Montgomery County
Department of Permitting Services
Electrical Plan Review

AP # 622341 Date: -----—--- 10-07-2013
Scope: Revision (10/07/2013) Reviewer:--Ronald Cole
Project: Hellerstein Residence- Rooftop PV Power System Ph: - 240-777-6288
Address: 1909 Franwell Ave., Silver Spring. MD 20902 Fax: --——-—-240-777-6241

General Electrical Notes
Note: This Revision removed the Battery Back- Up from the PV System.

All Comments dated 01/04/2013 by Ronald Cole are incorporated and part of the review of this Revision.

Sec Montgamery County conditionally approved sfatement on plan cover sheel,

= 256 Rockville Pike, 2™ Floor s Rockville, Maryland 20850-4166
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. ELECTRICAL PLANS RELEASED
Electtic Permit Documentation Single Family Dwelling EECTROL LSS,

1909 Franwall Avenue, Silver Spring, Md 209021+ ' AND AFPHOVAL

131

Owner's Building Permit 622344, Issued 1/14/2013

ELECTRICAL ITEMS RELATED TO SOLAR ELECTRIC SYSTEM
Heawvy-up to replace the 20 slot 200 ampere main service panel with a 30 slot 200 Ampere panel
Grid Tie Photovoltaic System, Array 6 500 Watis DC 5TC Rating

25 PV monocrystal modules, Helios Solar 6T 260 Watts DC

Two Aurora PVI-3.0 Grid Tie Inverters, 120/240, Transformetless, ungrounded system

25 Tigo Energy Maximirers added to PY modules with wireless gateway and PC ted it unit.
1-20 Amp breaker from inverter #1 in 200 amp main circuit breaker panel

1-20 Amp breaker from inverter #2 in main circuit breaker panel

1. All pv systems compoenents shall be listed by a recognized testing agency (i.E. Ul 1741, ete)
2. Wiring materials shall be suitable for the sun exposure and wet location. Field applied protective coatings ate not acceptable.
3. Where the terminal of the disconnecting means may be energized in the open pasition, a warning sign shall be mounted on or

dj it to the tecting means having the following words:
“warning-electric shock hazard, do not touch terminals. “Terminals on both line and load sides may be enersizecﬁwl’ o
position” it TION EXECU Ty
4. Signs shall be posted adjacent to each pv disconnect and inverter to indicate “photovoltaic system” RFJQL‘ESWD;‘WE)FECF 0N Mi1g7 e

5. All py modules and associated equipment and wiring matetial shall be protected from physlcal damage. AHUILDJ'NG {0 p:-;m”.’w“' UEFg,

6. All field installed junction, pull and outlet boxes located behind modules or panels shall be accessible directly or hfs UBED g oCCyp, EREQR)

displacement of D

a modula(s) or panel(s) d by removable fasteners,

7. Photovoltaic source cireuits, output circuits, inverter output circuits and equipment shall be protected in accordance with the

requirements of the applicable NEC for this Jurisdiction.

8. Module frames and racking systems shall be grounded at UL listed location provided by the manufacturer using UL listed

grounding lugs. The removal of one panel shall not interrupt the continuity of the grounding system for the rest of the panels or

racking system.

10. All NEC required PY signage will be posted.

11 Any DG conductors indoors will be in metal condult. Qutdoor exposed solar wiring to be FY Wire . i
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SINGLE LINE DIAGRAM (6,500 Watts DC)

