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BYLD Better 
1213 W Moorehead Street Suite 500 
Charlotte, NC 28208 

 
Re: Engineering Services 

Daley Residence 
40 Adrian Street, Holly Springs, NC 
16.400 kW System 

 
 
To Whom It May Concern: 

 
 

We have received information regarding solar panel installation on the roof of the above referenced 
structure. Our evaluation of the structure is to verify the existing capacity of the roof system and its ability 
to support the additional loads imposed by the proposed solar system. 
 
A. Site Assessment Information 
 

1. Site visit documentation identifying attic information including size and spacing of framing 
for the existing roof structure. 

2. Design drawings of the proposed system including a site plan, roof plan and connection 
details for the solar panels.  This information will be utilized for approval and construction 
of the proposed system. 

 
B. Description of Structure: 

 
Roof Framing: 2x8 dimensional lumber at 24” on center with a knee wall support. 
Roof Material: Composite Asphalt Shingles 
Roof Slope:  35 degrees 
Attic Access: Accessible 
Foundation:  Permanent 

 
C. Loading Criteria Used 
 

• Dead Load 
o Existing Roofing and framing = 7 psf 
o New Solar Panels and Racking = 3 psf 
o TOTAL = 10 PSF 

• Dead Load 
o Existing Roofing and framing = 7 psf 
o New Solar Panels and Racking = 3 psf 
o TOTAL = 10 psf

• Live Load = 20 psf (reducible) – 0 psf at locations of solar panels 

• Ground Snow Load = 15 psf 

• Wind Load based on ASCE 7-10 
o Ultimate Wind Speed = 120 mph (based on Risk Category II) 
o Exposure Category C 

 
Analysis performed of the existing roof structure utilizing the above loading criteria is in accordance 
with the 2018 North Carolina Residential Code, including provisions allowing existing structures to 
not require strengthening if the new loads do not exceed existing design loads by 105% for gravity 
elements and 110% for seismic elements. This analysis indicates that the existing framing will 
support the additional panel loading without damage, if installed correctly. 
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D. Solar Panel Anchorage 

 
1. The solar panels shall be mounted in accordance with the most recent Pegasus installation manual.  

If during solar panel installation, the roof framing members appear unstable or deflect non-
uniformly, our office should be notified before proceeding with the installation. 

2. The system utilizes the Pegasus SkipRail racking system. Please reference the stamped plan set 
for rail and mounting locations. 

3. The maximum allowable withdrawal force for a 5/16” lag screw is 229 lbs per inch of penetration 
as identified in the National Design Standards (NDS) of timber construction specifications. Based 
on a minimum penetration depth of 2½”, the allowable capacity per connection is greater than the 
design withdrawal force (demand). Considering the variable factors for the existing roof framing 
and installation tolerances, the connection using one 5/16” diameter lag screws with a minimum 
of 2½” embedment will be adequate and will include a sufficient factor of safety. 

4. Considering the wind speed, roof slopes, size and spacing of framing members, and condition of 
the roof, the panel supports shall be placed no greater than 48” on center. 

 
Based on the above evaluation, this office certifies that with the racking and mounting specified, the existing 
roof system will adequately support the additional loading imposed by the solar system.  This evaluation is in 
conformance with the 2018 North Carolina Residential Code, current industry standards, and is based on 
information supplied to us at the time of this report. 
 
Should you have any questions regarding the above or if you require further information do not hesitate to 
contact me. 
 
 
Very truly yours,  
        
 
        
Scott E. Wyssling, PE 
North Carolina License No. 46546  
North Carolina COA P-2308 
 
 
 
 
 
 
 
 
 
                             
 
 
 
 
 
        
 
 
 
 
  
 
 
 
 
          

Signed 8/05/2024



Project information

Installer -
Project Name Timothy Daley

Project Number -

Project Address 40 Adrian Street, 
Holly Springs, NC 27540 USA

AHJ/ASCE Harnett County / 7-1

Wind / Exp. Cat. / Snow 120.0mph / C / 15 psf

Equipment Type Summary

Module URE Co. FBM400MFG-BB Total modules 41

Inverter - Total watts 16400 W

Battery -- Total Attachments 62

Location preview

Arrays

Array 1
Roof Type: Gable

Roof Material: Comp

SkipRail: Yes

Roof Slope: 35°
Array 2

Roof Type: Gable

Roof Material: Comp

SkipRail: Yes

Roof Slope: 35°

Timothy Daley

Produced by Chris Bagley on 08/05/24
https://pegasussolar.com | sales@pegasussolar.com © 2024 Pegasus Solar Inc. All Rights Reserved
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Zones:

1
2
3

Legend

Rail Splice Module with Rails
Roof Attachment SkipRail Clamp
Thermal Break SkipRail Clamp with Kickstand

Roof Type: 35° Comp Gable
Rafter Spacing: 24.0"
SkipRail: Yes
Use Scrap Rail: Yes

