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~al @ Do -
/.\ Structural Engineering Firm Cary, North Carolina 27513
' ENGINEERING NC License No, C-247% www.rbengineering.com
Phone: 919-677-9662 / Cell: 919-280-2695 / Fax: 919-677-9663 E-mail: rbittler@rbengineering.com
Mr. Rob Smith, PV Project Manager September 29, 2018

Yes! Solar Solutions of the Triangle
E-mail: rsmithi@yessolarsolutions.com

Subject: Prdposed roof solar panels — Dawkins Workshop
5267 NC 27 E.
Coats, North Carolina 27521

File No.: RB-185488

Dear Rob:

RB Engineering, Inc. is pleased to provide the following summary engineering letter concerning the subject
project. The existing roof system is constructed with timber trusses at 24 inches on center, an OSB roof
deck and a composition asphalt shingle roof. We have reviewed the proposed solar layout and have
structurally evaluated the additional proposed roof loading with the following conclusions:

The total surface area of the proposed solar array (36 PV modules) is approximately 650 SF. The
solar panel installation has been evaluated for a maximum design wind loading of 110 mph,

The subject roof mounted PV system attachment method is structurally adequate to transfer the .

-design uplift loads in accordance with the current North Carolina residential building code.

The existing roof system is structurally adequate to transfer the applicable design loads - including
the additional design loading (dead load and wind load) due to the proposed solar panel installation -
in accordance with the current North Carolina residential building code.

Our services were provided in accordance with the standard of practice for structural engineering and within
the limits imposed by scope, schedule, and budget. If you have any questions or if I can be of further
assistance to you on this project, please contact me at (919) 677-9662.

Respectfully submitted,

e

Ron Bittler, PE
President / Structural Engineer
RB Engineering, Inc.

9.29.2018



Project Name

Dawkins Residence

Customer Name

Ray Dawkins
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Project Address

5267 NC 27 E.
Coats, NC 27521

Phone Number

919-413-2250

System Size

10.62 kW DC

Inverter Schedule
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Module Spec Sheet

Inverter #1 Spec Sheet

Module Optimizer Spec Sheet

. Modules Total
Inverter Brand Model String(s) Per String | Modules
#1 | SolarEdge | 10000H-| 18&18 | 36
Us
Module Schedule
. . Rated
Brand Model Dimensions (Inch) Amount Power
Mission SQS5T 65.51 x39.33x 1.57 36 295W

Array 1 Array 2
True Azimuth 180 degrees [True Azimuth
Magnetic Azimuth 189 degrees [Magnetic Azimuth
Tilt Angle 43 degrees |Tilt Angle

cope of Work

Install 36 PV modules on roof of workshop
building to preduce 10,620 Wp DC. Connect
each PV module to it's own module optimizer.
Connect 36 module optimizers to inverter
through DC disconnect. Connect AC lines
from inverter to Generation panel. Connect
AC lines from generation panel and workshop
panel to Backup Gateway. Connect AC lines
from gateway to AC disconnect on main
building. Connect AC from disconnect to main
power supply of building through load-side
connection in CT cabinet.

Comply with: 2017 NEC, 2012 NCBC
Occupancy Group Division: Residential

GC License; 67356
EC License; 31227

Cary, NC 27513
Phone: 919.452.4155

% YES SOLAR
SOLUTIONS
202 N. Dixon Ave.

