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Z2022-045: SUP for Solar Panels at 125 Lanshire Drive
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ISYA LIMITED PARTNERSHIP 
1018 MOUNT AUBURN  

DALLAS, TX 75223 
 

 

CAMPBELL FLORENCE I 
106 BROOKSHORE DR  
ROCKWALL, TX 75032 

 

 

STARNES CHARLES O & LORRAINE K 
108 BROOKSHORE DR  
ROCKWALL, TX 75032 

 

520 YFLK LLC 
110  BROOKSHORE DR  
ROCKWALL, TX 75032 

 

 

OFFILL ROBERT L & CRYSTAL J 
110 LANSHIRE DR  

ROCKWALL, TX 75032 
 

 

DELIZ CRYSTAL D 
110 MAYWOOD DRIVE  
ROCKWALL, TX 75032 

 

ALSAMMAK PROPERTIES LLC- SERIES 3 
111 LANSHIRE DR  

ROCKWALL, TX 75032 
 

 

ALSAMMAK AHMED AND 
BAN AL TAIE 

111 LANSHIRE DRIVE  
ROCKWALL, TX 75032 

 

 

ENRIGHT THOMAS & ROXANNE 
111 MAYWOOD DR  

ROCKWALL, TX 75032 
 

TATE ANTHONY R 
112  MAYWOOD DR  

ROCKWALL, TX 75032 
 

 

GUAJARDO RAUL E & JORDANNE MORROW 
112 BROOKSHORE DRIVE  

ROCKWALL, TX 75032 
 

 

PROGRESS RESIDENTIAL BORROWER 16 LLC 
113  LANSHIRE DR  

ROCKWALL, TX 75032 
 

GONZALEZ VICTOR M 
113 MAYWOOD  

ROCKWALL, TX 75032 
 

 

HENDERSON NORMA 
114  MAYWOOD DR  

ROCKWALL, TX 75032 
 

 

GALLOWAY STEPHEN J & GWENDOLYN R 
114 BROOKSHORE DR  
ROCKWALL, TX 75032 

 

LECLERC ANDRE 
114 LANSHIRE DR  

ROCKWALL, TX 75032 
 

 

BOYLE HEBRON VICTORIA 
115  LANSHIRE DR  

ROCKWALL, TX 75032 
 

 

ELLIS MARK AND 
DENISE HENRY 

115  MAYWOOD DR  
ROCKWALL, TX 75032 

 

RSB TOKEN INVESTMENTS LLC 
116  MAYWOOD DR  

ROCKWALL, TX 75032 
 

 

WAFER CHRISTOPHER D & WILANDA L 
116 BROOKSHORE DR  
ROCKWALL, TX 75032 

 

 

TRAN NGOC AND XUYEN HUYNH 
116 LANSHIRE DR  

ROCKWALL, TX 75032 
 

AMERICAN RESIDENTIAL LEASING COMPANY LLC 
117  LANSHIRE DR  

ROCKWALL, TX 75032 
 

 

LIMON MARIA ARACELY AND NORBERTO 
117 MAYWOOD  

ROCKWALL, TX 75032 
 

 

CLARK ERIC DWAYNE & PATRICIA D 
117 RUTHERFORD DR  
ROCKWALL, TX 75032 

 

PARAMOUNT LAURELS LLC 
118  BROOKSHORE DR  
ROCKWALL, TX 75032 

 

 

VAN HEYST DAUAN N & RANDALL 
118 LANSHIRE DR  

ROCKWALL, TX 75032 
 

 

RIDGEWAY RYAN A & HARRIS H JORGENSEN 
118 MAYWOO DRIVE  
ROCKWALL, TX 75032 

 

PAGADUAN KEVIN I & DEEJAY 
119 LANDSHIRE DRIVE  
ROCKWALL, TX 75032 

 

 

NUNEZ ARMANDO M & DELIA ANGUIANO 
119 MAYWOOD  

ROCKWALL, TX 75032 
 

 

SOUMIE NAHNAH P 
119 RUTHERFORD DR  
ROCKWALL, TX 75032 

 



LOZA FABIOLA ESTRADA 
119 SOUTHLAKE DR  

ROCKWALL, TX 75032 
 

 

NGUYEN VINH AND GINA 
120  LANSHIRE DR  

ROCKWALL, TX 75032 
 

 

SAMMIS FLEETWOOD & MELONIE 
120 MAYWOOD  

ROCKWALL, TX 75032 
 

GJD REAL ESTATE LLC- 121 RUTHERFORD SERIES 
121  RUTHERFORD DR  
ROCKWALL, TX 75032 

 

 

WILLIAMS LATONYA 
121 BLANCHARD DRIVE  
ROCKWALL, TX 75032 

 

 

UKPAI OGBEYALU 
121 LANSHIRE DR  

ROCKWALL, TX 75032 
 

ANDERSON AMBER 
121 MAYWOOD DR  

ROCKWALL, TX 75032 
 

 

MERINO TROY A 
122 BERKLEY  DRIVE  

ROCKWALL, TX 75032 
 

 

MARROQUIN DOMINGO & CLAUDIA D 
122 BLANCHARD DR  

ROCKWALL, TX 75032 
 

HOUSER MICKEY AND 
JENNIFFER MALABOSA 
122 LANSHIRE DRIVE  
ROCKWALL, TX 75032 

 

 

CORUJO JAMES AND JANISS 
122 MAYWOOD DR  

ROCKWALL, TX 75032 
 

 

COZART MICHAEL AND CASSANDRA HARRIS- 
123 LANSHIRE DR  

ROCKWALL, TX 75032 
 

MAREZ SARAH E AND MICHAEL E AND 
CYNTHIA ANN HERRERA 

123 MAYWOOD  
ROCKWALL, TX 75032 

 

 

JACKSON DALE E 
123 RUTHERFORD DR  
ROCKWALL, TX 75032 

 

 

MYLES BOBBY J JR 
123 SOUTHLAKE DR  

ROCKWALL, TX 75032 
 

CUELLAR JOEL A & MARTHA C 
124 LANSHIRE DR  

ROCKWALL, TX 75032 
 

 

SANCHEZ JAYLYN MARIE 
124 SEQUOIA ROAD  

ROCKWALL, TX 75032 
 

 

ELKINS THOMAS 
125 BLANCHARD DR  

ROCKWALL, TX 75032 
 

FISHER CHARLES F JR 
125 LANSHIRE DR  

ROCKWALL, TX 75032 
 

 

RASA GABRIEL N & MARIA C 
125 SEQUOIA RD  

ROCKWALL, TX 75032 
 

 

NABI NABIULLAH AND SIMIN 
126 BERKLEY DRIVE  

ROCKWALL, TX 75032 
 

DUNN CLAYTON F AND JILLIAN 
126 BLANCHARD  

ROCKWALL, TX 75087 
 

 

AMH 2014-2 BORROWER LLC 
127  SOUTHLAKE DR  

ROCKWALL, TX 75032 
 

 

FAY TERRENCE R & RENEE L 
127 LANSHIRE DR  

ROCKWALL, TX 75032 
 

MARICH GARY C 
128  SEQUOIA RD  

ROCKWALL, TX 75032 
 

 

AL BANNA WALID AHMAD 
129 BLANCHARD DR  

ROCKWALL, TX 75032 
 

 

HERNANDEZ TERRI 
129 SEQUOIA RD  

ROCKWALL, TX 75032 
 

SKYLES BRENDA RENEE AND RICHARD ERIC 
HYATT 

130 BERKLEY DR  
ROCKWALL, TX 75032 

 

 

PEMBERTON DAVID S & SABRINA 
130 BLANCHARD DRIVE  
ROCKWALL, TX 75032 

 

 

BANKS LIDIA ELIZABETH & DARREL JAMES 
131 SOUTHLAKE DRIVE  
ROCKWALL, TX 75032 

 



PARNES DROR & ALEXANDRA 
132  MAGNOLIA LN  

ROCKWALL, TX 75032 
 

 

COKELEZ KENAN 
132 SEQUOIA ROAD  

ROCKWALL, TX 75032 
 

 

PROPERTY RENAISSANCE INVESTMENTS LLC 
1321 UPLAND DR UNIT 6293 

HOUSTON, TX 77043 
 

AH4R PROPERTIES TWO LLC 
133  BERKLEY DR  

ROCKWALL, TX 75032 
 

 

BUDLONG GARY C & PEGGY B P 
LIVING TRUST 

133  SEQUOIA RD  
ROCKWALL, TX 75032 

 

 

UDOFIA UKO 
133 BLANCHARD DR  

ROCKWALL, TX 75032 
 

FALLS DAVID & TERRI 
134  BOWIE DR  

ROCKWALL, TX 75032 
 

 

