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HISTORIC PRESERVATION COMMISSION
: Leslie Miles

Isiah Leggett
Chairperson

County Executive

Date: 5/24/12

MEMORANDUM

TO: Diane Schwartz Jones, Director

' Department of Permitting Services
FROM: Anne Fothergill @ ’
Planner Coordinator

Historic Preservation Section-Planning Department
Maryland-Nationz| Capital Park & ?lanning Commission

SUBIJECT: Historic Area Werk Permit #597158—solar panel installation

The Montgomery County Historic Preservation Commission (HPC) has reviewed the attached application for a
Historic Area Work Permit (HAWP) and this application was approved by the HPC on May 23, 2012.

THE BUILDING PERMIT FOR THIS PROJECT SHALL BE ISSUED CONDITIONAL UPON ADHERENCE
TO THE ABGVE APPROVED HAWP CONDITIONS AND MAY REQUIRE APPROVAL BY DPS OR
ANOTHER LOCAL OFFICE BEFORE WORK CAN BEGIN.

Applicant: Duane Emmet
Address: 19921 White Ground Road, Boyds

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

Montgomery County or local government agency permits. After the issuance of these permits, the applicant must
contact this Historic Preservation Office if any changes to the approved plan are made. Once the work is completed
the applicant will contact the staff person assigned to this application at 301-563-3400 to schedule a follow-up site

visit.” ’

Historic Preservation Commission e 1400 Spring Street, Suite 500 e Silver Spring, MD 20910  301/563-3400 ¢ 301/563-3412 FAX
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RETURN TO. DEPARTMENT OF PERMITTING SERVICES

255 ROCKVILLE PIKE, 2nd FLOOR. ROCKVILLE. 1D 20850
240/777-6370 DPS -#8

HISTORIC PRESERVATION COMMISS

301/563-3400 AA VIS
APPLICATION FO

HISTORIC AREA WORK PERMIT

Contact Person: K[J"’Q H(h k’?
Daytime Phone No.: qq %\ u§] - SC? ?

Tax Account No.: O(Q - 065(? ‘gﬂb 7

Name of Property Owner: M ne /: mire {‘ Daytime Phone No.:

Address: [QQ?[ /k)hl)’e A{OUW‘ RngLJFIC MD ?Oﬁ’ql
Strest Number Ty U~ Staet Zip Code

comector: Sl ¢ Gty (orppadton Phone No: ({4 Z—-LS] -3S27 R

Contractor Registration No.: M\ﬂ- ¢ {7 4%‘{ (J ?

Agent for Owner: J’gﬂ 7‘@ H’ { )7 k,’ 44 : Daytime Phone No.: L( Ll Z‘L{ §—| ”?Q?

OCATION OF BUILDING/PREMISE

-House Number: lqu/ Street: __AZ/(Z( }'e éfm ‘7(_( 7‘?/)@(1

Town/City: _z/D(/t/ d S Nearest Cross Street: C ' {)P P{Qr ?ﬂﬂd
Lot: Block: subdivision: _ (OO0 | v
Liber: QQ'?—L( / Falio: ﬂmq 7 .Parcel: ?27’(0

FART ONE: IYPE OF PERMIT ACTION AND USE

1A. CHECK ALL APPLICABLE: CHECK ALL APPLICABLE:
O Construct [ Extend (3 After/Renovate Oact 0Oslab O Room Addition 3 Porch [J Deck (O Shed
0O Move (B/Install O Wreck/Raze E/Solar O Fireplace O Woodburning Stove O Single Family
O Revision [ Repair [ Revacable (5] FenFeMall(completeSecﬁon 4) O Other:

1B. Construction cost estimate: § ﬁ? L”D(’) .OO

1C. Ifthis is a revision of a previously approved active permit, see Permit #

PARTTWO: COMPLETE FOR NEW CONSTRUCTION AND EXTEND[ADDI'}IONS

2A. Type of sewage disposal: 61 O wssc 02 (3 Septic 03 O Other:
2B. Type of water supply: 01 O wssc 02 O well 03 OJ Other:
PART THREE: COMPLETE ONLY FOR FENCE/RETAITING WALL

3A. Height _feet inches

3B. Indicate whether the fence or retaining wall is to be constructed on one of the following locations:

0 on panyiliné/propen.yliné O Entirely on land of owner O On public right of way/easement

1 hereby certify that | have the authority to make the foregaing application, that the application is comect, and that the construction will comply with plans
approved by all agencies listed and | hereby acknowledge and accept this to be a condition for the issuance of this permit.