| PV Array String €
| 9 HELIOS 260W Panels

PY Array String B
B Helios 260W Panels

ELFCTRIGAL PLAMS RELEASED
SUBJECT TO FIELD INSPECTION
AND APPROVAL

PV Array String A
8 HELIOS 2B0W Panels

Each inverter has a label attached to
the front: WARNING ELECTRIC SHOCK

NEMA3R 2-#10 PY Wire
Metal Electric HEAWG bare HAZARD. THE DIRECT CURRENT CIRCUIT
ot Box transition equipment ground CONDUCTORS OF THE PHTOVOLTAIC
2. #10 PV Wire THHN/THWN FOWER SYSTEM ARE UNGROUNDED BUT
HBAWE bare ';" e MAY BE ENERGIZED WITH RESFECT TQ
equipmentground GROUND DUE TO LEAKAGE PATHS
i 5. 410 THWN AND/OR GROUND FAULTS
1-#8 G
] PVL 3.0 - 2004 Breaker
3/4n. EMT Main Panel
4 #10THWN AURORA 2254 Busbar 5
INVERTER REVISIONS
1- #8 hare Cu #3
3/4in, EMT V120 A g—
AURORA 3- THWN AWG10 3 |
INVERTER W EMT | 20amp, 2 gole
AC [#1 I arounu;’ / [
1 4 : |
‘ DC \ J iy // Py "\.— Q )
\ / f Vi / 20 amp, 2 gole
w1 =
@& Fused 20Amp—7 |- 7 /
%4 800V DE disconnect Jotict L UTILTY GRID
el / / T / 120/290v
/ e / ;.-f / i SINGLE
Fused 20Amp R \\ J(E g pkse
BOOVDC discannact b ‘l|'l I,r"l 5 Goslunfuleu Per NEC [690.14 (C)(2)] PV disconnects
4 QU or are permanently marked as such.
:fg?:::;al ~J AC disconnect g
Hellerstein, | 909 Framwell Ave, Silver Spring
Echo Electric Co. 301949 8050 GrdTiePY Sysier | BeokiNA
c. 10528 Detrick Avenue Kensington ,MD 20895 =1
L £ : /203
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S5INGLE LINE DIAGRAM {6,500 Watts DC)

Each inverter has a label attached to

the front: WARNING ELECTRIC SHOCK
HAZARD. THE DIRECT CURRENT CIRCUIT
CONDUCTORS OF THE PHTOVOLTAIC
POWER S5YSTEM ARE UNGROUNDED BUT
MAY BE ENERGIZED WITH RESPECT TO
GROUND DUE TO LEAKAGE PATHS
AND/OR GROUND FAULTS

i 200A Breaker
Main Panel 2264 Busbar-

REVISIONS

A0 amp, 2 pole

.__.-' _\'/. e
UTIITY GRID
12042404
SIMGLE
PHASE
Per NEC [620.14 [C)(2)] PV disconnects
ars permanamtly marked as such.

Hellerstein, | 909 Franwall Ave, Sivar Spring |

Grid Tia PV Systemn [ Scabe pA

i PV Artay String © BV Brray String B PV Array String A
i 9 HELIOS 260W Panals @ Hellos 260%W Panslz 8 HELIOS 280W Paneis
; ! /
@ l / NEMA3R 2- #10 PV Wire
Metal Elsctric #BAWE bare
s Box transition agulpment ground
2-#10 PV Wire Ll
#BAWGE bare @ e —— T A S A P I_'I____._
equipmant ground (‘ P T i r { ||'
'| :
U L L R R S | I
148G ks
; FV4 3.0
Sy coats 374 in. EMT
4 1.0 THWN AURORA
| | INVERTER
1-#8 hare Cu T %9
3441 EMT ! "\ PY13.0
i Y ALURORS \ 3-THWHN }AWGiD
\ INVERTER WEMT
i Y A [k \ Ground/ ;
Y s s
< i I
: e \ l I
' \ A,
AT
-.._Fused 208mp—"" _/
Ry &0y DC disconnest R 3
e .
Fused 204mp AKX
600Y DC dsconnest : ST
108Romex  q. ! i ltdent
L1, L2, Neutral e AL dlaconnest
] Echo Electric Co. 301 9493 BOS0O
< 10528 Det sington MO 20895
ic Lo % i A
EC ok Tl
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SINGLE LINE SYSTEM SCHEMATIC

{1e)

200A Breaker
<2254 Busbar

Per NEC [690.14 (C)2}] PV disconnects
are permanantly marked as such.