LAM SEAN ANDREW 
SREY LAM 

134 BERKLEY DR  
ROCKWALL, TX 75032 

 

 

BIRDSONG SERENA AND 
BILLY COCHARD 

134 BLANCHARD DR  
ROCKWALL, TX 75032 

 

FALLS DAVID & TERRI 
135  MESQUITE CT  

ROCKWALL, TX 75032 
 

 

BIGGS FREDDIE L & SYLVIA L 
135 SOUTHLAKE DR  

ROCKWALL, TX 75032 
 

 

ISYA LIMITED PARTNERSHIP 
136  SEQUOIA RD  

ROCKWALL, TX 75032 
 

PORTER KRISTEN 
136 MAGNOLIA LN  

ROCKWALL, TX 75032 
 

 

FALLS DAVID & TERRI 
137  BLANCHARD DR  
ROCKWALL, TX 75032 

 

 

CARRIZALES ERI & LENNY 
137  BOWIE DR  

ROCKWALL, TX 75032 
 

FKH SFR PROPCO B-HLD, LP 
C/O FIRST KEY HOMES LLC 

137  SEQUOIA RD  
ROCKWALL, TX 75032 

 

 

WESTERVELT BARBARA 
137 BERKLEY DR  

ROCKWALL, TX 75032 
 

 

CHEN QINGSHENG & YAN FENG 
138  BERKLEY DR  

ROCKWALL, TX 75032 
 

PROPERTY RENAISSANCE INVESTMENTS LLC 
138  BLANCHARD DR  
ROCKWALL, TX 75032 

 

 

LACY'S INVESTMENTS ENTERPRISES LLC 
138  BOWIE DR  

ROCKWALL, TX 75032 
 

 

FALLS DAVID AND TERRI 
139  MESQUITE CT  

ROCKWALL, TX 75032 
 

YOUNG SCOTT ALLEN & VETRICA LANITA YOUNG 
139 SOUTHLAKE DR  

ROCKWALL, TX 75032 
 

 

POPLAR HILLS LLC SERIES C- 140 MAGNOLIA DR 
140  MAGNOLIA LN  

ROCKWALL, TX 75032 
 

 

PETE MICHAEL A & SHANNAN D 
140 SEQUOIA RD  

ROCKWALL, TX 75032 
 

TYLER MATTHEW 
141  SEQUOIA RD  

ROCKWALL, TX 75032 
 

 

DEDNER WANDA G 
141 BERKLEY DR  

ROCKWALL, TX 75032 
 

 

MORGAN PAULA 
141 BLANCHARD DR  

ROCKWALL, TX 75032 
 

<Null> 
142  BLANCHARD DR  
ROCKWALL, TX 75032 

 

 

LIGHT JEFFREY A AND LEIGH ANN 
142  BOWIE DR  

ROCKWALL, TX 75032 
 

 

JOSEPH STEPHEN K & JESSY 
142 BERKLEY DR  

ROCKWALL, TX 75032 
 



NGUYEN VINH AND GINA 
14264 FAITH DR  

FRISCO, TX 75035 
 

 

ESTATE OF CHARLES W FALLS 
DAVID CHARLES FALLS, EXECUTOR 

143  MESQUITE CT  
ROCKWALL, TX 75032 

 

 

MURPHREE APRIL L 
144 MAGNOLIA LN  

ROCKWALL, TX 75032 
 

SEDLAK AMANDA MARIE 
144 SEQUOIA ROAD  

ROCKWALL, TX 75032 
 

 

AMBLER ASSOCIATES INC 
145  SEQUOIA RD  

ROCKWALL, TX 75032 
 

 

THOMAS MAKIA S 
145 BERKLEY DR  

ROCKWALL, TX 75032 
 

TATUM LANCE 
145 BLANCHARD DR  

ROCKWALL, TX 75032 
 

 

AMH 2014-3 BORROWER LLC 
146  BOWIE DR  

ROCKWALL, TX 75032 
 

 

GONZALEZ GRACIELA & ROLANDO 
146 BERKLEY DR  

ROCKWALL, TX 75032 
 

MURPHY AUDREY LENEE ANDREWS 
146 BLANCHARD DR  

ROCKWALL, TX 75032 
 

 

LIGHT JEFF 
147  MESQUITE CT  

ROCKWALL, TX 75032 
 

 

ROVILLOS JOHN ISRAEL AMANDE AND GRACE 
HALIMA 

148 MAGNOLIA LANE  
ROCKWALL, TX 75032 

 

FARMER BETTY K 
148 SEQUOIA RD  

ROCKWALL, TX 75032 
 

 

MENO ROLAND A & WAYNETTE M 
149 SEQUOIA RD  

ROCKWALL, TX 75032 
 

 

AMBLER ASSOCIATES INC 
15 CENTER CT  

HEATH, TX 75032 
 

PARNES DROR & ALEXANDRA 
15 KESTREL COURT  

ROCKWALL, TX 75032 
 

 

PARNES DROR & ALEXANDRA 
15 KESTREL CT  

HEATH, TX 75032 
 

 

BOYD SONIA B AND 
MACEO R PRICE JR 

150 BLANCHARD DRIVE  
ROCKWALL, TX 75032 

 

IRISH SARAH K 
150 BOWIE DR  

ROCKWALL, TX 75032 
 

 

GARDNER EDWIN & DIANNE 
152 MAGNOLIA  

ROCKWALL, TX 75032 
 

 

TUNNELL DAVID AND PENNY 
152 SEQUOIA ROAD  

ROCKWALL, TX 75032 
 

FALLS TERRI & DAVID 
153  SEQUOIA RD  

ROCKWALL, TX 75032 
 

 

CARLSON KEVIN R & NATALIE L 
1553 VZ COUNTY ROAD 1213  

CANTON, TX 75103 
 

 

CARSON MICHELE L 
156 MAGNOLIA LN  

ROCKWALL, TX 75032 
 

SHAH VIREN 
156 SEQUOIA  

ROCKWALL, TX 75032 
 

 

CARLSON KEVIN R & NATALIE L 
157  SEQUOIA RD  

ROCKWALL, TX 75032 
 

 

BOYLE HEBRON VICTORIA 
16 GUMBLE CT  

HILLSBOROUGH, NJ 8844 
 

TATE ANTHONY R 
160 CROSS OAK LANE  

EADS, TN 38028 
 

 

ABUNDIS ROBERTO AND YADIRA 
160 MAGNOLIA LANE  
ROCKWALL, TX 75087 

 

 

MENCHACA JENNIFER 
160 SEQUOIA RD  

ROCKWALL, TX 75032 
 



SIPES RICKY W 
161 SEQUOIA ROAD  

ROCKWALL, TX 75032 
 

 

SUAREZ MARIA J & BETSY M 
164 SEQUOIA RD  

ROCKWALL, TX 75032 
 

 

LE THAO M AND 
THAI PHAM 

168 SEQUOIA ROAD  
ROCKWALL, TX 75032 

 

FKH SFR PROPCO B-HLD, LP 
C/O FIRST KEY HOMES LLC 

1850 PARKWAY PLACE SUITE 900 
MARIETTA, GA 30067 

 

 

LE BUU VAN 
220 COTTON WOOD CT  
ROCKWALL, TX 75032 

 

 

SHAFFER LAURA H & 
WILLIAM B WATTS 

221 DARTMOUTH DR  
ROCKWALL, TX 75032 

 

AMERICAN RESIDENTIAL LEASING COMPANY LLC 
223  DARTMOUTH DR  
ROCKWALL, TX 75032 

 

 

PARNES DROR & ALEXANDRA 
224  COTTON WOOD CT  

ROCKWALL, TX 75032 
 

 

WKB PARTNERS LP 
225  DARTMOUTH DR  
ROCKWALL, TX 75032 

 

ARELLANO-CRUZ PAULA M AND FELIX 
227 DARTMOUTH DR  
ROCKWALL, TX 75032 

 

 

AUSTIN TAMIKA S 
229 DARTMOUTH DR  
ROCKWALL, TX 75032 

 

 

RODRIGUEZ ROGELIO 
231 DARTMOUTH DR  
ROCKWALL, TX 75032 

 

ALSAMMAK PROPERTIES LLC- SERIES 3 
233  DARTMOUTH DR  
ROCKWALL, TX 75032 

 

 

DAVIS DONNA B 
235 DARTMOUTH DR  
ROCKWALL, TX 75032 

 

 

KIWALE THEREZIA 
237 DARTMOUTH DRIVE  

ROCKWALL, TX 75032 
 

AMH 2014-2 BORROWER LLC 
23975 PARK SORRENTO SUITE 300 

CALABASAS, CA 91302 
 

 