Ray Dawkins
5267 NC 27 E.
Coats, NC 27521
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Standofis
(or L-fast)

TAGRAM 1
> Layout of PV
modules showing rail

span

Trusses

Rail Span
DIAGRAM 2
Universal End Clamp
and Mid Clamp
DIAGRAM 4 :
EZ feet mounting
assembly

5/155.5.LAG SCREW (MIN STEP 3: SECURE L-FOOT TD STANDOFF

5/165.5.5PLIT | RAFTE!
LOCKWASHER TEMBIDMENTINTD R BASE TO SECURE FLASHING AND
FLATWASHER MCUNTING RAILS
COMPOSITION L-FOQT
STEP 2; SLIP FLASHING QVER

L-FOOT BASE

FLANGE NUT
STEP 1: BOLT L-FOOT BASE.
GALVANIZED STEEL ROCF TO ROOF WITH LAG BOLT

FLASHING FOR STANDOFF

SEAL PENETRATION AND
UNDER BASEWITH RAINB
OR SIMILAR SEALANT
ROGF DECKING YR JAGRAM 3
Flashed L Foot
assembly

Trisses ROOF DECKING TYP

[T Load Calcatations for Sriap-N-Rack & Misson Solar Modules.
[Quantity of Modules 36.00|pes
[Modute Weight 40.10{Ibs
Module Area 17.89|SF
Weight per System 1443.60|Ibs
Area per System 644.04|SF
Quantity of Optimizers -36.00[pes
Each Weight 1.70]1bs
Weight per System . 61.20{1bs
Quantity of 162" Rails 18.00|pcs
Each Weight 14.30|1bs
Weight per System : 257.40(lbs
Quantity of 122" Rails 0.00pcs
Each Weight 10.64]1bs
Weight per System 0.00|1bs
Quantity of Mid Clamps 66.00|pcs
Each Weight 0.16]lbs
Weight per System 10.56|1bs
Quantity of End Clamps 12.009pes
Each Weight 0.30{1bs
Weight per System 3.60{1bs
Quantity of Splices 12.00[pcs
Each Weight 0.65]Ibs
Weight per System 7.80|Ibs
Quantity of Flashed L Feet 46.00]pes
|Each Weight 1.25]1bs
[#eight per System 57.50]1bs
|Quantity of EZ Feet 12.00]pes
|Each weight 3.00]1bs
IW;ight per System 138.00]1bs
Total Weight of System 1979.66]1bs
System Weipht per SF . 3.07|1bs/SF
Weight per footing 34.13|-1bs/fuuling

PV 4

SnapNrack
Load
Calculations
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STRUCTURAL REVIEW PROVIDED BY:
RONALD P, BITTLER. PE

RE ENGINEERING, INC. {C-2409)

168 QUADE DRIVE

[CARY, NC 2751

[919-677-9662

PROJECT #RE-185488

9.29.2018

Ray Dawkins
5267 NC 27 E.
Coats, NC 27521




PV Modyle Information

Mission Solar MSE2958QST

Open circuit voltage =40.11 V

Maximum permissible svstem voliage = 1000V
Short circuit current = 9.52 A

Maximum power ol STC =295 W

Maximum power voltage = 32,72V

Maximum power current = 9.03 A

Inverter LInformation

SolarEdge 10000H-US

Nominal oulput power = 10000 W
Maximwn output power = 19000 W
Neminal DC input voliuge = 400V
Maximum useable DC inpul cumrent =27 A
Nominal AC output voltage =240 ¥V
Maximum Contintious AC currem =42 A

SolarEdge P320

Maximum module wottage =320 W *
MPPT operating range ™ K - 48 Vde
Moagimum Voc =48 ¥V

Maximum Isc = 11 Ade

Maximum output Current = 15 Adc

| Amy Information
Mission Solar 205W / 10.620 W PV Amay
2 Strings of 18 Modules and Optimizers

690 53 on jov -3 iscom
Maximum Voliage = 4R0 Y
Maxinwm Cir¢mit Current = 26.55 A
Max. Rated DC-DC Cument =30 A

“**All SolarEdge Inverters are Rapid
Shutdown Compliant per NEC 690.12%*

All outdoor conduit and EMT fittings shall be raintight.
Conduils emerging from below grade must be sealed to
prevent moisture from entering enclosures. All fasteners,
strut channels, brackets, clamps, and straps other than
those provided by the racking manufacturer must be
palvanized steel, aluminum. or stainless steel, Zing plated
steel is not spproved for cormosion resistance in outdoor
locations,

All work shall comply with the 2017 National Elcctrical
Code (NEC) and alf applicable local electrical code
requirements.

