
HISTORIC PRESERVATION COMMISSION 
Marc Elrich 

County Executive 

Historic Preservation Commission • 2425 Reedie Drive, 13th Floor, Wheaton, MD 20902 • 301/563-3400 • 301/563-3412 FAX 

Robert K. Sutton 

Chairman 

Date: January 19, 2023

MEMORANDUM 

TO: 

FROM: 

SUBJECT: 

Mitra Pedoeem 

Department of Permitting Services 

Dan Bruechert
Historic Preservation Section 

Maryland-National Capital Park & Planning Commission 

Historic Area Work Permit #1014103 - Solar Installation

The Montgomery County Historic Preservation Commission (HPC) has reviewed the attached 

application for a Historic Area Work Permit (HAWP).  This application was Approved by the HPC 
Staff.

The HPC staff has reviewed and stamped the attached construction drawings. 

THE BUILDING PERMIT FOR THIS PROJECT SHALL BE ISSUED CONDITIONAL UPON 

ADHERENCE TO THE ABOVE APPROVED HAWP CONDITIONS AND MAY REQUIRE 

APPROVAL BY DPS OR ANOTHER LOCAL OFFICE BEFORE WORK CAN BEGIN. 

Applicant: 

Address: 
Brendan Brammer
26001 Frederick Rd., Clarksburg

This HAWP approval is subject to the general condition that the applicant will obtain all other applicable 

Montgomery County or local government agency permits.  After the issuance of these permits, the 

applicant must contact this Historic Preservation Office if any changes to the approved plan are made.  

Once work is complete the applicant will contact Dan Bruechert at 301.563.3400 or

dan.bruechert@montgomeryplanning.org to schedule a follow-up site visit.

mailto:michael.kyne@montgomeryplanning.org
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AC DC

B

L2

L1

EGC

GND

240V

Inverter 1 IND
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DC-

DC+

DC-

DC+

DC-

DC+

DC-

DC+

A

DC-

DC+

EGC

DC-

DC+
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DC+

EGC

DC-

DC+

MP2: 1x4

MP4: 1x2

MP5: 1x9

MP5: 1x10

GD

A

PV

BPOI

SSC

1

Voc* =           VDC   Isc =           ADC

Vmp =           VDC   Imp=           ADC

1

2

Voc* =           VDC   Isc =           ADC

Vmp =           VDC   Imp=           ADC

2

3

Voc* =           VDC   Isc =           ADC

Vmp =           VDC   Imp=           ADC

3

4

Voc* =           VDC   Isc =           ADC

Vmp =           VDC   Imp=           ADC

4

5

Voc* =           VDC   Isc =           ADC

Vmp =           VDC   Imp=           ADC

5

6

Voc* =           VDC   Isc =           ADC

Vmp =           VDC   Imp=           ADC

6

7

Voc* =           VDC   Isc =           ADC

Vmp =           VDC   Imp=           ADC

7

8

Voc* =           VDC   Isc =           ADC

Vmp =           VDC   Imp=           ADC

8

9

Vmp =       VAC       Imp=         AAC

9

10

Vmp =       VAC       Imp=         AAC

10

GNDGND
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LB-130089-10X

Per Code: 
NEC 690.31.G.3

Label Location: 
(C)(CB)(JB)

LB-050081-10X

Per Code: 
NEC 690.13.B

Label Location: 
(DC) (INV)

LB-030042-10X

Per Code: 
NEC 690.53

Label Location: 
(DC) (INV)

LB-070004-10X

Per Code: 
690.41.B

Label Location: 
(DC) (INV)

LB-010001-10X

Per Code: 
CEC 690.13.B

Label Location: 
(DC) (CB)

LB-050082-10X

Per Code: 
NEC 690.13.B

Label Location: 
(AC) (POI)

LB-040007-10X

Per Code: 
NEC 690.54

Label Location: 
(AC) (POI)

LB-070005-10X

Per Code: 
NEC 690.13.B

Label Location: 
(AC)(POI)

LB_040108_10X

Per Code: 
NEC 690.56.C.3

Label Location: 
(INV)

LB-070039-10X

Per Code: 
NEC 705.12.B.2.3.b

Label Location: 
(POI)

LB-040008-10X

Per Code: 
NEC 690.64.B.4

Label Location: 
(D) (POI)

LB-040009-10X

Per Code: 
NEC 705.12.B.3

Label Location: 
(POI)

LB-060046-10X

Per Code: 
CEC 690.13.B

Label Location: 
(POI)

LB-070016-10X Label Location: 
(DC) (INV)

(POI): Point of Interconnection
(M): Utility Meter
(LC): Load Center
(INV): Inverter With Integrated DC Disconnect
(IC): Interior Run Conduit
(DC): DC Disconnect
(D): Distribution Panel
(CB): Combiner Box
(C): Conduit
(AC): AC Disconnect