AH4R PROPERTIES TWO LLC 
23975 PARK SORRENTO SUITE 300 

CALABASAS, CA 91302 
 

 

TYLER MATTHEW 
2683 POTTER ST  

EUGENE, OR 97405 
 

BUDLONG GARY C & PEGGY B P 
LIVING TRUST 

2920 WINAM AVE  
HONOLULU, HI 96816 

 

 

POPLAR HILLS LLC SERIES C- 140 MAGNOLIA DR 
30 WINDSOR DRIVE  

ROCKWALL, TX 75032 
 

 

ESTATE OF CHARLES W FALLS 
DAVID CHARLES FALLS, EXECUTOR 

309 ROOKERY CT  
MARCO ISLAND, FL 34145 

 

FALLS DAVID AND TERRI 
309 ROOKERY CT  

MARCO ISLAND, FL 34145 
 

 

FALLS DAVID & TERRI 
309 ROOKERY CT  

MARCO ISLAND, FL 34145 
 

 

FALLS DAVID & TERRI 
309 ROOKERY CT  

MARCO ISLAND, FL 34145 
 

FALLS TERRI & DAVID 
309 ROOKERY CT  

MARCO ISLAND, FL 34145 
 

 

FALLS DAVID & TERRI 
309 ROOKERY CT  

MARCO ISLAND, FL 34145 
 

 

520 YFLK LLC 
3105 CORNELL AVENUE  

DALLAS, TX 75205 
 

WKB PARTNERS LP 
463 KEYSTONE BEND  

HEATH, TX 75032 
 

 

CHEN QINGSHENG & YAN FENG 
4715 147TH PL SE  

BELLEVUE, WA 98006 
 

 

LACY'S INVESTMENTS ENTERPRISES LLC 
510 HIGHWATER CROSSING  

ROCKWALL, TX 75032 
 



LIGHT JEFFREY A AND LEIGH ANN 
519 I 30 #140  

ROCKWALL, TX 75032 
 

 

LIGHT JEFF 
519 INTERSTATE 30 #140 

ROCKWALL, TX 75032 
 

 

GJD REAL ESTATE LLC- 121 RUTHERFORD SERIES 
637 FOREST BEND DRIVE  

PLANO, TX 75025 
 

MARICH GARY C 
7822 STONEHAVEN LN  

ROWLETT, TX 75089 
 

 

AMERICAN RESIDENTIAL LEASING COMPANY LLC 
ATTN: PROPERTY TAX DEPARTMENT 23975 

PARK SORRENTO, SUITE 300 
CALABASAS, CA 91302 

 

 

AMH 2014-3 BORROWER LLC 
ATTN: PROPERTY TAX DEPARTMENT 23975 

PARK SORRENTO SUITE 300 
CALABASAS, CA 91302 

 

AMERICAN RESIDENTIAL LEASING COMPANY LLC 
ATTN: PROPERTY TAX DEPARTMENT 23975 

PARK SORRENTO, SUITE 300 
CALABASAS, CA 91302 

 

 

CARRIZALES ERI & LENNY 
PO BOX 1244  

ROCKWALL, TX 75087 
 

 

RSB TOKEN INVESTMENTS LLC 
PO BOX 1664  

ROCKWALL, TX 75087 
 

PROGRESS RESIDENTIAL BORROWER 16 LLC 
PO BOX 4090  

SCOTTSDALE, AZ 85261 
 

 

HENDERSON NORMA 
PO BOX 705  

ROCKWALL, TX 75087 
 

 

PARAMOUNT LAURELS LLC 
PO BOX 786  

WYLIE, TX 75098 
 

     

     

     

     

     

     



Engineering Alliance, Inc
https://www.eng-alliance.com

30 August 2022

UNIRAC

1411 Broadway Blvd. NE

Albuquerque, NM 87102

REFERENCE:  Charles Fisher: 125 Lanshire Dr, Rockwall,  TX 75032 USA

 Solar Array Installation

Two rails per row of panels, evenly spaced; panel length perpendicular to the rails not to exceed 74 in

Conclusions

 4603 April Meadow Way, Sugar Land, TX 77479.    Ph: 832 865 4757 

To Whom It May Concern:

We have reviewed the existing structure referenced above. The purpose of the review was to evaluate its adequacy to

support the proposed installation of solar panels on the roof as shown on the panel layout plan drawings. Based upon our

review, we conclude that the existing structure is adequate to support the proposed solar panel installation. 

Design Parameter

Code: International Building Code 2015 (IBC 2015)

Risk Category: II

Design wind speed: 115 MPH

Wind exposure category: B

Ground snow load: 5 PSF

Seismic design category: B

Existing Roof Structure

Roof Structure:  2"x4" rafters @24" o.c.

Roofing material: Comp Shingle

Connection to Roof

Mounting connection: One  5/16 in lag screw w/ min. 2.5 in embedment into framing at max. 72 in o.c. along rails

Based upon our evaluation, we conclude that the existing structure is adequate to support the proposed solar panel

installation. In the area of the solar array, other live loads will not be present or will be greatly reduced (2015 IBC, Section

1607.12.5). The glass surface of the solar panels allows for a lower slope factor per ASCE 7, resulting in reduced design snow

load on the panels. The stresses of the structural elements, resulting from the altered gravity loads in the area of the solar

array are either decreased or increased by no more than 5%. Therefore, the requirements of Section 403.3 of the 2015 IEBC

are met and the structure is permitted to remain unaltered.



Engineering Alliance, Inc
https://www.eng-alliance.com

Limitations

Please feel free to call for any questions or clarifications.

Prepared by

Engineering Alliance, Inc

Sugar Land, TX  

Phone: 832 865 4757

  4603 April Meadow Way, Sugar Land, TX 77479.    Ph: 832 865 4757 

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 must notify

Engineering Alliance Inc. should any damage, deterioration or discrepancies between the as-built condition of the structure

and the condition described in this letter be found. Connections to existing roof framing must be staggered, except at array

ends, so as not to overload any existing structural member. The use of solar panel support span tables provided by others are

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, rails, etc.) and electrical engineering is the

responsibility of others. Waterproofing around the roof penetrations is the responsibility of others. Engineering Alliance Inc

assumes no responsibility for improper installation of the solar array. 

The solar array will be flush-mounted (not more than 5 in above the roof surface) and parallel to the roof surface. Thus, we

conclude that any additional wind loading on the structure related to the addition of the proposed solar array is negligible. The 

attached calculations verify the capacity of the connections of the solar array to the existing roof against wind (uplift), the

governing load case. Regarding seismic loads, we conclude that any additional forces will be small. As per Section 1613.1,

Exception-1 of the 2015 IBC, detached one- and two-family dwellings with Seismic Design Category A, B or C or located where

the mapped short-period spectral response acceleration, Ss, is less than 0.4 g are exempted from seismic load. Therefore the

existing lateral force resisting system can remain unaltered.

30-AUG-2022
Engineering Alliance, Inc
TX Firm Reg. # F-10447



Project:

Location:

Designer: SA Date:

Calculations per ASCE 7-10

International Building Code 2015 (IBC 2015)

ROOF DEAD LOAD (D):

Material
Design material

weight (psf)

Increase due

to pitch

Material weight

(psf)

Comp Shingle 2.23 1.11 2

1/2" Plywood 1.1 1.11 1

Framing 3 3

Insulation 0.5 0.5

1/2" Gypsum Clg. 2.2 1.11 2

M, E & Misc 1.5 1.5

Total Dead Load 10.6

PV Array Dead Load 3.3 1.11 3

ROOF LIVE LOAD (Lr):

Existing Design Roof Live Load [psf] 20 ASCE 7-10, Table 4-1

Roof Live Load With PV Array [psf] 0 2015 IBC, Section 1607.12.5

SEISMIC LOAD, (E):

Risk category: II Table 1.5-1

Seismic Design Category: B Table 11.6-2
Ip: 1 Table 1.5-2

Site Class: D
Rp: 1.5 Table 13.6-1

Ss: 0.103

S1: 0.055

ap: 1 Table 13.6-1

z: 1 ft

h: 1 ft

z/h: 1
Fa: 1.6 Table 11.4-1

Fv: 2.4 Table 11.4-2

SMS: 0.165 Eqs. 11.4-1

SM1: 0.132 Eqs. 11.4-2

SDS: 0.110 Eqs. 11.4-3

SD1: 0.088 Eqs. 11.4-4

Engineering Alliance, Inc

Charles Fisher

30 August 2022

125 Lanshire Dr, Rockwall,  TX 75032 USA
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Location:

Designer: SA Date:

Engineering Alliance, Inc

Charles Fisher

30 August 2022

125 Lanshire Dr, Rockwall,  TX 75032 USA

SITE-SPECIFIC WIND PARAMETERS:

Basic Wind Speed [mph]: 105

Exposure Category: B Sec. 26.7.3

Risk Category: II Table 1.5-1

Height of Roof, h [ft]: 30 (Approximate)

Roof Slope [°]: 26

Site Elevation [ft]: 547

Comp/Cladding Location: FIGURE 30.4-2B

Enclosure Classification: Enclosed Buildings

Zone 1 GCp: 0.9 (enter largest abs. value)

Zone 2 GCp: 1.7 (enter largest abs. value)

Zone 3 GCp: 2.6 (enter largest abs. value)

α: 7 Table 26.9-1
zg [ft] 1200 Table 26.9-1

Kh: 0.70 Table 30.3-1

Kzt: 1 Equation 26.8-1

Kd: 0.85 Table 26.6-1

Velocity Pressure, qh [psf]: 16.81 Equation 30.3-1

GCpi 0 Table 26.11-1

PRESSURES:

p = qh((GCp)-(GCpi)) (lb/ft
2
) Equation 30.9-1

Zone 1 : 15.1 psf (1.0 W)

Zone 2 : 28.6 psf (1.0 W)

Zone 3 : 43.7 psf (1.0 W)

a [ft] = 3.6

Gable/Hip Roofs, 7° < θ ≤ 27°
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Location:

Designer: SA Date:

Engineering Alliance, Inc

Charles Fisher

30 August 2022

125 Lanshire Dr, Rockwall,  TX 75032 USA

COMPARE WIND & SEISMIC LOADS FOR CONNECTION (1 Sq. Ft. Section)

Wind Load, W:

Wind pressure, p: 9.1 psf (Zone 1: 0.6 W from wind pressure calculation)

Height, h: 1 ft

Width, w: 1 ft

Fperp: 9.1 lb (Uplift)

Seismic Load, E:

0.7 * Fp ,min: 0.069 lb

0.7 * Fp ,max: 0.369 lb

0.7 * Fp ,vert: 0.046 lb

0.7 * Fp ,long: 0.185 lb

0.7*Fp ,perp: 0.122 lb (uplift)

Wind (uplift) Controls Connection Design

CHECK INCREASE IN OVERALL SEISMIC LOADS

SEISMIC:

Seismic Design Category: B

As per Section 1613.1, Exception-1 of the 2015 IBC, Seismic load is Exempted.
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Charles Fisher

30 August 2022

125 Lanshire Dr, Rockwall,  TX 75032 USA

Lag Screw Connection

Tributary Length (in): 74

Max Tributary Width (in): 72

Capacity:

Lag Screw Size[in] :  5/16

Cd: 1.6 NDS Table 2.3.2

Embedment
1
 [in]: 2.5

Grade: SPF (G = 0.42)

Capacity [lbs/in]: 205 NDS Table 12.2A

Number of Screws in tension: 1

Prying Coefficient: 1.4

Total Capacity [lbs]: 586

Demand:

Zone 1 : 6.1 6.0 3.1 18.5 112

Zone 2 : 14.1 6.0 3.1 18.5 262

Zone 3 : 23.2 6.0 3.1 18.5 430

Total Tension Force(lbs): 430

Demand< Capacity: 73.3%, OK

Notes

1. Embedment is measured from the top of the framing member to the beginning of the tapered tip of the lag screw.

Embedment in sheathing or other material is not effective. The length of the tapered tip is not part of the embedment

length.

2. 'Max. Trib Area' is the product of the 'Max. Tributary Width' (along the rails) and 1/2 the panel width/height

(perpendicular to the rails).

Max. Trib.

Length 

(ft)

Pressure

(0.6 Wind)

(psf)  

Max

Tributary

Width (ft)

Max. Trib.

Area2 

(ft2)

Max. Uplift 

Force (lbs)
Zone
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Designer: SA Date:

Engineering Alliance, Inc

Charles Fisher

30 August 2022

125 Lanshire Dr, Rockwall,  TX 75032 USA

SNOW LOAD (S):

Existing
w/ Solar Panel

Array

Roof Slope [x:12]: 5.9 5.9

Roof Slope [°]: 26 26

Snow Ground Load, pg [psf]: 5 5 ASCE 7-10, Section 7.2

Surface Roughness Category: B B ASCE 7-10, Table 7-2

Exposure of Roof: Fully Exposed Fully Exposed ASCE 7-10, Table 7-2

Exposure Factor, Ce: 0.9 0.9 ASCE 7-10, Table 7-2

Thermal Factor, Ct: 1.1 1.1 ASCE 7-10, Table 7-3

Risk Category: II II ASCE 7-10, Table 1.5-1

Importance Factor, Is: 1 1 ASCE 7-10, Table 1.5-2

Flat Roof Snow Load, pf [psf]: 3 3 ASCE 7-10, Equation 7.3-1

Minimum Roof Snow Load, pm [psf]: 0 0 ASCE 7-10, Section 7.3.4

Unobstructed Slippery Surface? NO YES ASCE 7-10, Section 7.4

Slope Factor Figure: Figure 7-2b Figure 7-2b ASCE 7-10, Section 7.4

Roof Slope Factor, Cs: 1.00 0.73 ASCE 7-10, Figure 7-2

Sloped Roof Snow Load, ps [psf]: 3 3 ASCE 7-10, Equation 7.4-1

Design Snow Load, S [psf]: 3 3

Summary of Loads

Existing With PV Array

D [psf] 11 14

Lr [psf] 20 0

S [psf] 3 3

Maximum Gravity Loads:

Existing With PV Array

(D + Lr) / Cd [psf] 24 15 ASCE 7-10, Section 2.4.1

(D + S) / Cd [psf] 12 14 ASCE 7-10, Section 2.4.1

(Cd = Load Duration Factor = 0.9 for D, 1.15 for S, and 1.25 for Lr)

Maximum Gravity Load [psf]: 24 15

63% OKRatio Proposed Loading to Current Loading:

The gravity loads and; thus, the stresses of the structural elements, in the area of the solar array are either decreased or increased 

by no more than 5%. Therefore, the requirements of Section 403.3 of the 2015 IEBC are met and the structure is permitted to 

remain unaltered.



COVER SHEET

PHOTOVOLTAIC ROOF MOUNT SYSTEM
125 LANSHIRE DR, ROCKWALL, TX 75032 USA
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SHEET SIZE

ANSI B
11" X 17"

SOLNOVA
2407 EAST LOOP 820 N, FORT

WORTH, TX 76118
LICENSE NO.#: 35151

SYSTEM SUMMARY: DESIGN CRITERIA:

PROJECT SITE

2 VICINITY MAP
SCALE: NTSPV-0

1 AERIAL PHOTO
SCALE: NTSPV-0

ARRAY LOCATIONS

PV-0 COVER SHEET
PV-1 SITE PLAN WITH ROOF PLAN
PV-2 ROOF PLAN WITH MODULES
PV-3 ATTACHMENT DETAILS
PV-4         BRANCH LAYOUT
PV-5         ELECTRICAL LINE DIAGRAM
PV-6         ELECTRICAL CALCULATION
PV-6.1 LOAD CALCULATION & PANEL

SCHEDULING
PV-7           PLACARDS & WARNING LABELS
PV-8 ADDITIONAL NOTES
PV-9+ EQUIPMENT SPEC SHEETS

SHEET INDEX
(N) 57 - HANWHA Q CELLS Q PEAK DUO ML BLK G10+ (400W) MODULES
(N) 57 - ENPHASE ENERGY IQ8PLUS-72-2-US MICRO-INVERTERS
(N) 02 - JUNCTION BOX
(E) 200A MAIN SERVICE PANEL WITH (N) 150A MAIN BREAKER
(N) 100A NON FUSED AC DISCONNECT
(N) 125A LOAD CENTER

CONSTRUCTION NOTE:
A LADDER SHALL BE IN PLACE FOR INSPECTION

THE PV MODULES ARE CONSIDERED NON-COMBUSTIBLE AND THIS
SYSTEM IS A UTILITY GRID INTERACTIVE SYSTEM
A GROUNDING ELECTRODE SYSTEM IN ACCORDANCE WITH NEC
690-47 AND 250-50 THROUGH 60 250-166 SHALL BE PROVIDED PER
NEC, GROUNDING ELECTRODE SYSTEM OF EXISTING BUILDING MAY
BE USED AND BONDED TO AT THE SERVICE ENTRANCE.  IF EXISTING
SYSTEM IS INACCESSIBLE, OR INADEQUATE, OR IS ONLY METALLIC
WATER PIPING, A SUPPLEMENTAL GROUNDING ELECTRODE WILL BE
USED AT THE INVERTER LOCATION CONSISTING OF A UL LISTED 8 FT
GROUND ROD WITH ACORN CLAMP.  GROUNDING ELECTRODE
CONDUCTORS SHALL BE NO LESS THAN #8 AWG AND NO GREATER
THAN #8 AWG COPPER AND BONDED TO THE EXISTING GROUNDING
ELECTRODE TO PROVIDE OR A COMPLETE GROUND.

