
Historic Preservation Services 
Community Development & Neighborhood Services 
281 North College Avenue 
P.O. Box 580 
Fort Collins, CO 80522.0580 
 
970.224.6078 
preservation@fcgov.com  
fcgov.com/historicpreservation 

 
REPORT OF ALTERATIONS TO DESIGNATED RESOURCE 

Site Number/Address: 718 Remington St. 
Laurel School National Register Historic District 

ISSUED: April 24, 2024 
 

Jordan Wiswell and Meghan King 
718 Remington St. 
Fort Collins, CO 80524 
 
Dear Property Owners: 
 
This report is to inform you of the results of this office’s review of proposed alterations to the 
Hahn House at 718 Remington St., pursuant to Fort Collins Municipal Code, Chapter 14, Article 
IV. A copy of this report may be forwarded to the Colorado Office of Archaeology and Historic 
Preservation as well.  
 
The alterations reviewed include:  

• Detached pergola with solar panel system at property rear 
 
Our staff review of the proposed work finds the alterations meet the SOI Standards for 
Rehabilitation and the project appears to be routine in nature with minimal effects to the historic 
resource, meeting the requirements of Article IV cited above.  
 
Notice of the approved application has been provided to building and zoning staff to facilitate the 
processing of any permits that are needed for the work.  
 
Please note that work beyond that indicated in your permit application/correspondence requires 
additional approval.  

 
If you have any questions regarding this report, or if I may be of any assistance, please do not 
hesitate to contact me.  I can be reached at yjones@fcgov.com or at 970-224-6045. 
 
Sincerely, 
 
Yani Jones 
Historic Preservation Planner 

mailto:preservation@fcgov.com
https://library.municode.com/co/fort_collins/codes/municipal_code?nodeId=CH14LAPR_ARTIVDEREPRALDERE_S14-52STISPE
https://library.municode.com/co/fort_collins/codes/municipal_code?nodeId=CH14LAPR_ARTIVDEREPRALDERE_S14-52STISPE
mailto:yjones@fcgov.com


        Building Services | 281 N. College Ave Fort Collins, CO 80524 | Phone: 970.416.2740 |  email: buildingservices@fcgov.com |www.fcgov.com/building 

☐ ☐ 
☐ ☐ ☐ ☐ 

☐ ☐ ☐ ☐ ☐ ☐ ☐ ☐ 

  BUILDING PERMIT APPLICATION: 
 All information on the application must be filled out (as applicable). 

 Scope of work (check one) 
 New system installation   ☐ Alterations to an existing system ☐         

(new equipment or expansion)
Reinstallation of an existing system ☐ 
(same equipment and same location)

     USE / TYPE OF BUILDING (check the correct uses below): 
  Residential                Commercial      
  Single family detached         Duplex/Two-Family        Single Family Attached (Townhome)         Multi-Family (Apartment/Condo)   
  Garage                  Bank         Bar                Church        Hotel/Motel               Medical Office        Retail          Other     : 

JOB SITE ADDRESS: UNIT#: 

PROPERTY OWNER INFO: (All owner information is required – NOT optional) 

Last Name First Name Middle 

Street Address City State Zip 

Phone # Email 

CONTRACTOR INFO: 
Company Name     
License Holder Name LIC # CERT # 
CONSTRUCTON INFO (check any that apply): 

PV (photovoltaic)☐      Thermal Hydronic System☐   Battery Storage☐ 

  Mounting:          Ground ☐    Roof ☐
UTILITES INFO: 

  Electric Service Upgrade?  Yes ☐ No ☐   Existing Amps  New Amps 
 Electric Meter Relocation?   Yes ☐ No ☐
 Meter change out?  Yes ☐ No ☐
 Panel change out?    Yes ☐ No ☐
VALUE OF CONSTRUCTION (materials and labor): $  

DESCRIPTION OF WORK (Include KWh and number of solar panels):

JOBSITE SUPERVISOR CONTACT INFO: Name Phone 

SUBCONTRACTOR INFO:   

Electrical                                                                                                   Plumbing         
Applicant: I hereby acknowledge that I have read this application and state that the above information is correct and agree to 
comply with all requirements contained herein and City of Fort Collins ordinances and state laws regulating building construction. 

THIS APPLICATION EXPIRES 180 DAYS FROM APPLICATION DATE 

Solar PV 

Applicant Signature    Type or Print Name  

Phone #  Email  

http://www.fcgov.com/building






GENERAL NOTES

1 EQUIPMENT LIKELY TO BE WORKED UPON WHILE
ENERGIZED SHALL BE INSTALLED IN LOCATIONS THAT
SATISFY MIN. WORKING CLEARANCES PER NEC 110.26.

2 24/7 UNESCORTED KEYLESS ACCESS SHALL BE
PROVIDED TO ALL CITY OF FORT COLLINS - (CO)
EQUIPMENT.

3 CONTRACTOR SHALL USE ONLY COMPONENTS LISTED
BY A NATIONALLY RECOGNIZED TESTING LABORATORY
FOR THE INTENDED USE.

4
CONTRACTOR IS RESPONSIBLE FOR FURNISHING ALL
EQUIPMENT, CABLES, ADDITIONAL CONDUITS,
RACEWAYS, AND OTHER ACCESSORIES NECESSARY FOR
A COMPLETE AND OPERATIONAL PV SYSTEM.

5
ALL EXPOSED PV ROOFTOP CONDUCTORS NOT UNDER
THE ARRAY SHALL BE PROTECTED BY A RACEWAY WITH
A LISTED JUNCTION BOX AT BOTH ENDS AND COMPLY
WITH NEC 690.31(A).

6
WHERE DC PV SOURCE OR DC PV OUTPUT CIRCUITS ARE
RUN INSIDE THE BUILDING, THEY SHALL BE CONTAINED
IN METAL RACEWAYS, TYPE MC METAL-CLAD CABLE, OR
METAL ENCLOSURES FROM THE POINT OF PENETRATION
INTO THE BUILDING TO THE FIRST READILY ACCESSIBLE
DISCONNECTING MEANS, PER NEC 690.31(D).

7 ALL EMT CONDUIT FITTINGS SHALL BE LISTED AS
WEATHERPROOF FITTINGS AND INSTALLED TO ENSURE A
RAINTIGHT FIT, PER NEC 358.42.
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DIRECTORY OF PAGES
PV-1 PROJECT SUMMARY
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PV-3 ELECTRICAL PLAN
PV-4 PV SAFETY LABELS
PV-5 ATTACHMENT PLAN
PV-6 ATTACHMENT DETAILS
PV-7 CUSTOM CONTENT
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ANCHOR DATASHEET
DISCONNECT DATASHEET
INVERTER DATASHEET
MODULE DATASHEET
MOUNTING SYSTEM DATASHEET
MOUNTING SYSTEM ENGINEERING LETTER
PV HAZARD CONTROL DEVICE DATASHEET
UL 2703 CLASS A FIRE CERTIFICATION
UL 2703 GROUNDING AND BONDING CERTIFICATION

PROJECT DETAILS
PROPERTY OWNER JORDAN WISWELL

PROPERTY ADDRESS 718 REMINGTON ST, FORT COLLINS,
CO 80524

APN 0055468
ZONING RESIDENTIAL
USE AND OCCUPANCY
CLASSIFICATION

ONE- OR TWO-FAMILY DWELLING
GROUP (GROUP R3)

AHJ CITY OF FORT COLLINS
UTILITY COMPANY CITY OF FORT COLLINS - (CO)
ELECTRICAL CODE 2023 NEC (NFPA 70)
FIRE CODE 2021 IFC
OTHER BUILDING CODES IBC 2021

SCOPE OF WORK
THIS PROJECT INVOLVES THE INSTALLATION OF A GRID-
INTERACTIVE PV SYSTEM. PV MODULES WILL BE MOUNTED
USING A PREENGINEERED MOUNTING SYSTEM. THE MODULES
WILL BE ELECTRICALLY CONNECTED WITH DC TO AC POWER
INVERTERS AND INTERCONNECTED TO THE LOCAL UTILITY
USING MEANS AND METHODS CONSISTENT WITH THE RULES
ENFORCED BY THE LOCAL UTILITY AND PERMITTING
JURISDICTION.

THIS DOCUMENT HAS BEEN PREPARED TO DESCRIBE THE
DESIGN OF A PROPOSED PV SYSTEM WITH ENOUGH DETAIL TO
DEMONSTRATE COMPLIANCE WITH APPLICABLE CODES AND
REGULATIONS. THE DOCUMENT SHALL NOT BE RELIED UPON AS
A SUBSTITUTE FOR FOLLOWING MANUFACTURER INSTALLATION
INSTRUCTIONS. THE SYSTEM SHALL COMPLY WITH ALL
MANUFACTURERS INSTALLATION INSTRUCTIONS, AS WELL AS
ALL APPLICABLE CODES. NOTHING IN THIS DOCUMENT SHALL BE
INTERPRETED IN A WAY THAT OVERRIDES THEM. CONTRACTOR
IS RESPONSIBLE FOR VERIFICATION OF ALL DETAILS IN THIS
DOCUMENT.

PV SYSTEM

DESCRIPTION
NEW GRID-INTERACTIVE
PHOTOVOLTAIC SYSTEM WITH NO
ENERGY STORAGE

PV SYSTEM DC RATING 5.81KW
PV SYSTEM AC RATINGS 7.60KW, 32.0A
DERATED AC POWER 5.358KW
INVERTER(S) 1 X TESLA 1538000-XX-Y (7.6 KW)
PV MODULE(S) 14 X TRINA SOLAR TSM-415NE09RC.05

PV ARRAY WIRING (1) STRING OF 7 (MPPT #1)
(1) STRING OF 7 (MPPT #2)

INTERCONNECTION DETAILS
POINT OF
INTERCONNECTION

NEW LOAD-SIDE AC CONNECTION
PER NEC 705.12(B)(2) AT MSP

UTILITY SERVICE 120/240V 1Φ

ELECTRICAL PANEL MAIN SERVICE PANEL W/ TOP-FED
200A BUSBAR 200A MCB

SITE DESIGN PARAMETERS
DRY BULB EXTREME
LOW -23°C (-9°F)

DRY BULB 2% HIGH 32°C (90°F)

DATA SOURCE ASHRAE DATASET
FORT COLLINS DOWNTOWN

WIND (ASCE 7-16) 140 MPH, EXPOSURE CATEGORY B,
RISK CATEGORY II

GROUND SNOW LOAD 35 PSF
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GENERAL NOTES

1 EQUIPMENT LIKELY TO BE WORKED UPON WHILE
ENERGIZED SHALL BE INSTALLED IN LOCATIONS THAT
SATISFY MIN. WORKING CLEARANCES PER NEC 110.26.

2 24/7 UNESCORTED KEYLESS ACCESS SHALL BE
PROVIDED TO ALL CITY OF FORT COLLINS - (CO)
EQUIPMENT.

3 CONTRACTOR SHALL USE ONLY COMPONENTS LISTED
BY A NATIONALLY RECOGNIZED TESTING LABORATORY
FOR THE INTENDED USE.

4
CONTRACTOR IS RESPONSIBLE FOR FURNISHING ALL
EQUIPMENT, CABLES, ADDITIONAL CONDUITS,
RACEWAYS, AND OTHER ACCESSORIES NECESSARY FOR
A COMPLETE AND OPERATIONAL PV SYSTEM.

5
ALL EXPOSED PV ROOFTOP CONDUCTORS NOT UNDER
THE ARRAY SHALL BE PROTECTED BY A RACEWAY WITH
A LISTED JUNCTION BOX AT BOTH ENDS AND COMPLY
WITH NEC 690.31(A).

6
WHERE DC PV SOURCE OR DC PV OUTPUT CIRCUITS ARE
RUN INSIDE THE BUILDING, THEY SHALL BE CONTAINED
IN METAL RACEWAYS, TYPE MC METAL-CLAD CABLE, OR
METAL ENCLOSURES FROM THE POINT OF PENETRATION
INTO THE BUILDING TO THE FIRST READILY ACCESSIBLE
DISCONNECTING MEANS, PER NEC 690.31(D).

