP SHINGLE
AZIMUTH: 182°
PITCH: 20°
MODULE COUNT: 12
ROOF SECTION 2: COMP SHINGLE
AZIMUTH: 182°
PITCH: 20°
MODULE COUNT: 5
ROOF SECTION 3: COMP SHINGLE
AZIMUTH: 182°
PITCH: 20°
MODULE COUNT: 3

1

2

3

LICENSE # MO - 2024017475

JOB #: 7996
DATE: 11/8/2024
DRAWN BY: JN

SITE PLAN

PV-3

STRUCTURAL ATTACHMENT

MODULE

COMP SHINGLE

TRUSS: 2"x4"

ENPHASE CIRCUITS

CIRCUIT # 1: 10 MODULES

CIRCUIT # 2: 10 MODULES

CIRCUIT DETAIL

1821 SW MERRYMAN DR

MODULE MECHANICAL SPECIFICATIONS

DESIGN WIND SPEED 109 MPH

DESIGN SNOW LOAD 30 PSF

# OF STORIES 1

ROOF PITCH 20°

TOTAL ARRAY AREA (SQ. FT) 416.20

TOTAL ROOF AREA (SQ. FT) 2109

ARRAY SQ. FT / TOTAL ROOF SQ. FT 17.35%

NOTE: VISIBLE, LOCKABLE, LABELED AC DISCONNECT
LOCATED WITHIN 10' OF UTILITY METER.

STRUCTURAL STAMP

     |  6.500kW AC
PV SYSTEM SIZE:
NEW 8.000kW DC

M

AC

C

NEW PV SYSTEM AC DISCONNECT(RSD).   LOCATED
WITHIN 10' OF MSP.

20 NEW LONGI LR5-54HABB-400M MODULES
20 NEW ENPHASE IQ8M-72-2-US MICROINVERTERS,
MOUNTED ON THE BACK OF EACH MODULE.

NEW JUNCTION BOX. (EZ SOLAR JB-1.2)

NEW PV CONDUIT RUN.SEE E1.0 CONDUIT SCHEDULE
                     = EXTERIOR RUN                            = ATTIC RUN

EXISTING  INTERIOR MAIN SERVICE PANEL &
POINT OF INTERCONNECTION. TIED TO UTILITY
METER 23777350.

NEW DEDICATED PV SYSTEM COMBINER PANEL.

36" FIRECODE PATHWAY LADDER ACCESS
LOCATION.

ELEVATION DETAIL

1. MAX ATTACHMENT SPACING SHALL NOT EXCEED 48" O.C.
2. ATTACHMENTS SHALL BE STAGGERED
3. ROOF SPACING:     O.C.24"

CUSTOMER NAME: DAVIS, ANDREW
UTILITY BILL NAME: DAVIS, ANDREW

1821 SW MERRYMAN DR
LEE'S SUMMIT, MO 64082

PV MODULE ELECTRICAL SPECIFICATIONS

MODULE TYPE LONGI LR5-54HABB-400M

POWER MAX (PMAX) 400W

OPEN CIRCUIT VOLTAGE (VOC) 37.05V

SHORT CIRCUIT CURRENT (ISC) 13.72A

MAX POWER-POINT VOLTAGE (VMP) 30.94V

MAX POWER-POINT CURRENT (IMP) 12.93A

SERIES FUSE RATING 30A

PM PRODUCTION METERING EQUIPMENT

INVERTER ELECTRICAL SPECIFICATIONS

INVERTER TYPE ENPHASE IQ8M-72-2-US
[240V]

MAX INPUT DC VOLTAGE 60V

MAX DC SHORT CIRCUIT CURRENT 15A

MAXIMUM OUTPUT POWER 325W

MAXIMUM CONT. OUTPUT CURRENT 1.35A

CEC EFFICIENCY 97.6%

MAX UNITS PER 20A CIRCUIT 11

M

AC

C
PM

1

2

3

3'
3'

3'
3'

4' 3'

3'

3'3'

11/26/2024
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139 N HUNTERS GROVE LN, LEHI, UT, 84043

