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PROJECT DESCRIPTION: AUTHORITIES HAVING JURISDICTION APPLICABLE CODES & STANDARDS PROJECT SITE w
. BUILDING: HARNETT COUNTY BUILDING: NCBC 2018 s B E
14 x HANWHA-Q CELL 320 W MODULES ZONING: HARNETT COUNTY ELECTRICAL: NEC 2017 ' o 0. 'g £ e
ROOF MOUNTED SOLAR PHOTOVOLTAIC MODULES UTILITY: CENTRAL ELECTRIC MEMBERSHIP CO-OP T j o g i § S
SYSTEM SIZE: 4.48 kW DC STC DESIGN SPECIFICATION % g 5 S o £ g
ARRAY AREA:ROOF #1-253.96 SQ FT. OCCUPANCY: Il oLz z &S) £ 2
CONSTRUCTION: SINGLE-FAMILY YEEEEEE
EQUIPMENT SUMMARY ZONING: RESIDENTIAL 322589%
14 HANWHA-Q CELL 320 W MODULES GROUND SNOW LOAD: REFER STRUCTURAL LETTER xG2WIEE
02 GENERAC PV LINK S2502 POWER OPTIMIZERS WIND EXPOSURE: REFER STRUCTURAL LETTER g c§> Ss% 4
01 GENERAC PWRCELL X7602 7600W INVERTER WIND SPEED: REFER STRUCTURAL LETTER o & = § LIE.I =
14 GENERAC SNAP RS (RS 801) <— =
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PV-4 ELECTRICAL LINE DIAGRAM VICINITY MAP
PV-4A BATTERY AND EQUIPMENT ELEVATION
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MODULE TYPE, DIMENSIONS & WEIGHT

NUMBER OF MODULES = 14 MODULES
MODULE TYPE = HANWHA-Q CELL 320 W MODULES
MODULE WEIGHT =41.2 LBS / 18.7 KG.

MODULE DIMENSIONS = 66.3"x 39.4" = 18.14 SF

ROOF #1
(14) HANWHA-Q CELL 320 W

(N) JUNCTION BOX

(N) SOLAR ATTIC FAN
(LOCATION TBD ON SITE)

DETERMINED ON SITE.

e THE SAF SHOULD BE LOCATED 30"-36" FROM THE
PEAK OF THE ROOF OR ABOUT 5 ROWS DOWN
FROM THE RIDGE.

ROOF DESCRIPTION w
ROOF TYPE SHINGLES = _
O g, o8t
ROOF LAYER 1 LAYER I 22 eSS
EE E-NOE
om0 o 5
oL-zg €<
ROOF FRAME | FRAME nEIwe e
= L 9
ROOF | ‘qyp [AZMUTH| " gi7E~ | spacING 29238§¢
TroP<sod
rxWsryEsS
e no: ~Z
: . | REFER STRUCTURAL £3 Susd
# |2857°| 210 i < 52 9528
o
ARRAY AREA & ROOF AREA CALC'S
ROOF
soF | ARRAY | ROOF | AREA REVISIONS
ROOF MODULES AREA AREA COVERED DESCRIPTION DATE REV
(Sq.Ft) | (Sq.Ft) | BY ARRAY
(%)
#1 14 25396 | 432.57 59
Vs
(SAF)|  SOLAR ATTIC FAN Soewe v 5o
S—
NOTES:
. THE LOCATION OF THE SAF SHOULD BE

, ! (N) 3/4" EMT/ LFMC CONDUIT e THE SAF SHOULD NOT BE MOUNTED ON ANY
/ \ STRUCTURAL MEMBER LIKE TRUSS/RAFTER. DATE: 04/01/2020
\ 401\ . "CAN VENTS" CAN BE REPLACED BY SAF.
23 S e SAF CANNOT BE MOUNTED ON A METAL ROOF. PROJECT NAME & ADDRESS
/\ L PLEASE CARRY GABLE VENT FANS FOR METAL
\ ROOF INSTALLATION (IF APPLICABLE). -
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(E) MAIN SERVICE PANEL HANWHA-Q
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\ m SHEET NAME
~ B -SNAPRS - PV LINK SUBSTRING OPTIMIZER ROOF PLAN &
- BACKUP LOAD PANEL -BATTERY MODULES
- JUNCTION BOX - VENT, ATTIC FAN (ROOF OBSTRUCTION) SHEET SIZE
(N) GENERAC SNAP RS (RS 801) DEVICE - INVERTER
- ROOF ATTACHMENT ANSI B
- INTEGRATED DC DISCONNECT
- RAFTERS 11" X 17"
- SOLAR LOAD CENTER
1 | ROOF PLAN & MODULES - PRODUCTION METER - CONDUIT SHEET NUMBER
PV-2

PV-2 SCALE: 1/8"=1'-0"

- MAIN SERVICE PANEL

MSP - COMBINER BOX




1

(N) PV LINK OPTIMIZER - 2

| ROOF PLAN WITH STRING LAYOUT

PV-2A

SCALE: 3/32"=1'-0"

(N) PV LINK OPTIMIZER - 1

(N) GENERAC SNAP RS (RS 801) DEVICE
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BILL OF MATERIALS -
EQUIPMENT QTY DESCRIPTION o
SOLAR PV MODULE 14 |HANWHA-Q CELL 320 W MODULES
OPTIMIZER 02 |GENERAC PV LINK S2502 POWER OPTIMIZERS
INVERTER 01 |GENERAC PWRCELL X7602 7600W INVERTER DESIGNED BY
BATTERY 1 |GENERAC PWRCELL9 BATTERY PHS
GENERAC SNAP RS 14 |GENERAC SNAPRS MODEL RS801
AC DISCONNECT 1 |60A FUSED, (2) 40A FUSES, 240V, NEMA 3R, UL LISTED
SHEET NAME
SOLADECK 1 |SOLADECK
BACKUP PANEL 1 [125A, BACKUP PANEL, 240V STRING
RAILS 12 |QRAIL LIGHT 14 FT. BLACK LAYOUT
SPLICE KIT 10 |QSPLICE INTERNAL LIGHT SHEET SIZE
TRUNK CABLE 0 |TRUNK/PV CABLE CLIP
MODULE CLAMPS 24 |UNIVERSAL MID CLAMP ANSI B
GROUNDING LUG 2 |WEEB LUG W/ T-BOLT 11" X 17"
END CLAMPS 8 |UNIVERSAL END CLAMPS
T-BOLT 72 |T-BOLT W/ NUT M8 X 20MM SHEET NUMBER
ATTACHMENT 58 [L-FOOT (QUICK MOUNT ATTACHMENT)
PV-2A




PV MODULE

SEE (2/PV-3)
FOR ENLARGED
VIEW

| ATTACHMENT DETAIL

(E) COMPOSITE
SHINGLE ROOF

UNIVERSAL END/MID CLAMP

PV MODULE

QUICK-MOUNT Q-RAILS
QMR-RL14 (LIGHT)

OFFSET L-FEET

(E) COMPOSITE
SHINGLE ROOF

HEX HEAD
5/16" X 4", 18-8 SS
LAG SCREW.