7 ALL EMT CONDUIT FITTINGS SHALL BE LISTED AS
WEATHERPROOF FITTINGS AND INSTALLED TO ENSURE A
RAINTIGHT FIT, PER NEC 358.42.

(N) PROPOSED ROOF-MOUNTED PV ARRAY. 2/12 (9.5°)
SLOPED ROOF, (14) TRINA SOLAR TSM-415NE09RC.05
MODULES (BLACK FRAME, CLEAR BACKSHEET), 180°
AZIMUTH

(N) TESLA 1538000-XX-Y (7.6 KW) INVERTER (I1), INDOOR

(N) VISIBLE-OPEN TYPE, LOCKABLE, READILY
ACCESSIBLE, LABELED PV SYSTEM DISCONNECT
LOCATED WITHIN 10 FT OF UTILITY METER (SW1),
OUTDOOR

(E) MAIN SERVICE PANEL (MSP), OUTDOOR

(E) UTILITY METER, OUTDOOR

(N) TRANSITION BOX, OUTDOOR, OUTPUT CIRCUIT
CONDUCTORS SHALL BE RUN IN EMT CONDUIT OVER
ROOF NO CLOSER THAN 3/4″ ABOVE ROOF SURFACE
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PV MODULE
PM1-14
415W

7 IN
STRING

7 IN
STRING

1 1

1 2 3

4 5 6

JUNCTION BOXESJB1
22

INVERTER

3

I1 7,600W

F1-2
40A

4 SW1
60A

SQUARE D D222NRB
PV DISCONNECT

7 8

MAIN SERVICE PANEL

 (E) AC
GEC

(E) 120/240V 1ɸ, 3W
200A BUSBAR (TOP-FED)
200A MAIN BREAKER(E) 200A

CB1
40A

9 10 11

KWHR

LOAD

LINE

KWHR

LOAD

LINE

UTILITY METER

MODULES
REF. QTY. MAKE AND MODEL PMAX PTC ISC IMP VOC VMP TEMP. COEFF. OF VOC FUSE RATING

PM1-14 14 TRINA SOLAR TSM-415NE09RC.05 415W 390W 10.50A 9.85A 50.1V 42.1V -0.1242V/°C (-0.25%/°C) 20A

INVERTERS
REF. QTY

. MAKE AND MODEL AC
VOLTAGE GROUND RATED

POWER
MAX OUTPUT

CURRENT
MAX INPUT
CURRENT

MAX INPUT
VOLTAGE

CEC WEIGHTED
EFFICIENCY

I1 1
TESLA 1538000-XX-Y (7.6

KW) 240V NOT SOLIDLY
GROUNDED 7,600W 32.0A 68.0A 600V 98.0%

DISCONNECTS
REF. QTY. MAKE AND MODEL RATED CURRENT MAX RATED VOLTAGE
SW1 1 SQUARE D D222NRB OR EQUIV. 60A 240VAC

OCPDS
REF. QTY. RATED CURRENT MAX VOLTAGE
F1-2 2 40A 240VAC
CB1 1 40A 240VAC

PASS-THRU BOXES AND COMBINERS
REF. QTY. MAKE AND MODEL RATED CURRENT MAX RATED VOLTAGE
JB1 1 TRANSITION BOX FOR 2 CIRCUITS 30A 240VAC / 600VDC

SYSTEM SUMMARY
MPPT 1 MPPT 2

MODULES IN SERIES 7 7
ARRAY VMP 294.7V 294.7V
ARRAY IMP 9.8A 9.8A
ARRAY MAX VOC 392.1V 392.1V
ARRAY ISC 10.5A 10.5A
ARRAY STC POWER 5,810W
ARRAY PTC POWER 5,467W
MAX AC CURRENT 32A
MAX AC POWER OUTPUT 7,600W
DERATED AC POWER OUTPUT 5,358W

 
RAPID SHUTDOWN DEVICES COMPLIANT WITH REQUIREMENTS AS PER NEC 690.12(B)(2). PV CIRCUIT CONDUCTORS LOCATED OUTSIDE THE ARRAY BOUNDARY (DEFINED AS 3 FEET FROM THE POINT OF
PENETRATION INTO A BUILDING OR MORE THAN 3 FEET FROM AN ARRAY) SHALL BE LIMITED TO NOT MORE THAN 30V WITHIN 30 SECONDS OF RAPID SHUTDOWN INITIATION. CONDUCTORS LOCATED INSIDE
OF THE ARRAY BOUNDARY SHALL BE LIMITED TO NOT MORE THAN 80 VOLTS WITHIN 30 SECONDS OF SHUTDOWN.

1

THE SYSTEM SHALL BE INSTALLED WITH TESLA MCI-2 INLINE PV HAZARD CONTROL SYSTEM DEVICES. WHEN INSTALLED WITH THESE DEVICES, THE TESLA INVERTER MEETS REQUIREMENTS FOR PV HAZARD
CONTROL SYSTEM AS DEFINED IN NEC 690.12(B)(2)

2

MATING CONNECTORS SHALL COMPLY WITH NEC 690.33.3

DC PV CONDUCTORS ARE NOT SOLIDLY-GROUNDED. NO DC PV CONDUCTOR SHALL BE WHITE- OR GRAY-COLORED4

ALL METAL ENCLOSURES, RACEWAYS, CABLES AND EXPOSED NONCURRENT-CARRYING METAL PARTS OF EQUIPMENT SHALL BE GROUNDED TO EARTH AS REQUIRED BY NEC 250.4(B) AND PART III OF
ARTICLE 250 AND DC EQUIPMENT GROUNDING CONDUCTORS SHALL BE SIZED ACCORDING TO NEC 690.45. THE GROUNDING ELECTRODE SYSTEM SHALL ADHERE TO NEC 690.47(A) AND NEC 250.169 AND
INSTALLED IN COMPLIANCE WITH NEC 250.64.

5

MAX DC VOLTAGE OF ARRAY IS EXPECTED TO BE 392.1V AT -23°C ((-22.6°C - 25°C) X -0.124V/C + 50.1V) X 7 MODULES = 392.1V).6

PV SYSTEM DISCONNECT SHALL BE A VISIBLE KNIFE-BLADE TYPE DISCONNECT THAT IS ACCESSIBLE AND LOCKABLE BY THE UTILITY IN ACCORDANCE WITH NEC 690.13(E). THE DISCONNECT SHALL BE
LOCATED WITHIN 10 FT OF UTILITY METER AND INSTALLED IN COMPLIANCE WITH NEC 705.20 AND GROUPED AS REQUIRED BY NEC 230.72.

7

PV SYSTEM DISCONNECT MEETS NEC 690.12(C) REQUIREMENT FOR A RAPID SHUTDOWN INITIATION DEVICE8

PV BACKFEED OCPDS SHALL HAVE AN AMPERE INTERRUPTING CAPACITY THAT COMPLIES WITH THE REQUIREMENTS OF NEC 110.9 AND NEC 240.86(B)9

POINT-OF-CONNECTION IS ON LOAD SIDE OF SERVICE DISCONNECT, IN COMPLIANCE WITH NEC 705.12(B)(2). OUTPUT IS BACKFED THROUGH BREAKER IN MAIN PANEL. THE SUM OF 125% OF POWER
SOURCE(S) OUTPUT CURRENT (32A X 1.25 = 40A) AND THE MAIN BREAKER (200A) DOES NOT EXCEED 120% OF BUSBAR RATING (200A X 1.20 = 240A). 40A + 200A <= 240A

10

THE PV BREAKER SHALL BE LOCATED AT THE OPPOSITE END OF THE BUSBAR FROM THE MAIN BREAKER. IT SHALL NOT BE MARKED FOR "LINE" AND "LOAD".11

CONDUCTOR AND CONDUIT SCHEDULE W/ELECTRICAL CALCULATIONS

ID TYP CONDUCTOR CONDUIT / CABLE
CURRENT-CARRYING

CONDUCTORS IN
CONDUIT/CABLE.

OCPD EGC TEMP. CORR.
FACTOR FILL FACTOR CONT.

CURRENT

MAX.
CURRENT

(125%)
BASE AMP. DERATED

AMP.

TERM.
TEMP.

RATING

AMP. @
TERM.
TEMP.

RATING

LEN. V.D.

1 2 10 AWG PV WIRE, COPPER FREE AIR N/A N/A 6 AWG BARE, COPPER 0.96 (33°C) 1.0 13.13A 16.41A 55A 53A 90 °C 40A 91.9FT 0.41%
2 1 10 AWG THWN-2, COPPER 0.75" DIA. EMT 4 N/A 10 AWG THWN-2, COPPER 0.96 (33°C) 0.8 13.13A 16.41A 40A 31A 75 °C 35A 16.8FT 0.07%
3 1 8 AWG THWN-2, COPPER 1.0" DIA. PVC-80 2 40A 10 AWG THWN-2, COPPER 0.96 (33°C) 1.0 32A 40A 55A 53A 60 °C 40A 17.5FT 0.36%
4 1 8 AWG THWN-2, COPPER 0.75" DIA. EMT 2 40A 10 AWG THWN-2, COPPER 0.96 (33°C) 1.0 32A 40A 55A 53A 75 °C 50A 48IN 0.08%
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GROUNDING NOTES

1

ALL EQUIPMENT SHALL BE
PROPERLY GROUNDED PER THE
REQUIREMENTS OF NEC ARTICLES
250 & 690

2

PV MODULES SHALL BE GROUNDED
USING MODULE LUGS OR RACKING
INTEGRATED GROUNDING CLAMPS
AS ALLOWED BY LOCAL
JURISDICTION. ALL OTHER EXPOSED
METAL PARTS SHALL BE GROUNDED
USING UL-LISTED LAY-IN LUGS.

3

INSTALLER SHALL CONFIRM THAT
MOUNTING SYSTEM HAS BEEN
EVALUATED FOR COMPLIANCE WITH
UL 2703 "GROUNDING AND BONDING"
WHEN USED WITH PROPOSED PV
MODULE.

4

IF THE EXISTING MAIN SERVICE
PANEL DOES NOT HAVE A
VERIFIABLE GROUNDING
ELECTRODE, IT IS THE
CONTRACTOR'S RESPONSIBILITY TO
INSTALL A SUPPLEMENTAL
GROUNDING ELECTRODE.

5

AC SYSTEM GROUNDING
ELECTRODE CONDUCTOR (GEC)
SHALL BE A MINIMUM SIZE #8AWG
WHEN INSULATED, #6AWG IF BARE
WIRE.

6

EQUIPMENT GROUNDING
CONDUCTORS SHALL BE SIZED
ACCORDING TO NEC ARTICLE 690.45,
AND BE A MINIMUM OF #10AWG
WHEN NOT EXPOSED TO DAMAGE,
AND #6AWG SHALL BE USED WHEN
EXPOSED TO DAMAGE

7

GROUNDING AND BONDING
CONDUCTORS, IF INSULATED, SHALL
BE COLOR CODED GREEN, OR
MARKED GREEN IF #4AWG OR
LARGER

GENERAL ELECTRICAL
NOTES

1

UTILITY HAS 24-HR UNRESTRICTED
ACCESS TO ALL PHOTOVOLTAIC
SYSTEM COMPONENTS LOCATED AT
THE SERVICE ENTRANCE.

2

CONDUCTORS EXPOSED TO
SUNLIGHT SHALL BE LISTED AS
SUNLIGHT RESISTANT PER NEC
ARTICLE 300.6 (C) (1) AND ARTICLE
310.10 (D).

3

CONDUCTORS EXPOSED TO WET
LOCATIONS SHALL BE SUITABLE FOR
USE IN WET LOCATIONS PER NEC
ARTICLE 310.10 (C).