Hidden End Clamp: Yes
Attachment Type: Instaflash
Rail: 8 x 7ft

Panels: 8 Panel Size: 67.83″ x 44.61″ x 35mm

System Weight: 430.7 lbs
Attachments: 16

System Weight/Attachment: 26.9 lbs
Total Area: 862 sqft

Details

Layout

Design Notes

Engineering
Max span values for SkipRail system are displayed on the diagram

Maximum Rail Cantilever
Attachment Span Max Rail Cantilever

72" 28"
64" 25"
48" 19"
32" 12"
24" 9"

Other 40% of attachment span

Array 1 SkipRail

11′4″

22′5″

48″

48″

48″

48″

Timothy Daley

Produced by Chris Bagley on 08/05/24
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Zones:

1
2
3

Roof Type: 35° Comp Gable
Rafter Spacing: 24.0"
SkipRail: Yes
Use Scrap Rail: Yes

Hidden End Clamp: Yes
Attachment Type: Instaflash
Rail: 23 x 7ft

Panels: 33 Panel Size: 67.83″ x 44.61″ x 35mm

System Weight: 1730.5 lbs
Attachments: 46

System Weight/Attachment: 37.6 lbs
Total Area: 862 sqft

Leave a 1" thermal break every 36ft of
continuous Rails sections (marked as  on the
array miniature). Thermal break must be offset
1" or more from attachment.

Details

Layout

Design Notes

Engineering
Max span values for SkipRail system are displayed on the diagram

Maximum Rail Cantilever
Attachment Span Max Rail Cantilever

72" 28"
64" 25"
48" 19"
32" 12"
24" 9"

Other 40% of attachment span

Array 2 SkipRail

22′9″

37′5″

48″

48″

48″

48″
48″

Timothy Daley
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Bill of Materials

Part Info Array 1 Array 2 Spares Total QTY

PSR-B84 | Pegasus Rail - Black 84" 8 23 - 31

PSR-SPLS | Pegasus - Bonded Structural Splice 7 21 - 28

PSR-MCB | Pegasus - Multi-Clamp - Mid/End 30-40mm - Full Black 11 38 - 49

PSR-HEC | Pegasus - Hidden End Clamp 7 10 - 17

PSR-SRC | Pegasus - SkipRail Clamp 2 26 - 28

PSR-MLP | Pegasus - MLPE Mount 8 33 - 41

PSR-LUG | Pegasus - Ground Lug 1 1 - 2

PSR-WMC | Pegasus - Wire Management Clip 12 50 - 62

PSR-CBG | Pegasus - Cable Grip 2 6 - 8

PSR-CAP | Pegasus - End Cap 7 10 - 17

PIF-RBDT | Pegasus InstaFlash - Black - Dovetail T-bolt 16 46 - 62

Timothy Daley

Produced by Chris Bagley on 08/05/24
https://pegasussolar.com | sales@pegasussolar.com © 2024 Pegasus Solar Inc. All Rights Reserved



PV-1
PV-2
PV-3
PV-4
PV-5
PV-6
PV-6.1
PV-7
SPEC

COVER PAGE
SITE PLAN
MOUNTING DETAILS
THREE LINE DIAGRAM
ELECTRICAL NOTES
LABELS
PLACARD
SITE PHOTOS
MANUFACTURER
SPECIFICATION SHEETS

SHEET INDEX

SYSTEM SIZE: 16.400kW DC / 12.180kW AC SYSTEM SIZE
PV MODULE:  (41) URECO FBM400MFG-BB
INVERTER: (21) NEP BDM-600X [240V]
COMBINER: (1) 125A LOAD CENTER

ROOF STORIES: 1
ROOF TYPE(S): COMP SHINGLE
MOUNTING(S) & RACKING(S): PEGASUS INSTAFLASH WITH SKIPRAIL WITH
PEGASUS RAIL

INTERCONNECTION: LOAD BREAKER
MAIN SERVICE PANEL RATING: (E) 200A
MAIN BREAKER RATING: (D) 175A

SCOPE OF WORK

NEW PV SYSTEM DESIGN
41 MODULES - 16.400 kW DC, 12.180 kW AC SYSTEM SIZE

DALEY RESIDENCE - 40 ADRIAN STREET, HOLLY SPRINGS, NC 27540

GENERAL NOTES
1. CONTRACTOR SHALL FIELD VERIFY ALL DIMENSIONS AND REVIEW ALL MANUFACTURER INSTALLATION DOCUMENTS

PRIOR TO INITIATING CONSTRUCTION.
2. ALL COMPONENTS SHALL BE NEW AND LISTED BY A RECOGNIZED ELECTRICAL TESTING LABORATORY AND LISTED FOR

THEIR SPECIFIC APPLICATION.
3. OUTDOOR EQUIPMENT SHALL BE NEMA 3R RATED OR BETTER.
4. ACCESS TO ELECTRICAL COMPONENTS OVER 150 VOLTS TO GROUND SHALL BE RESTRICTED TO QUALIFIED

PERSONNEL.
5. CONTRACTOR SHALL OBTAIN ELECTRICAL PERMITS PRIOR TO INSTALLATION AND SHALL COORDINATE ALL

INSPECTIONS, TESTING COMMISSIONING, AND ACCEPTANCE WITH THE HOMEOWNER, UTILITY CO. AND CITY
INSPECTORS AS NEEDED.