Contractor will supply lebels per NEC Asticle 110,
225.37, 690, and TO5.

1 son Stendards Compli
The inverters listed have been tested to be in compliance
with UL 1741 Standard for Inverters, Converlers,
Controllers, and Interconnection System Equipment for
Use With Distributed Energy Resources.

The inverters listed have been tosted 1o ba in compliance
with IEEE 1547 Standard for Interconnecting Distributed
Resources with Electric Power Systems, UL 1741 is the
stendard applied by Underwiters Labatory to the Inverter
10 verify il meets the recommendations of 1EEE 1547,
Refer to both documents for details of these

dations and test procedures.

I .
Misslon Solar 295W / 10,610 Wp Array
T | Dxterior Wall 1, i
e I on Main Home - Custamer 200A Main Panel #2
Array #1 (35 mnds) I Utility Owned Owned 400A MCB AC Disconnect
7 240V 7200 A
String #1 (18 mods) i Steing#2 (18 muods) I Meter Metee Base
i |
|
| Existing
I Main Disca #1 Acts as Main Photovoltaie
I Safety-Switch \\ Disconnect for Utility
(4) 810 PV wire . | AC Disconnect
(1) #6 Base Copper ——<[—__| > 240V /200 A
l: free Ai1r e e ————— e ]
ppros. 30° | (1) #3/0 [SE Cable .
" Nomin ) Exterior Wall
| - i
Soladeck
Soladeck | T on Workshop
Junction Box 1 Testa Powerwall |E(=
Non-Fused 1 Backup Gateway |G| 2 MCB
On Roof | 240V /200 A
| 291 x 14955, /
________________ [ R T MNewtral Bonded
-0 —
Wyeme Attic ! L
(2) THWN(Rzd) N
@0 THWNBhy —— [ = ! {1) #4/0 SER Cxble
(1) #10 THWN(Green) 1 Alumimm ]
Approx. 20 | Approx, ¥
———————————————— --t+{----------————---q-——————————— =7 —— 7
Exterior Wall : Interior Wall | () B0 SHR Cable
. | Approx. ¥ ——
on Worlkshop | in Workshop | i
! |
e, : |
(610 Red) xisting
(2) #10 THWNBlacky —<f—__ | I Main Pancl #1 2007 !
(An #1p ‘l'g)N'N(Gmcn) - | AC Disconncet MCB I
e | 240V 7200 A :
. [ S— L I— I
(1) 344" EMT
(1) #6 THWN(Black)
¥
SolarEdge (:; o6 m(ﬂéﬁzq
SE 10000H-US (13 ¥L0 THWN(Green) - Generation
Inverter with ox. ¥ Pnnel
integrated DC 200A / 240V
Disconnect . .
o Iy
200A
. MCB
Monitoring
zﬁ:;c Generation Panel, conduit
and wire oversized for future
CAT S Tesla Powerwalls installation.
To Router
orPLC

PV 5

Single Line
Diagram
&
0%
iz |
%%%255
§§Eﬁ.£iu
EEZY3E
-1
3y
i
i i
\ ]a
[ Sl
Jﬁ‘ﬁ
i
I g
oA B Y
Z &8
§g§§
Uo'-"ES 8:11
Vil 48
WO 223
LT
i
QR
—chCﬂ
20
A ZZ
l'.‘ hy
2 2
=N 8




NEC 690.31 (G)3%4)
FLACE ON ALL JUNCTION BOXES, EXPOSED RACEWAYS
EVERY 10" AND 1' FROM BENDS AND PENETRATIONS,
ADJACENT TO THE MAIN SERVICE DISCONNECT *REFLECTIVE®*