DC RACEWAYS

JB1 - TRANSITION BOX
(MODEL NOT SPECIFIED)

SW1 - DISCONNECT
(SQUARE D D222NRB)

  

I1 - INVERTER
(TESLA 1538000-XX-Y (7.6 KW))

 

CB1 IN MAIN SERVICE PANEL

  

MAIN SERVICE PANEL

    

SEE NOTE NO. 4 (MSP)

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 690.12(D)  AND  IFC 1205.4.1

SEE NOTE NO. 5 (DC RACEWAYS)

WARNING
PHOTOVOLTAIC POWER SOURCE

NEC 690.31(D)(2)

POINT-OF-INTERCONNECTION OR AT MAIN SERVICE DISCONNECT (MSP)

! CAUTION: MULTIPLE SOURCES OF POWER !
POWER TO THIS BUILDING IS ALSO SUPPLIED FROM A ROOF-MOUNTED SOLAR ARRAY WITH SAFETY

DISCONNECTS AS SHOWN

718 REMINGTON ST, FORT COLLINS • INSTALLED BY WEDDLE AND SONS, INC.
NEC 690.56  AND  NEC 705.10

EACH DISCONNECTING MEANS FOR
PHOTOVOLTAIC EQUIPMENT (JB1, SW1, I1, CB1 IN
MSP)

! WARNING !
ELECTRIC SHOCK HAZARD. TERMINALS ON THE

LINE AND LOAD SIDES MAY BE ENERGIZED IN THE
OPEN POSITION.

NEC 690.13(B)

AC DISCONNECT (SW1, CB1 IN MSP)

MAXIMUM AC OPERATING CURRENT: 32.0A
MAXIMUM AC OPERATING VOLTAGE: 240V

SEE NOTE NO. 6 (SW1)

RAPID SHUTDOWN SWITCH
FOR SOLAR PV SYSTEM

NEC 690.12(D)(2)  AND  IFC 1205.4.3

DC DISCONNECT (MPPT CHANNEL A OF I1, MPPT
CHANNEL B OF I1)

DIRECT-CURRENT PHOTOVOLTAIC
POWER SOURCE

MAXIMUM VOLTAGE: 392V
MAX CIRCUIT-CURRENT: 16.4A

NEC 690.7

SOLAR BACKFEED BREAKER AS MAIN PV SYSTEM
DISCONNECT (CB1 IN MSP)

PV SYSTEM DISCONNECT

NEC 690.13(B)

ANY AC ELECTRICAL PANEL THAT IS FED BY BOTH
THE UTILITY AND THE PHOTOVOLTAIC SYSTEM
(MSP)

! CAUTION !
MULTIPLE SOURCES OF POWER

NEC 705.10

SOLAR BREAKER (MSP)

! WARNING !
POWER SOURCE OUTPUT CONNECTION. DO NOT

RELOCATE THIS OVERCURRENT DEVICE.

NEC 705.12(B)(2)

LABELING NOTES

1 ALL PLAQUES AND SIGNAGE REQUIRED BY 2023 NEC AND
2021 IFC WILL BE INSTALLED AS REQUIRED.

2
LABELS, WARNING(S) AND MARKING SHALL COMPLY
WITH ANSI Z535.4, WHICH REQUIRES THAT DANGER,
WARNING, AND CAUTION SIGNS USED THE STANDARD
HEADER COLORS, HEADER TEXT, AND SAFETY ALERT
SYMBOL ON EACH LABEL. THE ANSI STANDARD
REQUIRES A HEADING THAT IS AT LEAST 50% TALLER
THAN THE BODY TEXT, IN ACCORDANCE WITH NEC
110.21(B).

3
A PERMANENT PLAQUE OR DIRECTORY SHALL BE
INSTALLED PROVIDING THE LOCATION OF THE SERVICE
DISCONNECTING MEANS AND THE PHOTOVOLTAIC
SYSTEM DISCONNECTING MEANS IF NOT IN THE SAME
LOCATION IN ACCORDANCE WITH NEC 690.56.

4
LABEL(S) WITH MARKING, "TURN RAPID SHUTDOWN
SWITCH TO THE 'OFF' POSITION TO SHUT DOWN PV
SYSTEM AND REDUCE SHOCK HAZARD IN THE ARRAY,"
SHALL BE LOCATED WITHIN 3 FT OF SERVICE
DISCONNECTING MEANS. THE TITLE SHALL UTILIZE
CAPITALIZED LETTERS WITH A MINIMUM HEIGHT OF 3/8″.
ALL TEXT SHALL BE LEGIBLE AND CONTRAST THE
BACKGROUND. .

5
LABEL(S) WITH MARKING, "WARNING PHOTOVOLTAIC
POWER SOURCE," SHALL BE LOCATED AT EVERY 10 FT
OF EACH DC RACEWAY AND WITHIN 1 FT OF EVERY TURN
OR BEND AND WITHIN 1 FT ABOVE AND BELOW ALL
PENETRATIONS OF ROOF/CEILING ASSEMBLIES, WALLS
AND BARRIERS. THE LABEL SHALL HAVE 3/8″ TALL
LETTERS IN WHITE ON A RED BACKGROUND .

6
LABEL(S) WITH MARKING, "RAPID SHUTDOWN SWITCH
FOR SOLAR PV SYSTEM," SHALL BE LOCATED WITHIN 3
FT OF RAPID SHUTDOWN SWITCH. THE LABEL SHALL
HAVE 3/8″ TALL LETTERS AND BE REFLECTIVE WITH
WHITE TEXT ON A RED BACKGROUND.
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STRUCTURAL DESIGN PARAMETERS
ELEVATION 4993 FT
SEISMIC 0.207 SDS

WIND (ASCE 7-16) 140 MPH, EXPOSURE CATEGORY B,
RISK CATEGORY II

GROUND SNOW LOAD 35 PSF

ROOF PROPERTIES
ROOF MATERIAL
SLOPE 2/12 (9.5°)
MEAN ROOF HEIGHT 11.3FT
ROOF DECKING 15/32" OSB
CONSTRUCTION TRUSSES (2X4 TOP-CHORD), 33IN OC

MODULE MECHANICAL PROPERTIES
MODEL TRINA SOLAR TSM-415NE09RC.05
DIMENSIONS (AREA) 69.4IN X 44.6IN X 1.2IN (21.5 SQ FT)
WEIGHT 48.1 LBS

MOUNTING SYSTEM PROPERTIES
RAIL MODEL K2 CROSSRAIL 44-X
ANCHOR MODEL K2 4000060 (FLASHED), 2.5IN AIR GAP

FASTENING METHOD 2.5 INCH EMBEDMENT INTO TRUSSES
WITH (1) 5/16IN DIA. FASTENER

GROUNDING AND
BONDING

INTEGRAL GROUNDING CERTIFIED
TO UL 2703 REQUIREMENTS

DEAD LOAD CALCULATIONS
LOAD QTY LBS TOTAL LBS
MODULES 14 48.1 672.9

DEVICES 6 3.4

LINEAR FEET OF RAIL 107 FT 0.5 50.1
ANCHORS 40 1.2 50.0
MISC. HARDWARE 5.7 5.7
TOTAL ARRAY WEIGHT 782.0 LBS
AREA NAME QTY SQFT TOTAL SQFT
MODULES 14 21.5 301.0
POINT LOAD (782.0 LBS / 40 ATTACHMENTS) 19.6 LBS
DIST. LOAD (782.0 LBS / 301.0 SQFT) 2.6 PSF

NOTES

1
TRUSS LOCATIONS ARE APPROXIMATE. CONTRACTOR
MAY NEED TO MAKE MINOR ADJUSTMENTS TO ANCHOR
LOCATIONS. IN NO CASE SHALL THE ANCHOR SPACING
EXCEED "MAX. ANCHOR SPACING"

ANCHOR PLACEMENT PARAMETERS (ASCE 7-16)
WIND  PRESSURE
ZONE

MODULE WIND
EXPOSURE

MAX. ALLOWABLE
RAIL SPAN

MAX. ANCHOR
SPACING

MAX. ALLOWABLE
CANTILEVER

ZONES 1, 2E, 2N,
2R, 3E NORMAL 52.0IN 33.0IN 17.3IN

ZONE 3R NORMAL 51.0IN 33.0IN 17.0IN

DISTANCE α IS EQUAL TO 10% OF THE BUILDING'S LEAST HORIZONTAL DIMENSION ("LHD") OR 40%
OF THE EAVE HEIGHT, WHICHEVER IS SMALLER, BUT NOT LESS THAN 4% OF THE LHD OR 3 FT.
THESE SETBACKS ARE APPLIED TO THE BUILDING FOOTPRINT AND PROJECTED TO THE ROOF
PLANES IN ACCORDANCE WITH GUIDANCE PROVIDED BY ASCE 7-16 FIGURES 30.3-2B–I.

α = MAX(MIN(0.4 * EAVE HEIGHT, 0.1 * LHD),  0.04 * LHD, 3 FT)

3.0 FT = MAX(MIN(0.4 * 10.0 FT, 0.1 * 15.6 FT), 0.04 * 15.6 FT, 3 FT)
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Conductor, Conduit, and OCPD Sizing Validation
1. Maximum System DC Voltage Test

1.1. Tesla inverter w/14 Trina Solar TSM-415NE09RC.05 (415W)s

Array Properties

Array Type String Inverter Array
System Description Tesla inverter w/14 Trina Solar TSM-

415NE09RC.05 (415W)s
Module TSM-415NE09RC.05 (415W)
Highest number of modules in series
in a PV Source Circuit

7

Design Low Temp. -22.6°C
Module voc 50.1V
Temp. Coefficient voc -0.124V/C

NEC Code Calculations

A. Maximum Voltage of PV Source Circuit 392.1V
see NEC 690.7(A)

NEC 690.7(A) requires that if the PV module manufacturer provides a
temperature coefficient of open-circuit voltage, it must be used to
calculate the PV array's maximum system voltage. It includes an
information note recommending the use of the ASHRAE 'Extreme Annual
Mean Minimum Design Dry Bulb Temperature' as the design low
temperature. Using these values, the module Voc (50.1V) will increase to
56.01V at the design low temperature (-22.6°C).
(-22.6°C - 25°C) X -0.124V/C + 50.1V = 56.01V
The string Voc at the design low temperature is 392.1V.
56.01V X 7 = 392.1V

NEC Code Validation Tests

1. PV Source Circuit maximum Voc must not exceed
600V
392.1V < 600V = true

PASS

2. Wire, Conduit, and OCPD Code Compliance Validation
2.1. #1: PV Source Circuit: PV Source to Transition Box

Circuit Section Properties

Conductor 10 AWG PV Wire, Copper
Equipment Ground Conductor (EGC) 6 AWG Bare, Copper
OCPD(s) N/A
Raceway/Cable Free Air
Lowest Terminal Temperature
Rating

90 °C

Maximum Wire Temperature 33 °C
Power Source Description String of 7 TSM-415NE09RC.05

(415W) PV modules
Power Source Current 10.5A
Voltage 294V - 350V
Module Series Fuse Rating 20A
Total Number of Series Strings 1

NEC Code Calculations

A. Continuous Current 13.13A
see NEC 690.8(A)(1)(a)(1)

The continuous current for this PV source circuit is equal to the short
circuit current of the PV module (10.5A) multiplied by 1.25
10.5A X 1.25 = 13.13A

B. Ampacity of Conductor 55A
see NEC Table 310.17

Ampacity (30°C) for a copper conductor with 90°C insulation in free air is
55A.

C. Derated Ampacity of Conductor 53A
see NEC 310.15(B)(2), NEC Table 310.15(C)(1), and NEC Article 100

The temperature factor for 90°C insulation at 33°C is 0.96.
The fill factor for conductors in free air is 1.
The ampacity derated for Conditions of Use is the product of the
conductor ampacity (55A) multiplied by the temperature factor (0.96) and
by the fill factor (1).
55A X 0.96 X 1 = 52.8A rounded to 53A

D. Max Current for Terminal Temp. Rating 40A
see NEC 110.14(C)

The lowest temperature rating for this conductor at any termination is
90°C.
Using the method specified in NEC 110.14(C), the maximum current
permitted to ensure that the device terminal temperature does not exceed
its 90°C rating would be the amount referenced in the 90°C column in
NEC Table 310.16, which is 40A.

E. Minimum Required EGC Size 12 AWG
see NEC 690.45 and NEC Table 250.122

No OCPD is used in circuit and an assumed rating of 16A has been
calculated in accordance with NEC 690.45
The smallest EGC size allowed is 12 AWG for OCPD rating 16A
according to Table 250.122.
According to NEC 690.45, it is not necessary to increase the size of the
PV array's EGC when conductors are oversized for voltage drop
considerations.