 Label Set
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 1 Tesla Road, Austin, TX 78725

P 650 681 5100    F 650 681 5101

 Version #95.5 - 3

  PIL

Certification Letter

Project/Job # 20812111

Project Address: Barmmer Residence 

26001 Frederick Rd

Clarksburg, MD 20871

AHJ Montgomery County

SC Office Beltsville

Design Criteria:

     - Total Number of Modules = 25

Note:  Per IBC 1613.1;  Seismic check is not required because Ss = 0.135 < 0.4g and Seismic Design Category (SDC) = B < D

To Whom It May Concern,

#SIGNATURE

     - Risk Category = II

     - Wind Speed = 115 mph (3-s Gust - Vult), Exposure Category C, Partially/Fully Enclosed Method

     - Ground Snow Load = 30 psf

[√]  I reviewed the design of the photovoltaic (PV) system, as designed by the manufacturer, and the design criteria utilized for the mounting 

equipment and panel mounting assembly (rack system) for the installation of panels supported by the rack system, as shown on the drawings 

prepared for the above referenced address. I certify that the configurations and design criteria meet the standards and requirements of the 

International Residential Code (IRC) and International Existing Building Code (IEBC) adopted by Montgomery County in COMCOR 08.00.02.

[√]  The attachment of the rack system to the building at the above address, including the location, number, and type of attachment points; the 

number of fasteners per attachment point; and the specific type of fasteners (size, diameter, length, minimum embedment into structural 

framing, etc.) meets the standards and requirements of the IRC and IEBC adopted by Montgomery County in COMCOR 08.00.02. 

[√]  I evaluated the existing roof structure of the building at the above address and analyzed its capacity to support the additional loads 

imposed by the PV system. I certify that no structural modifications of the existing roof structure are required. The existing roof structure 

meets the standards and requirements of the IRC and IEBC, adopted by Montgomery County in COMCOR 08.00.02, necessary to support 

the PV system. 

[   ]  I evaluated the existing roof structure of the building at the above address and analyzed its capacity to support the additional loads 

imposed by the PV system. Structural modifications of the existing roof structure are required. I certify that the roof structure, as modified on 

the drawings for this project, will support the additional loads imposed by the PV system. I further certify that design of the modified roof 

structure meets the standards and requirements of the IRC and IEBC, adopted by Montgomery County in COMCOR 08.00.02. 

[√]  I prepared or approved the construction documents for the mounting equipment, rack system, roof structure for this project.

     - MP5: 2x6 Stick Frame @ 16'' OC, Comp Roof, Roof DL = 10 psf, Roof LL/SL = 20.8 psf (Non-PV), Roof LL/SL = 20.8 psf (PV)

     - MP4: 2x4 Stick Frame @ 24'' OC, Comp Roof, Roof DL = 9 psf, Roof LL/SL = 20.8 psf (Non-PV), Roof LL/SL = 12.5 psf (PV)

     - MP2: 2x4 Stick Frame @ 24'' OC, Comp Roof, Roof DL = 9 psf, Roof LL/SL = 20.8 psf (Non-PV), Roof LL/SL = 11.5 psf (PV)

November 3, 2022

     - Applicable Codes = 2018 IEBC/IBC, 2018 IRC, ASCE 7-16, and 2018 NDS

jchilds
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 1 Tesla Road, Austin, TX 78725

P 650 681 5100    F 650 681 5101

Version #95.5 - 3

  PIL

X-X Spacing X-X Cantilever Y-Y Spacing Y-Y Cantilever Configuration Uplift DCR

MP2 72'' 24'' 41'' NA Staggered 68.6%

MP4 72'' 24'' 41'' NA Staggered 68.4%

MP5 64'' 24'' 41'' NA Staggered 80.9%

X-X Spacing X-X Cantilever Y-Y Spacing Y-Y Cantilever Configuration Uplift DCR

MP2 48'' 19'' 74'' NA Staggered 82.6%

MP4 48'' 19'' 74'' NA Staggered 82.3%

MP5 32'' 15'' 74'' NA Staggered 73.1%

Type Pitch Spacing

MP2 Stick Frame 37° 24'' O.C.

MP4 Stick Frame 34° 24'' O.C.

MP5 Stick Frame 9° 16'' O.C.