EACH MODULE WILL BE GROUNDED USING THE SUPPLIED
GROUNDING POINTS IDENTIFIED BY THE MANUFACTURER.

EXPOSED NON-CURRENT CARRYING METAL PARTS OF MODULE
FRAMES, EQUIPMENT, AND CONDUCTOR ENCLOSURES SHALL BE
GROUNDED IN ACCORDANCE WITH 250.134 OR 250.138(A)
REGARDLESS OF VOLTAGE.

PROPER ACCESS AND WORKING CLEARANCE AROUND EXISTING
AND PROPOSED ELECTRICAL EQUIPMENT WILL BE PROVIDED

ALL SIGNAGE WILL BE INSTALLED AS REQUIRED BY AND 2020 NEC.

HEIGHT OF INTEGRATED AC/DC DISCONNECT SHALL NOT EXCEED 6'
7" PER NEC 240.24

THE GROUNDING ELECTRODE CONDUCTOR SHALL BE PROTECTED
FROM PHYSICAL DAMAGE BETWEEN THE GROUNDING ELECTRODE
AND THE PANEL (OR INVERTER) IF SMALLER THAN #6 AWG COPPER
WIRE PER NEC 250-64B.  THE GROUNDING ELECTRODE CONDUCTOR
WILL BE CONTINUOUS, EXCEPT FOR SPLICES OR JOINTS AT
BUSBARS WITHIN LISTED EQUIPMENT PER NEC 250.64C.
ALL EXTERIOR CONDUIT SHALL BE PAINTED TO MATCH ADJACENT
SURFACES.
THE PV CONNECTION IN THE PANEL BOARD SHALL BE POSITIONED
AT THE OPPOSITE (LOAD) END FROM THE INPUT FEEDER LOCATION
OR MAIN CIRCUIT LOCATION.  NEC 690.64(B)(7)
SITE CONDITIONS SHALL PREVAIL IF NO SCALE IS GIVEN.  DRAWINGS
ARE NOT NECESSARILY TO SCALE.  ALL DIMENSIONS SHALL BE
VERIFIED BY SUBCONTRACTOR UPON COMMENCEMENT OF
CONSTRUCTION.

57 MODULES-ROOF MOUNTED - 22.80 kWDC, 16.53 kWAC

ROOF TYPE: - COMP SHINGLE
NUMBER OF LAYERS: - 01
ROOF FRAME: - 2"X4" RAFTERS @24" O.C. 
STORY: - TWO STORY
SNOW LOAD : - 5 PSF
WIND SPEED :- 115 MPH
WIND EXPOSURE:- B
EXPOSURE CATEGORY:- II

GOVERNING CODES:
2017 NATIONAL ELECTRICAL CODE (NEC)
2015 INTERNATIONAL FIRE CODE (IFC)
2015 INTERNATIONAL BUILDING CODE (IBC)
2015 INTERNATIONAL RESIDENTIAL CODE (IRC)
2015 INTERNATIONAL MECHANICAL CODE (IMC)

DERATE: (E) 200A MAIN BREAKER TO BE DERATED TO
(N) 150A TO ALLOW BACKFEED OF 90A

(E) UTILITY ESID NO: 10443720008968805

(E) METER NO: 158869664

30-AUG-2022
Engineering Alliance, Inc
TX Firm Reg. # F-10447
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SHEET SIZE

ANSI B
11" X 17"

SOLNOVA
2407 EAST LOOP 820 N, FORT

WORTH, TX 76118
LICENSE NO.#: 35151

SITE PLAN WITH
ROOF PLAN

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

     ROOF ACCESS POINT SHALL BE LOCATED IN AREAS THAT DO NOT REQUIRE THE
PLACEMENT OF GROUND LADDERS OVER OPENINGS SUCH AS WINDOWS OR
DOORS, AND LOCATED AT STRONG POINTS OF BUILDING CONSTRUCTION IN
LOCATIONS WHERE THE ACCESS POINT DOES NOT CONFLICT WITH OVERHEAD
OBSTRUCTIONS SUCH AS TREE LIMBS, WIRES OR SIGNS.

(E) UTILITY ESID NO: 10443720008968805

PROPERTY LI
NE

PROPERTY LINE
PROPERTY LINE

LA
NS

HI
RE

 D
R

ROOF ACCESS POINT

(E) STRUCTURE

(E) TREE (TYP.)

(E) FENCE

(E) GATE (TYP)

ROOF #1
(10) HANWHA Q CELLS Q PEAK DUO

ML BLK G10+ (400W) MODULES

ROOF #2
(16) HANWHA Q CELLS Q PEAK DUO
ML BLK G10+ (400W) MODULES

ROOF #3
(02) HANWHA Q CELLS Q PEAK DUO
ML BLK G10+ (400W) MODULES

ROOF #4
(12) HANWHA Q CELLS Q PEAK DUO
ML BLK G10+ (400W) MODULES

ROOF #5
(17) HANWHA Q CELLS Q PEAK DUO

ML BLK G10+ (400W) MODULES

SEE ENLARGED VIEW

(E) 200A MAIN SERVICE PANEL
WITH (N) 150A MAIN BREAKER

(E) ONCOR METER

(N) 125A LOAD CENTER
(N) 100A NON FUSED D VISIBLE
LOCKABLE LABELED AC
DISCONNECT

(N) 3/4" OR GREATER EMT CONDUIT RUN
(7/8 INCHES ABOVE ROOF)

(N) JUNCTION BOX (TYP)

ENLARGED VIEW

(E) METER NO: 158869664

NOTE: THE AC DISCONNECT IS LOCATED
WITHIN 10FT OF UTILITY METER

30-AUG-2022
Engineering Alliance, Inc
TX Firm Reg. # F-10447
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SOLNOVA
2407 EAST LOOP 820 N, FORT

WORTH, TX 76118
LICENSE NO.#: 35151

ROOF PLAN WITH
MODULES

ROOF PLAN WITH MODULES
SCALE:  3/32" = 1'-0"1

MODULE TYPE, DIMENSIONS & WEIGHT
NUMBER OF MODULES = 57 MODULES
MODULE TYPE = HANWHA Q CELLS Q PEAK DUO ML BLK G10+ (400W)
MODULES
MODULE WEIGHT = 48.5 LBS / 22.0 KG.
MODULE DIMENSIONS =  74.0"X 41.1" = 21.12 SF
UNIT WEIGHT OF ARRAY = 2.30 PSF

ARRAY AREA & ROOF AREA CALC'S

ROOF # OF
MODULES

ARRAY
AREA

(Sq. Ft.)

ROOF
AREA

(Sq. Ft.)

ROOF
AREA

COVERED BY
ARRAY (%)

#1 10 211.21 539.16 39.17
#2 16 337.93 639.38 52.85
#3 02 42.24 189.84 22.25
#4 12 253.45 649.38 39.03
#5 17 359.05 705.06 50.93

ROOF DESCRIPTION
ROOF TYPE COMP SHINGLE ROOF

ROOF ROOF
TILT AZIMUTH RAFTERS

SIZE
RAFTERS
SPACING

#1 26° 224° 2"x4" 24" O.C.
#2 26° 134° 2"x4" 24" O.C.
#3 26° 134° 2"x4" 24" O.C.
#4 26° 44° 2"x4" 24" O.C.
#5 26° 314° 2"x4" 24" O.C.

NOTE: ACTUAL ROOF CONDITIONS AND RAFTERS (OR SEAM) LOCATIONS
MAY VARY. INSTALL PER MANUFACTURER(S) INSTALLATION GUIDELINES
AND ENGINEERED SPANS FOR ATTACHMENTS

74.0"
41

.1
"

PHOTOVOLTAIC MODULES
HANWHA Q CELLS Q PEAK DUO ML BLK

G10+ (400W)

BILL OF MATERIALS
EQUIPMENT QTY DESCRIPTION

RAIL 33 ECOFASTEN CLICK RAIL 168" DARK
SPLICE 10 BND SPLICE BAR PRO SERIES DRK
MID CLAMP 74 UNIVERSAL AF MID CLAMPS
END CLAMP 80 UNIVERSAL AF END CLAMPS
ATTACHMENT 118 ECOFASTEN CLICKFIT
GROUNDING LUG 20 GROUND LUG

LEGEND
- UTILITY METER

MSP - MAIN SERVICE PANEL

- AC DISCONNECT

- JUNCTION BOX

- LOAD CENTER

- VENT, ATTIC FAN
(ROOF OBSTRUCTION)
- ROOF ATTACHMENT

- RAFTERS
- CONDUIT

- FIRE PATHWAY

- CHIMNEY

UM

ACD

LC

JB

NOTE: THE AC DISCONNECT IS LOCATED
WITHIN 10FT OF UTILITY METER

PLUMBING VENTS, SKYLIGHTS AND
MECHANICAL VENTS SHALL  NOT BE
COVERED, MOVED, RE-ROUTED OR
RE-LOCATED.