NEC Code Validation Tests

1. System must meet requirements for not having
series fuse (NEC 690.9(A))

PASS

2. Derated Ampacity must be greater than or equal to
the Continuous Current (NEC Article 100)
53A >= 13.13A = true

PASS

3. Conductor Ampacity must be at least 125% of
Continuous Current (NEC 215.2(A)(1))
55A >= 13.13A x 1.25 = true

PASS

4. Max current for terminal must be at least 125% of
the Continuous Current. (NEC 110.14(C))
40A >= 13.13A X 1.25  = true

PASS

5. EGC must meet code requirements for minimum
size (NEC Table 250.122)
6 AWG >= 12 AWG = true

PASS

6. EGC must meet code requirements for physical
protection (NEC 250.120(C))
6 AWG >= 6 AWG = true

PASS



2.2. #2: PV Source Circuit: Transition Box to Inverter

Circuit Section Properties

Conductor 10 AWG THWN-2, Copper
Equipment Ground Conductor (EGC) 10 AWG THWN-2, Copper
OCPD(s) N/A
Raceway/Cable 0.75" dia. EMT
Lowest Terminal Temperature
Rating

75 °C

Maximum Wire Temperature 33 °C
Power Source Description String of 7 TSM-415NE09RC.05

(415W) PV modules
Power Source Current 10.5A
Voltage 294V - 350V
Module Series Fuse Rating 20A
Total Number of Series Strings 1

NEC Code Calculations

A. Continuous Current 13.13A
see NEC 690.8(A)(1)(a)(1)

The continuous current for this PV source circuit is equal to the short
circuit current of the PV module (10.5A) multiplied by 1.25
10.5A X 1.25 = 13.13A

B. Ampacity of Conductor 40A
see NEC Table 310.16

Ampacity (30°C) for a copper conductor with 90°C insulation in
conduit/cable is 40A.

C. Derated Ampacity of Conductor 31A
see NEC 310.15(B)(2), NEC Table 310.15(C)(1), and NEC Article 100

The temperature factor for 90°C insulation at 33°C is 0.96.
The fill factor for a conduit/cable that has 4 wires is 0.8.
The ampacity derated for Conditions of Use is the product of the
conductor ampacity (40A) multiplied by the temperature factor (0.96) and
by the fill factor (0.8).
40A X 0.96 X 0.8 = 30.72A rounded to 31A

D. Max Current for Terminal Temp. Rating 35A
see NEC 110.14(C)

The lowest temperature rating for this conductor at any termination is
75°C.
Using the method specified in NEC 110.14(C), the maximum current
permitted to ensure that the device terminal temperature does not exceed
its 75°C rating would be the amount referenced in the 75°C column in
NEC Table 310.16, which is 35A.

E. Minimum Required EGC Size 12 AWG
see NEC 690.45 and NEC Table 250.122

No OCPD is used in circuit and an assumed rating of 16A has been
calculated in accordance with NEC 690.45
The smallest EGC size allowed is 12 AWG for OCPD rating 16A
according to Table 250.122.
According to NEC 690.45, it is not necessary to increase the size of the
PV array's EGC when conductors are oversized for voltage drop
considerations.

F. Minimum Recommended Conduit Size 0.5" dia.
see NEC 300.17

The total area of all conductors is 0.1055in². With a maximum fill rate of
0.4, the recommended conduit diameter is 0.5.

Qty Description Size Type Area Total Area

4 Conductor 10 AWG THWN-2 0.0211in² 0.0844in²

1 Equipment Ground 10 AWG THWN-2 0.0211in² 0.0211in²

5 0.1055in²

0.1055in² / 0.4 = 0.2638in² (Corresponding to a diameter of 0.5")

NEC Code Validation Tests

1. System must meet requirements for not having
series fuse (NEC 690.9(A))

PASS

2. Derated Ampacity must be greater than or equal to
the Continuous Current (NEC Article 100)
31A >= 13.13A = true

PASS

3. Conductor Ampacity must be at least 125% of
Continuous Current (NEC 215.2(A)(1))
40A >= 13.13A x 1.25 = true

PASS

4. Max current for terminal must be at least 125% of
the Continuous Current. (NEC 110.14(C))
35A >= 13.13A X 1.25  = true

PASS

5. EGC must meet code requirements for minimum
size (NEC Table 250.122)
10 AWG >= 12 AWG = true

PASS

6. Conduit must meet code recommendation for
minimum size (NEC 300.17)
0.75in. >= 0.5in. = true

PASS

2.3. #3: Inverter Output: Inverter to Utility Disconnect

Circuit Section Properties

Conductor 8 AWG THWN-2, Copper
Equipment Ground Conductor (EGC) 10 AWG THWN-2, Copper
OCPD(s) 40A
Raceway/Cable 1.0" dia. PVC-80
Lowest Terminal Temperature
Rating

60 °C

Maximum Wire Temperature 33 °C
Power Source Description 7600W Inverter
Power Source Current 32A
Voltage 240V
Inverter Max OCPD rating 40A

NEC Code Calculations

A. Continuous Current 32A
see NEC Article 100

Equipment maximum rated output current is 2 X 10.5A = 32A

B. Ampacity of Conductor 55A
see NEC Table 310.16

Ampacity (30°C) for a copper conductor with 90°C insulation in
conduit/cable is 55A.

C. Derated Ampacity of Conductor 53A
see NEC 310.15(B)(2), NEC Table 310.15(C)(1), and NEC Article 100

The temperature factor for 90°C insulation at 33°C is 0.96.
The fill factor for a conduit/cable that has 2 wires is 1.
The ampacity derated for Conditions of Use is the product of the
conductor ampacity (55A) multiplied by the temperature factor (0.96) and
by the fill factor (1).
55A X 0.96 X 1 = 52.8A rounded to 53A

D. Max Current for Terminal Temp. Rating 40A
see NEC 110.14(C)

The lowest temperature rating for this conductor at any termination is
60°C.
Using the method specified in NEC 110.14(C), the maximum current
permitted to ensure that the device terminal temperature does not exceed
its 60°C rating would be the amount referenced in the 60°C column in
NEC Table 310.16, which is 40A.

E. Minimum Allowed OCPD Rating 40A
see NEC 240.4

NEC 690.9(B)(1) requires OCPD be rated for no less than 1.25 times
Continuous Current of the circuit.
32A X 1.25 = 40A

F. Minimum Required EGC Size 10 AWG
see NEC Table 250.122

The smallest EGC size allowed is 10 AWG for OCPD rating 40A
according to Table 250.122.

G. Minimum Recommended Conduit Size 0.75" dia.
see NEC 300.17

The total area of all conductors is 0.1309in². With a maximum fill rate of
0.4, the recommended conduit diameter is 0.75.

Qty Description Size Type Area Total Area

2 Conductor 8 AWG THWN-2 0.0366in² 0.0732in²

1 Neutral 8 AWG THWN-2 0.0366in² 0.0366in²

1 Equipment Ground 10 AWG THWN-2 0.0211in² 0.0211in²

4 0.1309in²

0.1309in² / 0.4 = 0.3273in² (Corresponding to a diameter of 0.75")

NEC Code Validation Tests

1. OCPD rating must be at least 125% of Continuous
Current (NEC 240.4)
40A >= 32A X 1.25 = true

PASS

2. Derated ampacity must exceed OCPD rating, or
rating of next smaller OCPD (NEC 240.4)
53A >= 40A (OCPD Rating) = true

PASS

3. Derated Ampacity must be greater than or equal to
the Continuous Current (NEC Article 100)
53A >= 32A = true

PASS

4. Conductor Ampacity must be at least 125% of
Continuous Current (NEC 215.2(A)(1))
55A >= 32A x 1.25 = true

PASS

5. Max current for terminal must be at least 125% of
the Continuous Current. (NEC 110.14(C))
40A >= 32A X 1.25  = true

PASS

6. EGC must meet code requirements for minimum
size (NEC Table 250.122)
10 AWG >= 10 AWG = true

PASS

7. Conduit must meet code recommendation for
minimum size (NEC 300.17)
1.0in. >= 0.75in. = true

PASS



2.4. #4: Utility Disconnect Output: Utility Disconnect to Main Service Panel

Circuit Section Properties

Conductor 8 AWG THWN-2, Copper
Equipment Ground Conductor (EGC) 10 AWG THWN-2, Copper
OCPD(s) 40A
Raceway/Cable 0.75" dia. EMT
Lowest Terminal Temperature
Rating

75 °C

Maximum Wire Temperature 33 °C
Power Source Description 7600W Inverter
Power Source Current 32A
Voltage 240V

NEC Code Calculations

A. Continuous Current 32A
see NEC Article 100

Equipment maximum rated output current is 2 X 10.5A = 32A

B. Ampacity of Conductor 55A
see NEC Table 310.16

Ampacity (30°C) for a copper conductor with 90°C insulation in
conduit/cable is 55A.

C. Derated Ampacity of Conductor 53A
see NEC 310.15(B)(2), NEC Table 310.15(C)(1), and NEC Article 100

The temperature factor for 90°C insulation at 33°C is 0.96.
The fill factor for a conduit/cable that has 2 wires is 1.
The ampacity derated for Conditions of Use is the product of the
conductor ampacity (55A) multiplied by the temperature factor (0.96) and
by the fill factor (1).
55A X 0.96 X 1 = 52.8A rounded to 53A

D. Max Current for Terminal Temp. Rating 50A
see NEC 110.14(C)

The lowest temperature rating for this conductor at any termination is
75°C.
Using the method specified in NEC 110.14(C), the maximum current
permitted to ensure that the device terminal temperature does not exceed
its 75°C rating would be the amount referenced in the 75°C column in
NEC Table 310.16, which is 50A.

E. Minimum Allowed OCPD Rating 40A
see NEC 240.4

NEC 690.9(B)(1) requires OCPD be rated for no less than 1.25 times
Continuous Current of the circuit.
32A X 1.25 = 40A

F. Minimum Required EGC Size 10 AWG
see NEC Table 250.122

The smallest EGC size allowed is 10 AWG for OCPD rating 40A
according to Table 250.122.

G. Minimum Recommended Conduit Size 0.75" dia.
see NEC 300.17

The total area of all conductors is 0.1309in². With a maximum fill rate of
0.4, the recommended conduit diameter is 0.75.

Qty Description Size Type Area Total Area

2 Conductor 8 AWG THWN-2 0.0366in² 0.0732in²

1 Neutral 8 AWG THWN-2 0.0366in² 0.0366in²

1 Equipment Ground 10 AWG THWN-2 0.0211in² 0.0211in²

4 0.1309in²

0.1309in² / 0.4 = 0.3273in² (Corresponding to a diameter of 0.75")

NEC Code Validation Tests

1. OCPD rating must be at least 125% of Continuous
Current (NEC 240.4)
40A >= 32A X 1.25 = true

PASS

2. Derated ampacity must exceed OCPD rating, or
rating of next smaller OCPD (NEC 240.4)
53A >= 40A (OCPD Rating) = true

PASS

3. Derated Ampacity must be greater than or equal to
the Continuous Current (NEC Article 100)
53A >= 32A = true

PASS

4. Conductor Ampacity must be at least 125% of
Continuous Current (NEC 215.2(A)(1))
55A >= 32A x 1.25 = true

PASS

5. Max current for terminal must be at least 125% of
the Continuous Current. (NEC 110.14(C))
50A >= 32A X 1.25  = true

PASS

6. EGC must meet code requirements for minimum
size (NEC Table 250.122)
10 AWG >= 10 AWG = true

PASS

7. Conduit must meet code recommendation for
minimum size (NEC 300.17)
0.75in. >= 0.75in. = true

PASS



• Up to 435W, 21.8% module efficiency.
•  Reduce installation cost with higher module power on the roof.
•  Boost performance in warm weather with lower temperature 

coefficiency

Mono Multi Solutions

�_�5W
POSITIVE POWER TOLERANCEMAXIMUM POWER OUTPUT

435W
MAXIMUM EFFICIENCY

21.8%

IEC61215/IEC61730/IEC61701/IEC62716/UL61730
ISO 9001:  Quality Management System
ISO 14001:  Environmental Management System
ISO14064:  Greenhouse Gases Emissions Veri�cation 
ISO45001:  Occupational Health and Safety Management System 

Comprehensive Products and System Certi�cates 
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UniWersal solution for residential and $�* rooftops 

•Innovative non-destructive cell cutting technology for improved 

mechanical resistance and strength 

• First-year degradation 1% and annual degradation at 0.4%

• Up to 25 years product warranty and 25 years power warranty

•  Easy for integration, designed for compatibility with existing mainstream 

inverters and diverse mounting systems

•  Perfect size and low weight for handling and installation 

•  Most valuable solution on low load capacity rooftops  

•  Mechanical performance up to 6000 Pa positive load and 4000 Pa 

negative load 

EU-28 WEEE
COMPLIANT

RECYCLABLE
PACK AGING

  

Trina standard
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100%
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99.0%

89.0%

www.trinasolar.com

CAUTION: READ SAFETY AND INSTALLATION INSTRUCTIONS BEFORE USING THE PRODUCT.