3X
2

2X
2

36

2X
25

JOB #: 7996
DATE: 11/8/2024
DRAWN BY: JN

MOUNTING DETAILS

MOUNTING LEGEND

MOUNT DETAILS
SCALE: NOT TO SCALE

S-1

STRUCTURAL STAMP

LICENSE # MO - 2024017475

CUSTOMER NAME: DAVIS, ANDREW
UTILITY BILL NAME: DAVIS, ANDREW

1821 SW MERRYMAN DR
LEE'S SUMMIT, MO 64082

11/26/2024
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139 N HUNTERS GROVE LN, LEHI, UT, 84043

EE-1

CIRCUIT 1: 10 MODULES - LONGI
LR5-54HABB-400M

= = =

9

2P - 20A

2P - 20A

ENVOY-IQ
MONITOR

CIRCUIT 2: 10 MODULES - LONGI
LR5-54HABB-400M

= = =

9

THE ENPHASE IQ8M-72-2-USMICRO-INVERTERS
HAVE INTEGRATED GROUND AND DOUBLE

INSULATION, SO NO GEC OR EGC IS REQUIRED. THE
DC CIRCUIT IS ISOLATED AND INSULATED FROM

GROUND AND MEETS THE REQUIREMENTS OF NEC
690.35

ENPHASE IQ8M-72-2-US
MICRO-INVERTER

2P - 15A/20A

(N) 240V/60A PV ENPHASE
PV LOAD CENTER, AC

COMBINER WITH
INTEGRATED MONITORING.

WIRE SIZED AT #14(NM)
NEMA 3R RATED

[1] WIRES IN FREE AIR
(4) #10 AWG PV WIRE
(1) #6 BARE COPPER EGC

[3] (MIN) 3/4" EMT
(4) #10 AWG THWN-2 WIRE
(1) #8 AWG THWN-2 EGC

[2] ROMEX (NM-B) FREE AIR
(4) #10 AWG WIRE - L1, L2
(1) #10 AWG GROUND

NEMA3R RATED JUNCTION
BOX ROOFTOP MOUNTED:

SHALL COMPLY W/ NEC
110.3 & 314.6

NEMA3R RATED JUNCTION
BOX EAVE MOUNTED:

SHALL COMPLY W/ NEC
110.3 & 314.6

(N) PV OCPD
2P - 40A

(E) LOADS

(EXISTING)200A
MAIN

DISCONNECT

(EXISTING)200A
RATED

MAIN SERVICE
PANEL

L1

G N-G

UNDERGROUND
FEED

[COPPER #2]
METER #: 23777350
UTILITY SERVICE

120/240V
SINGLE PHASE

FACILITY GROUND
RODS SEPARATED BY A
MINIMUM OF 6'.
GROUNDING WIRE WILL
BE MINIMUM #4 AWG
(E) GROUND ROD +
(E) WATER PIPE BOND
CONNECTION TO THE
INTERIOR METAL
WATER PIPING SHALL
BE MADE WITHIN 5'
FROM THE POINT OF
ENTERANCE

     |  6.500kW AC
PV SYSTEM SIZE:
NEW 8.000kW DC

MODULE TYPE & AMOUNT - (20)
LONGI LR5-54HABB-400M
INVERTER - (20) ENPHASE IQ8M-72-2-US 

LICENSE # MO - 2024017475

JOB #: 7996
DATE: 11/8/2024
DRAWN BY: JN

ELECTRICAL DIAGRAM

ELECTRICAL STAMP

ELECTRICAL DIAGRAM NOTES

NOTE: VISIBLE, LOCKABLE, LABELED AC DISCONNECT
LOCATED WITHIN 10' OF UTILITY METER.