6. EACH MODULE TO BE GROUNDED USING THE SUPPLIED CONNECTION POINT PER THE MANUFACTURER'S
REQUIREMENTS. ALL PV MODULES, EQUIPMENT, AND METALLIC COMPONENTS ARE TO BE BONDED. IF THE EXISTING
GROUNDING ELECTRODE SYSTEM CANNOT BE VERIFIED OR IS ONLY METALLIC WATER PIPING, IT IS THE CONTRACTOR'S
RESPONSIBILITY TO INSTALL A SUPPLEMENTAL GROUNDING ELECTRODE.

7. DC CONDUCTORS SHALL BE RUN IN EMT AND/OR MC (METAL CLAD CABLE) AND SHALL BE LABELED. ALL DC
CONDUCTORS RUN INSIDE OF THE STRUCTURE SHALL BE INSTALLED A MINIMUM OF 18" BELOW THE ROOF DECK.

8. EXPOSED NON-CURRENT CARRYING METAL PARTS OF ELECTRICAL EQUIPMENT SHALL BE GROUNDED IN ACCORDANCE
WITH APPLICABLE NEC.

9. CONFIRM LINE SIDE VOLTAGE AT THE ELECTRIC UTILITY SERVICE PRIOR TO CONNECTING INVERTER. VERIFY SERVICE
VOLTAGE IS WITHIN INVERTER VOLTAGE OPERATIONAL RANGE.

10. ELECTRICAL CONTRACTOR TO PROVIDE CONDUIT EXPANSION JOINTS AND ANCHOR CONDUIT RUNS AS REQUIRED PER
CODE.

11. ALL WIRING MUST BE PROPERLY SUPPORTED BY DEVICES OR MECHANICAL MEANS DESIGNED AND LISTED FOR SUCH
USE, AND FOR ROOF-MOUNTED SYSTEMS, WIRING MUST BE PERMANENTLY AND COMPLETELY HELD OFF OF THE ROOF
SURFACE.

12. ALL ROOF PENETRATIONS MUST BE SEALED OR FLASHED.
13. EQUIPMENT MAY BE SUBSTITUTED FOR SIMILAR EQUIPMENT BASED ON AVAILABILITY, SUBSTITUTED EQUIPMENT SHALL

COMPLY WITH DESIGN CRITERIA.
14. 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.

15. WHENEVER A DISCREPANCY IN THE QUALITY OF EQUIPMENT ARISES ON THE DRAWING OR SPECIFICATIONS, THE
CONTRACTOR SHALL BE RESPONSIBLE FOR PROVIDING AND INSTALLING ALL MATERIAL 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 ENGINEERS.

DATE REVISION

8/5/2024 AS-BUILT

GOVERNING CODES
2017 NATIONAL ELECTRIC CODE
2018 NORTH CAROLINA BUILDING CODE
2018 NORTH CAROLINA RESIDENTIAL CODE
2018 NORTH CAROLINA FIRE PREVENTION CODE
2018 NORTH CAROLINA FUEL GAS CODE
2018 NORTH CAROLINA EXISTING BUILDING CODE
2018 NORTH CAROLINA ENERGY CONSERVATION CODE
2018 NORTH CAROLINA MECHANICAL CODE
2018 NORTH CAROLINA PLUMBING CODE

AS ADOPTED BY HARNETT COUNTY INCLUDING ANY AMENDMENTS OR
ADDITIONAL LISTED REQUIREMENTS. DESIGNED IN ACCORDANCE WITH THE
REQUIREMENTS OF DUKE ENERGY PROGRESS UTILITY.

DESIGN CRITERIA
WIND SPEED: 120 MPH
GROUND SNOW LOAD: 15 PSF
ASCE: 7-10
EXPOSURE CATEGORY: C
BUILDING OCCUPANCY: R-2
CONSTRUCTION TYPE: TYPE I-B
SPRINKLERS: NO

AERIAL MAP
NTS

VICINITY MAP
NTS

DALEY
RESIDENCE

40 ADRIAN STREET
HOLLY SPRINGS, NC 27540

DRAWN BY:
DATE:

RRT
8/5/2024

AHJ:
UTILITY:

HARNETT COUNTY
DEP

PV-1

DESIGN ENGINEER

76 N. MEADOWBROOK DRIVE
ALPINE UT 84004

swyssling@wysslingconsulting.com
(201) 874-3483

COA NO. P-2308

BYLD BETTER
1213 W MOOREHEAD STREET SUITE 500

CHARLOTTE, NC

SOLAR COMPANY/CLIENT

SCOTT E WYSSLING, PE
NC LICENSE NO 46546

DC SYSTEM SIZE: 16.400kW
AC SYSTEM SIZE: 12.180kW

COVER PAGE
THIS PLAN HAS BEEN ELECTRONICALLY SIGNED AND
SEALED BY SCOTT WYSSLING, PE USING A DIGITAL
SIGNATURE AND DATE. PRINTED COPIES OF THIS
DOCUMENT ARE NOT CONSIDERED SIGNED AND SEALED
AND THE SIGNATURE MUST BE VERIFIED ON ANY
ELECTRONIC COPIES.