© 2�23 Trina Solar Co.,Ltd. All rights reserved. Specifications included in this datasheet are subject to change without notice. 
Version number: TSM_/"_2�23@"

Operational Temperature

Maximum System Voltage

-40~+85ºC

1500V DC (IEC)

Modules per box: 36 pieces

Modules per 40’ container: 828 pieces

Topcon Bifacial Solar Cells

Max Series Fuse Rating 20A
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(Please refer to product warranty for details)

1762×1134×30 mm (69.37×44.65×1.18 inches)

21.8kg (48.06 lb)

3.2 mm (0.12inches), High Transmission, AR Coated Heat Strengthened Glass

EVA/POE

30mm (1.18 inches)  Anodized  Aluminium Alloy, Black

IP 68 rated

Photovoltaic Technology Cable 4.0mm² (0.006 inches²), 
-andscape� / 11�� mm �1 11�� mm 	43.31�43.31 inches


MC4 EVo2

144cells

Black Grid Transparent Backsheet

Module Dimensions

Weight

Front Glass

Encapsulant material

BackSheet

Frame

J-Box

Cables

Connector

No. of cells

43°C (±2°C)

- 0.30%/°C

- 0.25%/°C

0.04%/°C

Temperature Coe�cient of PMAX

Temperature Coe�cient of VOC

Temperature Coe�cient of ISC

NOCT (Nominal Operating Cell Temperature)

25 year Product Workmanship Warranty

25 year Power Warranty

0.4% Annual Power Attenuation

1% �rst year degradation
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*Measuring tolerance: ±3%.STC: Irrdiance 1000W/m2, Cell Temperature 25ºC, Air Mass AM1.5.

Maximum Power Voltage-V MPP  (V)

Maximum Power Current-I MPP  (A)

Open Circuit Voltage-V OC (V)

Short Circuit Current-I SC (A)

Module E�ciency η m (%) 

Maximum Power-P MAX  (Wp)

Power Tolerance-PMAX (W)

Peak Power Watts-PMAX (Wp)*

NOCT: Irradiance at 800W/m², Ambient Temperature 20°C, Wind Speed 1m/s.

Maximum Power Voltage-VMPP (V)

Maximum Power Current-IMPP (A)

Open Circuit Voltage-VOC (V)

Short Circuit Current-ISC (A)

&lectrical characteristics with different power Cin 	reference to 1�%  *rradiance ratio
 

Irradiance ratio (rear/front)

Open Circuit Voltage-VOC  (V)

Short Circuit Current-ISC (A)

Maximum Power Voltage-VMPP  (V)

Maximum Power Current-IMPP (A)

Total Equivalent power -PMAX (Wp)

Power Bifaciality:65±10%.
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Tesla Solar Inverter
with Site Controller 

May 12, 2023

Tesla Solar Inverter completes the Tesla home solar system, converting DC power from solar to AC power for home consumption. 
Tesla's renowned expertise in power electronics has been combined with robust safety features and a simple installation process 
to produce an outstanding solar inverter that is compatible with both Solar Roof and traditional solar panels. Once installed, 
homeowners use the Tesla mobile app to manage their solar system and monitor energy consumption, resulting in a truly unique 
ecosystem experience.

KEY FEATURES

•	 Built on Powerwall technology for 
exceptional efficiency and reliability 

•	 Wi-Fi, Ethernet, and cellular connectivity 
with easy over-the-air updates

•	 Designed to integrate with Tesla Powerwall and Tesla App

•	 0.5% revenue-grade metering for Solar Renewable 
Energy Credit (SREC) programs included

2Tesla Solar Inverter and Solar Shutdown Device Datasheet

Tesla Solar Inverter Technical Specifications

Electrical Specifications: 
Input (DC)

MPPT 4

Input Connectors per MPPT 1-2-1-2

Maximum Input Voltage 600 VDC

DC Input Voltage Range 60 - 550 VDC

DC MPPT Voltage Range 60 - 480 VDC1

Maximum Current per MPPT (IMP) 13 A2

Maximum Short Circuit Current per 
MPPT (ISC)

17 A2

Performance 
Specifications

Peak Efficiency 98.6% at 240 V

CEC Efficiency 98.0% at 240 V

Allowable DC/AC Ratio 1.7

Customer Interface Tesla Mobile App

Internet Connectivity Wi-Fi (2.4 GHz, 802.11 b/g/n),  
Ethernet, Cellular (LTE/4G)3

Revenue Grade Meter Revenue Accurate (+/- 0.5%) 

AC Remote Metering Support Wi-Fi (2.4 GHz, 802.11 b/g/n), RS-485

Protections Integrated arc fault circuit  
interrupter (AFCI), Rapid Shutdown

Supported Grid Types 60 Hz, 240 V Split Phase

Warranty 12.5 years

3Cellular connectivity subject to network operator service coverage and signal strength.

1Maximum current.
2Where the DC input current exceeds an MPPT rating, jumpers can be used to allow a single MPPT to 

intake additional DC current up to 26 A IMP / 34 A ISC.

Electrical Specifications: 
Output (AC)

Model Number 1538000-xx-y

Output (AC) 1 3.8 kW 5 kW 5.7 kW 7.6 kW 

Nominal Power 3,800 W 5,000 W 5,700 W 7,600 W

Maximum Apparent Power 3,840 VA 5,040 VA 6,000 VA 7,680 VA 

Maximum Continuous Current 16 A 21 A 24 A 32 A

Breaker (Overcurrent Protection) 20 A 30 A 30 A 40 A

Nominal Power Factor 1 - 0.9 (leading / lagging

THD (at Nominal Power) <5%



3Tesla Solar Inverter and Solar Shutdown Device Datasheet

Mechanical Specifications Dimensions 660 mm x 411 mm x 158 mm (26 in x 16 in x 6 in)

Weight 52 lb4

Mounting Options Wall mount (bracket)

411 mm

660 
mm

158  
mm

Tesla Solar Inverter Technical Specifications

Environmental Specifications Operating Temperature –30°C to 45°C (–22°F to 113°F)5

Operating Humidity (RH) Up to 100%, condensing

Storage Temperature –30°C to 70°C (–22°F to 158°F)

Maximum Elevation 3000 m (9843 ft)

Environment Indoor and outdoor rated

Enclosure Rating Type 3R

Ingress Rating IP55 (Wiring compartment)

Pollution Rating PD2 for power electronics and terminal wiring
compartment, PD3 for all other components

Operating Noise @ 1 m < 40 db(A) nominal, < 50 db(A) maximum

Compliance Information Grid Certifications UL 1741, UL 1741 SA, UL 1741 SB, UL 1741 PCS, 
IEEE 1547-2018, IEEE 1547.1 

Safety Certifications UL 1741 PVRSS, UL 1699B, UL 1998 (US), UL 3741

Emissions EN 61000-6-3 (Residential), FCC 47CFR15.109 (a)

4Door and bracket can be removed for a mounting weight of 37 lb.

5Performance may be de-rated to 6.2 kW at 240 V when operating at temperatures 
greater than 45°C.

4Tesla Solar Inverter and Solar Shutdown Device Datasheet

Electrical 
Specifications

Model MCI-1 MCI-2

Nominal Input DC Current Rating (IMP) 12 A 13 A

Maximum Input Short Circuit Current (ISC) 19 A 17 A

Maximum System Voltage (PVHCS) 600 V DC 1000 V DC6

Solar Shutdown Device Technical Specifications

Environmental 
Specifications

Operating Temperature -40°C to 50°C 
(-40°F to 122°F)

-45°C to 70°C 
(-49°F to 158°F)

Storage Temperature –30°C to 70°C 
(–22°F to 158°F)

–30°C to 70°C 
(–22°F to 158°F)

Enclosure Rating NEMA 4X / IP65 NEMA 4X / IP65 

RSD Module 
Performance

Maximum Number of Devices per String 5 5

Control Power Line Excitation Power Line Excitation

Passive State Normally Open Normally Open

Maximum Power Consumption 7 W 7 W

Warranty 25 years 25 years

—
The Solar Shutdown Device is a Mid-Circuit Interrupter (MCI) and is part of the PV system rapid shutdown (RSD) function in 
accordance with Article 690 of the applicable NEC. When paired with Tesla Solar Inverter, solar array shutdown is initiated by any 
loss of AC power.

Mechanical 
Specifications

Electrical Connections MC4 Connector MC4 Connector

Housing Plastic Plastic

Dimensions 125 x 150 x 22 mm  
(5 x 6 x 1 in)

173 x 45 x 22 mm  
(6.8 x 1.8 x 1 in)

Weight 350 g (0.77 lb) 120 g (0.26 lb)

Mounting Options ZEP Home Run Clip
M4 Screw (#10)
M8 Bolt (5/16")
Nail / Wood screw

Wire Clip

UL 3741 PV Hazard Control (and PVRSA) Compatibility

The following categories of solar module meet the UL 3741 PVHCS listing when installed with Tesla Solar Inverter and Solar 
Shutdown Devices. 

Tesla Solar Roof PV Hazard Control System: BIPV compliance document

Tesla or Hanwha (Q.Peak Duo BLK or BLK-G6+) 
Modules certified for use with ZEP racking

PV Hazard Control System: ZS PVHCS compliance document

Other module and racking combinations PV Hazard Control System: Generic PV Array compliance document

Compliance 
Information

Certifications UL 1741 PVRSE, UL 3741, 
PVRSA (Photovoltaic Rapid Shutdown Array)

RSD Initiation Method PV System AC Breaker or Switch

6Maximum System Voltage is limited by Tesla Solar Inverter to 600 V DC.
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Product data sheet
Characteristics

D222NRB
SWITCH FUSIBLE GD 240V 60A 2P NEMA3R

Product availability:  Stock - Normally stocked in distribution facility

Main
Product Single Throw Safety Switch
Current Rating 60 A
Certifications UL listed file E2875
Enclosure Rating NEMA 3R
Disconnect Type Fusible disconnect switch
Factory Installed Neutral Neutral (factory installed)
Short Circuit Current
Rating

100 kA maximum depending on fuse H, K or R

Mounting Type Surface
Number of Poles 2
Electrical Connection Lugs
Duty Rating General duty
Voltage Rating 240 V AC
Wire Size AWG 12...AWG 3 aluminium

AWG 14...AWG 3 copper

Complementary
Width 189.23 mm (7.45 in)
Height 377.95 mm (14.88 in)
Depth 123.70 mm (4.87 in)
Tightening torque 3.95 N.M (35 lbf.in) 0.00…0.01 in² (2.08…5.26 mm²) AWG 14...AWG 10)

3.95 N.M (35 lbf.in) AWG 14...AWG 10)
5.08 N.M (45 lbf.in) 0.01 in² (8.37 mm²) AWG 8)
5.08 N.M (45 lbf.in) 0.02…0.03 in² (12.3…21.12 mm²) AWG 6...AWG 4)
5.65 N.m (50 lbf.in) 0.04 in² (26.67 mm²) AWG 3)

Ordering and shipping details
Category 00106 - D & DU SW,NEMA3R, 30-200A
Discount Schedule DE1A
GTIN 00785901460640
Package weight(Lbs) 3.74 kg (8.25 lb(US))
Returnability Yes
Country of origin US

Offer Sustainability
Sustainable offer status Green Premium product
California proposition 65 WARNING: This product can expose you to chemicals including: Lead and lead

compounds which is known to the State of California to cause Carcinogen & Re-
productive harm. For more information go to www.p65warnings.ca.gov

REACh Regulation REACh Declaration
REACh free of SVHC Yes
EU RoHS Directive Compliant EU RoHS Declaration
Mercury free Yes
RoHS exemption information Yes
China RoHS Regulation China RoHS Declaration
Environmental Disclosure Product Environmental Profile
Circularity Profile No need of specific recycling operations

2

Contractual warranty
Warranty 18 months



Everest Solar Systems LCC

2835 La Mirada Dr, Suite A

Vista, CA 92081

TEL: (760) 301-5300

Attn.: Everest Solar - Engineering Department

Subject: Engineering Certification for the State of Colorado

Building Codes: 1. ASCE/SEI 7-16, Minimum Design Loads for Buildings and Other Structures, by American 

Society of Civil Engineers

2. 2018 International Building Code, by International Code Council, Inc.