5VC Paneg

]

Four Deka 8A8D 12V

‘}?‘\ 1. OME STRING OF 9 HELIOS MODULES

© 2. TWO STRINGS 8 HELIGS MODULES

~ 3. TRANSITION BOX ON ROOF
9 4. SOLAR ARRAY DC DISCONNECT (UNFUSED)
5. AURQRA PVI 3.0 GRID-TIE INVERTER
' 6. CRITICAL LOADS SUB-PANEL
7. MAGNUM MS4448-PAE INVERTER/CHARGER
i 8. AC UTILITY DISCONNECT
- 9, BATTERY BANK DC DISCONNECT {175 A VDC CLASS-T FUSE)
' 10, 48 V BATTERY BANK *
11 AC MAIN PANEL

12, BI-DIRECTIONAL UTILITY METER

Eche Electric Co. 301 949 8050

10628 Detrick Avenue Kensington MD 20835

48V 245 amp hours

13, #10 PV WIRE 11,74 kWh capacit | |
14, (1) #8 BARE COPPER - EGC Available 5.3 kWh

16A, (4) #10 THWN-2 RS
158B. (2) #10 THWN-2 o]

16. (3) #10 THWN-2 - L1/L2/NEUTRAL

17.{1) #8 THWN-2 - EGC S
18.(3) #8 THWN-2 - L1/1.2/NEUTRAL oy
19.(2) #2/0 IF < SFT. BETWEEN BATTERIES & INVERTER** 45 0y com
20.(1) #2/0 - GEC 12072400
21.(1) #6 THWN-2 - EGC NG £
22.3/4" EMT CONDUIT S

* BATTERY SERIES CABLING SHOULD BE THE SAME SIZE AS BATTERY TO .

INVERTER CABLING (#1%) =

EVIRIONS

** IF DISTANGE BETWEEN 5 FT and 10 FT, USE #4/0 INSTEAD

Hellerstain, 1909 Franwal Ave, Silver Spring

GridTieP¥Spsem | Sesle WA

i B80T




SOLAR COLLECTOR ARRAY PER BUILDING PERMIT
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THROUGH CARPORT TO
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REVISIONS

Echo Electric Co. 301949 8050
10528 Detrick Avenue Kensington MD 20885

Grid Tie PY System

Hellerstein, 1909 Franwall Ave, Silver Spring |

Scale NA |

1
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REWIRE CONFIGURATION PLAN FROM ORIGNALKENERTGYDESIGN [== ) T=3 tﬁf =
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ARRAY C CONNECTSTO
AURCRA PVI 3 KILOWATT
INVERTER #1

Tigo Energy® PV-SAFE™ red
button on the Maximizer

M 1ent Unit installed
PYACisa

DC disconnect for onsite operator or emergency
peraonnel to deactivate the entire array

GROUNDING

With no lsolatlon tranaformer, Aurcra Inverters are Installed par NFPA

70, 690,35 with an ungrounded PY array. These models have no
grounded input. The Aurora DC integrated DC disconnect
dizeonnects both the positive and the negative PY conductors.

Panels and alurminum mounting rall are grounded with tin-coated

copper lugs and bare AWG#8 wire that connects to a ground rod and

to PE terminal "L” in the Aurora DC switches.

The Aurora DG switches are bonded to a ground rod.
The heavy up 200A sarvice panel is grounded to a ground rod
and to the Incoming water pipe.

Echa Electric Co. 301949 BOSD

10528 Detrick Avenue Kensington ,MD 20885

[=]

fo ] i 7 =d

A A A B

ARRAY A CONNECTS
TO PVI 3 KILOWAT

INVERTER #2 REVISIONS

ARRAY B CONNECTS TO
AURCRAPYI 3 KILOWATT
INVERTER #1

AURDRA L 17 PANELS
AURORA 2

8PANELS | g

L=
m

Hellarstein, 1909 Framwall Ave, Silvar Sprng

Grid Tie PV System | Eeale NA
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CONDUCTORSIZING:

Transition boX to Inverter

~Max. current per string = 13.81 A

~ Max. ampacity of conductor [NEC 2008 Table 3.10.16] for #10 THWN-2 Copper at 80C = 40 A

= Condult fill adjustment [NEC 2008 Table 310.15 (B)}2)a)]