NOTES:
1. MODULES ARE BONDED TO RAIL USING UL 2703 RATED BONDING SYSTEM -

INTEGRATED BONDING MID-CLAMPS + DIRECT-BURIAL LAY-IN-LUGS; SEE
ATTACHED FOR SPECIFICATIONS IF APPLICABLE

2. PV DC SYSTEM IS UNGROUNDED
3. PV ARRAY WILL HAVE A GROUNDING ELECTRODE SYSTEM IN COMPLIANCE

WITH NEC 250.58 AND 690.47(A)
4. PV SOURCE, OUTPUT, AND INVERTER INPUT CIRCUIT WIRING METHODS

SHALL COMPLY WITH NEC 690.1(G)
5. BACKFED PV BREAKER WILL BE INSTALLED AT OPPOSITE END OF THE BUS

BAR FROM THE MAIN BREAKER. A PERMANENT WARNING LABEL TO BE
INSTALLED PER SYSTEM SIGNAGE, PAGE

6. BARE COPPER IS TRANSITIONED TO THWN-2 VIA IRREVERSIBLE CRIMP;
WHEN PRESENT, THE GEC TO BE CONTINUOUS

7. INVERTER(S) TO BE COMPLIANT WITH UL 1741 SUPPLEMENT A
8. CONDUIT AND CONDUCTOR SPECIFICATIONS ARE BASED ON MINIMUM

CODE REQUIREMENTS AND ARE NOT MEANT TO LIMIT UP-SIZING AS
REQUIRED BY FIELD CONDITIONS

9. CONDUIT AND CONDUCTOR SPECIFICATIONS ARE BASED ON MINIMUM
CODE REQUIREMENTS AND ARE NOT MEANT TO LIMIT UPSIZING AS
REQUIRED BY FIELD CONDITIONS.

INVERTER ELECTRICAL SPECIFICATIONS

INVERTER TYPE ENPHASE IQ8M-72-2-US
[240V]

MAX INPUT DC VOLTAGE 60V

MAX DC SHORT CIRCUIT CURRENT 15A

MAXIMUM OUTPUT POWER 325W

MAXIMUM CONT. OUTPUT CURRENT 1.35A

CEC EFFICIENCY 97.6%

MAX UNITS PER 20A CIRCUIT 11

SYSTEM OVER-CURRENT PROTECTION DEVICE (OCPD)
CALCULATIONS

INVERTER TYPE ENPHASE
IQ8M-72-2-US [240V]

# OF INVERTERS 20

MAX CONTINUOUS OUTPUT CURRENT 1.35

(# OF INVERTERS) X (MAX CONT. OUTPUT CURRENT) X 125% <=
OCPD RATING

(20 x 1.35A x 1.25)= 33.75A <= 40A, OK

BUSBAR CALCULATIONS - PV BREAKER - 120% RULE

MAIN BUS RATING 200

MAIN DISCONNECT RATING 200

PV BREAKER RATING 40

(MAIN BUS RATING x 1.2) - MAIN DISCONNECT RATING >= OCPD RATING

(200A x 1.2) - 200A >= 40A, OK

CUSTOMER NAME: DAVIS, ANDREW
UTILITY BILL NAME: DAVIS, ANDREW

1821 SW MERRYMAN DR
LEE'S SUMMIT, MO 64082

PV MODULE ELECTRICAL SPECIFICATIONS

MODULE TYPE LONGI LR5-54HABB-400M

POWER MAX (PMAX) 400W

OPEN CIRCUIT VOLTAGE (VOC) 37.05V

SHORT CIRCUIT CURRENT (ISC) 13.72A

MAX POWER-POINT VOLTAGE (VMP) 30.94V

MAX POWER-POINT CURRENT (IMP) 12.93A

SERIES FUSE RATING 30A

CONDUCTOR AND CONDUIT SCHEDULE

TAG WIRE TYPE WIRE SIZE # OF CONDUCTORS CONDUIT TYPE MIN. CONDUIT SIZE

1 Q-CABLE #10 2 - L1 L2 FREE AIR N/A

1 BARE COPPER #6 1 - BARE FREE AIR N/A

2

THWN-2 #10 2 - L1 L2 PVC 3/4"

THWN-2 EGC #8 1 - GND 3/4"

3

3

4 THWN-2 #8 3 - L1 L2 N 3/4"

4 THWN-2 EGC #8 1 - GND 3/4"

ROMEX (NM-B) #10/2 2 - L1 L2 GND N/AROMEX FREE AIR (IN ATTIC)

PVC

PVC

PVC

(N) AC DISCONNECT
240V/60A NEMA 3R

NON-FUSIBLE,
VISIBLE-LOCKABLE

LABELED

60A

PRODUCTION METER

LINE

LOAD

11/26/2024
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139 N HUNTERS GROVE LN, LEHI, UT, 84043

LICENSE # MO - 2024017475

JOB #: 7996
DATE: 11/8/2024
DRAWN BY: JN

ELECTRICAL CALCULATION

ELECTRICAL STAMP

ELECTRICAL CALCULATIONS

NOTE: VISIBLE, LOCKABLE, LABELED AC DISCONNECT
LOCATED WITHIN 10' OF UTILITY METER.