ANt f DA, ulzs iz

Signature of owner or authorized agent T Date
Approved: \/ For Chairperson, Historic Preservation Commission
Disapproved: ‘ Signature: Ao s ]( Date: g/ 1 / l =
A '.‘ ¢ . T
Application/Permit No.: " Daje Filed: . Date Issued:
Edit 6/21/99 o SEE REVERSE SIDE FOR INSTRUCTIONS
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EXPEDITED ,
MONTGOMERY COUNTY HISTORIC PRESERVATION COMMISSION
STAFF REPORT
Address: 19921 White Ground Road, Boyds Meeting Date: 5/23/12
Resource: Primary Resource ' Report Date: 5/16/12
Boyds Historic District :
Applicant: Duane Emmet Public Notice: 5/9/12
Review: HAWP A Tax Credit: No
Case Numbers: 18/8-12A ‘ _ Stéff: | Anne Fothergill
Proposal: Solar panel installation on non-historic barn

STAFF RECOMMENDATION

Approval
O Approval with conditions

PROPERTY DESCRIPTION

SIGNIFICANCE: Primary Resource—Reverend T. Davis Richards House
STYLE: Queen Anne

DATE: c. 1900

PROPOSAL

The applicants propose to install solar panels on the south side of the roof of the non-historic barn located
behind the house. The barn was approved by the HPC and constructed in 2004.

APPLICABLE GUIDELINES

Montgomery County Code; Chapter 24A-8

(a) The commission shall instruct the director to deny a permit if it finds, based on the evidence and information
presented to or before the commission that the alteration for which the permit is sought would be
inappropriate, inconsistent with or detrimental to the preservation, enhancement or ultimate protection of the
historic site or historic resource within an historic district, and to the purposes of this chapter.

(b) The commission shall instruct the director to issue a permit, or issue a permit subject to such conditions as are
found to be necessary to insure conformity with the purposes and requirements of this chapter, if it finds that:

(1) The proposal will not substantially alter the exterior features of an historic site or historic resource
within an historic district; or o :

(2) The proposal is compatible in character and nature with the historical, archeological, architectural or
cultural features of the historic site or the historic district in which an historic resource is located and would
not be detrimental thereto or to the achievement of the purposes of this chapter; or

O,



(3) The proposal would enhance or aid in the protection, preservation and public or private utilization of
the historic site or historic resource located within an historic district in a manner compatible with the
historical, archeological, architectural or cultural value of the historic site or historic district in which an
historic resource is located; or
(4) The proposal is necessary in order that unsafe conditions or health hazards be remedied; or
(5) The proposal is necessary in order that the owner of the subject property not be deprived of
"reasonable use of the property or suffer undue hardship; or
(6) In balancing the interests of the public in preserving the historic site or historic resource located
within an historic district, with the interests of the public from the use and benefit of the alternative
proposal, the general public welfare is better served by granting the permit.
(c) Itis not the intent of this chapter to limit new construction, alteration or repairs to any | period or
architectural style.
(d) Inthe case of an application for work on an historic resource located within an historic district, the
" commission shall be lenient in its judgment of plans for structures of little historical or design significance or
for plans involving new construction, unless such plans would seriously impair the historic or architectural
value of surrounding historic resources or would impair the character of the historic district. (Ord. No. 9-4, §
1; Ord. No. 11-59.) : :

STAFF RECOMMENDATION

Staff recommends that the Commission approve the HAWP application as being consistent with
Chapter 24A-8(b)(1), (2) and (d);

and with the general condition that the applicant shall present the 3 permit sets of drawings to Historic
Preservation Commission (HPC) staff for review and stamping prior to submission for the
Montgomery County Department of Permitting Services (DPS) building permits;

and with the general condition that the applicant shall notify the Historic Preservation Staff if they
propose to make any alterations to the approved plans. Once the work is completed the applicant will
contact the staff person assigned to this application at 301-563-3400 or anne.fothergill@mncppc-mc.org
to schedule a follow-up site visit.