WARNING: PHOTOVOLTAIC

POWER SOURCE

NEC 690.15 & 680.13 (B)
PLACE ON MAIN UTILITY DISCONNECT FOR PHOTOVOLTAIC
SV

MAIN PHOTOVOLTAIC
SYSTEM DISCONNECT

[

NEC 690.56 (C)
PLACE ON RAPID SHUTDOWN DISCONNECT CR INVERTER
'WITH INTEGRATED RAPID SHUTDOWN *REFLECTIVE*

RAPID SHUTDOWN SWITCH

FOR SOLAR PV SYSTEM

NEC 690,36 (C)
PLACE WITHIN 3FT OF SERVICE DISOONNECTING MEANS TO
WHICH THE PV SYSTEMS ARE CONNECTED AND SHALL
INDICATE THE LOCATIONS OF RAPID SHUTDQWN SWITCHES

p N el

NEC 705,12 {D}(3) & 690.64
PLACE AT POINT OF CONNECTION TO SERVICE DISTRIBUTION
EQUIPMENT (LE. « MAIN PANEL (AND SUBPANEL [F APFLICABLE)
AND METER)

AN TiDUALPOWERISOURCE”
SECOND SOURCE IS>PHOTOVOLTAIC SYSTEW&I

P NEC 705.12 (DX3B)
PLACE AT POINT OF CONNECTION TO SERVICE DISTRIBUTION
EQUIPMENT (i.E. - MAIN PANEL (AND SUBPANEL IF APFLICABLE)}

\""

A RELOCATE-THIS OVERCUR.RENT DEVICESY ff

SOLAR PV SYSTEM EQUIPPED’
WITH RAPID SHUTDOWN
TURN RAPID SHUTDOWN
SWITCH TO THE
*OFF" POSITION TO SOLAR ELECTRIC \
SHUT DOWN PV SYSTEM PV PARELS \
AND REDUCE
SHOCK HAZARD Iil
IN THE ARRAY

NEC 690.5 (C)
PLACE ON ALL SERVICE DISTRIBUTION EQUIPMENT
THAT THE PHOTOVOLTAIC SYSTEM IS FEEDING

TURN OFF PHOTOVOLTAIC
AC DISCONNECT PRIOR TO
WORKING INSIDE PANEL

NEC 650,17 (E)
PLACEON ALL DISCONNECTING MEANS WHERE
ENERGIZED IN AN OPEN POSITION

FRVORNINGEE

ELECTRICAL SHOCK HAZARD

DO NOT TOUCH TERMINALS.
TERMINALS ON BOTH LINE AND
LOAD SIDES MAY BE ENERGIZED

IN THE OPEN POSITION

NEC650.54
PLACEON ALL AC DISCONNECTING MEANS AFTER THE INVERTER

PHOTOVOLTAIC AC DISCONNECT

a4z A
NOMINAL OPERATING AC VOLTAGE: 240V

NEC 690.53
PLACE ON ALL D DISCONNECTING MEANS

PV SYSTEM DC DISCONNECT
MAXIMUM VOLTAGE: 480V
MAXIMUM CIRCUIT CURRENT; 26,6 A

MAXIMUM RATED OUTPUT CURRENT OF
THE DC-DC CONVERTER (2 STRINGS): 30 A

All work shall comply with the 2017 National
Electrical Code (NEC) and all applicable local
electrical code requirements.