EE-2

16.88
16.88

11.36

33.75

35.75

NUMBER OF CURRENT
CARRYING CONDUCTORS IN

EMT
4-6
7-9

10-20

PERCENT OF
VALUES

.80

.70

.50

AMBIENT TEMPERATURE SPECS

AMBIENT TEMP (HIGH TEMP 2%)
RECORD LOW TEMP -10°

40°

CONDUIT HEIGHT 0.5"

ROOF TOP TEMP 56°

CONDUCTOR TEMPERATURE RATE 90°

MODULE TEMPERATURE COEFFICIENT OF Voc -0.26%/°C

ELECTRICAL NOTES:
1.) ALL EQUIPMENT TO BE LISTED BY UL OR ANOTHER NRTL, AND
LABELED FOR ITS APPLICATION.
2.) ALL CONDUCTORS SHALL BE COPPER, RATED FOR 600V AND 90
DEGREE C WET ENVIRONMENT
3.) WIRING, CONDUIT, AND RACEWAYS MOUNTED ON ROOFTOPS SHALL
BE ROUTED DIRECTLY TO, AND LOCATED AS CLOSE AS POSSIBLE
TO THE NEAREST RIDGE, HIP, OR VALLEY.
4.) WORKING CLEARANCES AROUND ALL NEW AND EXISTING
ELECTRICAL EQUIPMENT SHALL COMPLY WITH NEC 110.26.
5.) DRAWING INDICATE THE GENERAL ARRANGEMENT OF SYSTEMS.
CONTRACTOR SHALL FURNISH ALL NECESSARY OUTLETS,
SUPPORTS, FITTINGS AND ACCESSORIES TO FULFILL APPLICABLE
CODES AND STANDARDS.
6.) WHERE SIZES OF JUNCTION BOXES, RACEWAYS, AND CONDUITS
ARE NOT SPECIFIED, THE CONTRACTOR SHALL SIZE THEM ACCORDINGLY.
7.) ALL WIRE TERMINATIONS SHALL BE APPROPRIATELY LABELED AND
READILY VISIBLE.
8.) MODULE GROUNDING CLIPS TO BE INSTALLED BETWEEN
MODULE FRAME AND MODULE SUPPORT RAIL, PER THE GROUNDING CLIP
MANUFACTURER'S INSTRUCTION.
9.) MODULE SUPPORT RAIL TO BE BONDED TO CONTINUOUS COPPER
G.E.C. VIA WEEB LUG OR ILSCO GBL-4DBT LAY-IN LUG.
10.) THE POLARITY OF THE GROUNDED CONDUCTORS IS NEGATIVE.

AC CONDUCTOR AMPACITY CALCULATIONS:
FROM ROOF TOP JUNCTION BOX TO COMBINER BOX
AMBIENT TEMPERATURE ADJUSTMENT FOR EXPOSED CONDUIT
PER NEC 310.15(b)(2)(C): + 22°
EXPECTED WIRE TEMP (°C): 37° + 22° = 59°
TEMP CORRECTION PER TABLE 310.16: 0.71
 # OF CURRENT CARRYING CONDUCTORS: 4
CONDUIT FILL CORRECTION PER NEC 310.15(B)(2)(a): 0.80
CIRCUIT CONDUCTOR SIZE: 10 AWG
CIRCUIT CONDUCTOR AMPACITY: 40 A

REQUIRED CIRCUIT CONDUCTOR AMPACITY PER NEC 690.8(A&B):
1.25 X MAX AC OUTPUT CURRENT X #OF INVERTERS PER STRING
CIRCUIT 1 = 10 X 1.35 X 1.25 =          A
CIRCUIT 2 = 10 X 1.35 X 1.25 =          A

DERATED AMPACITY OF CIRCUIT CONDUCTOR PER NEC TABLE 310.16
TEMP CORR. PER NEC TABLE 310.16 X CONDUIT FILL CORR. PER NEC 310.15(B)(2)(a) X
CIRCUIT CONDUCTOR AMPACITY = 0.71 X 0.8 X 20 =            A