3. 2018 International Residential Code, by International Code Council, Inc.

4. AC428, Acceptance Criteria for Modular Framing Systems Used to Support Photovoltaic 

(PV) Panels, November 1, 2012 by ICC-ES

5. Aluminum Design Manual 2015,  by The Aluminum Association, Inc.

6. ANSI/AWC NDS-2018, National Design Specification for Wood Construction, by the 

American Wood Council

Design Criteria: Risk Category II

Seismic Design Category = A - E

Exposure Category = B, C & D
Basic Wind Speed (ultimate) per ASCE 7-16 = 95 mph to 200 mph

Ground Snow Load = 0 to 100 (psf)

This letter certifies that the loading criteria and design basis for the

Everest Solar CrossRail Span Tables are 

in compliance with the above codes. 

If you have any questions on the above, do not hesitate to call.

Prepared by:

PZSE, Inc. – Structural Engineers

Roseville, CA

April 14, 2020

PZSE, Inc. – Structural Engineers has provided engineering and span tables for the Everest Solar CrossRail, as presented in 

PZSE Report # 20-02753vHG.01, "Engineering Certification for the Everest Solar CrossRail - Dual Rail System for Gable and Hip 

Roofs".  All information, data, and analysis therein are based on, and comply with, the following building codes and typical 

specifications:

Re: Report # 20-02753vHG.01 – Everest Solar CrossRail - 44-X Dual Rail System for Gable and Hip Roofs

July 21, 2021July 21, 2021

DIGITALLY SEALED

K2 Systems
2835 La Mirada Dr, Suite A
Vista, CA 92081
TEL: (760) 301-5300

Attn.:  K2 Systems - Engineering Department

Subject: Engineering Certification for the State of Colorado

Building Codes: 1. ASCE/SEI 7-16, Minimum Design Loads for Buildings and Other Structures, by American 
Society of Civil Engineers

2. 2018 International Building Code, by International Code Council, Inc.
3. 2018 International Residential Code, by International Code Council, Inc.
4. AC428, Acceptance Criteria for Modular Framing Systems Used to Support Photovoltaic 

(PV) Panels, November 1, 2012 by ICC-ES
5. Aluminum Design Manual 2015,  by The Aluminum Association, Inc.
6. ANSI/AWC NDS-2018, National Design Specification for Wood Construction, by the 

American Wood Council

Design Criteria: Risk Category II
Seismic Design Category = A - E
Exposure Category = B, C & D
Basic Wind Speed (ultimate) per ASCE 7-16 = 95 mph to 200 mph
Ground Snow Load = 0 to 100 (psf)

This letter certifies that the loading criteria and design basis for the
K2 Systems CrossRail Span Tables are 
in compliance with the above codes. 

If you have any questions on the above, do not hesitate to call.

Prepared by:
PZSE, Inc. – Structural Engineers
Roseville, CA

October 7, 2021

PZSE, Inc. – Structural Engineers has provided engineering and span tables for the K2 Systems CrossRail, as presented in PZSE 
Report # 20-02753vMS.01, "Engineering Certification for the K2 Systems CrossRail - Dual Rail System for Monoslope Roofs".  
All information, data, and analysis therein are based on, and comply with, the following building codes and typical 
specifications:

Re: Report # 20-02753vMS.01 – K2 Systems CrossRail - 44-X Dual Rail System for Monoslope Roofs

EH
CAZHTENEKL

N

AP RU DE
SNECIL

R

ODAROLOC

EENIGNELANOISSEFOR
P 45677

EXP. 10/31/2023

DIGITALLY SIGNED
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K2 Systems. Innovative mounting system from a strong team.

With sophisticated product innovations and a deep customer focus, K2 
Systems is the engineering leader for all your mounting system needs. We are 
market leaders with more than 20 GW installed worldwide. Our systems are 
designed in our own product development department and we continually 
optimize and adapt mounting systems to the ever changing market.

A knowledgeable and friendly team

Just like a mountain climbing team, K2 Systems 
is built on mutual trust. This applies to our 
customer service as well as within the company 
itself, because we believe a trusting partnership 
leads to successful photovoltaic projects.

Our employees place total focus on the needs 
and wishes of our customer. This is true in all 
company departments.

10 locations and worldwide sales network

In our international team, everyone works 
together to provide customers with competent, 
comprehensive and entirely personalized service.

This is especially true in the constant training 
our employees undergo with regards to product 
optimization, quality assurance, or innovations in 
construction techniques.

Quality management and certificates

K2 Systems stands for outstanding quality standards, the highest quality products and 
sophisticated product innovations. Our customers and business partners deeply appreciate all of 
these factors. Independent authorities such as UL and Intertek have tested, confirmed, and certified 
our skills and components. External authorities are not the only ones to have put K2 Systems to the 
test. Our internal quality control ensures that all our products are subject to a constant review 
process.

These measurements all ensure the outstanding quality standards that exemplify products from K2 
Systems. All our products are German engineered but tailored for the US and Mexico markets. Our 
customers can rely on our high quality and appreciate the fact that we offer a 25-year product 
warranty on all our components.

Product guarantee

K2 Systems offers a 25-year product warranty on all products in its portfolio. The 
use of high quality materials and a three-level quality inspection ensures these 
standards.

In a nutshell

As roof-top specialists, we offer effective and economical solutions for roofs all around the world 
and provide professional, fast and reliable support for our customers in the solar industry.

| Connecting Strength  
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Roofs

Roof System Module Height Quantity Total power

Roof 1
Composite Shingles

Shared Rail TSM-415NE09RC.05
69x45x1 in
415 Wp

10.0 ft 14 5.81 kWp

Total 14 5.81 kWp

Project information

Address 718 Remington St, Fort Collins, CO 80524, USA

Customer Jordan Wiswell

Load settings

Design method ASCE 7-16

Snow load on ground level 35.00 psf

Risk Category II - Normal

Wind speed 140.0 mph

Material values
  

Aluminium EM-AW 6063 (EP, ET, ER/B) T66

Elastic module E = 70.000 N/mm²

Shear module G = 26.923 N/mm²

Density g = 2.700 kg/m³

Thermal coefficient αT = 2.3e-⁵

Yielding strength fo,k = 200 N/mm²

Ultimate strength fu,k = 245 N/mm²

THE PROJECT IS VERIFIED.
The selected mounting system can be installed as planned.
Thank you for choosing a K2 mounting system.

| Connecting Strength  
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Project information

Address 718 Remington St, Fort Collins, CO 80524, USA

Customer Jordan Wiswell

Author Andrew Lyle

| Connecting Strength  
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Base Rails

Whole Rails Rail cutting

Type Total Rail Length Quantity 13.83 ft Part of Rail Length Rest

3*A 26.021 ft 1*13.83 ft 13.833 12.188 from 
13.833

1.612

1 cm is viewed as lost for each cutting

Red numbers are leftover rails which will not be used any longer

Fastener Spacing

Module Array Distance maximum 
cantilever length

maximum fastener 
spacing

1 Edge (2") 2.79 ft 1.358 2.802

1 Center (1) 2.79 ft 1.358 2.802

1 Edge (2) 2.79 ft 1.358 2.802

1 Corner (3") 2.79 ft 1.358 2.802

1 Corner (3) 2.79 ft 1.358 2.802

1 Edge (2") 
(exposed)

2.79 ft 1.358 2.802

1 Center (1) 
(exposed)

2.79 ft 1.358 2.802

1 Edge (2) (exposed) 2.79 ft 1.358 2.802

1 Corner (3") 
(exposed)

2.79 ft 1.358 2.802

Module arrays

Module array Width[ft] Length[ft] Width in modules Length in modules

1 7.93 3.54 7 2

| Connecting Strength  
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7

2

N

Roof 1 Module array 1

Mounting System Shared Rail

Module 14(5.81 kWp) x 
TSM-415NE09RC.05

Row spacing 5.8 ft

1
N

| Connecting Strength  
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2.79

26.4 ft (7)

11.6 ft (2)

26.02 ft

(2.4) (2.4)

(3.4)

(3.4)

(2.3)(2.3)

(6.0)

(6.0)
Dc= 1 in Dm= 0 in

A

A

A

N

Roof 1 Module array 1 Module block 1

Modules 7 x 2 = 14

Legend

Fastener

Mounting rail: 48-X

Distance to Roof Edge [ft]

Dc Distance for clamping between modules

Dm Distance between modules

1
N

| Connecting Strength  
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Roof System Module Height Quantity Total power

Roof 1
Composite Shingles

Shared Rail TSM-415NE09RC.05
69x45x1 in
415 Wp

10.0 ft 14 5.81 kWp

Module

Name TSM-415NE09RC.05

Manufacturer Trina

Output power 415 Wp

Dimensions 69x45x1 in

Weight 47.0 lbm

Components

Fastener EverFlash eComp+SRS Slide Kit, Mill

Base rails 48-X

Loads on modules (module dimensioning)

Array A-TrA 
[ft²]

ultimate state [psf] serviceability [psf]

Pressure 
⟂

Pressure 
∥

Uplift 
⟂

Uplift 
∥

Pressure 
⟂

Pressure 
∥

Uplift 
⟂

Uplift 
∥

Edge (2") 21.49 32.2 4.0 -9.2 0.2 32.2 4.0 -9.2 0.2

Center (1) 21.49 32.2 4.0 -6.0 0.2 32.2 4.0 -6.0 0.2

Edge (2) 21.49 32.2 4.0 -7.2 0.2 32.2 4.0 -7.2 0.2

Corner (3") 21.49 32.2 4.0 -14.0 0.2 32.2 4.0 -14.0 0.2

Corner (3) 21.49 32.2 4.0 -9.5 0.2 32.2 4.0 -9.5 0.2

Edge (2") (exposed) 21.49 32.2 4.0 -14.6 0.2 32.2 4.0 -14.6 0.2

Center (1) (exposed) 21.49 32.2 4.0 -9.8 0.2 32.2 4.0 -9.8 0.2

Edge (2) (exposed) 21.49 32.2 4.0 -11.5 0.2 32.2 4.0 -11.5 0.2

Corner (3") 
(exposed)

21.49 32.2 4.0 -21.7 0.2 32.2 4.0 -21.7 0.2

| Connecting Strength  
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Utilization result

load-bearing 
capacity

Usab. Distances maximum values

No. roof areas Pr CL Fst Pr Fst BR CL Fst

Module Array σ[%] σ[%] F[%] f[%] [ft] [ft] Lmax[ft] Fst Dmax[ft]