For € current canylng conductors use B0 correction factor, 40x0.80 = 32 A R eAL B AN RErEsS
- Ambient Temperature Adjustrant [NEC 2008 Tahle 310.15 (B)(2)(c)] ECT TO ] "JSF‘EC‘I;L_')N
For 1/2" - 3 1/2" roof clearance, use +22C AND APPROVAL

- Temnperature Correction Factor [NEC 2008 Tahle 310.18]

For 22C + 30C = 52C, use .76 correction factor for #10 THHN/THWN-2 (90C eolumn)

32A% 0,76 = 24.32 maximum ampacity

CONDUIT FILL GALCULATION: (Transition box to Inverter)

- Conduit type = 3/4 EMT PV SYSTEM CALCULATIONS (AC) REVISIONS
= Maximum flll {2+conductors) = 40% {0.213 in. sq.) (NEC Table 4) (PER AURORA INVERTER)

- Conduit contents = [B] #10 THWN-2, [1] #8 THWN-2 AC SYSTEM VOLTAGE: 240V

- Cross sectional area (CSA) of #10 THWN-2 = 0.021.1 in. sq. (NEC Table B) MAXIMUM AC CURRENT: 14,50 x 125% = 18.12 A

- CSA of #8 THWN-2 = 0.0366 In. sq. (NEG Table 5) OCPD SIZING = 20 A

—Total C5A = ({ 0.0211 x 6 ) + 0.0366 = 0.0874 in. sq.
~0.163 in. sq. < 0,213 in. sq.

120% OF 255 A bsbar - 21O krere

PV SYSTEM CALCULATIONS(DC) (PER INVERTER) PV INPUT BREAKERS =20 A + 20 A= 40 A
MAX DC SYSTEM VOLTAGE: 525 V MAIN BREAKER = 200 A
MAX DC CURRENT PER STRING: 8.91 x 125% x 125% = 13.91A TOTAL SUPPLY AMPS = 40 A + 200 A = 240 A

OPERATING VOLTAGE: 418 ¥

OPERATING CURRENT: 8.7 A 240A s less than limit of 2704

OPEN CIRCUIT DG VOLTAGE PERSTRING
A = 32B.8Voc [From panel label]

B= 32B.8Voc

C= 368.9 Voc

Hallerstein, 1909 Framwall Ave, Silver Spring

‘ HE2013

Echo Electric Co. 301949 8050 GrdTiePVSysiem | Scale A
5 8.0 fNC- 10528 Detrick Avenue Kensington ,MD 20895
c
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PV modules

TIGO SYSTEM
ARCHITECTURE

—YTN ;

4

Internet
A

h
e

Tigo Enzrgy Module
Maxirnizar at eacn

PY module
'/ .’ a
m ; !
Data Analysis & Moaltaring
End user views l el ]
Manageament Unit

Tige Energy Data Center for
Remole monitering & Gontrol

Tigo Maximizers attached to two

solar panels

: 'v_lfll.l

Hallersta n, 1909 Frarmwall Ave, Slver Spring
Heale YA

Grid Tie PV System l
‘ 962013

Echo Electric Co. 301 94% 8050

‘m- 10528 Detrick Avanue Kanaingtan MD 20885
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ELEGTRICAL PLANS H'EL'E;".SE:D
SUBJECT TO FIELD INSPECTION
AND APPRDVAL

NEMA 4X (IP85)

Relative Humidity

< 100% Gondensing
WECHANICAL

Dimensions (H x \W x D)
21.5"x12.8"x8.3"

317 %1287 x B.3" (-5 verzion)
Weight 3B1b 47 Ib (-5 Version)

Stand -By Consumption = 8W

Feed In Power Threshald 20.0 W
Might Time Consumption < 0.3'W
Isolation Level

NONE due Transformerless Topology
Display Alphanumeric-2 Lines
Communication RS 4B5