AC CONDUCTOR AMPACITY CALCULATIONS:
FROM COMBINER BOX TO POI
EXPECTED WIRE TEMP (°C): 37°
TEMP CORRECTION PER NEC TABLE 31.16: 0.91
CIRCUIT CONDUCTOR SIZE: 8 AWG
CIRCUIT CONDUCTOR AMPACITY: 55A
# OF CURRENT CARRYING CONDUCTORS: 3
CONDUIT FILL PER NEC 310.15(b)(2)(a): 1
REQUIRED CIRCUIT CONDUCTOR AMPACITY PER NEC 690.8(B):
1.35 X MAX AC OUTPUT CURRENT X # OF INVERTERS
1.25 X 1.35 X 20 =           A

DERATED AMPACITY OF CIRCUIT CONDUCTORS PER NEC TABLE 310.16:
TEMP CORR. PER NEC 310.16 X CONDUIT FILL CORR. PER NEC 310.15(B)(2)(a) X
CIRCUIT CONDUCTOR AMPACITY: = .65 X 1 X 55 =          A

MICRO-INVERTER SPECIFICATIONS

   MANUFACTURER / MODEL #

AC MAX CONTINUOUS OUTPUT 1.35A
AC MAX. CONT. OUTPUT POWER 325W
CEC WEIGHTED EFFICIENCY 97.6%

ENPHASE IQ8M-72-2-US

CUSTOMER NAME: DAVIS, ANDREW
UTILITY BILL NAME: DAVIS, ANDREW

1821 SW MERRYMAN DR
LEE'S SUMMIT, MO 64082
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N

EE-3

LABELS ARE NOT DRAWN TO SCALE

LABELING NOTES
1.1 LABELING REQUIREMENTS BASED ON THE 2017
NATIONAL ELECTRICAL CODE, INTERNATIONAL FIRE
CODE 605.11, OSHA STANDARD 1910.145, ANSI Z535
1.2 MATERIAL BASED ON THE REQUIREMENTS OF THE
AUTHORITY HAVING JURISDICTION.
1.3 LABELS TO BE OF SUFFICIENT DURABILITY TO
WITHSTAND THE ENVIRONMENT INVOLVED.
1.4 LABELS TO BE A MINIMUM LETTER HEIGHT OF 3/8”
AND PERMANENTLY AFFIXED.
1.5 ALERTING WORDS TO BE COLOR CODED.  “DANGER”
WILL HAVE RED BACKGROUND; “WARNING” WILL HAVE
ORANGE BACKGROUND; “CAUTION” WILL HAVE YELLOW
BACKGROUND. [ANSI Z535]

PERMANENT PLAQUE OR DIRECTORY PROVIDING THE
LOCATION  OF THE SERVICE DISCONNECTING MEANS AND
THE PHOTOVOLTAIC SYSTEM DISCONNECTING MEANS IF
NOT IN THE SAME LOCATION
[NEC 690.56(B)]

WHERE THE PV SYSTEMS ARE REMOTELY LOCATED
FROM EACH OTHER, A DIRECTORY IN ACCORDANCE
WITH 705.10 SHALL BE PROVIDED AT EACH PV SYSTEM
DISCONNECTING MEANS.
PV SYSTEM EQUIPMENT AND DISCONNECTING MEANS
SHALL NOT BE INSTALLED IN BATHROOMS
[NEC 690.4(D),(E)]

ALL SIGNAGE MUST BE PERMANENTLY ATTACHED AND BE
WEATHER RESISTANT/SUNLIGHT RESISTANT AND CANNOT
BE HAND-WRITTEN PER NEC 110.21(B)

NOMINAL OPERATING AC VOLTAGE:

CAUTION
PHOTOVOLTAIC SYSTEM CIRCUIT IS BACKFED

!
LOCATION:
BACKFED BREAKER
CODE REF:
2020 NEC 705.12(D) & NEC 690.59
BLACK TEXT, YELLOW BACKGROUND

PHOTOVOLTAIC AC DISCONNECT
RATED AC OUTPUT CURRENT: 33.75AAC

240VAC

DC DISCONNECT

PHOTOVOLTAIC

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 ARRAY.