Labeling
Contractor will supply labels per NEC Article

110, 690, and 705.
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ELECTRICAL SPECIFICATIONS

Electrical parameters at Standard Test Condition (STC)

Module Type MSE2908G5T MSE2955Q5T MSE300SQ5T

e o i L el e
e R B I S S e
et e
e S T S e e s i
o S Eet S e R R e
e e I e T i
Raedvotege | vmp | v [ 254 S N S

STC: Iradiance 1000 W/m2, Cell temperature of 25°C, AM 1.5

TEMPERATURE COEFFICIENTS MSE295SQ5T: 295WP, 60CELL SOLAR MODULE
Normal Operating Cell Temperature (NOCT) 44°C (£2°C) CURRENT-VOLTAGE CURVE
...................................................................................... 12 —
Temperalure Coefficient of Pmax -0.427%/°C Cells Temp.~25°C
Temperature Coefficient of Voc -0.318%/°C 1o pinddentind 21,000 Wi?
Temperature Coefficient of Isc 0.042%/°C g — —Incident ferd: =800 W/m2————N\——-—
...................................................................................... E.
£ . Incident Irrd.=600 w/mi\
-1}
OPERATING CONDITIONS £ sent e . \\
Incident Irrd.=400 W/m?

Maximum System Voltage 1,000vDC © ey =
Operating Temperature Range -40°C {-40°F) to +80°C {194°F) 2 Incident lrrd =200 W/m? _  N\MW\
Maximum Series Fuse Ralting 154 ; \
-------------------------------------------------------------------------------------- 1]
Fire Safety Classification Type 1, Class C ° * » s =
-------------------------------------------------------------------------------------- voltage [V]
Front & Back Load (UL standard) | 5600 Pa (117psh) News! . Curent-voltage characteistcs with dependence on imadiance
Hail Safety Impact Velocity 26mm at 23 mis and module temperature
MECHANICAL DATA BASIC DESIGN (UNITS: mm)
Solar Cells P-type Mono-crystalline Silicon (156.75mm) I‘__ o ;I””:;;w*_’ ' - = .] |- 2500
-------------------------------------------------------------------------------------- b |
Cell orientation 60 cells (6x10), 4 busbar I TR o7
-------------------------------------------------------------------------------------- | P 297,00
Module dimension | 1564mm X 999mm x 40mm } % j

(65.51in. x 39.33in. x 1.57in.) 120 _ |
...................................................................................... Mounting Hole —
Weight 18.2 kg {40.1b)

3.2mm (0.126 in.) fempered, 1664.00 166200 < |-~ Grounding
Front Glass Low-iron, Anti-reflective coating Hle
Frame """"""""" Anodized aluminum aloy N
Encapsulant Ethylene vinyl acetate (EVA) 0 ,mJ '
JBox Protection class IP67 with 3 bypass-diodes | e 120
Cables PV wire, 1m (39.37 in.), 4mm?/ 12 AWG e e X o "
Connector MC4 or compatible Front View Back View

MISSION SOLAKE
ENERGY
Misswon Selar Energy resenves the right fo make specification changes without notice.

8303 South New Braunfels Ave. | San Antonio | TX | 78235 | missionsolar.com |} info@missionsclar.com | {(210) 531-8600

DOCUMENT #: C-SA2-MKTG-0306 REVISION DATE: —/— REVISION #:0



Single Phase Inverter

with HD-Wave Technology for North America

SE3000H-US / SE3800H-US / SE5000H-US /
SE6000H-US/ SE7600H-US / SE10000H-US / SE11400H-US

i QUTPUT

| sE3000H-US | SE3800H-US | SESO00H-US | SE6000H-US_| SE7600H-US | SE10000H-US | SE11400H-US |

Rated AC Power Output

AC Frequency (Nominal}

“Maximum Contimiots Output Current
208Y

Utility Monitoring, Islanding Protection,
Country Configurable Thresholds

3800 @ 240V

6000 @ 240V

{ INPUT

Nighttime Power Consumption

| ADDITIONAL FEATURES

- Revenue Grade Data, ANSIC12:30 77
Rapid Shutdown - NEC 2014 and 2017
690.12

{ STANDARD COMPLIANCE

.Grid Connection Standards ...
Emissions

| INSTALLATION SPECIFICATIONS

. AC Quiput Conduit Size / AWG Range |
DC Input Conduit Size / # of Strings /

Wl par sther reglanal settings please contact SolarEdge support
2 gevenue grade inverter PfN; SExxocH-USODONNG?
B Eor power de-rating information refer to: httpss//wwavsolaredge com/sites/default/fifes/se-temperature-derating-note-na.pdf
W40 version P/N: SExxoxH-USOODNNUA