Standards

UL 1741, |EEE 1547,
C5A-022.2N. 107.1-01

REVISIONS

1909 Fratwal Ave, Silver Spring
Grid Tie FY System

Scala MA

—l B2




Aurora PVl 3000 Grid Tie Inverter

4

ELECTRICAL PLANS BELEAS=D
SUBICCT TO FIELD INSPESTION
AND APFRCVAL

Envirommontsl B
310 1 ADF-15 10 5600 with 130 14025 1460 with 1310 + 49250 et with

Ambient A Operating Temparature Bange O derzingabove 131 {53} derating sbove 137 (55 derating agcve 113 145
Amblent Air Storage Temperature Rasge 10 4510 176 (=0 1 +80) 0t 176 (<40 12 46} A0 178 {40 10 +BEE
Relaive Humidity % BH i Cotberainy 3100 condersing 0100 candensing "
mmmsmnmw dhiAbarTm s <50 HEISIONS

Altitode without Detatieg Fifry 2560 {2000 IR0 2000} 454020001
‘Mechmiuat Spachcations ; :
Enclesare rating HEMA 48 NEMA 23 nEMA 4

etai Cormvection Naturah Convactivn Matvrad Cormmition
Damensions (HsWaly i [ tfe EERA, 9;:315:"2"1 £ iersion
Weight blkay +473121.3) Lwasmon : £ 47327 315 wersion
Mosipting System WaE bracket \Wiall bracket
Trave sz 40s: (228 x M2 end Trade size BC2:(3e2 2 12" ard “rade size kD {3aa 1 V2 ad
Londwuit Comnartions®s Deaw 114 Ipacesside front Deax1-12% Splcesyde front  (Bea - 147 3 places side frenz,
e 2] rasri
ocwnm;_m A _25."«.«1 25800 250800
solaton Laved T medess (Foating Sy {Flsting Armay; rmeriess [Flozting A
Safety and EMC Standard UL 1793, C5A-C20.0M, 107,061 UL 1741 C5A - (223N 70RA-D8 UL 1341, C3A €222 N 07 101
Safety hpproval ; T R
Standard Warranty years 1o . I o
Extenied Warranty it kL33 1540 15520
Avattabla Wocals
Standand- mmmmmm;m 1.0 00TE 8 IR 6 DTS P 2-0UTDHLS
With DC Swetch and Wirlag Bax S-50.0UTDELS e OLTEELS M1 QTR B S
"hY s e W TEnDE WEho NG
°* Doty nabladtat tarnia | AL rolacoan wsafaem DL Do wmitish
4 shan e s Tbonl D0 WSS e Wit B
Hellarsteir, | 307 Franwall Ave, Silver Spring
Echo Electrie Co. 301 949 BOSD - Grld Tie PV Systern ! Seale MA,
10528 Detrick Avenue Kensington MD 20855 e i "r';;;;‘“




Helios Solar US 6T 260Watt Monocrystal Panel

Rirad Power PP i -

MFP Vadags (v = ARk
MFP Cumae iA) =: Ada
Gpan Srout Vottaga V) = eriy]
Sho Sk Curam &) = S

htzcule Efficiancy (¥l = 1603

MBS 3 (AT SR et Sarin 55 G, fedeton 560 wenr A5,

Fiated Pewsr EMFR (@] el ik ELECTRIGAL PLANS RELEASED
MFE Yattags ) . vy a7 an 710 T SUBJECT TC FELD INSPZCTION
MFP CuTenti4) - 650 654 270 (X asn ARD APPRCYAL

Cpen Sheuit Volaga v a ERL] 3490 3450 24.40 430

Shart Sioult Surarm (A “ TAS T3 728 e 7.5

Rarm sl Camraitg St T pwaloe NOCT e s e e 45T

YR 00 LHTEET % ITSOMTON KRNI 38 MOer B I, whncl anewed < v REVISIONS

Syt Temp. Coaficiert PMFP 15
Tamp. Coefcient ISC e s 2 - a3 Termp. Coatficiant VOO (98 0 - -0.92