1 Edge (2") 38.6 0.0 99.6 29.1 2.792 --- 1.358 2.802

1 Center (1) 38.6 3.4 99.6 29.1 2.792 --- 1.358 2.802

1 Edge (2) 38.6 0.0 99.6 29.1 2.792 --- 1.358 2.802

1 Corner (3") 38.6 0.0 99.6 29.1 2.792 --- 1.358 2.802

1 Corner (3) 38.6 0.0 99.6 29.1 2.792 --- 1.358 2.802

1 Edge (2") (exposed) 38.6 0.0 99.6 29.1 2.792 --- 1.358 2.802

1 Center (1) (exposed) 38.6 6.7 99.6 29.1 2.792 --- 1.358 2.802

1 Edge (2) (exposed) 38.6 0.0 99.6 29.1 2.792 --- 1.358 2.802

1 Corner (3") (exposed) 38.6 0.0 99.6 29.1 2.792 --- 1.358 2.802

Pr Profile

Fst Fastener

σ Stress

f deflection

F Force

CL/Lmax maximum cantilever length

Fst Dmax maximum fastener spacing

BR base rail

Usab. usability

CL Cantilever

Array Layout

Array Rows Columns Length Width Orientation Total 
Weight

Racking 
Weight

Distributed 
Weight

1 2 7 312.26 
in

139.47 
in

Portrait 733.44 lbm 75.44 lbm 2.413 psf

| Connecting Strength  

Results | Roof 1  
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Notes
Ensure rail connectors do not interfere with L-feet or roof attachments. Additional fastners and/or re-
positioning of their locations may be required.
The structure was statically verified in accordance with Eurocode 9: Design of aluminum structures (DIN 
EN 1999-1-1:2021) and offers sufficient load-bearing capacity and stability for the loads specified in the 
chapter 'Maximum actions on the components'.
Adjustment factor for wind load regarding servise life periond, fW, is according to DIN EN 1991-1-4/ NA, 
NDP for 4.2 (2P) note 5, table 3
Adjustment factor for snow load regarding servise life periond, fS, is according to DIN EN 1991-1-3/ annex 
D, table 4
Before installation, Contractor must verify that the system meets all applicable laws, regulations, 
ordinances, and codes. Contractor shall verify that the roof or other structures to which the system is 
being attached are capable of carrying the system loads.

| Connecting Strength  
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General information

Name Wiswell Pergola

Mounting System Shared Rail

Location information

Address 718 Remington St, Fort Collins, CO 80524, USA

Ground level 4,989.8 ft

Roof information

Building height 10.0 ft

Roof type Monopitch roof

Roof pitch 7°

min. roof edge distance 0.83 ft

Rafter spacing 2.792 ft

Set rafter to left edge No

Rafter spacing left 13.8 in

Set rafter to right edge No

Rafter spacing right 13.8 in

Loads

Design method ASCE 7-16

Wind load

Wind speed V = 140.0 mph

Hurricane prone No

Manual Topographic Factor approved 
by Engineer of Record

Kzt = 1.0

| Connecting Strength  
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Roof areas

Array load impact area
[ft²]

maxCpe21.4
9

minCpe21.4
9

wind pressure
[psf]

wind uplift
[psf]

Edge (2") 21.49 0.267 -1.567 3.030 -17.795

Center (1) 21.49 0.267 -1.100 3.030 -12.493

Edge (2) 21.49 0.267 -1.267 3.030 -14.387

Corner (3") 21.49 0.267 -2.268 3.030 -25.755

Corner (3) 21.49 0.267 -1.601 3.030 -18.179

Edge (2") (exposed) 21.49 0.267 -1.567 4.545 -26.692

Center (1) (exposed) 21.49 0.267 -1.100 4.545 -18.740

Edge (2) (exposed) 21.49 0.267 -1.267 4.545 -21.581

Corner (3") (exposed) 21.49 0.267 -2.268 4.545 -38.633

Snow load

Snow Load on Flat Roofs pf = 24.50 psf

ExposureFactor Ce = 1.00

Reduction Factor = 0.99

Slope Factor Cs = 1.00

ThermalFactor Ct = 1.00

Snow load on ground level sk = 35.000 psf

Snow load on roof si = 30.000 psf

Environment Partially exposed

Dead Load

Weight of module GM = 47.0 lbm

Weight of mounting system per 
module

= 5.5 lbm

Module area AM = 21.49 ft²

| Connecting Strength  
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Maximum load on modules (Mounting system dimensioning)

Array A-TrA 
[ft²]

ultimate state [psf] serviceability [psf]

Pressure 
⟂

Pressure 
∥

Uplift ⟂ Uplift 
∥

Pressure 
⟂

Pressure 
∥

Uplift ⟂ Uplift 
∥

Edge (2") 21.49 32.201 3.954 -9.222 0.179 32.201 3.954 -9.222 0.179

Center (1) 21.49 32.201 3.954 -6.041 0.179 32.201 3.954 -6.041 0.179

Edge (2) 21.49 32.201 3.954 -7.178 0.179 32.201 3.954 -7.178 0.179

Corner (3") 21.49 32.201 3.954 -13.998 0.179 32.201 3.954 -13.998 0.179

Corner (3) 21.49 32.201 3.954 -9.452 0.179 32.201 3.954 -9.452 0.179

Edge (2") 
(exposed)

21.49 32.201 3.954 -14.560 0.179 32.201 3.954 -14.560 0.179

Center (1) 
(exposed)

21.49 32.201 3.954 -9.789 0.179 32.201 3.954 -9.789 0.179

Edge (2) (exposed) 21.49 32.201 3.954 -11.494 0.179 32.201 3.954 -11.494 0.179

Corner (3") 
(exposed)

21.49 32.201 3.954 -21.725 0.179 32.201 3.954 -21.725 0.179

Max. load on fastener

Array A-TrA 
[ft²]

ultimate state [lbf] serviceability [lbf]

Pressure 
⟂

Pressure 
∥

Uplift ⟂ Uplift 
∥

Pressure 
⟂

Pressure 
∥

Uplift ⟂ Uplift 
∥

Edge (2") 21.49 577.397 70.895 -165.358 3.203 577.397 70.895 -165.358 3.203

Center (1) 21.49 577.397 70.895 -108.323 3.203 577.397 70.895 -108.323 3.203

Edge (2) 21.49 577.397 70.895 -128.700 3.203 577.397 70.895 -128.700 3.203

Corner (3") 21.49 577.397 70.895 -251.002 3.203 577.397 70.895 -251.002 3.203

Corner (3) 21.49 577.397 70.895 -169.492 3.203 577.397 70.895 -169.492 3.203

Edge (2") 
(exposed)

21.49 577.397 70.895 -261.080 3.203 577.397 70.895 -261.080 3.203

Center (1) 
(exposed)

21.49 577.397 70.895 -175.528 3.203 577.397 70.895 -175.528 3.203

Edge (2) 
(exposed)

21.49 577.397 70.895 -206.094 3.203 577.397 70.895 -206.094 3.203

Corner (3") 
(exposed)

21.49 577.397 70.895 -389.546 3.203 577.397 70.895 -389.546 3.203

Resistance Values of Components

Base Rails

Base Rails A Iy Iz Wy Wz

[cm²] [cm^4] [cm^4] [cm³] [cm³]

48-X 3.097 0.14 0.19 0.20 0.15

| Connecting Strength  
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Fastener

Fastener RD,Uplift,Perpendicular [lbf] RD,Pressure,Perpendicular [lbf] RD,Pressure,Parallel [lbf]

EverFlash eComp+SRS Slide Kit, Mill 715.00 705.00 400.00

Utilization result

load-bearing 
capacity

Usab. Distances maximum values

No. roof areas Pr CL Fst Pr Fst BR CL Fst

Module Array σ[%] σ[%] F[%] f[%] [ft] [ft] Lmax[ft] Fst Dmax[ft]

1 Edge (2") 38.6 0.0 99.6 29.1 2.792 --- 1.358 2.802

1 Center (1) 38.6 3.4 99.6 29.1 2.792 --- 1.358 2.802

1 Edge (2) 38.6 0.0 99.6 29.1 2.792 --- 1.358 2.802

1 Corner (3") 38.6 0.0 99.6 29.1 2.792 --- 1.358 2.802

1 Corner (3) 38.6 0.0 99.6 29.1 2.792 --- 1.358 2.802

1 Edge (2") (exposed) 38.6 0.0 99.6 29.1 2.792 --- 1.358 2.802

1 Center (1) (exposed) 38.6 6.7 99.6 29.1 2.792 --- 1.358 2.802

1 Edge (2) (exposed) 38.6 0.0 99.6 29.1 2.792 --- 1.358 2.802

1 Corner (3") (exposed) 38.6 0.0 99.6 29.1 2.792 --- 1.358 2.802

Pr Profile

Fst Fastener

σ Stress

f deflection

F Force

CL/Lmax maximum cantilever length

Fst Dmax maximum fastener spacing

BR base rail

Usab. usability

CL Cantilever

| Connecting Strength  
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Position Item no. Item description Quantity Weight

1 4000663 CrossRail 48-X 166", Dark 6 47.1 lbm

2 4000386 RailConn CR 48-X,48-XL Struct Set, Dark 3 1.5 lbm

3 4000015 EverFlash eComp+SRS Slide Kit, Mill 30 22.5 lbm

4 4000689-H CR MC Dark, 48-50mm, Shared RL 30-47mm, 13mm Hex 26 4.5 lbm

5 4000093 CR EC Dark, 40-47mm, Shared RL 30-40mm 4 0.7 lbm

6 4000609 Shared Rail Clamp Add-On, Slide In, 10mm 26 1.2 lbm

7 4005394 Wire Management Clip, Omega, Black 14 0.1 lbm

8 4000069 Wire Management Clip, TC 28 0.3 lbm

9 4000431 CrossRail Flat EndCap, CR 48-X,48-XL 6 0.1 lbm

10 4000006-H K2 Ground Lug, 13mm Hex Set 1 0.2 lbm

Total 78.2 lbm

| Connecting Strength  

Bill of material  
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Thank you for choosing a K2 mounting system.

Systems from K2 Systems are quick and easy to install.
We hope these instructions have helped.
Please contact us with any questions or suggestions for improvement.

Our contact data:

k2-systems.com/en/contact

Our General Terms of Business apply. Please refer to k2-systems.com

K2 Systems LLC

4665 North Avenue Suite I
Oceanside, CA 92056
USA

+1 760-301-5300

info-us@k2-systems.com

k2-systems.com/en-US

| Connecting Strength  



 

  
AHZ Consulting Engineers, Inc. 

111 Rodeo 
Irvine, CA 92602 
(949) 466-1544 
(901) 692-0431 

 
04/15/2024 
 
  
REFERENCE: 718 Remington Street, Fort Collins, CO 80524 
 
To Whom It May Concern: 
 
The following calculations are for the structural engineering design of the PV racking system 
and attachment and are valid only for the structural information referenced in the stamped 
plan set. The verification of such info is the responsibility of others. All PV mounting equipment 
shall be designed and installed per manufacturer's approved installation specifications.  
 
 Limitations   

Installation of the solar panels must be performed in accordance with manufacturer 
recommendations. All work performed must be in accordance with accepted industry-wide 
methods and applicable safety standards. The contractor shall notify AHZ Consulting Engineers, 
Inc. should any damage, deterioration or discrepancies between the as-built condition of the 
structure and the condition described in this letter be found. The use of solar panel support span 
tables provided by others is allowed only where the building type, site conditions, site-specific 
design parameters, and solar panel configuration match the description of the span tables. The 
design of the solar panel racking (mounts, ballast, rails, etc.) and electrical engineering are out of 
the scope of this work. Waterproofing around the roof penetrations is the responsibility of the 
install contractor. AHZ Consulting Engineers, Inc. assumes no responsibility for improper 
installation of the solar array. 
 
The evaluation of the connectors was performed and is only valid for Simpson Strong-Tie® 
products as referenced on the stamped plans and listed on https://www.strongtie.com/. 
 
 
If you have any questions, don't hesitate to contact. 
 