REFER STRUCTURAL LETTER FOR

FRAMING SIZE AND SPACING

1
PV-3 | SCALE: 1"=1'-0"
9"X12" QUICK MOUNT
L-MOUNT FLASHING
2 ATTACHMENT DETAIL (enlarged view)
PV-3 SCALE: NTS
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4 SERVICE INFO ) S
(14) HANWHA-Q CELL 320 W MODULES UTILITY PROVIDER: CENTRAL ELECTRIC MEMBERSHIP CO-OP| L2 N O 9 5w 5 g g
(2) PV LINK OF 07 MODULES CONNECTED IN SERIES MAIN SERVICE VOLTAGE: 240V REF NEC 30830, |\ ' = S 3 % g
MAIN PANEL BRAND: - SUPPLY SIDE TAP M) <Eho=55§
N1 v O
MAIN SERVICE PANEL: 200A A B Zu82%
MAIN CIRCUIT BREAKER RATING: 200A 43=23¢ §
MAIN SERVICE LOCATION: SOUTH - EAST A ez Z é 2 fg_? z
S SERVICE FEED SOURCE: UNDERGROUND ) res g REs3
HANWHA-Q CELL 320 W MODULES % © o g )
:)-3‘ £ =253
LINE — o
&8l
L 53
sﬁ"\’ - (E) MAIN BREAKER TO REVISIONS
GENERAC PWRCELL X7602 7600W
INVERTER (240V) HOUSE 240V, 200A/2P DESCRIPTION DATE |REV
1 2 3 o] 6 7 OUTPUT: 240V, 32A N (TOPFED)
96.5% CEC WEIGHTED EFFICIENCY Loao| | &7 — (E) MAIN SERVICE
NEMA 3R RATED, UL 1741 LISTED, G PANEL,
- + - + - + — + — INTERNAL GFDI WITH INTEGRATED DC 200A RATED, 240V
JUNCTION BOX P DISCONNECT GEC
600 V, NEMA 3 r T —— T ————A
_ +| |- +| |- +| |- + UL LISTED 'Cf/@—‘ i N EXISTING GROUNDING
e | = ELECTRODE SYSTEM
U e | GENERAC, i TO EAREH
= O~0 8§34 |1 POWER | REF. NEC 250.52,
_ — 29 | . A
- 1 = O~-0 2,95 : CORE : | AC DISCONNECT: 250538 Signature with Seal
o000 s |, | 60A FUSED,
0~0 L5 11 i (2) 40A FUSES, 240V
| - ——- NEMA 3R, UL LISTED
e Lo
D sonze 50A/2-P I
1 2 3 ol s 7 | I
N
- + - + - + —_ + —_
DATE: 04/01/2020
50A/2-P D9
- + - + - + B +
* <">_@ -—- PROJECT NAME & ADDRESS
] I I
= —o L —813—
_ il - (E) COMMUNICATION 63— m
ROUTER >
= BACKUP | 673 | = ©
SNAP RS (RS801) F====1] LOADS UPTO | g% | T x ((Y\l)
MAX INPUT CURRENT - 13 A L ___ 40A CIRCUIT — w 08
UL 1741 LISTED N L Y N
MODULE LEVEL RAPID PVLINK SUBSTRING OPTIMIZER (S2501) I Y | > O X
SHUTDOWN (PVRSS) RATED POWER : 2500W AC LOAD CENTER, 125A pr < O
COMPLIANT MPPT VOLTAGE RANGE: 60 TO 360 V RATED, 240/120, 1-PHASE WIRE LEGEND Z Wl oz
NEMA 6P RATED MAX OUTPUT VOLTAGE: 420V (25N2-P MB) WA o =
MAX OUTPUT CURRENT: 8A PV ARRAY +VE CONDUCTOR AND L1 X = Z o
RAPID SHUTDOWN COMPLIANT s 90) @) v
GROUND-FAULT PROTECTION COMPLIANT PV ARRAY -VE CONDUCTOR AND L2 = I&J =0
I
PWRcell MODEL 9 BATTERY NEUTRAL CONDUCTOR E O 2
8.6 kwh, 5.0 kW EGC AND GEC v Z‘:)
SINGLE TWISTED PAIR, BELDEN 3106A 5
WARNING! T WARNING | SINGLE TWISTED PAIR, BELDEN 3088A
PHOTOVOLTAIC s SOLAR ELECTRIC N {ELECTRIC SHOCK HAZARD “ ! WARNING ! 5 CONDUCTOR CABLE, BELDEN 3064A
POWER SOURCE SYSTEM CONNECTED TERMINALS ON BOTH LINE AND LOA.D SIDES SOLAR POINT OF
AND ENERGIZED MAY BE ENERGIZED IN THE OPEN POSITION SECI())':]ADLSZOUV;(E:E FSOS\IR(S:ESTEI\: INTERCONNECTION DESIGNED BY
LABEL 1 LABEL 3 LABEL 5 I.ABEL 9
PYCV —_— _— _—_ QTyY CONDUCTOR INFORMATION CONDUIT TYPE  |CONDUIT SIZE PHS
ON ALL CONDUITS AT INVERTER AT EACH AC I,Z:'O‘I'BI\/IEIQ_P7 AT UTILITY METER (4) | #10AWG - |PV WIRE/USE-2
SPACED AT MAX 10FT DISCONNECT @ (1) | #6AWG - |BARE COPPER IN FREE AIR NIA NIA SHEET NAME
[30\5\7}$pr SYSTEM| EgngD] PHOTOVOLTAIC PHOTOVOLTAIC ! WARNING ! QWARNINGH Q (2) | #10AWG - |THWN-2 EMT OR FLEX IN o ELECTRICAL LINE
AC SOLAR SYSTEM THE SERVICE METER IS ALSO SERVED 2
ruRN RAPD stuToOMN ®*  DC DISCONNECT DISCONNECT NCCNNECTEDM BY A PHOTOVOLTAIC SYSTEM (1M #6AWG - [THWN-2 GND ATTIC DlAG RAM
erremonte | TR (2) | #10AWG - |THWN-2 . SHEET SIZE
e [0 | LABEL 4 LABEL 6 LABEL 8 L VETER O | #ome- w2 e FMTORPLEX .
— —_— 3 _ N
LABEL 2 AT EACH DC AT EACH AC AT MEP (D D AN |THNZ ENT OR FLEX 34 ANSI B
AT INVERTER DISCONNECT DISCONNECT M (B) | #6AWG - | THWN-2 EMT OR FLEX 3/4" 11" X 17"
(1) | #6AWG- [THWN-2 GND SHEET NUMBER
1 ELECTRICAL LINE DIAGRAM (o @ [ #eawG - [THWN-2 EMT OR FLEX 34"
PV-4

PV-4 SCALE: NTS
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SOLAR MODULE SPECIFICATIONS

DC CONDUCTOR AMPACITY CALCULATIONS:

AC CONDUCTOR AMPACITY CALCULATIONS:
FROM INVERTER TO BACK-UP PANEL:

No. OF INVERTER

EXPECTED WIRE TEMP (In Celsius)

34

TEMP. CORRECTION PER NEC TABLE 310.15(B)(2)(a)

0.96

NO. OF CURRENT CARRYING CONDUCTORS

CONDUIT FILL CORRECTION PER NEC TABLE 310.15(B)(3)(a)

CIRCUIT CONDUCTOR SIZE

6 AWG

CIRCUIT CONDUCTOR AMPACITY PER NEC TABLE 310.15(B)(16)

75A

REQUIRED CIRCUIT CONDUCTOR AMPACITY PER NEC 690.8(A&B)

1.25 X INVERTER OUTPUT CURRENT (BACKUP POWER)

42.5A

HOME.