Structure Information

Hardware - Portrait Modules' Standoff Specifications

Mounting Plane
Member Evaluation Results

Member Impact Check OK

Member Impact Check OK

Member Analysis OK

Hardware - Landscape Modules' Standoff Specifications

Qualification Results

Landscape 

Hardware

Portrait 

Hardware

HARDWARE DESIGN AND STRUCTURAL ANALYSIS RESULTS SUMMARY TABLES



Overhang 1.20 ft Actual W 1.50''

Span 1 2.13 ft Actual D 3.50''

Number of Spans (w/o Overhang) 2 Span 2 7.24 ft Nominal Yes

Roofing Material Comp Roof Span 3 A (in^2) 5.25

Re-Roof No Span 4 Sx (in.^3) 3.06

Plywood Sheathing Yes Span 5 Ix (in^4) 5.36

Board Sheathing None Total Rake Span 13.23 ft TL Defl'n Limit 120

Vaulted Ceiling No PV 1 Start 0.50 ft Wood Species SPF

Ceiling Finish 1/2" Gypsum Board PV 1 End 10.57 ft Wood Grade #2

Rafter Slope 37° PV 2 Start Fb (psi) 875

Rafter Spacing 24'' O.C. PV 2 End Fv (psi) 135

Top Lat Bracing Full PV 3 Start E (psi) 1,400,000

Bot Lat Bracing At Supports PV 3 End E-min (psi) 510,000

Roof Pitch 9/12 Initial Pitch Adjust Non-PV Areas PV Areas

Roof Dead Load DL 9.0 psf x  1.25 11.3 psf 11.3 psf

PV Dead Load PV-DL 3.0 psf x  1.25 3.8 psf

Roof Live Load RLL 20.0 psf x  0.75 15.0 psf

Snow Load SL
1,2 30.0 psf x 0.69   ǀ x 0.38 20.8 psf 11.5 psf

Total Load (Governing LC) TL 32.1 psf 26.5 psf

Governing Analysis Pre-PV Load (psf) Post-PV Net Impact Result

Gravity Loading Check 32.1 26.5 -17% Pass

Member Analysis Results Summary

Notes:  1.  ps = Cs*pf; Cs -roof, Cs -pv per ASCE 7 [Figure 7.4-1];  2.  pf = 0.7 (Ce) (Ct) (Is) pg ;  Ce=0.9, Ct=1.1, Is=1.0;

Roof System Properties

STRUCTURE ANALYSIS - LOADING SUMMARY AND MEMBER CHECK - MP2

Member Loading Summary

STRUCTURE ANALYSIS - LOADING SUMMARY AND MEMBER CHECK - MP2

Member Properties Summary

MP2
Horizontal Member Spans Rafter Properties



Roofing Material

Roof Slope

Framing Type / Direction

PV System Type

Zep System Type

Standoff (Attachment Hardware)

Spanning Vents

Design Standard

Wind Design Method

Ultimate Wind Speed V-Ult Fig. 26.5-1B

Exposure Category Section 26.7

Roof Style Fig. 30.3-2A/B/C/D/E/G/H-5A/B

Mean Roof Height h Section 26.2

Wind Pressure Exposure Kz Table 26.10-1

Topographic Factor Kzt Section 26.8

Wind Directionality Factor Kd Section 26.6-1

Ground Elevation Factor Ke Table 26.9-1

Ext. Pressure Coefficient (Up) GCp (Up) -1.47 Fig. 30.3-2A/B/C/D/E/G/H-5A/B

Ext. Pressure Coefficient (Down) GCp (Down) 0.77 Fig. 30.3-2A/B/C/D/E/G/H-5A/B

Design Wind Pressure p Equation 29.4-7

Wind Pressure Up (Design | Ult) p(up) -16.6 | -27.7 psf

Wind Pressure Down (Design | Ult) p(down) 9.6 | 16 psf

Y-Direction

Max Allowable Standoff Spacing Landscape 72'' 41''

Max Allowable Cantilever Landscape 24'' NA

Standoff Configuration Landscape Staggered

Max Standoff Tributary Area (Interior) Trib 21 sf

PV Assembly Dead Load W-PV 3.0 psf

Net Wind Uplift at Standoff (Interior) T-actual -313 lbs

Uplift Capacity of Standoff T-allow 456 lbs

Standoff Demand/Capacity (Interior) DCR 68.6%

Y-Direction

Max Allowable Standoff Spacing Portrait 48'' 74''

Max Allowable Cantilever Portrait 19'' NA

Standoff Configuration Portrait Staggered

Max Standoff Tributary Area (Interior) Trib 25 sf

PV Assembly Dead Load W-PV 3.0 psf

Net Wind Uplift at Standoff (Interior) T-actual -377 lbs

Uplift Capacity of Standoff T-allow 456 lbs

Standoff Demand/Capacity (Interior) DCR 82.6%

X-Direction

X-Direction

Notes: 1. Wind Zone Perimeter Width (a) = 3.8 ft.; Effective Wind Area (A) = 21.3 sf

           2. yE = Array Edge Factor and yA = Solar Panel Pressure Equalization Factor per SEAoC PV2-2017

ALLOWABLE STANDOFF SPACINGS

p = qh (yE) (ya) (GCp); yE = 1.15, yA = 0.60

Velocity Pressure qh 
qh = 0.00256 (Kz) (Kzt) (Kd) (Ke) (V^2)