Telles Ef pnonc--crystal Fultilay e sheat
Zell Dirrertsions = 150 T 3 156 mim, pasudo.souane Fizarne = Anodized sumiruem gleor o Dlack)
Srort ghass = 3.2mm oo gloaa. low irch cbrtan Conrattion = 2 u.2meoar cobles will

and mghly Tanspare MC4 connectora or compatit s
Crcapsulction - EVA - Salar Cete - EVR Bypass Dicdas - 2 pses

hpouia Temparaturs 417G b +307C EC 64212 IEC 61730, LLG/GAD-C1702-C1, GEC, FEEC
wind Load 2403 Pa | Stow Loas 5400 Pa T MORD, CE | ST

25-yea linear peras

MAFCR 'a:zr‘m':tv. N-au-1 O vBars wolk .‘n:ﬂ'.snlﬁ. 0..'.| z pamuim o
| Hellerseain, | 509 Franweall Ave, Sihver Spring

Soake MA

| ;
Echo Electric Co, 301949 8060 | G_rud_‘r_ue_ﬁ-'\_r'__‘:‘_;:s_t:n:
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ELECTRICAL TLAMS RELEASED
SUSJECT TO FIFLE INSPECTION
TIGO DUAL ENERGY MAXIMIZER s ArpRoed

For residential, commercial and utility scale photoveltaic solar arrays, the Tige Energy®
Maximizer™ system optimizes the power output of each module; dellvers module-level
data for operational managerent and performance menitoring; and provides the ability
to deactivate the high voltage DC bus for safer installation, maintenance or fire fighting.
Tigo Energy Dual Maximizers are key components of the system which reside at each
Module. Connected to two solar modules, a Dual Maximlzer provides data acquisition,
sommunication te the Tigo Energy® Maximizer™ Management Unit, and power paint
control. It can operate with single Maxmizers in the array as well.

The Tigo Energy Dual Maximizet is packaged in a NEMA3R enclosure (water and weather
resistant}, and conforms to UL and IEEE safety atandards. There are Module Maximizer
options to fit any PV module, crystalline silicon or thin-film, regardless of output voitage or
power rating.

Input data (per module) MM-2ESE0 Maximum power 300W

Maxirrum Input DC voltage (Yoc) 52V Ymp range* 16-4BY

Maximum continuous eurrent (Imp) 9.58 Maximum Input current (lsc) 104
Maxirum output power G00W

Nominal Voltage at maximum power range 16 to 48YDC

Mechanical Data

Operating temperature range -30°C +70°C  Cooling Natural Convection

Enclogure envirenmentat rating |P-65, NEMA3R

Compliance per UL1744 FCC part15,class B EN 81000

Panal connector NEG 2008 compliant, MC4 compatible (for retrofit) MC3 connectors
Bus connector NEC 2008 compliant 40AMP

Specifications subject to change,

Biweys check the table on the Tigo Energy Module Maximizer label for spedifications
as supported by that particular unit.

Hellerstein, 1909 Franwall Ave, Sitvar Spring
| scalana

Echo Electric Co. 301 949 8050 estca i el s e
10528 Detrick Avenue Kensington MD 20895 ! [ 216120
L R




TIGO ENERGY® MAXIMIZER™ SYSTEM

Individual electronic units attached to each solar collector optimizes power output per each module
(salar panel); delivers module-level data for operational management and performance monitoring; and
provides the abllity to deactivate the high voltage DC bus for safer Installation, maintenance or fire
fighting. The Tige Encigy Maximizer Management Unit (MMU) communlcates between the Module
Maximizers and the Inverter, controls processes in real time and sends data to a remote server in order
to allow multiple users to abserve and interact with the maonitoring system.

Each Tigo Energy Maximizer system includes one MMU. The MMU has a manual user Interface and LOD
display housed in a NEMAZ enclosure for onsite programming. The MMU mounts near the inverter and
communicates with each PV medule in the system, provides management and control functions for the Mechanical Specifications

module Maximizers, and serves as a gateway to the Data Center. Bimensions

LWH) 2456 x 150 x 80 mm
The Maximlzer Management Unit is pre-configured with CAT-B Ethernet access and can ship with optional ‘JEVeigh;:: 100; #m

wi-fi ar cellular communication modules. The MMU can be used as a qualifying Inverter and

overallsyatem performance manitaring interface for legacy installations. Operating Temperature