INTERNATIONAL FIRE CODE SECTION
605.11.1.2.4 ROOFS WITH HIPS AND
VALLEYS - WHERE PANELS ARE TO BE
LOCATED ON ONLY ONE SIDE OF A HIP OR
VALLEY THAT IS OF EQUAL LENGTH, THE
PANELS SHALL BE PERMITTED TO BE
PLACED DIRECTLY ADJACENT TO THE HIP
OR VALLEY.

NOTE:
INTERNATIONAL FIRE CODE SECTION
605.11.1.2 FOR RESIDENTIAL R-3
OCCUPANCIES AT LEAST THREE (3) FEET
OF CLEARANCE ALONG THE EDGE
(RAKE) OF THE ROOF TO A PANEL AND
AT LEAST THREE (3) FEET FROM THE
RIDGE OF THE ROOF TO A PANEL.
PANELS SHALL BE AT LEAST ONE AND
ONE-HALF (1-1/2) FEET FROM A VALLEY
OR HIP. NO CLEARANCE IS REQUIRED AT
THE EAVE.

THE WORKING CLEARANCES AROUND
THE EXISTING ELECTRICAL EQUIPMENT
AS WELL AS THE NEW ELECTRICAL
EQUIPMENT WILL BE MAINTAINED IN
ACCORDANCE WITH NEC 110.26.

GAS METER LOCATED IN PROXIMITY OF
THE PV INSTALLATION, LOAD CENTER,
AND/OR DISCONNECTS. DISCONNECTS
SHALL BE LOCATED IN COMPLIANCE WITH
UTILITY AND THE AHJ (AUTHORITY HAVING
JURISDICTION). PV INSTALLATION SHALL
COMPLY WITH ALL APPLICABLE CODES.

18" FIRE PATHWAY
18" FIRE PATHWAY
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(E) COMP SHINGLE ROOF (TYP.)

(N) (118) ECOFASTEN CLICKFIT
ATTACHMENTS SPACED AT 72" O.C.

(N) ECOFASTEN CLICK RAIL

(E) 2"X4" RAFTERS @ 24" O.C. (TYP.)

ROOF #1
(10) HANWHA Q CELLS Q PEAK DUO

ML BLK G10+ (400W) MODULES
ROOF #1

TILT - 26°

 AZIMUTH - 224°

ROOF #2
(16) HANWHA Q CELLS Q PEAK DUO
ML BLK G10+ (400W) MODULES

ROOF #2

TILT
 - 2

6°

 AZIM
UTH - 1

34
°

ROOF #3
(02) HANWHA Q CELLS Q PEAK DUO
ML BLK G10+ (400W) MODULES

ROOF #3

TILT
 - 2

6°

 AZIM
UTH - 1

34
°

ROOF #4
(12) HANWHA Q CELLS Q PEAK DUO
ML BLK G10+ (400W) MODULES

ROOF #4

TILT
 - 2

6°

 AZIM
UTH - 4

4°

ROOF #5
(17) HANWHA Q CELLS Q PEAK DUO

ML BLK G10+ (400W) MODULES

ROOF #5

TILT
 - 2

6°

 AZIM
UTH - 3

14
°

(E) ONCOR METER

(E) 200A MAIN SERVICE PANEL
WITH (N) 150A MAIN BREAKER

(N) 125A LOAD CENTER
(N) 100A NON FUSED D VISIBLE LOCKABLE
LABELED AC DISCONNECT

(N) JUNCTION BOX (TYP)

(N) 3/4" OR GREATER EMT CONDUIT RUN
(7/8 INCHES ABOVE ROOF)

(E) UTILITY ESID NO: 10443720008968805

(E) METER NO: 158869664

30-AUG-2022
Engineering Alliance, Inc
TX Firm Reg. # F-10447
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11" X 17"

SOLNOVA
2407 EAST LOOP 820 N, FORT

WORTH, TX 76118
LICENSE NO.#: 35151

ATTACHMENT
DETAIL

ATTACHMENT DETAIL
SCALE:  NTS1

ATTACHMENT DETAIL (ENLARGED VIEW)
SCALE:  NTS2

NOTE: ACTUAL ROOF CONDITIONS AND RAFTERS(OR SEAM)
LOCATIONS MAY VARY. INSTALL PER MANUFACTURER(S)
INSTALLATION GUIDELINES AND ENGINEERED SPANS FOR
ATTACHMENTS

ENLARGED VIEW

~5"

(E) 2"X4" RAFTERS @24" O.C

(N) PV MODULES

(E) COMP SHINGLE ROOF

END/MID CLAMP

ECO FASTEN CLICK FIT RAIL

POLY KIT LAG
SCREW 5/16 x 4”

L-FOOT

CLICKFIT FLASHING

3/8"-16 HARDWARE TO
ATTACH RAIL TO L-FOOT

(E) 2"X4" RAFTERS @ 24" O.C

1/2" PLYWOOD
DECKING MIN

(E) COMP SHINGLE ROOF

(N) PV MODULES

2.5" MIN.

EMBEDMENT

~5"
1.25"

(E) UTILITY ESID NO: 10443720008968805

(E) METER NO: 158869664

30-AUG-2022
Engineering Alliance, Inc
TX Firm Reg. # F-10447
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BRANCH LAYOUT

BRANCH LAYOUT
SCALE:  1/8" = 1'-0"1

(57) HANWHA Q CELLS Q PEAK DUO ML BLK G10+ (400W) MODULES
(57) ENPHASE ENERGY IQ8PLUS-72-2-US MICRO-INVERTERS
(02) BRANCHES OF 12 MODULES &
(03) BRANCHES OF 11 MODULES CONNECTED IN PARALLEL PER BRANCH
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(57) ENPHASE ENERGY IQ8PLUS-72-2-US
MICRO-INVERTERS

BRANCH #1

BRANCH #2

BRANCH #3

BRANCH #4

BRANCH #5

ROOF #1
(10) HANWHA Q CELLS Q PEAK DUO

ML BLK G10+ (400W) MODULES

ROOF #2
(16) HANWHA Q CELLS Q PEAK DUO
ML BLK G10+ (400W) MODULES

ROOF #3
(02) HANWHA Q CELLS Q PEAK DUO
ML BLK G10+ (400W) MODULES

ROOF #4
(12) HANWHA Q CELLS Q PEAK DUO
ML BLK G10+ (400W) MODULES

ROOF #5
(17) HANWHA Q CELLS Q PEAK DUO

ML BLK G10+ (400W) MODULES

(E) UTILITY ESID NO: 10443720008968805

(E) METER NO: 158869664

74.0"

41
.1

"

PHOTOVOLTAIC MODULES
HANWHA Q CELLS Q PEAK DUO ML BLK

G10+ (400W)
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ELECTRICAL LINE
DIAGRAM

ELECTRICAL LINE DIAGRAM
SCALE:  NTS1

BILL OF MATERIALS

EQUIPMENT QTY DESCRIPTION

SOLAR PV MODULE 57 HANWHA Q CELLS Q PEAK DUO ML BLK G10+ (400W) MODULES

INVERTER 57 ENPHASE ENERGY IQ8PLUS-72-2-US MICRO-INVERTERS

JUNCTION BOX 2 600V, 55A MAX, 4 INPUTS, MOUNTED ON ROOF FOR WIRE & CONDUIT TRANSITION

LOAD CENTER 1 125A PV LOAD CENTER

AC DISCONNECT 1 100A NON FUSED, VISIBLE LOCKABLE LABELED AC DISCONNECT, 240VAC, NEMA 3R,
UL LISTED.

UTILITY PROVIDER:
MAIN SERVICE VOLTAGE:

MAIN PANEL BRAND:
MAIN SERVICE PANEL:

MAIN CIRCUIT BREAKER RATING:
MAIN SERVICE LOCATION:

SERVICE FEED SOURCE:

ONCOR
240V
SQUARE D
(E) 200A
(N) 150A
NORTH-EAST

SERVICE INFO.