SOLAR ELECTRIC
PV PANELS

AC LABELS

DC VOLTAGE IS ALWAYS PRESENT
WHEN SOLAR MODULES ARE

EXPOSED TO SUNLIGHT

MAXIMUM DC VOLTAGE
OF THE PV SYSTEM:

480VDC

! WARNING
TURN OFF PHOTOVOLTAIC AC

DISCONNECT PRIOR TO WORKING
INSIDE PANEL

AC DISCONNECT

PHOTOVOLTAIC

ELECTRICAL SHOCK HAZARD
TERMINALS ON BOTH LINE AND

LOAD SIDES MAY BE ENERGIZED
IN THE OPEN POSITION

MAIN PHOTOVOLTAIC
SYSTEM DISCONNECT

ELECTRICAL SHOCK HAZARD
TERMINALS ON BOTH LINE AND

LOAD SIDES MAY BE ENERGIZED
IN THE OPEN POSITION

THIS EQUIPMENT FED BY
MULTIPLE SOURCES:

TOTAL RATING OF ALL OVERCURRENT
DEVICES EXCLUDING MAIN POWER

SUPPLY SHALL NOT EXCEED
AMPACITY OF BUSBAR

WARNING: PHOTOVOLTAIC POWER SOURCE

RAPID SHUTDOWN

POWER SOURCE OUTPUT
CONNECTION. DO NOT

RELOCATE THIS
OVERCURRENT DEVICE

! WARNING

DUAL POWER SOURCE

SECOND SOURCE IS PHOTOVOLTAIC SYSTEM
! WARNING

RAPID SHUTDOWN FOR
SOLAR PV SYSTEM

PV METER (IF APPLICABLE)

LOCATION:
· AC DISCONNECT(S)
· PV INTERCONNECTION BREAKER
· POINT OF INTERCONNECTION

CODE REF:
2020 NEC 690.54
WHITE TEXT, RED BACKGROUND

DC LABELS

LOCATION:
· DC DISCONNECT
· COMBINER BOX
· DC ENCLOSURES

CODE REF:
2020 NEC 690.13(B)

LOCATION:
· DC DISCONNECT OR POWER

CONVERSION UNIT OR PV
DISTRIBUTION EQUIPMENT

CODE REF:
2020 NEC 690.53
WHITE TEXT, RED BACKGROUND

LOCATION:
· DC DISCONNECT
CODE REF:
2020 NEC 690.13(B)
WHITE TEXT, RED BACKGROUND

LOCATION:
· COMBINER / JUNCTION BOX

CODE REF:
2020 NEC 690.13(B), 706.15(C)(4),
110.27(C)
OSHA 1910.145(F)(7)

LOCATION:
· PV AC DISCONNECT(S)
· PV INTERCONNECTION BREAKER
CODE REF:
2020 NEC 690.13(B)
WHITE TEXT, RED BACKGROUND

LOCATION:
· AC DISCONNECT(S)
· BREAKER PANEL (EXTERIOR)

CODE REF:
2020 NEC 690.13(B)
2020 NEC 706.15(C)(4)

LOCATION:
· MAIN SERVICE DISCONNECT

CODE REF:
2020 NEC 690.13(B)
WHITE TEXT, RED BACKGROUND

CODE REF:
2020 NEC 705.12(B)(3)(3)

LOCATION:
· AC DISCONNECT(S)

LOCATION, AT 10' SPACING:
· DC CONDUIT
· JUNCTION BOX

CODE REF:
2020 NEC 690.31(G)(3)(4)

EMT CONDUIT/RACEWAYS/PULL BOXES

LOCATION:
· BREAKER PANEL (INTERIOR), NEXT TO PV

BREAKER

CODE REF:
2020 NEC 705.12(B)(3)(2)
BLACK TEXT, ORANGE BACKGROUND

LOCATION:
· BREAKER PANEL (EXTERIOR)

CODE REF:
2020 NEC 705.12(C) & NEC 690.59
BLACK TEXT, ORANGE BACKGROUND

LOCATION:
· MAIN SERVICE DISCONNECT

CODE REF:
2020 NEC 690.56(C)(2)
WHITE TEXT, RED BACKGROUND

PHOTOVOLTAIC SYSTEM
KWh METER

GENERAL LABEL COLORING NOTES:
ALL LABELS MARKED 'WARNING' TO HAVE ORANGE TITLE BACKGROUND,
WHITE TEXT BACKGROUND, BLACK TEXT, REFLECTIVE MATERIAL
ALL OTHER LABELS COLORED AS INDICATED