Equation 26.10-1
27.2 psf

Wind Pressure

1.00

0.85

1.00

25 ft

Notes: 1. Risk Category = II

Wind Pressure Calculation Coefficients
0.95

C

Gable Roof

Partially/Fully Enclosed Method

115 mph

Wind Design Criteria
ASCE 7-16

No

ZS Comp

ZS Comp V4 with Flashing Insert

SolarCity SleekMount™

Comp Roof

37°

Y-Y Rafters

ZEP HARDWARE DESIGN CALCULATIONS - MP2

Mounting Plane Information



Overhang 1.20 ft Actual W 1.50''

Span 1 6.34 ft Actual D 3.50''

Number of Spans (w/o Overhang) 1 Span 2 Nominal Yes

Roofing Material Comp Roof Span 3 A (in^2) 5.25

Re-Roof No Span 4 Sx (in.^3) 3.06

Plywood Sheathing Yes Span 5 Ix (in^4) 5.36

Board Sheathing None Total Rake Span 9.09 ft TL Defl'n Limit 120

Vaulted Ceiling No PV 1 Start 2.67 ft Wood Species SPF

Ceiling Finish 1/2" Gypsum Board PV 1 End 5.67 ft Wood Grade #2

Rafter Slope 34° PV 2 Start Fb (psi) 875

Rafter Spacing 24'' O.C. PV 2 End Fv (psi) 135

Top Lat Bracing Full PV 3 Start E (psi) 1,400,000

Bot Lat Bracing At Supports PV 3 End E-min (psi) 510,000

Roof Pitch 8/12 Initial Pitch Adjust Non-PV Areas PV Areas

Roof Dead Load DL 9.0 psf x  1.21 10.9 psf 10.9 psf

PV Dead Load PV-DL 3.0 psf x  1.21 3.6 psf

Roof Live Load RLL 20.0 psf x  0.80 16.0 psf

Snow Load SL
1,2 30.0 psf x 0.69   ǀ x 0.42 20.8 psf 12.5 psf

Total Load (Governing LC) TL 31.7 psf 27.0 psf

Governing Analysis Pre-PV Load (psf) Post-PV Net Impact Result

Gravity Loading Check 31.7 27.0 -15% Pass

Member Analysis Results Summary

Notes:  1.  ps = Cs*pf; Cs -roof, Cs -pv per ASCE 7 [Figure 7.4-1];  2.  pf = 0.7 (Ce) (Ct) (Is) pg ;  Ce=0.9, Ct=1.1, Is=1.0;

Roof System Properties

STRUCTURE ANALYSIS - LOADING SUMMARY AND MEMBER CHECK - MP4

Member Loading Summary

STRUCTURE ANALYSIS - LOADING SUMMARY AND MEMBER CHECK - MP4

Member Properties Summary

MP4
Horizontal Member Spans Rafter Properties



Roofing Material

Roof Slope

Framing Type / Direction

PV System Type

Zep System Type

Standoff (Attachment Hardware)

Spanning Vents

Design Standard

Wind Design Method

Ultimate Wind Speed V-Ult Fig. 26.5-1B

Exposure Category Section 26.7

Roof Style Fig. 30.3-2A/B/C/D/E/G/H-5A/B

Mean Roof Height h Section 26.2

Wind Pressure Exposure Kz Table 26.10-1

Topographic Factor Kzt Section 26.8

Wind Directionality Factor Kd Section 26.6-1

Ground Elevation Factor Ke Table 26.9-1

Ext. Pressure Coefficient (Up) GCp (Up) -1.47 Fig. 30.3-2A/B/C/D/E/G/H-5A/B

Ext. Pressure Coefficient (Down) GCp (Down) 0.77 Fig. 30.3-2A/B/C/D/E/G/H-5A/B

Design Wind Pressure p Equation 29.4-7

Wind Pressure Up (Design | Ult) p(up) -16.6 | -27.7 psf

Wind Pressure Down (Design | Ult) p(down) 9.6 | 16 psf

Y-Direction

Max Allowable Standoff Spacing Landscape 72'' 41''

Max Allowable Cantilever Landscape 24'' NA

Standoff Configuration Landscape Staggered

Max Standoff Tributary Area (Interior) Trib 21 sf

PV Assembly Dead Load W-PV 3.0 psf

Net Wind Uplift at Standoff (Interior) T-actual -312 lbs

Uplift Capacity of Standoff T-allow 456 lbs

Standoff Demand/Capacity (Interior) DCR 68.4%

Y-Direction

Max Allowable Standoff Spacing Portrait 48'' 74''

Max Allowable Cantilever Portrait 19'' NA

Standoff Configuration Portrait Staggered

Max Standoff Tributary Area (Interior) Trib 25 sf

PV Assembly Dead Load W-PV 3.0 psf

Net Wind Uplift at Standoff (Interior) T-actual -375 lbs

Uplift Capacity of Standoff T-allow 456 lbs

Standoff Demand/Capacity (Interior) DCR 82.3%

X-Direction

X-Direction

Notes: 1. Wind Zone Perimeter Width (a) = 3.8 ft.; Effective Wind Area (A) = 21.3 sf