POWER HOME SOLAR, LLC
"POWER YOUR FUTURE"
919 N. MAIN ST.
MOORESVILLE, NC 28115
Phone: 704-800-6591 (OFFICE)
Email: info@powerhome.com
Web: www.powerhome.com

/N

DERATED AMPACITY OF CIRCUIT CONDUCTOR

TEMP. CORRECTION PER TABLE 310.15 (B)(2)(a) X
CONDUIT FILL CORRECTION PER NEC 310.15(B)(3)(a) X
CIRCUIT CONDUCTOR AMPACITY 310.15 (B)(16)

72A

REVISIONS

DESCRIPTION DATE REV

and ampacity

Result should be greater than (42.5A) otherwise less the entry for circuit conductor size

AC CONDUCTOR AMPACITY CALCULATIONS:
FROM INVERTER TO MEP:

MANUFACTURER / MODEL # |HANWHA-Q CELL 320 W ARRAY TO JUNCTION BOX:
VMP 33.32V EXPECTED WIRE TEMP (In Celsius) 56"
IMP 9.60A TEMP. CORRECTION PER NEC TABLE 310.15 (B)(2)(a) 0.71
voC 4013V NO. OF CURRENT CARRYING CONDUCTORS 4
ISC 10.09A CONDUIT FILL CORRECTION PER NEC TABLE 310.15(B)(3)(a) 0.8
TEMP. COEFF. VOC -0-28%C CIRCUIT CONDUCTOR SIZE 10 AWG
MODULE DIMENSION 66.3'L x 39.4"W x 1.26"D (In Inch) CIRCUIT CONDUCTOR AMPACITY PER NEC TABLE 310.15(B)(16) 40A
MODULE EFFICIENCY 19%
REQUIRED CIRCUIT CONDUCTOR AMPACITY PER NEC 690.8(A&B)
INVERTER SPECIFICATIONS 10A
GENERAC PWRCELL 125 X Imax
MANUFACTURER / MODEL # X7602 DERATED AMPACITY OF CIRCUIT CONDUCTOR
AC POWER OUTPUT (LOADS/GRID) 7600VA TEMP. CORRECTION PER TABLE 310.15 (B)(2)(a) X 22 79A
AC POWER OUTPUT (BACKUP) BS000VA CONDUIT FILL CORRECTION PER NEC 310.15(B)(3)(a) X
CIRCUIT CONDUCTOR AMPACITY 310.15 (B)(16)
NOMINAL OUTPUT VOLTAGE 240 VAC - — _
MAX OUTPUT CURRENT @240V (LOADS/GRID) |32A ErispLg’:;;;ould be greater than (10A) otherwise less the entry for circuit conductor size and
MAX OUTPUT CURRENT @240V (BACKUP) 50A
NOMINAL DC INPUT VOLTAGE 380Vdc FROM JUNCTION BOX TO INVERTER:
MAX DC INPUT VOLTAGE 420vdc EXPECTED WIRE TEMP (In Celsius) 56"
CEC WEIGHTED EFFICIENCY 96.5% TEMP. CORRECTION PER NEC TABLE 310.15 (B)(2)(a) 0.71
MAX DC POWER (PV) 10000W
NO. OF CURRENT CARRYING CONDUCTORS 2
MAX INPUT CURRENT (PV) 20Adc
CONDUIT FILL CORRECTION PER NEC TABLE 310.15(B)(3)(a) 1
CONT. PEAK POWER (BATTERY) 8000W
CIRCUIT CONDUCTOR SIZE 10 AWG
SERIES SUB STRING OPTIMIZER SPECIFICATIONS CIRCUIT CONDUCTOR AMPACITY PER NEC TABLE 310.15(B)(16) 40A
MANUFACTURER / MODEL # PV LINK $2502
REQUIRED CIRCUIT CONDUCTOR AMPACITY PER NEC 690.8(A&B)
RATED POWER 2500W 10A
1.25 X Imax X # of PV LINKS
MPPT VOLTAGE RANGE 60-360 Vmp
DERATED AMPACITY OF CIRCUIT CONDUCTOR
MAXIMUM INPUT VOLTAGE 420Voc
TEMP. CORRECTION PER TABLE 310.15 (B)(2)(a) X 22 72
MAXIMUM OUTPUT 420 Adc CONDUIT FILL CORRECTION PER NEC 310.15(B)(3)(a) X
NOMINAL OUTPUT 380 Vdc CIRCUIT CONDUCTOR AMPACITY 310.15 (B)(16)
MAXIMUM OUTPUT CURRENT 8A Result should be greater than (20A) otherwise less the entry for circuit conductor size and
MAXIMUM SHORT CIRCUIT CURRENT 18 A ampacity

BATTERY SPECIFICATIONS

FROM BATTERY TO INVERTER:

MANUFACTURER / MODEL # SE#\‘TEERRA\E PWRCELL EXPECTED WIRE TEMP (In Celsius) 34
USABLE ENERGY 8.6kW TEMP. CORRECTION PER NEC TABLE 310.15 (B)(2)(a) 0.96
RATED CONTINUOUS POWER 3 4Kw NO. OF CURRENT CARRYING CONDUCTORS 2
POWER: 60 MINUTES 4.2kW CONDUIT FILL CORRECTION PER NEC TABLE 310.15(B)(3)(a) 1
POWER: 2 MINUTES 5.0kw CIRCUIT CONDUCTOR SIZE 10 AWG
REBUS VOLTAGE: INPUT/ OUTPUT 360-420Vdc CIRCUIT CONDUCTOR AMPACITY PER NEC TABLE310.15(B)(16) 40A
MODULE VOLTAGE 46.8Vdc
ROUND-TRIP EFFICIENCY 96 5% REQUIRED CIRCUIT CONDUCTOR AMPACITY PER NEC 690.8(A&B) 26.25A
1.25 X Imax
AMBIENT TEMPERATURE SPECS DERATED AMPACITY OF CIRCUIT CONDUCTOR
RECORD LOW TEMP -9° TEMP. CORRECTION PER TABLE 310.15 (B)(2)(a) X 38.40A
S > CONDUIT FILL CORRECTION PER NEC 310.15(B)(3)(a) X
AMBIENT TEMP (HIGH TEMP 2%) 34 CIRCUIT CONDUCTOR AMPACITY 310.15 (B)(16)
CONDUIT HEIGHT 0.5" - . -
Result should be greater than (26.25A) otherwise less the entry for circuit conductor size
ROOF TOP TEMP 56° and ampacity

No. OF INVERTER

EXPECTED WIRE TEMP (In Celsius)

34

TEMP. CORRECTION PER NEC TABLE 310.15(B)(2)(a)

0.96

NO. OF CURRENT CARRYING CONDUCTORS

CONDUIT FILL CORRECTION PER NEC TABLE 310.15(B)(3)(a)

CIRCUIT CONDUCTOR SIZE

6 AWG

Signature with Seal

DATE: 04/01/2020

CIRCUIT CONDUCTOR AMPACITY PER NEC TABLE 310.15(B)(16)

75A

REQUIRED CIRCUIT CONDUCTOR AMPACITY PER NEC 690.8(A&B)

1.25 X MAX INVERTER OUTPUT CURRENT (LOADS/GRID)

40A

DERATED AMPACITY OF CIRCUIT CONDUCTOR

TEMP. CORRECTION PER TABLE 310.15 (B)(2)(a) X
CONDUIT FILL CORRECTION PER NEC 310.15(B)(3)(a) X
CIRCUIT CONDUCTOR AMPACITY 310.15 (B)(16)