LOCATION:
· PV METER (WHERE APPLICABLE)
WHITE TEXT, RED BACKGROUND

NOTES REGARDING RAPID
SHUTDOWN LABELS:
· TITLE TEXT MUST BE

3/8" HEIGHT MINIMUM
· BODY TEXT MUST BE

HEIGHT MINIMUM
· COLORATION: TITLE

TEXT AND 'SOLAR
ELECTRIC PV PANELS'
TO HAVE YELLOW
BACKGROUND

CODE REF:
2020 NEC 690.56(C)

TURN OFF PHOTOVOLTAIC AC
DISCONNECT PRIOR TO WORKING

INSIDE PANEL

LOCATION:
· MAIN SERVICE DISCONNECT

CODE REF:
2020 NEC 690.13(B), 706.15(C)(4),
110.27(C)
OSHA 1910.145(F)(7)

ENERGY STORAGE SYSTEMS (IF APPLICABLE)

NOMINAL ESS AC VOLTAGE:

MAXIMUM ESS DC VOLTAGE:

LOCATION:
· BATTERY UNIT(S)

CODE REF:
2020 NEC 706.15(C)

AVAILABLE FAULT CURRENCT WHITE TEXT, RED BACKGROUND

DERIVED FROM THE ESS:
DATE CALCULATION PERFORMED:

ENERGY
STORAGE
SYSTEM

DISCONNECT

LOCATION:
· BATTERY SYSTEM DISCONNECT

CODE REF:
2020 NEC 706.15(C)
WHITE TEXT, RED BACKGROUND

AC LABELS (CONT.)

000VDC

CAUTION
POWER TO THIS BUILDING IS SUPPLIED FROM THE FOLLOWING SOURCES WITH

DISCONNECTS LOCATED AS SHOWN
COMPANY NAME: KINHOME

COMPANY PHONE NUMBER: (855)264-0363

ROOFTOP MOUNTED PV ARRAY

COMBINER PANEL
AC DISCONNECT

PRODUCTION METER

PV SOLAR SYSTEM(S) ARE EQUIPPED
WITH RAPID SHUTDOWN DEVICE(S)

1821 SW
 MERRYMAN DR LEE'S

SUMMIT, MO 64082

LICENSE # MO - 2024017475

JOB #: 7996
DATE: 11/8/2024
DRAWN BY: JN

WARNING LABELS

ELECTRICAL STAMP

ELECTRICAL DIAGRAM NOTES

! WARNING

! WARNING

! WARNING

! WARNING

CUSTOMER NAME: DAVIS, ANDREW
UTILITY BILL NAME: DAVIS, ANDREW

1821 SW MERRYMAN DR
LEE'S SUMMIT, MO 64082

SERVICE POINT
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LICENSE # MO - 2024017475

JOB #: 7996
DATE: 11/8/2024
DRAWN BY: JN

ELECTRICAL PHOTOS

STRUCTURAL STAMP

ELECTRICAL PHOTOS

CUSTOMER NAME: DAVIS, ANDREW
UTILITY BILL NAME: DAVIS, ANDREW

1821 SW MERRYMAN DR
LEE'S SUMMIT, MO 64082
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______________________________________________________________________

© 2009 SQUARE D. All rights reserved.

Product Data Sheet DU222RB
Safety Switch , 60A, 240VAC, Non-Fusible,
General Duty, 2-Pole

List Price $353.00 USD

Availability Stock Item: This item is normally stocked in our distribution facility.

Technical Characteristics
Wire Size

Action

#10 to #2 AWG(Al) - #14 to #2 AWG(Cu)

Single Throw

Ampere Rating

Approvals

Enclosure Type

Enclosure Rating

Factory Installed Neutral

Maximum Voltage Rating

Disconnect Type

Terminal Type

Mounting Type

Type of Duty

Number of Poles

Shipping and Ordering
Category

Discount Schedule

GTIN

Package Quantity

Weight

Availability Code

Returnability

Country of Origin

60A

UL Listed File Number E2875

Rainproof and Sleet/Ice proof (Indoor/Outdoor)

NEMA 3R

No

240VAC

Non-Fusible

Lugs

Surface

General Duty

2-Pole

00106 - Safety Switch, General Duty, 30 - 200 Amp, NEMA3R

DE1A

00785901491491

1

4.7 lbs.

Stock Item: This item is normally stocked in our distribution facility.

Y

MX

As standards, specifications, and designs change from time to time, please ask for confirmation of the information given in this document.

Generated: 09/24/2009 00:53:07

© 2009 Schneider Electric. All rights reserved. 1
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