           2. yE = Array Edge Factor and yA = Solar Panel Pressure Equalization Factor per SEAoC PV2-2017

ALLOWABLE STANDOFF SPACINGS

p = qh (yE) (ya) (GCp); yE = 1.15, yA = 0.60

Velocity Pressure qh 
qh = 0.00256 (Kz) (Kzt) (Kd) (Ke) (V^2)

Equation 26.10-1
27.2 psf

Wind Pressure

1.00

0.85

1.00

25 ft

Notes: 1. Risk Category = II

Wind Pressure Calculation Coefficients
0.95

C

Gable Roof

Partially/Fully Enclosed Method

115 mph

Wind Design Criteria
ASCE 7-16

No

ZS Comp

ZS Comp V4 with Flashing Insert

SolarCity SleekMount™

Comp Roof

34°

Y-Y Rafters

ZEP HARDWARE DESIGN CALCULATIONS - MP4

Mounting Plane Information



Overhang 1.20 ft Actual W 1.50''

Span 1 7.98 ft Actual D 5.50''

Number of Spans (w/o Overhang) 3 Span 2 8.88 ft Nominal Yes

Roofing Material Comp Roof Span 3 8.98 ft A (in^2) 8.25

Re-Roof No Span 4 Sx (in.^3) 7.56

Plywood Sheathing Yes Span 5 Ix (in^4) 20.80

Board Sheathing None Total Rake Span 27.37 ft TL Defl'n Limit 120

Vaulted Ceiling No PV 1 Start 1.25 ft Wood Species SPF

Ceiling Finish 1/2" Gypsum Board PV 1 End 25.33 ft Wood Grade #2

Rafter Slope 9° PV 2 Start Fb (psi) 875

Rafter Spacing 16'' O.C. PV 2 End Fv (psi) 135

Top Lat Bracing Full PV 3 Start E (psi) 1,400,000

Bot Lat Bracing At Supports PV 3 End E-min (psi) 510,000

Roof Pitch 2/12 Initial Pitch Adjust Non-PV Areas PV Areas

Roof Dead Load DL 10.0 psf x  1.01 10.1 psf 10.1 psf

PV Dead Load PV-DL 3.0 psf x  1.01 3.0 psf

Roof Live Load RLL 20.0 psf x  1.00 20.0 psf

Snow Load SL
1,2 30.0 psf x 0.69   ǀ x 0.69 20.8 psf 20.8 psf

Total Load (Governing LC) TL 30.9 psf 34.0 psf

Governing Analysis Max Moment @ Location Capacity DCR Result

(-) Bending Stress (psi) -595.7 18.0 ft -1,202.6 50% Pass

Member Analysis Results Summary

Notes:  1.  ps = Cs*pf; Cs -roof, Cs -pv per ASCE 7 [Figure 7.4-1];  2.  pf = 0.7 (Ce) (Ct) (Is) pg ;  Ce=0.9, Ct=1.1, Is=1.0;

Roof System Properties

STRUCTURE ANALYSIS - LOADING SUMMARY AND MEMBER CHECK - MP5

Member Loading Summary

STRUCTURE ANALYSIS - LOADING SUMMARY AND MEMBER CHECK - MP5

Member Properties Summary

MP5
Horizontal Member Spans Rafter Properties



Roofing Material

Roof Slope

Framing Type / Direction

PV System Type

Zep System Type

Standoff (Attachment Hardware)

Spanning Vents

Design Standard

Wind Design Method

Ultimate Wind Speed V-Ult Fig. 26.5-1B

Exposure Category Section 26.7

Roof Style Fig. 30.3-2A/B/C/D/E/G/H-5A/B

Mean Roof Height h Section 26.2

Wind Pressure Exposure Kz Table 26.10-1

Topographic Factor Kzt Section 26.8

Wind Directionality Factor Kd Section 26.6-1

Ground Elevation Factor Ke Table 26.9-1

Ext. Pressure Coefficient (Up) GCp (Up) -1.94 Fig. 30.3-2A/B/C/D/E/G/H-5A/B

Ext. Pressure Coefficient (Down) GCp (Down) 0.46 Fig. 30.3-2A/B/C/D/E/G/H-5A/B

Design Wind Pressure p Equation 29.4-7

Wind Pressure Up (Design | Ult) p(up) -21.9 | -36.6 psf

Wind Pressure Down (Design | Ult) p(down) 9.6 | 16 psf

Y-Direction

Max Allowable Standoff Spacing Landscape 64'' 41''