72A

ampacity

Result should be greater than (40A) otherwise less the entry for circuit conductor size and
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MECHANICAL SPECIFICATION —[% skoq
o .
Format 66.30inx 39.4in x 1.261n (including frame) 2" ci635mA R j 5 ('7) 8 e g g
(1685 mim > 1000 mm % 32 mm) r R . OLzZ5¢€ £
= n T = T 0 Ny = Llj v ]
Weight 41 21bs (18.7kg) nxlﬁmunmrlzWmuwuﬂi"[a.ﬁmm] e‘?acr w 8 é j g g g
Front Cover 0.13in (3.2 mm) thermally pre-stressed glass with anti-reflection technology e”aa,%J Frame | g 5358 é ;—
Back Cover  Composite film “”MTM"” ; o ﬁ I8 g
oXN-=
Frame Black anodized aluminum SRR g % 8 ST g
Cell £ 20 monocrystalline Q.ANTUM solar half-cells O 8 & = _é LIEJ =
Junction box 2.76-3.35inx 1.97-276inx 0.51-0.83in } — e
(70-85 mm % 5O-70 mim % 13-21 mm), decentralized, IPE7 e i
Cable 4mm? Solar cable; (+) =43.30n (1100mm), (<) =43.31n (1100 mm) ﬂ__]i_m;w e D5 g
Commector  Multi-Cortact MGd, IP63 vmiamaf o Toesriasen REVISIONS
DESCRIPTION DATE |REV
ELECTRICAL CHARACTERISTICS
POWER CLASS 315 320 325 330
MINIMUM PERFORMANCE AT STANDARD TEST COMDITIONS, STC' (POWER TOLERANCE +5W / -OW}
\ '._ 1 \ Power at MPP' | o [wW1 35 320 275 330
u ANTUM SDLAR MUDULE Short Circuit Current’ I [A] 10.04 10.09 10.14 10.20
" E Gpen Circuit Voltage' ¥, vl 39.87 40.13 40.40 40,66
E Current at MPP! luve [A] 9,55 9.60 9.66 971
_ ) ) Voltage at MPP Vi V] 32,98 33.32 33.65 3398 Signature with Seal
The new LPEAK DUD-GE solar module from @ CELLS impresses thanks Efficiency’ n %] 2187 $19.0 $19.3 2196
1o Innovative GANTUM DL Technulng ¥, which enables parti:ularlv high MINIMUM PERFORMANCE AT NORMAL OPERATING CONDITIONS, NMOT?
perfarmance on & small surface. QANTUM's world-record-holding call Power at MPP Piv W] 2363 239.0 2428 246.5
concept has now been combined with state-of-the-art circuitry balf cells | L Wl e = L 822
"I"Id | h |.'.'l d 'UH t|"| "'Ii i t t EJ ' ¢ ¥ i d ¢ E Open Circuit Voltage Vi V] 37.62 3TT7 38.02 3827
= g SII-l Il..IS ar ges|g ' s EEI. EY Tlg gutstan Iﬂg DlE armance unoe = g er—— oo 7 = o = i )
real conditions - both with low-intensity solar radiation as well as on Voltage at MPP Vo VI 5130 51.62 31 94 3205
hot, clear summer d ays. "easurement tolerances Pyps £3%; log, Yoo = 5% at STE: 1000WINF, 25 +7°C, AM 1.5 G according to |EC 60904-3 « 2800 Wim2, NMOT, spectrum M 1.5 & DATE: 04/01/2020
@ CELLS PERFORMANCE WARRANTY PERFORMANGE AT LOW IRRADIANGE PROJECT NAME & ADDRESS
NI LK i e i 7 AT TR T
Izl'fh“w{ ILlM_ TECHNOL DBY, LOW LEVELIZED COST OF EL_EL-]F:“.-”V _‘qdmumdmm Iy At least 98 % of nominal power during first year E B4 77|T 7777777777 A 1
Higher vield par sufacearaa, lowsar BOS costs, higher power - Thereafter max. 0,54 % degradation per vear, 5 ! -
e & At least 3.1 % of nominal power up to 10 years, = o L |_|J
Clazzes, and an efficiancy ratect LD 10 15,9 %. AL lest B5% of Nominal power up 1 28 years, i ' , S
§ _______________ All data within measurement tolerances, é =@ ——i— ————— i— —————————— E g
INKOVATIVE ALL-WEATH TECHMOLORY e Full warranties in accordance with the warranty =] ! ! ! I fap)
HOVATIVE ALL-WEATHER TECHNOLOG 5 : Rl i & : ! ! = =) P
% o 5 . = erms o ) Sales organization Of your
m Optirmal yields, whatewer the weather with excellent low-light - e e et ol 2 2 L r—" L L L v N
and tarnparature iahayi o, = IRRADIANCE W] = (Z) EE( !
350
| ; ‘ ‘ ‘ ) ®)
eyt . ” e - by 2 10 " A ‘r=f§ts Typical module performance under low iradiance conditions in Z LIJ 0_ Z
EMUOURING HIGH PERFORMAMNCE — - e e L P e s h comparison to STC conditions (25°C, 1000W/m?) LIJ a R
Long-term yield security with Anti LID and Anti P10 Technology?, TEMPERATURE COEFFICIENTS Y 9 = Z
s i Thel
Heot-5pot Protect and Traceable Quality Tra. Q™. : Aot X Temperature Coefficient of I, o (%K +0.04  Temperature Coefficient of V,, B [%KI _0.28 s (Lﬂ g 8
o = =i ;= 2 HO P P Temperature Coefficient of P, " [%/K] -0.37  Normal Module Operaiing Temperature NMOT [°F1 109 +5.4 (43 +3°C) — LU
i = Y OEH
EXTREME WEATHER RATING N _ R oy XX 5 =
Hightechr alurminum alloy frame, certified for high snow ’ m:mmm_ PROPERTIES FOR SYSTEM DESIGN = = <
(5400Pa) and wind loads 4O00Pa) regarding [EC. = Maximum System Voliage V... V1 1000 (IEC)/1000¢UL)  Safety Class I o
Maximum Series Fuse Rating [A DC] 20 Fire Rating CCEC)/TYPEL (UL) LT)
A RELISBLE INWVESTMENT Max. Design Load, push? [Ibs/H] 75 (3600P2)/ 65 (2667Pa)  Permitted module tewperature —40°F up to +185°F
Inclusive 12-vaar product warranty and 25-year i . EE
f 3 % X o Max. Test Load, Push / Pull? [bs/H21 113 (2400Pa) /84 (4000Pa)  ?see installation manual
linear paformance guarantsss, o i o
i DESIGNED BY
STATE OF THE ART MODULE TECHNGOLOGY : QUALIFICATIONS AND CERTIFICATES PAGKAGING INFORMATION
0 R o e 5 . UL 1703; VDE Quality Tested; CE-cermpliant; Number of Modules per Pallet 32 PHS
= CLAMTUN DU combines cutting edos ceall separation IEC 61215:2016; IEC 61730:201, application class A -
and innevative wiring with @ ANTUM Technology. * APT tast conditions aceerding o bt e il =
IECTS 628041201 5, .ﬁ c € @@ Number of Pallets per 40' High Cube Container 2% SHEET NAME
rrethod Bi-1500Y, 16&h) Paliet Dimensions (L x W x H) 69.3in x 45,3in x 46,9in
& Zee data sheet on rear for further I Cﬁ‘i‘i'ﬁus (1760mm = 1150mm x 1190 mm) EQUIPMENT
. B ZED
THE IDEAL SOLUTION FOR: M madan; Pallet Weight 1415/bs (642 ke SPECIFICATION
2 NOTE: Installation instructions must be followed. See the installation and operating manual or confact our technical service department for further information on approved installation and use
R o 2 s 0N Fooop S 34 on of this praduat, SHEET SIZE

residantial buikdings commecallind st al
b uildings Hanmwha @ CELLS America Inc.
300 Spectrum Center Drive, Suite 1250, Irvine, OA 92618, USA I TEL+1 949 748 59 96 | EMAIL inquiry@us.q-cells, com | WEB www.g-cells.us ANSI B

Engineared in Germany Q CGLLS 11" X 17"

SHEET NUMBER

PV-6




GENERAC

PWRE

Imvartar
Model: X7E02, X11402

Solar-plus-storage is simple with the Generac PWRcall Inverter. This bi-directional, REbus™-

powered inverter offers a simple, efficient design for integrating smart batteries with solar. [deal for

seff-supply, backup power, zero-export and energy cost management, the PWRcall inverter is the
industry's most feature-rich line of inverters, available in single-phase and three-phase models.