0" to+70° C
The MMU includes the Tigo Energy® PY-SAFE™ hutton - a unique onsite safety featurs located

on the front of the Maximizer Management Unit. ‘With one push of the red button, an onsite
operator or emergency personnel can deactivate the entire array for maintenance or emergency EL=T

purposes (patented). SUBJECT 1O FIELD T
BIND AP RAL

TEIGA PLANS AELEASTL
(= 1

PV-Safe enahles each moduls to be electrically removed from the high voltage DC cabling limiting the
woltage exposute ta the open-cireuit voltage (Voc) of & single module. As part of the Tigo Energy system,
this function can be activated with the safety button or via a remote management conscle. The system
can be installed, maintainad or approached by fire parsonnel without the exposure to voltage levels
typically In excess of 400 voits,

| Tigo Energy® PY-SAFE™ red hutton on the Maximizer Managerment Unit
installed next to outdoor PY system lets an onsite cperator or emergency
personnal deactivate the entire array and no high voltage DC current will
be present.

e e

|l Haliastain, | 309 Frarvall Ave

Echa Electric Co, 301 242 BOSO E
L INE- 1062E Datrick Avenue Kensington MD 20895 t
11 i |
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WOLFMAN & ASSOCIATES, P.C.
CONSULTING STRUCTURAL ENGINEERS

8720 GEORGIA AVENUE, SUITE 908 Renald F. Wolfman, P.E. President
SIL.VER SPRING, MARYLAND 20910 Steve Jiau, P.E. Sr. Associate

December 17, 2012 TEIS PERMTT : NS MAY REOLTRE
INCLL E.?t‘{{!r-‘tgliig g;.n”:f’ ot A L WIS AT

Attention:  Ken Stadin, Principal w;_,-(}?)_,N;“‘rrlflv‘f!._.{_-“,‘f:'l".’{h’L.’\.j':-v%(; i ai -

Kenergy Solar, Inc. J'*.I‘J}'{-_“J‘_[é:'({ HAVE 4 V12

5
AFPROE]

SEFa R A T RUCTION pLANS,

7059 Blair Road, NW #30Gy E;U‘f;‘fx: }~'"»‘-‘{f{Mrr' TGO ELE RING MUST CONFORAM TO
Washington, DC 20012 SHRICAL wokg THE 7 Cﬁﬁ‘.g?ﬁ?;&ﬁl}ﬁ&%‘
L MELINE 4

R T ST S

Re:  Hellerstein Residence R
1909 Franwall Ave . ]
Silver Spring, Maryland 20000015 MED A0ay 4y e
12198.LT1 A BUILDING (OR POR M On (1115
BUSEDOR Geigy

LGCCUPI Ot

Dear Mr. Stadin:

We have completed our design check of the existing roof system to carry a new solar panel system. The existing
roof system consists of 2 x 6 rafters spaced at 18" on center. In the attic are knee walls to cut down the span of the
rafters. The solar panel system with tracks welghing approximately 3.08 pounds per square foot. Our design check
is based on IRC 2012 code. Our design check is based on 30 pounds a square foot snow loads and 20 psf (90
MPH 3 second gust) wind loads.

The design verification has been based on the following:

1 Design check based on IRC 2012, ASCE7-05
2. American Forest & Paper Assodiation / American Wood Council NDS desigh manual 2005 edition.

33 Wind loads of 20 psf, snow loads of 30 psf, and seismic Ss = 15.58 %, 81 = 5.03 % which qualifies for
seisimic design category of A,

Based on the information we were furnished it Is our professional opinion that the existing roof system has the
capacity to carry the new above referenced solar panel system. it should be noted that we our not responsible for
any water infiltration due to the installation of the solar panel system.

| here by cestify thal this letter was prepared or approved by me, and | am a duly licensed professional angineer
under the laws of the state of Maryland license number 8998, expiration date February 3, 2013

if there are any questions concerning this matter, please da not hesitate to contact aur office.
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Note : several pages of the old plan (from Kenergy) are part of the official package, but I are not
included here.