Max Allowable Cantilever Landscape 24'' NA

Standoff Configuration Landscape Staggered

Max Standoff Tributary Area (Interior) Trib 18 sf

PV Assembly Dead Load W-PV 3.0 psf

Net Wind Uplift at Standoff (Interior) T-actual -369 lbs

Uplift Capacity of Standoff T-allow 456 lbs

Standoff Demand/Capacity (Interior) DCR 80.9%

Y-Direction

Max Allowable Standoff Spacing Portrait 32'' 74''

Max Allowable Cantilever Portrait 15'' NA

Standoff Configuration Portrait Staggered

Max Standoff Tributary Area (Interior) Trib 17 sf

PV Assembly Dead Load W-PV 3.0 psf

Net Wind Uplift at Standoff (Interior) T-actual -333 lbs

Uplift Capacity of Standoff T-allow 456 lbs

Standoff Demand/Capacity (Interior) DCR 73.1%

X-Direction

X-Direction

Notes: 1. Wind Zone Perimeter Width (a) = 3.8 ft.; Effective Wind Area (A) = 21.3 sf

           2. yE = Array Edge Factor and yA = Solar Panel Pressure Equalization Factor per SEAoC PV2-2017

ALLOWABLE STANDOFF SPACINGS

p = qh (yE) (ya) (GCp); yE = 1.15, yA = 0.60

Velocity Pressure qh 
qh = 0.00256 (Kz) (Kzt) (Kd) (Ke) (V^2)

Equation 26.10-1
27.2 psf

Wind Pressure

1.00

0.85

1.00

25 ft

Notes: 1. Risk Category = II

Wind Pressure Calculation Coefficients
0.95

C

Gable Roof

Partially/Fully Enclosed Method

115 mph

Wind Design Criteria
ASCE 7-16

No

ZS Comp

ZS Comp V4 with Flashing Insert

SolarCity SleekMount™

Comp Roof

9°

Y-Y Rafters

ZEP HARDWARE DESIGN CALCULATIONS - MP5

Mounting Plane Information



Tesla Solar Inverter
with Solar Shutdown Device 

November 16, 2022

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

• 3.8 kW and 7.6 kW models available

2Tesla Solar Inverter and Solar Shutdown Device Datasheet

Electrical Specifications: 

Output (AC)

Model Number 1534000-xx-y 1538000-xx-y

Output (AC) 3.8 kW 7.6 kW

Nominal Power 3,800 W 7,600 W

Maximum Apparent Power 3,328 VA at 208 V

3,840 VA at 240 V

6,656 VA at 208 V

7,680 VA at 240 V

Maximum Continuous Current 16 A 32 A

Breaker (Overcurrent Protection) 20 A 40 A

Nominal Power Factor 1 - 0.9 (leading / lagging

THD (at Nominal Power) <5%

Tesla Solar Inverter Technical Specifications

Electrical Specifications: 

Input (DC)

MPPT 2 4

Input Connectors per MPPT 1-2 1-2-1-2

Maximum Input Voltage 600 VDC

DC Input Voltage Range 60 - 550 VDC

DC MPPT Voltage Range 60 - 480 VDC 1

Maximum Current per MPPT (IMP) 13 A 2

Maximum Short Circuit Current per 
MPPT (ISC)

17 A 2

Performance 

Specifications

Peak Efficiency 98% at 208 V 

98.1% at 240 V

98.4% at 208 V

98.6% at 240 V

CEC Efficiency 97.5% at 208 V 

97.5% at 240 V

97.5% at 208 V

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 3, Cellular (LTE/4G) 4

Factory-Installed Revenue Grade Meter Revenue Accurate (+/- 0.5%) 3

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

60 Hz, 208 V Wye

3 Applicable to Tesla Solar Inverter with Site Controller (1538000-45-y) only.

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

1 Maximum current.

2 Where 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 I
MP

 / 34 A I
SC

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

Weight 52 lb 5

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) 6

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, IEEE 1547,  

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)

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

6 For the 7.6 kW Tesla Solar Inverter, performance may be de-rated to 6.2 kW at 240 V or 

5.37 kW at 208 V when operating at temperatures greater than 45°C.

4Tesla Solar Inverter and Solar Shutdown Device Datasheet

Electrical 

Specifications

Nominal Input DC Current Rating (IMP) 12 A

Maximum Input Short Circuit Current (ISC) 15 A

Maximum System Voltage (PVHCS) 600 V DC

Solar Shutdown Device 1 Technical Specifications

Environmental 

Specifications

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

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

Enclosure Rating NEMA 4X / IP65 

Compliance 

Information

Certifications UL 1741 PVRSE, UL 3741, 

PVRSA (Photovoltaic Rapid Shutdown Array)

RSD Initiation Method PV System AC Breaker or Switch

Compatible Equipment See Compatibility Table below

Mechanical 

Specifications

Model Number MCI-1

Electrical Connections MC4 Connector

Housing Plastic

Dimensions 125 mm x 150 mm x 

22 mm  

(5 in x 6 in x 1 in)

Weight 350 g (0.77 lb)

Mounting Options ZEP Home Run Clip

M4 Screw (#10)

M8 Bolt (5/16")

Nail / Wood screw

RSD Module 

Performance

Maximum Number of Devices per String 5

Control Power Line Excitation

Passive State Normally Open

Maximum Power Consumption 7 W

Warranty 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.