UNDERGROUND

G

(N) AC DISCONNECT 100A
NON-FUSED,VISIBLE
LOCKABLE LABELED

DISCONNECT, 240 VAC

N N

L2
L1

L2
L1

L

150A

EXISTING
GROUNDING
SYSTEM

BI-DIRECTIONAL
UTILITY METER
1-PHASE, 3-W,

120V/240V, 60Hz

(N) MAIN BREAKER
150A/2P, 240V

90A/2P
(N) 90A/2P PV
BREAKER

 (E) MAIN SERVICE PANEL,
200A RATED, 120/240V

(3) #3 AWG THWN
(1) #8 AWG THWN GND
IN 1" EMT CONDUIT

(57) ENPHASE ENERGY IQ8PLUS-72-2-US
MICROINVERTERS (240V)
(LOCATED UNDER EACH PANEL)

G

L1L1

L2L2

L1L1

L2L2

(5) Q CABLES
(1) #6 BARE CU GND

N
G

M* IQ-GATEWAY

BRANCH TERMINATOR
E-TERM-10 (TYP.)

20A

20A

10A/15A

20A

L1

L2

L1

L2

L1

L2

L1

L2

20A

(4) #10 AWG THWN-2
(1) #8 AWG THWN-2 GND IN

3/4" EMT CONDUIT RUN

12 MICRO-INVERTERS IN BRANCH #2

11 MICRO-INVERTERS IN BRANCH #3

11 MICRO-INVERTERS IN BRANCH #4

(N) 125ALOAD
CENTER

(N) JUNCTION BOX

L1

L2

L1

L2

12 MICRO-INVERTERS IN BRANCH #1

11 MICRO-INVERTERS IN BRANCH #5

20A

G

(N) JUNCTION BOX

(6) #10 AWG THWN-2
(1) #8 AWG THWN-2 GND IN

3/4" EMT CONDUIT RUN

WIRE RATED AND AMPACITY
CALCULATED @ 90°C
FOR ROOFTOP INSTALLATION AND
ATTIC RUN TO INVERTER

PER NEC REQUIRMENTS GROUNDING
CONDUCTORS SMALLER THAN 6AWG
SHALL BE PROTECTED IN A CONDUIT,
RACEWAY, OR ARMORED PROTECTIVE
SHEATHING (NEC 250.64)

THE WORKING CLEARANCES AROUND
THE EXISTING ELECTRICAL EQUIPMENT
AS WELL AS THE NEW ELECTRICAL
EQUIPMENT WILL BE MAINTAINED IN
ACCORDANCE WITH NEC 110.26.

GAS METER LOCATED IN PROXIMITY OF
THE PV INSTALLATION, LOAD CENTER,
AND/OR DISCONNECTS. DISCONNECTS
SHALL BE LOCATED IN COMPLIANCE WITH
UTILITY AND THE AHJ (AUTHORITY HAVING
JURISDICTION). PV INSTALLATION SHALL
COMPLY WITH ALL APPLICABLE CODES.

ANY CONDUCTORS EXPOSED TO
SUNLIGHT SHALL BE LISTED AS SUNLIGHT
RESISTANT. (NEC 300.6 C1, 310.8 D)

ROOM FOR EQUIPMENT
WITHIN 5 FEET FROM MSP

NOTE ON CONDUIT:
ALL CONDUIT SHALL BE EMT
3/4" IN DIAMETER UNLESS
OTHERWISE STATED

SYSTEM SIZE:- 57 x 400W = 22.80 kWDC
SYSTEM SIZE:- 57 x 290W = 16.53 kWAC

INTERCONNECTION
120% RULE - NEC 705.12(B)(2)(3)(b)

UTILITY FEED + SOLAR BACKFEED
150A +90A = 240A

BUSS RATING x 120%
200A x 120% = 240A

AC DISCONNECT SHALL BE LOCATED
WITHIN 10' OF UTILITY METER

NOTE: THE AC DISCONNECT IS LOCATED
WITHIN 10FT OF UTILITY METER

DERATE: (E) 200A MAIN BREAKER TO BE DERATED TO
(N) 150A TO ALLOW BACKFEED OF 90A

(E) UTILITY ESID NO: 10443720008968805

(E) METER NO: 158869664

(57) HANWHA Q CELLS Q PEAK DUO ML BLK G10+ (400W) MODULES
(57) ENPHASE ENERGY IQ8PLUS-72-2-US MICRO-INVERTERS
(02) BRANCHES OF 12 MODULES &
(03) BRANCHES OF 11 MODULES CONNECTED IN PARALLEL PER BRANCH
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ELECTRICAL
CALCULATION

SOLAR MODULE SPECIFICATIONS

MANUFACTURER / MODEL #
HANWHA Q CELLS Q PEAK DUO ML

BLK G10+ (400W)MODULES

VMP 37.13

IMP 10.77

VOC 45.30

ISC 11.14
MODULE DIMENSION 74.0"L x 41.1"W x 1.26"D (In Inch)

INVERTER SPECIFICATIONS

MANUFACTURER / MODEL # ENPHASE ENERGY IQ8PLUS-72-2-US

NOMINAL OUTPUT VOLTAGE 240 VAC

NOMINAL OUTPUT CURRENT 1.21A

PERCENT OF VALUES NUMBER OF CURRENT
CARRYING CONDUCTORS IN EMT

.80 4-6

.70 7-9

.50 10-20

ELECTRICAL CALCULATION
SCALE:  NTS1

ELECTRICAL NOTES
1.) ALL EQUIPMENT TO BE LISTED BY UL OR OTHER NRTL, AND LABELED FOR ITS APPLICATION.
2.) ALL CONDUCTORS SHALL BE COPPER, RATED FOR 600 V AND 90 DEGREE C WET ENVIRONMENT.
3.) WIRING, CONDUIT, AND RACEWAYS MOUNTED ON ROOFTOPS SHALL BE ROUTED DIRECTLY TO, AND LOCATED AS CLOSE AS POSSIBLE TO THE NEAREST RIDGE, HIP, OR VALLEY.
4.) WORKING CLEARANCES AROUND ALL NEW AND EXISTING ELECTRICAL EQUIPMENT SHALL COMPLY WITH NEC 110.26.
5.) DRAWINGS INDICATE THE GENERAL ARRANGEMENT OF SYSTEMS. CONTRACTOR SHALL FURNISH ALL NECESSARY OUTLETS, SUPPORTS, FITTINGS AND ACCESSORIES TO FULFILL

APPLICABLE CODES AND STANDARDS.
6.) WHERE SIZES OF JUNCTION BOXES, RACEWAYS, AND CONDUITS ARE NOT SPECIFIED, THE CONTRACTOR SHALL SIZE THEM ACCORDINGLY.
7.) ALL WIRE TERMINATIONS SHALL BE APPROPRIATELY LABELED AND READILY VISIBLE.
8.) MODULE GROUNDING CLIPS TO BE INSTALLED BETWEEN MODULE FRAME AND MODULE SUPPORT RAIL, PER THE GROUNDING CLIP MANUFACTURER'S INSTRUCTION.
9.) MODULE SUPPORT RAIL TO BE BONDED TO CONTINUOUS COPPER G.E.C. VIA WEEB LUG OR ILSCO GBL-4DBT LAY-IN LUG.
10.) THE POLARITY OF THE GROUNDED CONDUCTORS IS NEGATIVE

AC CONDUCTOR AMPACITY CALCULATIONS:
FROM JUNCTION BOX#1 TO LOAD CENTER:
AMBIENT TEMPERATURE ADJUSTMENT FOR EXPOSED CONDUIT
EXPECTED WIRE TEMP (°C): 37°
TEMP CORRECTION PER TABLE 310.15(B)(2)(a): 0.91
# OF CURRENT CARRYING CONDUCTORS: 06
CONDUIT FILL CORRECTION PER NEC 310.15(B)(3)(a): 0.80
CIRCUIT CONDUCTOR SIZE: 10 AWG
CIRCUIT CONDUCTOR AMPACITY:  40A

REQUIRED CIRCUIT CONDUCTOR AMPACITY PER NEC 690.8(A&B):
1.25 X # MICRO-INVERTERS (MAX. BRANCH LENGTH) X MAX OUTPUT
CURRENT
1.25 X 12 X 1.21A = 18.15A

DERATED AMPACITY OF CIRCUIT CONDUCTOR PER NEC TABLE
310.15(B)(2)(a)
TEMP CORR. PER NEC TABLE 310.15(B)(2)(a) X
CONDUIT FILL CORR. PER NEC 310.15(B)(3)(a) X
CIRCUIT CONDUCTOR AMPACITY =
0.91 X 0.80 X 40 = 29.12A