Single inverter for gric-tied solar with sman battery integration
Simplified system design Mo autotransformer or battery imverter needad
Lizer-salectable modes for backup powsr, self-supply, ime-of-use and zero-export

Fraa systam monitaring included via PWRwview Web Portal and Mobile &pp

RATED AC FOWER QUTRUT =0 W 1400w DE THFUT VOLTAR E EANGE
KC DUTRUT VOLTAGE 120/240, 1B WA 120208, 38 WAC HOMINAL D BUS VDLTASE
K2 FRECIUENCY £k EOHE WEXINPUT CURRENT
WAXINUM CONTINUDUS CUTRUT CURRENT 324, RMS 28, AMS REVERSE-POLARITY FROTECTION
GACUND-FAULT ISCLATION DETECTION e ncusad GROUND-FAILT IS CLATION DETECTION
CHARGE BATTERY FROMAC Yoz Vis TRAHSFOAMERLES 3, UNGROUN DED
THI (EURRENT) <2 1% -
TYPICAL HIGHTTIME FOWER Mol
CONSLIMFTICH ) i it
WAXIMIUN CONTINDDUS FOWER
VI T TR INTERHAL D DISTRIBUTION BREARERS
B —— e OC FUSES 0N PLIES AND MINUS
EATED AL BACHUIF POWER GUTPUT 200w Boca W T P e T
- e s - A-FILEBECOHR ECTION
WAXIMI W AT ERCKUF FOWER QUTFUT izo0n W 2000w
47 BACKUR QUTFUT YOLTASE {20/240, 18 W4T 1207240, 18 VAT e e
& FREGEENCY S0HI 50 KT -
Ly oo ! FEAK EFFCIENCY
AZ CIRCUIT BREAKER wa @4 —
sy ek ¢ CECWEIGHTED EFFCIENCT
THD (WILTAGE) 2% 3%
AUTOMATIC SWITCHOVER TIME +15arnnds <1 Sazands
TYFICAL RIGHTTIME FOWER - -

CORSLIMFTION

J&0-43 V0T
330 YT
FLEY

YES

YES

YEE

BA0aW
Lk} 'EPJ-.C-Q
40 &

¥ES

TN

LK

FEMERAD

FWR

2510 - 430 WD

A voC

Hk

YES

YES

YES

jle=rl ]
L4 TF30A
]

YES

By
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Specifications

ISLAHDING®

GRID SELL L

WARLAL INVERTER EY!

WAREAHTY

TIGH STAMDARDE

EMEEI0AS

ChHour, REABES, Enwimal

P Evinw Web Porial and Mabila App
e

Buriomadc

10%¥aars

ULI™AES, CEAITD
IEEETEST. Rule T faila WH

FCC pantis daas B

'WIRE GALWGE RARGE

\TIHG TEMPERATUE|

FROTECTION RATING

10- 2AMNG

cad carmsactian

<40 A

<30 o 5 80

HEM& 3R

EATTERY TYFES SUPPDATED:
MOOULES SIZE PER PY LINK DPTIMIZER
MANINUIA AECONMERL: VEF FROM PV

EATTERIES FER INVERTER

* AR irwver wrs o Aer islanding far 18 Toads, © Wadbo,
Hudud prarer 3k avirems hmperan

Specifications subject o changes without notice:
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REVISIONS

DESCRIPTION DATE |REV

Signature with Seal

DATE: 04/01/2020

PROJECT NAME & ADDRESS

TRIM KENNETH
RESIDENCE

51 RICHMOND PARK DRIVE,
CAMERON, NC - 28326

DESIGNED BY

PHS

SHEET NAME

EQUIPMENT
SPECIFICATION

SHEET SIZE

ANSI B
11" X 17"

SHEET NUMBER

PV-7




HOME.

w
S wobE
—x \—LLt‘-’.S
SEESCEE
_IDUJO‘__go
oL zZot<£
Ny =,;0 )
uDéE‘?%E
=0=282a§g
T 725%9=
onxLs
- + . rUZERES
Specifications 2578558
8= E_ncc_’u.l;

/N

BATTERY MODULES 3 4 5 B REVISIONS
WSABLE ENERGY DESCRIPTION

WCR LA

MR

DATE

POWER: RATED CONTINUDUS

EE_ N EHAE POWER: 60 MINUTES

POWER: 2 MINUTES

REBUS VOLTAGE:
= | INPUT/OUTPUT

MODULE VOLTAGE 46.BVDC

Battery ROUND-TRIF EFFICIENCY BES %
Modal: 9, 12,15, 17

360-420VDC

Signature with Seal

OPERATING TEMPERATURE 10 o 45 °C"

Mo other smart battery offers the flexibility of PWRcell. Whether for backup power or RECOMMENDED
smar enargy management, the PWRcell battery has power and capacity options for TEMPERATURE

every need, without sacrificing flexibility or function. MAXINUM IMSTALLATION
ALTITUDE GR34 fit, (3000 mj

DIMENSIONS (LW, H] 6B x 227 x 107

1Bin30°C

The PWRcall battery saries allows system owners the flexibility to scale from the
economical 8.61KWh PWRcell 9™ to the massive TL1 KWh PWRcall 7™ by adding
additional PWRcell battery modules, the gold standard in storage. 1 WEIGHT (ENCLOSURE] 115 Ib, (52 ko)

WEIGHT (INSTALLED) 280 I, (127 k) 335 I, (152 kg 380 b, (178 ka) 445 Ib, (202 )

ASSEMBL WARRANTY: LIHOMN MODULES 10 Years, (2.6 MWh} 10 Years, [30.2 MWh) 10 Years, (375 MWh] 10 Years, (453 MWh)

DATE: 04/01/2020

PROJECT NAME & ADDRESS

i
. R P&Real Comfiguration Gukds WARRANTY: ELECTROMICS 2 O
; i'r_::; 57 E AND ENCLOSURE Wi I p4 %
o o T — | i
s af 2l laska) o L' o o :] COMMUNICATION PROTOCOL REbus DC Manogrid™ — w 0 &
Gy By By ER wao x£9
e —a ) . COMPLIANCE UL 9540, LAL 1973, LIL 1642, CSA 22.2 Z Z %: !
HIBK PWRzel 17 PiRcel 15 PRl 2™ PWRodl Z LLI D_ %
St By Cerd T WA I 114 W A W “Tudored posar ol oriems tespal res LIJ O
— " o Specificotions subject o change without notice Y % = CZ)
PWRcall i= a modular smart batterny platform that allows for a range of configurations UPGRADING PWRCELL UPGRADE MATERIAL REQUIREMENTS DC m L >
to suit any need, small or large. PWRcell can be built in capacities ranging from B.6- Inside of the PWRcell battery, the PWRcell battery ity Configusaion - 9 <
171kWh. When needs change, PWRcell can be upgraded with additional modules. modules are stacked 2-deep on three levels, allowing X o
Use the chart ahmrg to understand what components you need for your chosen furmtcpsixnm:iigsmhe connected in senes. PWRCELLT | PWRCHLTS | PWRCELL 12 ‘Lr_)
PWReall canfiguration. Upgrade an existing PWRcell battery by adding -

&3 x PWRCaH Mod | + 2x PWRCcEMod | =1 x PWRCSE Mesd

modules and a module spacer (HMSK) if required. PWRCELLY | .5 cnmne +1 nHMU 1 LRI

PWRcell 9 and PWRcell 15 require a modulo spacer.

& 7 x PR Mod | +1 x PRRCall Mod
PWRCELLYZ | ;e +1HME DESIGNED BY

PHS
"SRR ot iy oy roeyrinsl i el sk s sk SHEET NAME
EQUIPMENT

Refer to the table to the right for material requirements SPECIFICATION
related to upgrading PWRceall SHEET SIZE

Connect as many as two 2 PWRcells to & single PWRcell Inverter™
for up to 34.2kWh of storage Generac offers a convenient PWRcell Batiery Upgrade
Best-in-class battery backup powsr Kit (HMUK]) to help replace lost or mispiaced hardware.
A PWRcell Battery Upgrade Kit may be purchased from
your Generac disinbutor.