Signed 8/05/2024
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SCALE:  3/32" = 1'-0"

DALEY
RESIDENCE

40 ADRIAN STREET
HOLLY SPRINGS, NC 27540

DRAWN BY:
DATE:

RRT
8/5/2024

AHJ:
UTILITY:

HARNETT COUNTY
DEP

DESIGN ENGINEER

76 N. MEADOWBROOK DRIVE
ALPINE UT 84004

swyssling@wysslingconsulting.com
(201) 874-3483

COA NO. P-2308

BYLD BETTER
1213 W MOOREHEAD STREET SUITE 500

CHARLOTTE, NC

SOLAR COMPANY/CLIENT

SCOTT E WYSSLING, PE
NC LICENSE NO 46546

DC SYSTEM SIZE: 16.400kW
AC SYSTEM SIZE: 12.180kW

SITE PLAN

PV-2

LEGEND

ROOF VENT (TYP.)

PLUMBING VENT (TYP.)

A/C UNIT

SATELLITE DISH

ELECTRICAL MAST

CHIMNEY

FIRECODE PATHWAY

A/C

1. ALL OBSTRUCTIONS MUST BE VERIFIED BEFORE WORK COMMENCES
2. CONDUIT TO BE RUN IN ATTIC IF POSSIBLE
3. VISIBLE LOCKABLE LABELED AC DISCONNECT WILL BE INSTALLED WITHIN 10' OF DUKE ENERGY PROGRESS METER
4. SMOKE/CARBON MONOXIDE DETECTORS REQUIRED ON SITE

SITE PLAN NOTES

SYSTEM INFORMATION
MODULE

TYPE  URECO FBM400MFG-BB

MODULE
WEIGHT 47.84 LBS

MODULE
DIMENSIONS 67.83" x 44.61"

UNIT WEIGHT
OF ARRAY 2.28 PSF

40
 A

D
R

IA
N

 S
TR

EE
T

ROOF DESCRIPTION

ROOF # ROOF TYPE TILT AZIMUTH ROOF FRAMING MODULE
COUNT ARRAY SQ. FT. ATTACHMENT MIN

EMBEDMENT

1 COMP SHINGLE 35° 76° 33 693 (1) 5/16" X 4" LAG
SCREW 2.5"

2 COMP SHINGLE 35° 255° 8 168 (1) 5/16" X 4" LAG
SCREW 2.5"

TOTAL ROOF AREA SQ. FT. 2586 TOTAL ARRAY SQ. FT. 861 ROOF COVER % 33.31

1

2

1. MAX ATTACHMENT SPACING SHALL
NOT EXCEED 48" O.C

2. ATTACHMENTS SHALL BE STAGGERED
3. ROOF SPACING: 24" O.C.
4. MAX CANTILEVERS < 16"

ATTACHMENT DIAGRAM

DUKE ENERGY PROGRESS METER
MAIN SERVICE PANEL

(N) VISIBLE LOCKABLE LABELED AC DISCONNECT
(N) AC COMBINER(N) PV MODULE EQUIPPED W/ (1)

MICRO INVERTER PER 2 MODULE (N) NEP MONITORING

THIS PLAN HAS BEEN ELECTRONICALLY SIGNED AND
SEALED BY SCOTT WYSSLING, PE USING A DIGITAL
SIGNATURE AND DATE. PRINTED COPIES OF THIS
DOCUMENT ARE NOT CONSIDERED SIGNED AND SEALED
AND THE SIGNATURE MUST BE VERIFIED ON ANY
ELECTRONIC COPIES.

Signed 8/05/2024

2X8@24" O.C. RAFTERS
W/ KNEE WALL SUPPORT

2X8@24" O.C. RAFTERS
W/ KNEE WALL SUPPORT



PEGASUS INSTAFLASH ROO FMOUNT SEE ROOF
MOUNT CROSS SECTION DETAIL THIS SHEET FOR

CONNECTION TO ROOF FRAMING

FINISHED ROOF

ROOF SHEATHING

PV MODULE

SKIPRAIL

RAIL

3" MIN - 6" MAX SPACE
FROM ROOF SURFACE

PEGASUS INSTAFLASH
ROOF MOUNT

(1) 5/16" x 4" LAG SCREW

ROOF SHEATHING

PEGASUS INSTAFLASH ROOF
MOUNT WITH (1) LAG BOLT

CONNECTED TO ROOF FRAMING

(1) 5/16" x 4" LAG SCREW, SS

(E) ROOF FRAMING

GENERAL ROOF MOUNT DETAIL
NTS

ROOF MOUNT CROSS SECTION DETAIL
NTS

ROOF MOUNT PLAN VIEW DETAIL
NTS

MIN EMBEDMENT DEPTH SEE TABLE ON PV-2
ROOF FRAMING SEE TABLE ON PV-2

DALEY
RESIDENCE

40 ADRIAN STREET
HOLLY SPRINGS, NC 27540

DRAWN BY:
DATE:

RRT
8/5/2024

AHJ:
UTILITY:

HARNETT COUNTY
DEP

DESIGN ENGINEER

76 N. MEADOWBROOK DRIVE
ALPINE UT 84004

swyssling@wysslingconsulting.com
(201) 874-3483

COA NO. P-2308

BYLD BETTER
1213 W MOOREHEAD STREET SUITE 500

CHARLOTTE, NC

SOLAR COMPANY/CLIENT

SCOTT E WYSSLING, PE
NC LICENSE NO 46546

DC SYSTEM SIZE: 16.400kW
AC SYSTEM SIZE: 12.180kW

MOUNTING DETAILS

PV-3

MOUNTING INFORMATION

ROOF SECTIONS R1, R2

THIS PLAN HAS BEEN ELECTRONICALLY SIGNED AND
SEALED BY SCOTT WYSSLING, PE USING A DIGITAL
SIGNATURE AND DATE. PRINTED COPIES OF THIS
DOCUMENT ARE NOT CONSIDERED SIGNED AND SEALED
AND THE SIGNATURE MUST BE VERIFIED ON ANY
ELECTRONIC COPIES.

Signed 8/05/2024



MODULE WATTAGE: 400W
DC SYSTEM SIZE: 16.400kW
AC SYSTEM SIZE: 12.180kW

DC SYSTEM SIZE: 16.400kW
AC SYSTEM SIZE: 12.180kW

DALEY
RESIDENCE

40 ADRIAN STREET
HOLLY SPRINGS, NC 27540

DRAWN BY:
DATE:

RRT
8/5/2024

AHJ:
UTILITY:

HARNETT COUNTY
DEP

PV-4

DESIGN ENGINEER

76 N. MEADOWBROOK DRIVE
ALPINE UT 84004

swyssling@wysslingconsulting.com
(201) 874-3483

COA NO. P-2308

BYLD BETTER
1213 W MOOREHEAD STREET SUITE 500

CHARLOTTE, NC

SOLAR COMPANY/CLIENT

THREE LINE DIAGRAM

2P-20A

N

2P-20A

2P-20A

2P-20A

CONDUCTOR SCHEDULE

TAG # WIRES IN
CONDUIT

MINIMUM
WIRE SIZE

TYPE,
MATERIAL

MINIMUM GROUND
WIRE SIZE

GROUND
TYPE,MATERIAL CONDUIT

AMPS (BEFORE 125%
SAFETY FACTOR)

TOTAL
AMPS

WIRE AMPERAGE
RATING TABLE
310.15(B)(16)

MINIMUM
OCPD

A 3 #10 AWG THWN-2, CU #6 AWG BARE CU 3/4 EMT 14.52 18.15 30 20
B 3 #10 AWG THWN-2, CU #12 AWG THWN-2, CU 3/4 EMT 14.52 18.15 30 20
C 4 #6 AWG THWN-2, CU #8 AWG THWN-2, CU 3/4 EMT 50.82 63.53 65 70

=
~

L2
L1

G

A

NEMA 3R
JUNCTION BOX

10
=

=

10
11

C

B
10 =

(N) 15A-2P
BDG-356
NEP
MONITORING
GATEWAY

(N)240V/125A LOAD
CENTER NEMA 3R RATED
MINIMUM 10KIAC

UP TO (2) MODULE PER MICRO INVERTER

~

~

~

N-G

2P-70A

(E)LOADS

FACITILITY GROUND
(E) GROUND ROD +
(E) WATER BOND

DEP METER 120/240V
SINGLE PHASE

 3-WIRE

M

(E) 200A RATED MAIN
SERVICE PANEL
(D)175A MAIN BREAKER

(D)175A MAIN
BREAKER

PV BREAKER TO BE
LOCATED IN FURTHEST
SLOT FROM MAIN BREAKER

MODULE WATTAGE: 400W
DC SYSTEM SIZE: 16.400kW
AC SYSTEM SIZE: 12.180kW

DC SYSTEM SIZE: 16.400kW
AC SYSTEM SIZE: 12.180kW

DALEY
RESIDENCE

40 ADRIAN STREET
HOLLY SPRINGS, NC 27540

DRAWN BY:
DATE:

RRT
8/5/2024

AHJ:
UTILITY:

HARNETT COUNTY
DEP

PV-4

DESIGN ENGINEER

76 N. MEADOWBROOK DRIVE
ALPINE UT 84004

swyssling@wysslingconsulting.com
(201) 874-3483

COA NO. P-2308

BYLD BETTER
1213 W MOOREHEAD STREET SUITE 500

CHARLOTTE, NC

SOLAR COMPANY/CLIENT

THREE LINE DIAGRAM

2P-20A

N

2P-20A

2P-20A

2P-20A

CONDUCTOR SCHEDULE

TAG # WIRES IN
CONDUIT

MINIMUM
WIRE SIZE

TYPE,
MATERIAL

MINIMUM GROUND
WIRE SIZE

GROUND
TYPE,MATERIAL CONDUIT

AMPS (BEFORE 125%
SAFETY FACTOR)

TOTAL
AMPS

WIRE AMPERAGE
RATING TABLE
310.15(B)(16)

MINIMUM
OCPD

A 3 #10 AWG THWN-2, CU #6 AWG BARE CU 3/4 EMT 14.52 18.15 30 20
B 3 #10 AWG THWN-2, CU #12 AWG THWN-2, CU 3/4 EMT 14.52 18.15 30 20
C 4 #6 AWG THWN-2, CU #8 AWG THWN-2, CU 3/4 EMT 50.82 63.53 65 70

=
~

L2
L1

G

A

NEMA 3R
JUNCTION BOX

10
=

=

10
11

C

B
10 =

(N) 15A-2P
BDG-356
NEP
MONITORING
GATEWAY

(N)240V/125A LOAD
CENTER NEMA 3R RATED
MINIMUM 10KIAC

UP TO (2) MODULE PER MICRO INVERTER

~

~

~ (N) UTILITY AC DISCONNECT
240V/100A NEMA 3R

NON-FUSIBLE, 10KAIC
VISIBLE-OPEN LOCKABLE,

LABELED 2-POLE

VISIBLE-OPEN LOCKABLE LABELED AC
DISCONNECT TO BE LOCATED IN A READILY

ACCESSIBLE LOCATION
WITHIN 10' OF THE DUKE ENERGY PROGRESS

METER

N-G

2P-70A

(E)LOADS

FACITILITY GROUND
(E) GROUND ROD +
(E) WATER BOND

DEP METER 120/240V
SINGLE PHASE

 3-WIRE

M

(E) A RATED MAIN
SERVICE PANEL
( ) A MAIN BREAKER

( ) A MAIN
BREAKER

PV BREAKER TO BE
LOCATED IN FURTHEST
SLOT FROM MAIN BREAKER

CC



PV MODULE

MODEL URECO
FBM400MFG-BB

PMAX 400W

VOC 37.2V

VMP 31.17V

IMP 12.84A

ISC 13.68A

INVERTER

MODEL NEP BDM-600X [240V]

MAX INPUT DC
VOLTAGE 60V

MAX DC CURRENT 28A

MAX OUTPUT POWER 580W

MAXIMUM CONT.
OUTPUT CURRENT 2.42A

CEC EFFICIENCY 0.955

1. CONDUIT A AND B AMPS EQUAL TO LARGEST STRING ON TAG.
2. CONDUIT A SHALL BE RUN THROUGH ATTIC IF POSSIBLE.
3. EQUIPMENT MAY BE SUBSTITUTED FOR SIMILAR EQUIPMENT BASED ON AVAILABILITY, SUBSTITUTED EQUIPMENT SHALL COMPLY WITH DESIGN CRITERIA. WIRE SIZES ARE BASED ON MINIMUMS AND ARE NOT

MEANT TO LIMIT UPSIZING AS REQUIRED BY FIELD CONDITIONS/AVAILABILITY.
4. WIRING SHALL COMPLY WITH MAXIMUM CONTINUOUS CURRENT OUTPUT AT 25°C AND MAXIMUM VOLTAGE AT 600V; WIRE SHALL BE WET RATED AT 90°C.
5. EXPOSED PHOTOVOLTAIC SYSTEM CONDUCTORS ON THE ROOF WILL BE TYPE 2 OR PV-TYPE WIRE.
6. PHOTOVOLTAIC SYSTEM CONDUCTORS SHALL BE IDENTIFIED AND GROUPED. THE MEANS OF IDENTIFICATION SHALL BE PERMITTED BY SEPERATE COLOR-CODING, MARKING TAPE, TAGGING OR OTHER APPROVED