AC CONDUCTOR AMPACITY CALCULATIONS:
FROM LOAD CENTER TO INTERCONNECTION:
# OF INVERTERS: 57
EXPECTED WIRE TEMP (°C): 37°
TEMP CORRECTION PER TABLE 310.15(B)(2)(a): 0.88
# OF CURRENT CARRYING CONDUCTORS: 3
CONDUIT FILL PER NEC 310.15(B)(3)(a): 1.0
CIRCUIT CONDUCTOR SIZE: 3 AWG
CIRCUIT CONDUCTOR AMPACITY: 100A

REQUIRED CIRCUIT CONDUCTOR AMPACITY PER NEC 690.8(B):
1.25 X # MICRO-INVERTERS X MAX OUTPUT CURRENT =
1.25 X 1.21 X 57 = 86.21A

DERATED AMPACITY OF CIRCUIT CONDUCTORS PER NEC TABLE 310.16:
TEMP CORR. PER NEC TABLE 310.15(B)(2)(a) X
CONDUIT FILL CORR. PER NEC 310.15(B)(3)(a) X
CIRCUIT CONDUCTOR AMPACITY =
0.88 X 1.0 X 100= 91A

RESULT SHOULD BE GREATER THAN 86.21A OTHERWISE LESS
THE ENTRY FOR CIRCUIT CONDUCTOR SIZE AND AMPACITY

RESULT SHOULD BE GREATER THAN 18.15A OTHERWISE LESS
THE ENTRY FOR CIRCUIT CONDUCTOR SIZE AND AMPACITY

AMBIENT TEMPERATURE SPECS
WEATHER STATION: DALLAS LOVE FIELD

RECORD LOW TEMP -8°

AMBIENT TEMP (HIGH TEMP 2%) 37°

CONDUIT HEIGHT 0.9"
ROOF TOP TEMP. 37°

CONDUCTOR TEMPERATURE RATE (ON ROOF) 90°

CONDUCTOR TEMPERATURE RATE (OFF ROOF) 75°

MODULE TEMPERATURE COEFFICIENT OF Voc -0.27%/°C

AC CONDUCTOR AMPACITY CALCULATIONS:
FROM JUNCTION BOX#2 TO LOAD CENTER:
AMBIENT TEMPERATURE ADJUSTMENT FOR EXPOSED CONDUIT
EXPECTED WIRE TEMP (°C): 37°
TEMP CORRECTION PER TABLE 310.15(B)(2)(a): 0.91
# OF CURRENT CARRYING CONDUCTORS: 04
CONDUIT FILL CORRECTION PER NEC 310.15(B)(3)(a): 0.80
CIRCUIT CONDUCTOR SIZE: 10 AWG
CIRCUIT CONDUCTOR AMPACITY:  40A

REQUIRED CIRCUIT CONDUCTOR AMPACITY PER NEC 690.8(A&B):
1.25 X # MICRO-INVERTERS (MAX. BRANCH LENGTH) X MAX OUTPUT
CURRENT
1.25 X 12 X 1.21A = 18.15A

DERATED AMPACITY OF CIRCUIT CONDUCTOR PER NEC TABLE
310.15(B)(2)(a)
TEMP CORR. PER NEC TABLE 310.15(B)(2)(a) X
CONDUIT FILL CORR. PER NEC 310.15(B)(3)(a) X
CIRCUIT CONDUCTOR AMPACITY =
0.91 X 0.80 X 40 = 29.12A

RESULT SHOULD BE GREATER THAN 18.15A OTHERWISE LESS
THE ENTRY FOR CIRCUIT CONDUCTOR SIZE AND AMPACITY
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PANEL SCHEDULING
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WARNING LABELS &
PLACARD

         

CAUTION !
POWER TO THIS BUILDING IS ALSO SUPPLIED FROM THE

FOLLOWING SOURCES WITH DISCONNECTS LOCATED AS SHOWN
AT: MAIN SERVICE PANEL & UTILITY METER,

AC DISCONNECT & COMBINER BOX

12
5 

LA
N

SH
IR

E 
D

R
(E) 200A MAIN SERVICE PANEL
WITH (N) 150A MAIN BREAKER

(E) UTILITY METER

(N) AC NON FUSED DISCONNECT
(N) COMBINER BOX

PV MODULES

WARNING
POWER SOURCE OUTPUT

CONNECTION
DO NOT RELOCATE THIS
OVERCURRENT DEVICE

LABEL LOCATION:
AC DISCONNECT & INVERTER
(PER CODE: NEC690.54)

PHOTOVOLTAIC SYSTEM AC DISCONNECT
RATED AC OPERATING CURRENT 68.97 AMPS

AC NOMINAL OPERATING VOLTAGE 240 VOLTS

LABEL LOCATION:
SERVICE PANEL IF SUM OF BREAKERS EXCEEDS
PANEL RATING
(PER CODE: NEC 705.12 (B)(2)(3)(B)

LABEL LOCATION:
AC & DC DISCONNECT AND SUB PANEL
(PER CODE: NEC 690.13(B))

WARNING:PHOTOVOLTAIC
POWER SOURCE

LABEL LOCATION:
CONDUIT, COMBINER BOX
(PER CODE: NEC 690.31(G)(3)

TERMINALS ON THE LINE AND LOAD
SIDES MAY BE ENERGIZED IN THE

OPEN POSITION

WARNING
ELECTRIC SHOCK HAZARD

!

LABEL LOCATION:
MAIN SERVICE PANEL & NET METER
(PER CODE: NEC 705.12(D)(3), NEC
705.12(B)(3-4) & NEC 690.59)

MAIN PHOTOVOLTAIC
SYSTEM DISCONNECT

LABEL LOCATION:
MAIN SERVICE DISCONNECT / UTILITY METER
(PER CODE: NEC 690.13(B))

LABEL LOCATION:
AC DISCONNECT, DC DISCONNECT, POINT OF
INTERCONNECTION
(PER CODE: 605.11.3.1(1) & 690.56(C)(1)(a))

   WARNING DUAL POWER SOURCE
SECOND SOURCE IS PHOTOVOLTAIC SYSTEM

!

SOLAR PV SYSTEM EQUIPPED
WITH RAPID SHUTDOWN

TURN RAPID
SHUTDOWN SWITCH

TO THE "OFF" POSITION
TO SHUTDOWN PV

SYSTEM AND REDUCE
SHOCK HAZARD IN

ARRAY

SOLAR ELECTRIC
PV PANELS

PHOTOVOLTAIC

AC DISCONNECT
LABEL LOCATION:
AC DISCONNECT
NEC 690.13(B)

LABEL LOCATION:
MSP
(PER CODE: NEC 690.13 (F), NEC
705.12(B)(3-4) & NEC 690.59)

CAUTION
PHOTOVOLTAIC SYSTEM CIRCUIT IS BACKFED

!

RAPID SHUTDOWN SWITCH
FOR SOLAR PV SYSTEM

LABEL LOCATION:
RAPID SHUTDOWN
(PER CODE: NEC 690.56(C)(3)

!
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ADDITIONAL NOTES

         

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

2. ALL PLAQUES AND SIGNAGE REQUIRED BY THE LATEST EDITION OF NATIONAL
ELECTRICAL CODE. LABEL SHALL BE METALLIC OR PLASTIC, ENGRAVED OR

         MACHINE PRINTED IN A CONTRASTING COLOR TO THE PLAQUE. PLAQUE SHALL
         BE UV RESISTANT IF EXPOSED TO SUNLIGHT.

3. DC CONDUCTORS SHALL BE RUN IN EMT AND SHALL BE LABELED, "CAUTION DC
CIRCUIT" OR EQUIV. EVERY 5 FT.

4. EXPOSED NON-CURRENT CARRYING METAL PARTS OF ELECTRICAL EQUIPMENT
SHALL BE GROUNDED IN ACCORDANCE WITH 250.134 OR 250.136(A).

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

6. OUTDOOR EQUIPMENT SHALL BE NEMA-3R RATED OR BETTER.

7. ELECTRICAL CONTRACTOR TO PROVIDE CONDUIT EXPANSION JOINTS AND
ANCHOR CONDUIT RUNS AS REQUIRED PER NEC.

8. ALL WIRING MUST BE PROPERLY SUPPORTED BY DEVICES OR MECHANICAL
MEANS DESIGNED AND LISTED FOR SUCH USE, AND FOR ROOF-MOUNTED
SYSTEMS, WIRING MUST BE PERMANENTLY AND COMPLETELY HELP OFF OF THE
ROOF SURFACE. NEC 110.2 - 110.4 / 300.4
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