PWRCELLTS | 4 1, e

Starting Configuration

& 1x PHRCE Med ‘

Plug-and-play with PWRcell Inverters™ and PV Links™

Time-of-use [TOU) and zerc-export ready

Residential and commercial application ready

. T - ANSI B
GENERAC = GENERAC Mﬁwmzmgwﬁn, Eﬁfﬁ?&i’ﬁé 1M" X 17"
————— — ————scanc wewrw Ceneraccom B2 CENERAC (18RS 436 3779

SHEET NUMBER

PV-8




919 N. MAIN ST.

MOORESVILLE, NC 28115
Phone: 704-800-6591 (OFFICE)

Specifications

POWER HOME SOLAR, LLC
"POWER YOUR FUTURE"
Email: info@powerhome.com
Web: www.powerhome.com

/N

REVISIONS
P¥ MODLULE MAX VOC [ OPERATING TEMPERATLIRE =40t 70 °C DESCRIPTION DATE

EFFICIENCY 99.9% CERTIFICATIONS ULi7

MEXINPUT CLURRENT 1A WEIGHT 1004g
SHUTD CWHN TIME =10 Seconds DIMENSICINS (LW, H] "at x7"

EMCLOSURE RATING NEMA &P WARRANTY 25 Years

ShapRS"

Instant Rapid Shutdown Compliance
Model: RSE01

Signature with Seal

The Generac SnapRSs s NEC 2017 comphant, and doesn’t require any extra hardware
to mount, no pairing and no fussy digital communications. Just snap a Generac
S5napRs disconnect device to each PY module for total rapidshutdown performance.
When signaled by the inverter, SnapRS units break the PV circuit, reducing array

{ X
voltage to <B0V in seconds. DATE: 04/01/2020

PROJECT NAME & ADDRESS

Snap a Generac SnapRS disconnact device to the negative whip (-) of each madule in
the solar amay for simple NEC-2017 module-level rapid shutdown compliance. SnapRS
dewvices isclate array voltage when a rapid shutdown command is given

by a connected Islanding Inverter

Single-string P Array with Generac S3napRS™ devices
SnapRs devices (RE) Insiled 1o negativa - whip of ench Py moduls.

s
]

=
—_— "
—_— —

TRIM KENNETH
RESIDENCE

51 RICHMOND PARK DRIVE,
CAMERON, NC - 28326

Fast, sasy and simple to install DESIGNED BY

One SnapRS device par PV module PHS
Achieves PYR3S Compliance

Lovww cost, high efficiency salution

SHEET NAME

EQUIPMENT
SPECIFICATION

SHEET SIZE

ANSI B

ibfect o chonge without notice,

weww.Cenemc.com 1888 CENERAC (18 11" X 17"

GENERAC romrorene GENERAC e

SHEET NUMBER

PV-9
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REVISIONS
DESCRIPTION

RATED POWER 2 Ground-fault, Arc-fault
= DATE

HRRTECTIHN {Arc-fault Type 1 AFCY, Integrated)

PEAK EFFICIENCY
M PERATING TEMP

MPPT VOLTAGE RANGE

- - PWRview Web Portal
SYS [ ) ]
MAX INPUT VOLTAGE ¥ > max when cold STEM MONITORING

MAX OUTPUT AMWOC EMCLOSURE

NOMINAL QUTPUT (REBLIS™) 4 WEIGHT

MAX OUTPUT CURRENT g DIMENSIONS (L, 2154 % 06 Signature with Seal
PV L' kT"-"' MAX SHORT CIRCUIT IMPLIANCE UL 741,054 22.2
I n CURRENT _

) . . WARRANTY 25 Years
52500 Series substring optimizer STAMDEY POWER

Model: 52502

PY Link is the simple solar optimizer for quick installation and long-lasting
performance. Connect as few as two or as many as nine PY modules to

each PV Link to overcome shading and challenging roof lines. DATE: 04/01/2020

PROJECT NAME & ADDRESS

Quick connections with MC4 connectors
2ED0W capacity

Compatible with high-voltage smant batteries
Cost-effective solution for highperformance PV

Ground-fault protection

TRIM KENNETH
RESIDENCE
CAMERON, NC - 28326

= Sirgla-siring PV Arrey with Genamc SnapRlS™ devices
Conaraz PAWTHCal iInvarmer (=anar Py Link SrapRs devica s (RS] rstslled 4o negativ || whip of ssch PY moduk

JANR -’ = ;EI-F\

51 RICHMOND PARK DRIVE,

|

DESIGNED BY

PHS

SHEET NAME

EQUIPMENT
SPECIFICATION

SHEET SIZE

ANSI B
11" X 17"

SHEET NUMBER

PV-10

Speciffootions subject fo chonge without notice,

GENERAC R GENERAC
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QRail™— Fully Integrated Mounting and Racking System

Tha QiRail Series is a strong and versatile solar array ma unting system that provides unrivaled benefits to solar
designers and installers. Combined with Quick Mount PY's industry-leading waterproof mounts, QRail offers a
complete racking solution for mounting solar modules on any roof

Easily design drray configurations with the QDasign software
application. Generate complete enginearing reports and calculate
a pracize bill of materials for all the mounting, racking and
accessaries needed for a completa salararray.

Comprehensive, One-Source Solution

JRail, together with Quick Mount PAYs waterproof mounting products, provides the banafit of 2 single-sounced,
seamlessly integrated rooftop installation that works with all roof types — composition/asphalt shingles,

flat or curved tile, metal shingle, shake, slate and low slope rocfs. The QRail system also works with-any roof
attachment system for maximum flexibility.

Superior Strength and Versatility

}Rail is engineerad foroptimal structural parformance. The system
is cartified to UL 2703, fully coda compliant and backed by a3 25-vear
warranty, QRail is available in Light, Standard and Heawy versions to

matih all geographic locations. QRail s compatible with virtually all
L
modulas and works on a wide range of pitched roof surfaces. Modules L5
(Rils come in two lengths —
188 inches {14 ft) and 208 inches [1T.3 )

Mitl and Block Fnish

can ba mountad in portrait or landscape orientation in standard or
shared-rail configurations.

Fast, Simple Installation: It Just Clicks
(Click Technology™

The universal mid and end clamps use QClick
technology to simply “click” into the rail channel and
remain upright, ready to accept the module. The

—

-
i

pre-assembled clamps fit virtually all module frames and
raquire no extra hardwarea, eliminating pre-loading and ’
reducing insta llation time. »
. { UniversaL END CLANF Universar Boncen Mio CLawr
- { 2 o 3 ase 2 clamps for modules from 2 clormps for moduiles from
; .,.‘ 1 F0-45mm or 38-S0mm thick 2-45mm or 38-50mm thick
ol AT i

| —_—
L A—

tnstailing is 05 ergy a5 -2-3

(Splice” Technology

QRail's innovative internal QSplice installs in seconds, requiring no
tools ar screws, Simply insert Q5Splice into the rail and slide the othar
rail on to create a fully structural, bonded splice. An axternal splice is
also available.

1 2

]-—"?——""’ ..--""‘

nstalls in seconds — na tools or hardware reguied

Fully Integrated Electrical Bonding

Thie QRail system provides an integrated alectrical bonding path, ensuring that all exposed metal parts and
the solar module frames are alectrically connected, ALl alectrical bonds ara created whan the componentsare

installed and tightened down,

VERHOME.

919 N. MAIN ST.

MOORESVILLE, NC 28115
Phone: 704-800-6591 (OFFICE)

POWER HOME SOLAR, LLC
"POWER YOUR FUTURE"
Email: info@powerhome.com
Web: www.powerhome.com

/N

REVISIONS

DESCRIPTION DATE REV

Signature with Seal

DATE: 04/01/2020

PROJECT NAME & ADDRESS

TRIM KENNETH
RESIDENCE

51 RICHMOND PARK DRIVE,
CAMERON, NC - 28326

DESIGNED BY

PHS

SHEET NAME

EQUIPMENT
SPECIFICATION

SHEET SIZE

ANSI B
11" X 17"

SHEET NUMBER

PV-10A




(IRail" Configurations

Itzrm Code

Standard

Finish

WL chmoeuntpy o

sal=sitgquickrnpuntpyoom

QMR-RL14 A B0 B3O CAal Light iy 3 il
QMR-RALIZ.3AG0 EQ A3l Light, 175 |, EDTack Rl
QMRE-ALL4 G40 5 Rl LIgnt, 14 jt, &0 fa =]
QMR-RL1T.3 B 60 B 31l LIgEnt, 113 I 80 Pac ]
! QMR-AS14 A 6D B 34l Standand, 1 50l Pack 1] !
! QMR-A51T.3 ABD 131l Standan it 3K Rl !
! QMR-R514 B 60 5 34l Standand, 1 50 Pack Bk !
. MR-A51T.3 B 60 H16 JRall Standam, 113160 Fag Glach [
I QMR-RH14 A 6D = Fall Heavy, 14 5L, & P2 Al I
| QMR-RHIT.3 ABD Fall Heavy, LT3[, 60 Pack Gl |
| |
| QMR-RHI4 B B0 B Fall Heavy, 14 i Bl Fac Black |
| |
QMR-RHIT.3 B0 Fall Heavy, LT3[, 60 Pack ek

(Splice™ Internal Structural Splice

e
_—
|.I ’ 1 [] 3
N d--.‘_ | |
-"'F' &
| - e L #
Heavy a i -
m g
|'I ,II

OMR-ISLA 15 A3 Dapiice ntemal, Light, 15Pack

M

HOME.