MEANS.
7. ALL CONDUCTORS AND TERMINATIONS SHALL BE RATED FOR INSTALL LOCATION
8. ALL EXTERIOR CONDUIT, FITTINGS, AND BOXES SHALL BE RAIN-TIGHT AND APPROVED FOR USE IN WET LOCATIONS.
9. ALL METALLIC RACEWAYS AND EQUIPMENT SHALL BE BONDED AND ELECTRICALLY CONTINUOUS.
10. WHERE SIZES OF JUNCTION BOXES, RACEWAYS, AND CONDUITS ARE NOT SPECIFIED, CONTRACTOR SHALL SIZE THEM ACCORDING TO APPLICABLE CODES.
11. 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.
12. 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 OCCURRED, AND AUTOMATICALLY DISCONNECTS ALL CONDUCTORS OR CAUSES THE INVERTER TO AUTOMATICALLY CEASE SUPPLYING POWER TO OUTPUT CIRCUITS.
13. FOR UNGROUNDED SYSTEMS, THE INVERTER IS EQUIPPED WITH GROUND FAULT PROTECTION AND A GFI FUSE PORT FOR GROUND FAULT INDICATION.
14. PV MODULE FRAMES SHALL BE BONDED TO RACKING RAIL OR BARE COPPER GEC/GEC PER THE MODULE MANUFACTURER'S LISTED INSTRUCTION SHEET.
15. PV MODULE RACKING RAIL SHALL BE BONDED TO BARE COPPER GEC VIA WEEB LUG, IL SCO GBL-4DBT LAY IN LUG, OR EQUIVALENT LISTED LUG.
16. THE PHOTOVOLTAIC INVERTER WILL BE LISTED AS AUL 1741 COMPLIANT.
17. RACKING AND BONDING SYSTEM TO BE UL2703 RATED.
18. ANY REQUIRED GROUNDING ELECTRODE CONDUCTOR WILL BE CONTINUOUS, EXCEPT FOR SPLICES OR JOINTS AS BUSBARS WITHIN LISTED EQUIPMENT
19. WHEN BACKFEED BREAKER IS THE METHOD OF UTILITY INTERCONNECTION, THE BREAKERS SHALL NOT READ "LINE AND LOAD."
20. WHEN APPLYING THE 120% RULE, THE SOLAR BREAKER TO BE POSITIONED AT THE OPPOSITE END OF THE BUSBAR FROM THE MAIN BREAKER.
21. THE WORKING CLEARANCE AROUND THE EXISTING ELECTRICAL EQUIPMENT AS WELL AS THE NEW ELECTRICAL EQUIPMENT WILL BE MAINTAINED.
22. LISTED CONDUIT AND CONDUCTOR SIZES ARE BASED ON MINIMUM CODE REQUIREMENTS AND ARE NOT MEANT TO LIMIT UPSIZING AS REQUIRED BY FIELD CONDITIONS/AVAILABILITY.
23. NEP BDM-600X [240V] INVERTERS HAVE INTEGRATED GROUND AND DOUBLE INSULATION. NO GEG OR EGC IS REQUIRED. THE DC CIRCUIT IS ISOLATED AND INSULATED FROM GROUND AND MEETS THE

REQUIREMENTS OF 2017 NEC.
24. CALCULATIONS ARE BASED ON A) ASHRAE 2# AVERAGE HIGH = 32°C B)NEC TABLE 310.15(B)2(a) 75° DERATE FACTOR = .96 C) NEC TABLE NEC 310.15(B)(16) 75°C.
25. SUPPLEMENTAL GROUNDING ELECTRODE TO BE INSTALLED NO CLOSER THAN 6' FROM EXISTING WHEN REQUIRED. NEC 250.53(A)(2) DOES NOT REQUIRE IT IF CONTRACTOR CAN PROVE THAT A SINGLE ROD HAS A

RESISTANCE TO EARTH OF 25 OHMS OR LESS.

GENERAL ELECTRICAL NOTES
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ELECTRICAL NOTES

INTERCONNECTION PER NEC 705.12
(B)(3)(3)

MSP RATING 200A

MAIN DISCONNECT
RATING 175A

TOTAL BACK FEED
REQUIRED 63.53A

OCPD RATING 70A

(MSP RATING * 1.2)-
SUB DISCONNECT

(200A * 1.2)-175
>=70A, GOOD



LABELING NOTES:

1. LABELS CALLED OUT ACCORDING TO ALL COMMON
CONFIGURATIONS. ELECTRICIAN TO DETERMINE EXACT
REQUIREMENTS IN THE FIELD PER CURRENT NEC AND LOCAL
CODES AND MAKE APPROPRIATE ADJUSTMENTS.

2. LABELING REQUIREMENTS BASED ON THE NATIONAL ELECTRIC
CODE, OSHA STANDARD 19010.145, ANSI Z535.

3. MATERIAL BASED ON THE REQUIREMENTS OF THE AUTHORITY
HAVING JURISDICTION.

4. LABELS TO BE OF SUFFICIENT DURABILITY TO WITHSTAND THE
ENVIRONMENT INVOLVED [NEC 110.21] THEY SHALL BE
PERMANENTLY ATTACHED, WEATHER/SUNLIGHT RESISTANT,
AND SHALL NOT BE HAND WRITTEN PER NEC 110.21(B)

5. APPLICABLE LABELS TO BE A MINIMUM LETTER HEIGHT OF 3/8",
WHITE ON RED BACKGROUND; REFLECTIVE, AND PERMANENTLY
AFFIXED [IFC 605.11.1.1]

THE EQUIPMENT FED BY MULTIPLE SOURCES.
TOTAL RATING OF ALL OVERCURRENT DEVICES,

EXCLUDING MAIN SUPPLY OVERCURRENT DEVICE,
SHALL NOT EXCEED AMPACITY OF BUSBAR

RAPID SHUTDOWN
SWITCH FOR SOLAR PV

SECOND SOURCE IS PHTOVOLTAIC SYSTEM

MAXIMUM AC OPERATING CURRENT:

PHOTOVOLTAIC

WARNING: PHOTOVOLTAIC
POWER SOURCE

PHOTOVOLTAIC AC DISCONNECT

DUAL POWER SOURCE

NOMINAL OPERATING AC VOLTAGE:

DC DISCONNECT

MAIN PHOTOVOLTAIC
SYSTEM DISCONNECT

WARNING
ELECTRICAL SHOCK HAZARD

DO NO TOUCH TERMINALS
TERMINALS ON BOTH LINE AND LOAD SIDES
MAY BE ENERGIZED IN THE OPEN POSITION

WARNING!

       INVERTER OUTPUT CONNECTION. DO NOT
RELOCATE THIS OVERCURRENT DEVICE

WARNING!

TURN RAPID SHUTDOWN
SWITCH TO THE

"OFF" POSITION TO
SHUTDOWN PV SYSTEM

AND REDUCE
SHOCK HAZARD

IN ARRAY

SOLAR PV SYSTEM EQUIPPED
WITH RAPID SHUTDOWN

SOLAR ELECTRIC
PV PANELS

!

WARNING!

50.82

240

PHOTOVOLTAIC

AC DISCONNECT

!!

AT POINT OF
INTERCONNECTION, MARKED
AT DISCONNECTING MEANS
[NEC 690.54]

AT POINT OF
INTERCONNECTION
[NEC 705.12(C),690.59]

EACH PV SYSTEM
DISCONNECTING MEANS SHALL
PLAINLY INDICATE WHETHER IN
THE OPEN (OFF) OR CLOSED
(ON) POSITION AND BE
PERMANENTLY MARKED [NEC
690.13(B)]

AT EACH DC DISCONNECTING
MEANS [NEC 690.13(B)]

AT EACH AC DISCONNECTING
MEANS [NEC 690.13(B)]

AT EXPOSED RACEWAYS,
CABLE TRAYS, AND OTHER
WIRING METHODS; SPACED AT
MAXIMUM 10 FT SECTION OR
WHERE SEPERATED BY
ENCLOSURES, WALLS,
PARTITIONS, CEILINGS, OR
FLOORS [NEC 690.31(D)(2)]

AT BUILDING OR STRUCTURE
MAIN DISCONNECTING MEANS
[NEC 690.12(E), NEC 690.13(B)]

PERMANENT WARNING LABELS
SHALL BE APPLIED TO
DISTRIBUTION EQUIPMENT

A PERMANENT WARNING LABEL
SHALL BE APPLIED TO THE
DISTRIBUTION EQUIPMENT
ADJACENT TO THE BACK-FED
BREAKER FROM THE INVERTER
[NEC 705.12(B)(3)(2)]

FOR PV SYSTEMS THAT SHUT
DOWN THE ARRAY AND
CONDUCTORS LEAVING THE
ARRAY: THE TITLE "SOLAR PV
SYSTEM IS EQUIPPED WITH
RAPID SHUTDOWN" SHALL
UTILIZED CAPITALIZED
CHARACTERS WITH A MINIMUM
HEIGHT OF 3/8 IN. IN BLACK ON
YELLOW BACKGROUND, AND
THE REMAINING CHARACTERS
SHALL BE CAPITALIZED WIWTH
A MINIMUM HEIGHT OF 3/16 IN.
IN BLACK ON WHITE
BACKGROUND [NEC
690.56(C)(1)(A)]
A RAPID SHUTDOWN SWITCH
SHALL HAVE A LABELED
LOCATED ON OR NO MORE
THAN 8 FT FROM THE SWITCH
THAT INCLUDES THIS WORDING.
THE LABEL SHALL BE
REFLECTIVE, WITH ALL
LETTERS CAPITALIZED AND
HAVING A MINIMUM HEIGHT OF
3/8 IN., IN WHITE ON RED
BACKGROUND [NEC 690.58(C)(2)]

CAUTION: DO NOT INSTALL
ADDITIONAL LOADS IN THIS PANEL

THIS EQUIPMENT FED BY MULTIPLE
SOURCES. TOTAL RATING OF ALL

OVERCURRENT DEVICES, EXCLUDING
MAIN SUPPLY OVERCURRENT
DEVICE, SHALL NOT EXCEED

AMPACITY OF BUSBAR.

WARNING

PLACE LABEL AT MAIN SERVICE
PANEL

PLACE LABEL AT MAIN SERVICE
PANEL

PHOTOVOLTAIC SYSTEM
COMBINER PANEL

WARNING

DO NOT ADD LOADS

AT AC COMBINER PANEL [NEC
690.13(B)]

DC SYSTEM SIZE: 16.400kW
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N

40 ADRIAN STREET HOLLY SPRINGS,NC 27540

LOCATION: MSP
NEC 705.10

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

SHOWN
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NEP MONITORING
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