650 mm 150 mm

125 mm

250 mm

M4 Screw

M8 Bolt

Nail /  

Wood Screw

22 mm

UL 3741 PV Hazard Control (and PVRSA) Compatibility

Tesla Solar Roof and Tesla/Zep ZS Arrays using the following modules are certified to UL 3741 and UL 1741 PVRSA when installed 

with Tesla Solar Inverter and Solar Shutdown Devices. See Tesla Solar Inverter Rapid Shutdown: Module Selection Based on PV 

Hazard Control System Listing for guidance on installing Tesla Solar Inverter and Solar Shutdown Devices with other modules.

Brand Model Required Solar Shutdown Devices

Tesla Solar Roof V3 1 Solar Shutdown Device per 10 modules

Tesla Tesla TxxxS (where xxx = 405 to 450 W, increments of 5) 1 Solar Shutdown Device per 3 modules 7

Tesla Tesla TxxxH (where xxx = 395 to 415 W, increments of 5) 1 Solar Shutdown Device per 3 modules

Hanwha Q.PEAK DUO BLK-G5 or Q.PEAK DUO BLK-G6+ 1 Solar Shutdown Device per 3 modules

7 Exception: Tesla solar modules installed in locations where the max Voc for three modules at low design temperatures exceeds 165 V shall be 

limited to two modules between Solar Shutdown Devices.



Tesla Module Datasheet

(TEPV-DS-0011-21)

Tesla Photovoltaic Module
T395H, T400H, and T405H

—
The Tesla module is one of the most powerful residential photovoltaic

modules available and exceeds industry engineering and quality standards.

Featuring our proprietary Zep Groove design, the all-black module mounts

close to your roof for a minimalist aesthetic. Modules are certified to IEC /

UL 61730 - 1, IEC / UL 61730 - 2 and IEC 61215.

Tesla Module Datasheet

(TEPV-DS-0011-21)

T400HT395H T405H

STC NMOTSTC NMOT STC NMOT

400 300.1395 296.3 405 303.8

45.30 42.7245.27 42.69 45.34 42.76

11.14 8.9711.10 8.95 11.17 9.00

37.13 35.2536.88 35.03 37.39 35.46

10.77 8.5110.71 8.46 10.83 8.57

 20.4 20.1  20.6

1000 W/m2, 25°C, AM1.5

800 W/m2, 20°C, AM1.5, wind speed 1 m/s

+0.04% / °C

-0.34% / °C

-0.27% / °C

4080 Pa | 85 lb/ft2

4080 Pa | 85 lb/ft2

35 mm at 27.2 m/s

6120 Pa |  128 lb/ ft2

6120 Pa |  128 lb/ ft2

132 (6 x 22)

4 mm2 | 12 AWG, 1325 mm | 47.2 in. Length

IP68, 3 diodes

Staubli MC4

0.13 in (3.2 mm) thermally pre-stressed glass

23.5 kg | 51.8 lb

Black Anodized Aluminum Alloy

1890 mm x 1046 mm x 40 mm
74.4 in x 41.2 in x 1.57 in

-40°C up to +85°C

20 A

+/- 5 %

Class II

-0 /+5 W

45.7 +/- 3 °C

DC 1000 V (IEC/UL)

UL 61730 Type  2

25 years

25 years
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Electrical Characteristics

Front Side Design Load

Mechanical Loading

Rear Side Test Load

Power Class

Short Circuit Current, ISC (A)

Max Power, PMAX (W)

Max Power Current, IMP (A)

Test Method

Max Power Voltage, VMP (V)

Open Circuit Voltage, VOC (V)

Module Efficiency (%)

STC

NOCT

Hail Test

Rear Side Design Load

Front Side Test Load

Cell Orientation

Front Cover

Cable

Weight

Junction Box

Frame

Connector

Dimension

Mechanical Parameters

Operational Temperature

Max Series Fuse Rating

VOC & ISC Tolerance

Safety Class

Power Output Tolerance

NOCT

Max System Voltage

Fire Rating

Operation Parameters

At least 98% of nominal power during first year. Thereafter max. 0.5% degradation per 

year. At least 93.5% of nominal power up to 10 years. At least 86% of nominal power up 

to 25 years.

Linear Power Warranty

Materials and Processing

Extra Linear Power Output

Current vs. Voltage Power vs. Voltage Current vs. Voltage

IV Curves

Temperature Coefficient of Isc

Temperature Coefficient of PMAX (W)

Temperature Coefficient of VOC

Temperature Rating (STC)

Module Specifications

Refer to module and system 
installation manuals for 
allowable design loads, foot 
spacings, and cantilever 
specifications.