POWER HOME SOLAR, LLC
"POWER YOUR FUTURE"
919 N. MAIN ST.
MOORESVILLE, NC 28115
Phone: 704-800-6591 (OFFICE)

/N

Email: info@powerhome.com
Web: www.powerhome.com

REVISIONS

DESCRIPTION DATE

REV

MB-155 A 15 B3] D5plice intemal, Skandans, 15 Fark
Q a

Ml

QMR-ISHA 15 EX2 Q5glice intemal, Haavy, 5 Fack

L

Signature with Sea

DATE: 04/01/2020

(Splice” External Structural Splice

Heavy

Item Code

QMR-ESSA 15 S Depice External, Sanoand, 15 Fack

PROJECT NAME & ADDRESS

TRIM KENNETH
RESIDENCE
51 RICHMOND PARK DRIVE,

CAMERON, NC - 28326

DESIGNED BY

PHS

SHEET NAME

EQUIPMENT
SPECIFICATION

QMR-ESHALS B35 Q5plice External, Heavy, 15 Pack

v guickrnoani pucom

salesiguickrmountpy. com a5 4TH-B2

SHEET SIZE

ANSI B
11" X 17"

SHEET NUMBER

PV-11(A)




VERHOME.

Universal End Clamp with (0lick™ Technology Sinole-Slot I-Foot

919 N. MAIN ST.

MOORESVILLE, NC 28115
Phone: 704-800-6591 (OFFICE)

"POWER YOUR FUTURE"
Email: info@powerhome.com
Web: www.powerhome.com

POWER HOME SOLAR, LLC

/N

REVISIONS

DESCRIPTION DATE REV

Item Code

| GMR-UEC3045 A 20
Signature with Seal

| OMR-UECIAS0 A 20 BE] tniversal £nd Clamg, 38-50rmum, 30 Pack Wi |

QMR-UECITAS B 20 BG5S Universal £nd Clarmp, 30-45mmm,; 30 Pack Biack
Item Code Part Numbar Finizh

GMR-UECIAS0B 2D BEG Universad £nd Clamp, 38-50rmem, 30 Fack Black

| QMELE ALz 1] singile-sint 1-fdat, 13 Pac will |

OMR-UECI0458P A 2D B uUniversal 2nd Clamp, 30-45mm, wi Bonding, 20 Fack Wil

| QMC-LF 812 50 Singie-tiot (oot 12Pack Blak | DATE: 04/01/2020

PROJECT NAME & ADDRESS

QMR-UECI0ASER B 2D - 17 Untverssl Tnd Clamp, 30-45mm, w Bending, 20 Pach Biack

GMR-UECIESOEP B 20 (£ o] LUniversal Eno Clamp, 38-50mm, W Bonding, 30 Fack Black

Mid Clamp with OClick™ Technology tnd Gaps

TRIM KENNETH
RESIDENCE

51 RICHMOND PARK DRIVE,
CAMERON, NC - 28326

Black Mill

QMR-UEC3ES0BP A 20 B3 Uniesrssl £nd Clamms, 38-50rmm, v Bonding, 30 Pack Wil —

Heawy Standard Light DESIGNED BY
Item Coda Part Number Description Finish BHS

QMR-UMCI0ASER 1.3 420 Lpntusr=al Mic Cldrnp, 30-2tmim, wi Babdng, 20 Fack Mi Item Code Description Finish
SHEET NAME

QMRBR-UMCIESOEP 1.2 A4 20 Hil Umivewr=al M Clarrey, ,38-S0mem, wif Bonding, 30 #ack M QMR-CPL B 5D ARS Engd Cap Light, 50T ack Biack EQUIPMENT

QMR-UMCI04SEP 1.2 B 20 ATT Umversal Mid Clarm, 30-&5mm, wi Banding, 70 #ack Black OMA-CPSE50 Gl End Cap Standard, 56 Pack Afack SPECIFICATION

SHEET SIZE

ANSI B

1 - ST e - H, Tl T8 e = ML ATR_O MG - - — " "
v guick mountpico salesiquickrnibuntpy, cor (07L) ATE-H2E wewwguickmountecom salies@inuickmountpy.oom 05 ATERES 4 1M" X 17

QMA-UMCIES0BP 1.2 B 20 Umiversal Mid Clamp, 38-50mm, wi Bonding, 20 Pack Biack | QMA-CPH B 50 887 Encd Cap Heavy, 50 Fack Aiack |

SHEET NUMBER

PV-11(B)




T-Bolt Grounding Lug

919 N. MAIN ST.

MOORESVILLE, NC 28115
Phone: 704-800-6591 (OFFICE)

POWER HOME SOLAR, LLC
"POWER YOUR FUTURE"
Email: info@powerhome.com
Web: www.powerhome.com

/N

REVISIONS

DESCRIPTION DATE REV

Signature with Seal

DATE: 04/01/2020

PROJECT NAME & ADDRESS

| QMRTEAI00 Ba0 t-Bailt wi Nut, 300 Pack stainless stas) | QMB-GLASD - WEEE Lugw{ T-Bolt 50Pack nfa wi
. = ©
T >
— w ©
Wire Cl 29 £
! WEEB BMC z %0
Z 1 oz
WA o
X = =z Z
»w 009
\ =W S
) X =T
= Sz
xo
o
DESIGNED BY
PHS
SHEET NAME
EQUIPMENT
SPECIFICATION
Part Number ipti SHEET SIZE
GG AT B TR € C e SO EcK i QMAR-ECW AS0 g WEEE BT, 50 Pch statriess stees ANSI B
. o 11" X 17"
www UiCKTIountpy.com salesfiquickmountpy.com {315] 4782263 wrwdguiclomointpy,.com sales@guicknountpw,com (S| 4TEE2SD &

SHEET NUMBER

PV-11(C)




L-Mount | QMLM / QMLM-ST

Elevated Water Seal Technologye

THIS EDGE TOWARDS ROOF RIDSE Lot bl o
Y y FLASHING, ROUNDED CORMERS, 7 X 12 X 040", 435 HOLE, 5053, :
. R = L-FO0T, T X 3.90 FOR 438 0.0, FASTENER, 21718 SLOT, e061- .
T8/ S005A-TE1, MILL
5 WASHER, SEALIMG, 514" ID X 3/4° OO, EFDM BONDED 35 1
“ LA SCREW, HEX HEAD, 5/16° % &£ 158 55 1
+5 | STRUCTURAL SCREW, GNPV, T-30 HEX WASHER HEAD, 5716 X 4172, | 4
18-855 g
250 &1
T
y t_ &0 * STRUCTURAL
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L-Mount Installation Instructions

Installation Toels Required: tape measura, rocfing bar, chalk line, stud finder, caulking gun, sealant compatible with roofing
materials, drill with 7/32" or 1/&" bit, drill or impact gun with 1/2" socket.

WARNING: Quick Mount PV products are NOT designed for and should NOT be used to anchor fall protection equipment.