@ RoHS

@ Solartdge Technalogies, Inc. ANl TS seserved, SOLAREDGE, the SoiarEdge: iogo, OPTIMIZED. BY SOLAREDGE
are: tradémarks or registered tradeniarks of SolarEdge Technblogies. Inc. Al other trademarks. meritioned herelt
are traflemarks of their réspective owners. Date: 07/2018/V01/ENG NAM, Sutject to change-withoul notice,




Power Optimizer
P320/ P370 / P400 / P405 / P505

: ’ ' P370 - ]
i . P320 N PA400 P405 P505 :
E ‘ O'I:ym:’fii:f ?ﬁgﬁ} \ | {for high-power ‘f"s';}h'g';“;;ff:l"l“ {for 72 & 96-cell (for thin film {for higher

E typ p . . 60-cell modules} r::dules) modules) modules) current modules) .
| INPUT L _ |

Overvoltage Catepory

| OUTPUT DURING OPERATION (POWER OPTIMIZER CONNECTED TO DPERATING SOLAREDGE INVERTER) ] i

.Maximum Output Corrent ..., OO TU: - SO OO OO OOURON U URURUUUUNURNY IO - ST
Maximum Output Voltage 60 | 85 vdc

{ OUTPUT DURING STANDBY [POWER OPTIMIZER DISCONNECTED FROM SOLAREDGE INVERTER OR SOLAREDGE INVERTER OFF) i
Safety Output Voltage per Power
Optir::izer P e p 1:01 vdc

| STANDARD COMPLIANCE ] ' B 4

RoHS Yas
{ INSTALLATION SPECIFICATIONS

e and Three Phase inverters
128x152x36/ 128 %152 x50/ 128 x152x59/
5x597x142 | 5x5.97x1.96 5.%5.97 %232

1 Rated STC power of the module. Module of up to +5% power tolerance allowed,
I For other connector types please contact SalarEdge

PV SYSTEM DESIGN USING SINGLE PHASE

_ASOLAREDGE'INVERTER(’"“ HD-WAVE SINGLE ?HASE THREE PHASE 208\.’ THBFEF’!"ASEQSUV \
Minimum String Length [ P320, P370,P400 | . - SPRPRRRRIE (R 0 el 18
Maxirum S.trlng Length 25 25 509
Power ORUMIZEIS) | i e esssrreeesiesesbs e e ferneatteeee e e neeeeeenans [ererereeeesennestsereeree feere et aeaes
5700 (6000 with
Maximum Power per String SE7600-US - SE11400- 5250 6000 12750 w
.............. crrrreseessannanennnnnnnnnnnsereenn e 3 e e e e
Parallel Strings of Different Lengths
. . Yes
LOTOFIBMBLONS | L i e e e reaa e e e e ra e e e e aeeeeeenen eraerrenaeenaneeeenenneae ke

1 for detailed string sizing information refer ta? htip:ffwwnw.solaredge.com/fsitesfdefault/files/string_sizing_na.pdf.
W1t is not allowed to mix PADS/PS505 with P320/P370/P400/PE00/P700/PE00 in one string,
B A suing with more than 30 optimizers does not meet NEC rapld shutdown requirements; safety volta ge will be above the 30V requirement

CE@

@ Solarliige: Tethnologies; flgits reServed. . SOLAREDGE, The SolarEdge logo, OPTIMIZED BY SOLARCDGE
raemarks of registered tratlemarks of Solarkdge Technologies; Inex All other trademarks mentioned hereln arg
Arddemiarks of theirr@spedtive owners! Date: _l)?_/2018f\.'01jENG' NAM. Subjectto change withoulnetice,