FLASHING INSERT

ZS COMP DATASHEET 2

Listed to UL 2703 and UL 2582 for Wind Driven Rain 
Part #850-1628 

SPECIFICATIONS Designed for pitched roofs.

Installs in portrait and landscape orientations.

Engineered for spans up to 72” and cantilevers up to 24”.

ZS Comp has a UL 1703 Class “A” Fire Rating when installed using modules from any 

Attachment method UL listed to UL 2582 for Wind Driven Rain.

ZS Comp supports 50 psf (2400 Pa) front and up to 72 psf (3450 Pa) rear side design load 
rating for Portrait module orientation per UL 2703. 

ZS Comp supports 50 psf (2400 Pa) front side and up to 72 psf (3450 Pa) rear side design 
load rating for Landscape module orientation.

Engineered for compliance with ASCE 7-05, 7-10, and 7-16 wind load requirements.

Zep wire management products listed to UL 1565 for wire positioning devices.

ZS Comp grounding products are listed to UL 2703 and UL 467.

ZS Comp bonding products are listed to UL 2703.

DESCRIPTION PV mounting solution for composition shingle roofs.

Works with all Zep Compatible Modules.

Auto bonding UL-listed hardware creates structural and electrical bond.

ROOFING SYSTEM SPECIFICATIONS

MOUNTING BLOCK

CAPTURED WASHER LAG

Listed to UL 2703 
Part #850-1633

Part #850-1631-002 and #850-1631-004

ZS COMP DATASHEET 3

GROUND ZEP LEVELING FOOT

DC WIRE CLIP HOME RUN CLIP

Listed to UL 1565 
Part #850-1510

ARRAY SKIRT END CAP

Listed to UL 2703 
Part #850-1511

Listed to UL 2703 
Part #850-1613

Listed to UL 2703 
Part #850-1608

Listed to UL 2703 
Part #850-1606

Listed to UL 2703 
Part #850-1586 (Left) 
Part #850-1588 (Right)

INTERLOCKSKIRT GRIP

Listed to UL 2703 
Part #850-1397

Listed to UL 1565 
Part #850-1509

Listed to UL 2703 
Part #850-1281

HYBRID INTERLOCK



Wire & Conduit Size Equivalence Table: Copper & Aluminum
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PV HAZARD CONTROL EQUIPMENT AND COMPONENTS

Function Manufacturer Model No. Firmware Versions 
and Checksums

Interrupter (MCI) Tesla MCI-1 N/A

Inverter or Powerwall+ Tesla
7.6 kW: 1538000 1

3.8 kW: 1534000 1

7.6 kW: 1850000 1

UL 1741, 1998 

PV Module
Tesla

N/A
UL 1703

UL 61730

(PV Inverter) requirements. N/A

(Powerwall+)
UL 508 or UL 60947 Parts 
1, 5-1 and 5-5

1

PVHCS INSTALLATION REQUIREMENTS

600 V

165 V  (cold weather open circuit)

3*

OTHER INSTALLATION INSTRUCTIONS

Refer to the Powerwall+ installation manual for further details.

PV HAZARD CONTROL SYSTEM | ZS PVHCS
UL 3741 REPORT DATE 10-20-21 (APPLICABLE TO ZS COMP, ZS SPAN, ZS RAMP, AND ZS SEAM)

PV RAPID SHUTDOWN ARRAY, UL 1741 CATEGORY QIJR

1TESR-DS-0385-21

PV HAZARD CONTROL EQUIPMENT AND COMPONENTS

Function Manufacturer Model No. Firmware Versions 
and Checksums

Interrupter (MCI) Tesla MCI-1
15503791 N/A

Inverter or Powerwall+ Tesla
7.6 kW: 1538000 1

3.8 kW: 1534000 1

7.6 kW: 1850000 1

UL 1741, 1998 

PV Module Tesla N/A UL 61730

Diode Harness Tesla N/A UL 9703

PV Wire Jumper(s) Tesla N/A UL 9703

Pass-Through Box Tesla N/A UL 1741

(PV Inverter)
N/A

:

(Powerwall+)
UL 508 or UL 60947 
Parts 1, 5-1 and 5-5

1

PVHCS INSTALLATION REQUIREMENTS

600 V

165 V  (cold weather open circuit)

10

OTHER INSTALLATION INSTRUCTIONS

1. An MCI must be connected to one end of each series string or mounting plane sub-array string.

measurement logs and/or as-built string layout diagrams.

Refer to the Powerwall+ installation manual for further details.

PV HAZARD CONTROL SYSTEM PVHCS | CERTIFICATION
UL 3741 REPORT DATE 8-12-21 

PV RAPID SHUTDOWN ARRAY, UL 1741 CATEGORY QIJR, REPORT DATE: 2021-06-11 (REV 8-10-21)

WARNING: To reduce the risk of injury, read all instructions.
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