Sincerely, 
Arash Zandieh, Ph.D., P.E. 
a.zandieh@ahzengineers.com | 901-692-0431 
AHZ Consulting Engineers, Inc.
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Design Codes and Guidelines: 

1. ASCE (2016). “Minimum Design Loads for Buildings and Other Structures. ASCE/SEI 
Standard 7-16.” 

2. 2021 International Building Code (IBC) 
3. ACI 318-19 

 
 

Design parameters: 
Risk Category: II 
Design wind speed: 107 mph 
Wind exposure category: C 
Ground snow load: 35 psf 
Building height: 10 ft 
Seismic Design Category: D 
Seismic Importance Factor: 1.0 
SS: 0.194g, S1: 0.056g 
Soil Site Class: D-Default Soil 
SDS: 0.207g, SD1: 0.090g 
 
 

Solar Module:    
BVM7612M-540-H-HC-BF   

Length 7.47 ft 

Width 3.72 ft 

Weight 61.73 lbs 

   

   
Weight of PV panels:   

WPV= 4.00 psf 
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Wind Load on Pergola:    

    
Basic Wind Speed: V 107 mph 

Exposure Category: C   

Risk Category: II   

PV Module Angle:  0 degree 

Building Roof Height: h 10 ft 

Velocity Pressure Exposure Coefficient: Kz 0.85 
ASCE 7-16, Table 
26.10.1 

Topographic Factor: Kzt 1 
ASCE 7-16, Section 
26.8.2 

Wind Directionality Factor: Kd 0.85 
ASCE 7-16, Table 
26.6.1 

ground elevation factor Ke 1 
ASCE 7-16, Section 
26.9 

   (Conservative) 

Velocity pressure qz =0.00256 KzKztKdV2: 21.2 psf 
ASCE 7-16, Equation 
26.10-1 

 

 
 
We use two approaches to calculate the wind pressure on solar panels: 

1) using ASCE 7-16, Section 29.4.4 
   

2) using ASCE 7-16, Section 30.3.2 
   

We will use the maximum wind pressure from two approaches for design. 
 

 

Approach 1: ASCE 7-16 Section 29.4.4    

    

    

p=qh(GCp)(E)(a)   

ASCE 7-16, Equation 
29.4-7 

    

a 0.8  

ASCE 7-16, Figure 9.4.8 
(Conservative) 

E 1.5  Assume Exposed 
 

   

GCp:   

ASCE 7-16, Figure 
30.3.2A 

External pressure coefficient Zone 1': GCp 0.9  
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External pressure coefficient Zone 1: GCp 1.7  
External pressure coefficient Zone 2: GCp 2.3  

External pressure coefficient Zone 3: GCp 3.2  

External pressure coefficient (downward): GCp 0.3  

Use GCp for Zone 2   
 

   
 
   

   

Minimum Design Wind Pressures 16 psf 
ASCE 7-16, Section 
30.2.2 

   
 

 Uplift Wind load on modules: 58.4 psf >16 psf OK 

Downward Wind load on modules: 7.6 psf <16 psf ; Use 16 psf 

    

    
Approach 2: ASCE 7-16, Section30.2.2    

    

Design Wind Pressure p= qz (GCp-GCpi) 
  

ASCE 7-16, Equation 
30.3-1 

Internal pressure coefficient: GCpi 0.18 
ASCE 7-16, Table 
26.13-1 

    

   
 

GCp:   

ASCE 7-16, Figure 
30.3.2A 

External pressure coefficient Zone 1': GCp 0.9  
External pressure coefficient Zone 1: GCp 1.7  
External pressure coefficient Zone 2: GCp 2.3  

External pressure coefficient Zone 3: GCp 3.2  

External pressure coefficient (downward): GCp 0.3  

Use GCp for Zone 2   
 

 
   

    

    

Minimum Design Wind Pressures 16 psf 
ASCE 7-16, Section 
30.2.2 
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 Wind pressure acting away from the 
surface: 

52.5 psf 
>16 psf OK 

 Wind pressure acting toward the surface: 10.2 psf <16 psf; Use 16 psf 

     

 

Snow loads:   
 

   
 

pg = Ground Snow Load = 35 psf  
pf = 0.7 Ce Ct I pg  

 (ASCE7-16 - Eq 7.3-1) 

Ce = Exposure Factor = 1  (ASCE7-16 - Table 7.3-1) 

Ct = Thermal Factor = 1.2  (ASCE7-16 - Table 7.3-2) 

I = Importance Factor = 1  (ASCE7-16- 7.3.3) 

pf = Flat Roof Snow Load = 29.4 psf  

ps = Cspf   (ASCE7-16- Eq 7.4-1) 

Cs = Slope Factor = 1  (ASCE7-16- Fig. 7.4-1) 

ps = Sloped Roof Snow Load = 29.4 psf  

    
    

 

 
Members Design: 
The pergola elements are modeled using FORTE software, and the results are provided in 
Appendix 1. Conservatively, a maximum uniform load of 4 psf is assumed for the PV system. 
 
Design Loads: 
Dead Load= 4 psf 
Snow= 30 psf 
Wind Uplift= -52.5 psf 
Wind Downward= 16 psf 
 
Members: 
4X12, Tributary width= 2’-9 ½”, Length= 15’ 7 ½”, Cantilever= 2’ 2 ¾” 
6X12, Tributary width 7’-9 ¾”, Length= 15’ 7 ½”, Cantilever= 1’ 1 ¼” 
6X6 Post, Tributary area= 105 psf, Length= 9’ ¼” 
 
Additional load for 4X12= 5 psf, and for 6X12= 1.5 psf. 
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Attachment Check: 
 
LSSR410Z Simpson Strong-Tie Connector: 
The LSSR410Z Simpson Strong-Tie Connector are used for connecting 4X12 to 6X12. The 
structural output for LSSR410Z Simpson Strong-Tie Connector is given in Appendix 2. The 
allowable uplift is given in Appendix 2: 
 
• Allowable Uplift Capacity: 695 lbs 
 
The maximum uplift load (487 lbs) calculated at attachments are below the allowable values. 
 
 
APT8 Simpson Strong-Tie Connector: 
Edge Posts: 
(1) APT8 Simpson Strong-Tie Connector are used for connecting 6X12 to the edge 6X6 posts. 
The structural output for APT8 Simpson Strong-Tie Connector is given in Appendix 3. The 
allowable uplift is given in Appendix 3: 
 
• Allowable Uplift Capacity: 2130 lbs 
 
The maximum uplift load (1421 lbs) calculated at attachments are below the allowable values. 
 
Middle Posts: 
(2) APT8 Simpson Strong-Tie Connector are used for connecting 6X12 to the middle 6X6 posts. 
The structural output for APT8 Simpson Strong-Tie Connector is given in Appendix 3. The 
allowable uplift is given in Appendix 3: 
 
• Allowable Uplift Capacity: 2X2130 lbs = 4260 
 
The maximum uplift load (3173 lbs) calculated at attachments are below the allowable values. 
 
MPBZ™ Moment Post Base Simpson Strong-Tie: 
The MPBZ™ Moment Post Base are used for connecting 6X6 posts to the foundation. The 
structural output for MPBZ™ Moment Post Base is given in Appendix 4. The allowable uplift is 
given in Appendix 4: 
 
• Allowable Uplift Capacity: 5815 lbs 
 
The maximum uplift load (2940 lbs) calculated at attachments are below the allowable values. 
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Foundation Design: 
 
Load Combinations: 
Loads are calculated for soil bearing, overturning, and sliding checks using the following ASD 
load combinations: 
Combination 1: D 
Combination 2: D + S 
Combination 3: D + 0.75S 
Combination 4: D + (0.6W or 0.7E) 
Combination 5: D + 0.75L + 0.75(0.6W) + 0.75S 
Combination 6 : D + 0.75L ± 0.75(0.7E) + 0.75S 
Combination 7 : 0.6D + (0.6W or 0.7E) 
Loads are calculated for footing and anchor bolts structural design using the following SD load 
combinations: 
Combination 1: 1.4D 
Combination 2: 1.2D + 0.5S 
Combination 3: 1.2D + 1.6S + 0.5W 
Combination 4: 1.2D + 1.0W + 0.5S 
Combination 5: 1.2D + 1.0E + 0.2S 
Combination 6: 0.9D + 1.0W 
Combination 7: 0.9D + 1.0E 
Where 
D = dead load 
S = snow load 
W = wind load 
E = earthquake (seismic load) 
 
Design Summary: 
  
Computer software ENERCALC was used to design foundation. The 3’-6” x 3’-6” x 1’-0” (W x L x 
H) concrete footing, with f’c = 3,000 psi, is needed. Furthermore, the concrete column with  
1’-4” x 1’-4” x 2’-0” (W x L x H) dimensions and f’c = 3,000 psi is used on the top of the footing. 
Appendix 5 shows the ENERCALC design report. 
 
Computer program Simpson Strong-Tie was used to design the anchors. Appendix 6 shows the 
Simpson Strong-Tie design report. 
Use (3) 1/2” Machine Bolt per pad, (3) total with minimum 2.35” embedment in concrete. 
The concrete slab must be minimum of 10” thick and must provide at least 1 ft edge distance 
for each anchor. 
Structural design of the slab and its impact on the building framing is responsivity of others. 
Special inspection is required for installation of the Strong-Bolt® 2 post-installed anchors. 
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Appendix 1 
 

FORTE Results 
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Appendix 2 

LSSR410Z Simpson Strong-Tie Connector 
 
 

 
 
 
 
 



 

AHZ Consulting Engineers, Inc. 
111 Rodeo 
Irvine, CA 92602 
(949) 466-1544 

Date: 04/15/2024  

Job Code: 718 
Remington Street 

Page 31 of 57 

 



 

AHZ Consulting Engineers, Inc. 
111 Rodeo 
Irvine, CA 92602 
(949) 466-1544 

Date: 04/15/2024  

Job Code: 718 
Remington Street 

Page 32 of 57 

 



 

AHZ Consulting Engineers, Inc. 
111 Rodeo 
Irvine, CA 92602 
(949) 466-1544 

Date: 04/15/2024  

Job Code: 718 
Remington Street 

Page 33 of 57 

 

  



 

AHZ Consulting Engineers, Inc. 
111 Rodeo 
Irvine, CA 92602 
(949) 466-1544 

Date: 04/15/2024  

Job Code: 718 
Remington Street 

Page 34 of 57 

 
 
 
 
 
 

Appendix 3 
 

APT8 Simpson Strong-Tie Connector 
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Appendix 4 

 

MPBZ™ Moment Post Base 
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Appendix 5  
  

ENERCALC Design Report 
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	Apps - 718 Remington St - v1.pdf
	Apps - 718 Remington - v1
	PROPERTY OWNER INFO: (All owner information is required – NOT optional)
	Untitled

	Affidavit - 718 Remington


	New system installation: On
	Alterations to an existing system: Off
	Reinstallation of an existing system: Off
	Residential: On
	Commercial: Off
	Single family detached: On
	DuplexTwoFamily: Off
	Single Family Attached Townhome: Off
	MultiFamily ApartmentCondo: Off
	Garage: Off
	Bank: Off
	Bar: Off
	Church: Off
	HotelMotel: Off
	Medical Office: Off
	Retail: Off
	Other: On
	undefined: Pergola
	JOB SITE ADDRESS: 718 Remington, Fort Collins, CO 80524
	UNIT: 
	Last Name: Wiswell
	First Name: Jordan
	Middle: 
	Street Address: 718 Remington St
	City: Fort Collins
	State: CO
	Zip: 80524
	Phone: 970-692-4059
	Email: jordan.wiswell@gmail.com
	Company Name: 
	License Holder Name: 
	LIC: 
	CERT: 
	PV photovoltaic: On
	Thermal Hydronic System: Off
	Battery Storage: Off
	Ground: On
	Roof: Off
	Existing Amps: 200
	New Amps: 
	VALUE OF CONSTRUCTION materials and labor: 15,000
	DESCRIPTION OF WORK Include KWh and number of solar panels 1: Ground mount solar pergola with 14 solar panels, not batteries.
	DESCRIPTION OF WORK Include KWh and number of solar panels 2: 
	JOBSITE SUPERVISOR CONTACT INFO Name: 
	Phone_2: 
	Electrical: Kinect Electric
	Plumbing: 
	Type or Print Name: Jordan Wiswell
	Phone_3: 970-692-4059
	Email_2: jordan.wiswell@gmail.com
	Service upgrade - yes: Off
	Service upgrade - no: On
	Meter relocation - yes: Off
	Meter relocation - no: On
	meter change out - yes: Off
	meter change out - no: On
	Electric panel change out - yes: Off
	Electric panel change out - no: On