Locate, choose, and mark centers of rafters to be
mounted. Select the courses of shingles where

maunts will be placad.

Carefully lift composition roof shingle with roofing
bar, just sbove placement of mount. Remove

Insert flashing between Lst and 2nd course. Slide
up 0 top edge of flashing is at least 34" higher

nails as required and backfill holes with aproved  than the butt-edge of the 3rd course and lower
sealant. See "Proper Fashing Placement” on next  flashing edgeis above the butt-edge of 1st coursa.

page.

Mark center for drilling.

If attaching with lag bolt usea ¥:"® bit|lag). Usea
1" bit {5T) for attaching with the structural screw
Drill pilat hole into reof and mfter, taking care to
drill square to the roof Do not use mount as a drill
guide. Drill & 2" deep hole into mfter

Clean off any sawdust, and fillhole with sealant  Place L-foot onto el evated flute and rotate Lfoot to

compatible with roofing materials.

desired orientation.

All roofing manufacturers®
written instructions must also ba
followed by anyone modifying
aroof system. Consulithe

roof manufacturer’s specs and
instructions prior to Working on

Quick Mount PV

RESPECT THE RDOF

Prepare lag bolt or structural screw with sealing
washer. Usinga “-nch socket on an impact gun,
drive prepared lag bott through L-foet until L-foct
can no lenger easily rotate. DO NOT over-torque.
MNOTE: Structural screw can be driven with T-30 hex
head hit.

Bl 7.2.3-44

You are now ready for the rack of your choice
Follow all the directions of the rack manufacturer
as well as the module manufacturer. MOTE: Make
sure top of L-Foot makes solid contact with racking,

Apr-2010 Rev 6

POWERHOME

POWER HOME SOLAR, LLC
"POWER YOUR FUTURE"
919 N. MAIN ST.
MOORESVILLE, NC 28115
Phone: 704-800-6591 (OFFICE)
Email: info@powerhome.com
Web: www.powerhome.com

REVISIONS

DESCRIPTION DATE REV

Signature with Seal

DATE: 04/01/2020

PROJECT NAME & ADDRESS

TRIM KENNETH
RESIDENCE

51 RICHMOND PARK DRIVE,
CAMERON, NC - 28326

DESIGNED BY

PHS

SHEET NAME

EQUIPMENT
SPECIFICATION

SHEET SIZE

ANSI B

11" X 17"

SHEET NUMBER

PV-12




@ )BIGTANRLE

April 1, 2020 Design Criteria:
Ultimate Wind Speed- 120 mph
Power Home Solar and Roofing Ground Snow Load- 10 psf
919 North Main Street Risk Category- Il
Mooresville, NC 28115 Exposure category- C

RE: Structural Roof Evaluation for the Trim Residence: 51 Richmond Park Drive,

Cameron, North Carolina

As per your request, we have evaluated the roof structure under the proposed solar panel array. The
information used to evaluate this structure was gathered during a field visit by Power Home Solar and
Roofing on behalf of Right Angle Engineering. The roof structure consists of pre-manufactured trusses
spaced at 24” on center. The roof material consists of asphalt shingles. The design criteria used to
analyze this structure are listed above and included with this letter. The adopted building codes in this
jurisdiction are: the 2018 North Carolina Building Code, the 2018 North Carolina Existing Building Code,
and ASCE 7-16.

North Carolina Existing Building Code (NCEBC) 2018 section 807.4 indicates that alterations to an existing
building that results in less than a 10% increase in the total stress may be performed without a structural
evaluation of the existing building. As demonstrated in the attached calculations, the additional weight
of the solar panels will be less than 10% increase in the gravity loading and the stress on the existing roof
framing.

Based on our assessment we have determined that the existing roof framing will safely and adequately
support the additional loads imposed by the solar panels. In order for the loads to be evenly distributed,
the roof attachments should be staggered and spread evenly throughout the panel array. Attachment
points should be spaced at a maximum of 48” on center. The racking system should be installed per the
manufacture’s specifications. There should be a minimum of 29 L-foot attachment points to the roof.
Each attachment should have a 5/16” or 18/8 SS lag screw with 2.5” minimum penetration centered on
each truss top chord. Waterproofing around the roof penetrations is the responsibility of others. Right
Angle Engineering assumes no responsibility for improper installation of the solar panels.

Regards,

Robert D Smythe, P.E.
Right Angle Engineering

55 WEST 500 SOUTH, HEBER CITY, UT 84032
T 925.787.3067 U RIGHTANGLEENG.COM
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Design Criteria:

Design Wind Speed (3 second gust) 120 mph
Exposure Category C

Risk Category 2

Mean Roof Height 30 ft
Roof Type Gable Roof

Building Type enclosed

Roof Dead Load- ASCE Table C3-1

Asphalt Shingles 2 psf
3/8" Plywood Sheathing 1.2 psf
Roof Framing 4 psf
Insulation 3.85 psf
Gypsum sheathing 2 psf
Solar Panel Array 3 psf
Dead Load Without Panels 13.05 psf
Dead Load With Solar panels 16.05 psf

Roof Live Load

Existing Roof Live Load 20 psf ASCE 7-16 Table 4.3-1
Roof Live Load with Solar Panels 0 psf 2018 NCBC 1607.12.5

Roof Snow Load-ASCE 7-16

Ground Snow Load (pg) 10 psf Section 7.2
Exposure Factor (Ce) 0.9 Table 7.3-1
Thermal Factor (Ct) 1.1 Table 7.3-2
Importance Factor (Is) 1 Table 1.5-2
Flat Roof Snow Load (Pf) 7 Equation 7.3-1
Slippery surface Slope Factor (Cs) 0.72 Figure 7-2
Nonslippery Surface Slope Factor
(Cs) 1 Figure 7-2
Roof Snow Load 7 psf Equation 7.4-1
Reduced Roof Snow Load (Slippery
Surface) 5 psf Equation 7.4-1
With Solar
Without Solar Panels panels
D +Lr 33 psf 16 psf

\S)

D+S 20 psf 21 psf
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Roof Slope 27 degrees
Number of panels 14
Panel Area 245 ftn2

Wind Calculations- ASCE 7-16

GCp Zone 1 -1

GCp Zone 2 -1.2

GCp Zone 3 -1.2

Gepi 0.18

Velocity Pressure (gh) 30.7 psf

gh=.00256KnKntKdV"2

Knh 0.98

Kht 1

Kd 0.85

Designed wind pressure (P) psf

P= gn(GCh) - (GChni))

Zone 1 Pressure (P) -36.2 psf
Zone 2 Pressure (P) -42.4 psf
Zone 3 Pressure (P) -42.4 psf

Roof Connection

Shear Capacity 190 Ibs
Shear tributary area 52.5 ftn2
Pullout Capacity 266 Ibs/in
Lag screw embedment 2.5 in
Total pullout capacity 665 Ibs
Pullout max tributary area 15.7 ftr2
Factor of Safety 2.2

Minimum number of connections 29

Figure 30.3-(2A-5B)
Figure 30.3-(2A-5B)
Figure 30.3-(2A-5B)
Table 26.13-1

Equation 26.10-1
Table 26.10-1
Equation 26.8-1
Table 26.6-1
Equation 30.8-1

NDS 2015 Table 12K

NDS 2015 Table 12.2A

Beam Stress NCEBC 2018 Section 806.2

Beam Span 16 ft
Spacing 2 ft
Roof Framing type pre-manufactured trusses
Panel Orientation landscape
Number of Panels per rafter 3
Panel distance from eave 4
‘ Without Solar ~ With Solar Percent
Panels Panels Increase
Bending Moment | 2115.2 ft-lbs  1281.2 ft-lbs 60.6% Less than 105%
Vertical Reaction (V1) 528.8 lbs 356.6 lbs 67.4% Less than 105%
Vertical Reaction (V2) 528.8 lbs 348.1 lbs 65.8% Less than 105%

(S¥]