DEPARTMENT OF PERMITTING SERVICES
255 ROCKVILLE PIKE. 2nd FLOOR. ROCKVILLE. 1D 20850
23007776370

HISTORIC PRESERVATION COMMISS

301/563-3400 /@ZI cq97/8&
APPLICATION FO

HISTORIC AREA WORK PERMIT

Contact Person: Ka*@. H(hkl?

RETURNTO:

DPS -#8

Daytime Phone No.: L[.L{ 9~ L{Q) - 3C7 3
Tax Accaunt No.: O(Q - 00557 gZ/ﬂ 7
Name of Propert\; Owner: m@n e [~m e {" Daytime Phone No.:
aisss: |49 7] (ohde Sround R gour[c MD 2054
Strest Number Stast Zip Coda
Contactr: S0 ¢ (1}t /’mmm;ﬁbn prone No: (4L =S -3 G2 R
Contractor Registration No.:_ Y1 H- | (* {7 s9Usx
Agent for Owner: J'gﬂ fe /“‘ f)? t’ £ Daytime Phone No.: l—( Ll Z‘L( §—| —3{22
OCAT! BUILD MIS
House Number: LQQZ/ Stmet_M/Il}f @fm ’7([ ??Md
Town/City: 7200/ d S __ NearestCross Street C’/)PPQ[‘ ?{'\ﬂd
Lot Block Subdivision: 000 /
tber. ()G FUI  roio:_ ADOFF  vare P2 FHp
BARVONE: TYPE OF PERMIT ACTION AND USE
1A. CHECK ALL APPLICABLE: CHECK ALL APPLICABLE: .
O Construct [ Extend O Alter/Renovate Oac O siad O Room Additon 3 Porch (0 Deck (3 Shed
O Move Iﬁnsmll O Wreck/Raze '[ﬁolar [ Fireplace ) Woodbuming Stove O Single Family
] Revision 0O Repair = [J Revocable - O Fence/Wall {complete Section 4) -0 Other:

1B. Construction cost estimate: $ ?; U(D(’) \00

1C. If this is a revision of a previously approved active permit, see Permit #

PART TWO: COMPLETE FOR NEW CONSTRUCTION AND EXT END[ADDI'}IONE

01 O wssc 02 [ Septic
01 O wsse

2A. Type of sewage dispos‘alz 03 (I Other:

2B. Type of water supply: 02 O3 well 03 J Other:

PART THREE: 'COM:P[ETE ONLYFOR FENCE@ETAININC WALL ‘

3A. Height feat inches

3B. Indicate whether the fence or retaining wall is to be constructad on one of the followmg locations:

0O On party Ima/propeny line O Entirely on land of owner O 0on publlc right of way/easement

1 hereby cemly that | have tha authority to make the foregoing application, that the sppllcatmn is correct, and that the construction will comply with plans
approved by all agencies listed and | hereby acknowledge and accept this to be a condition for the issuance of this permit.

u@&/ﬁ)‘}ﬁ/{/t/. l/// 23z

" Signature of owner or authorized agent ) s 'Dsrs

Approved: For Chairperson, Histaric Preservation Commission o
Disapproved; *+:'- ~ ¢+ ! Signature; .« = - L Date:

RS B U PN A e —
Appllcauon/Penmt No.: 2l = Date Filed: Date lssued:
Edit 6/21/99 SEE REVERSE SIDE FOR INSTRUCTIONS ,

v [ ' "L

. | 3
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LICENSE

1. WHERE ALL TERMINALS OF THE DISCONNECTING | PV1 COVER SHEET

A AMPERE (E) UTIITY METER (6)

AC ALTERNATING CURRENT MEANS MAY BE ENERGIZED IN THE OPEN w«w mmmvmﬂu PLAN @

BLOG  BUILDING %mhmzr n%_ﬂwm u_% w_mqnﬂw%mc WARNING | C0%  SITE PLAN. CONT. E INVERTER W/ INTEGRATED DC DISCO &

NG CONCRETE |2, EACH UNGROUNDED CONDUCTOR OF THE PV5S  STRUCTURAL VIEWS — MP1 WARNING LABELS. (3).(4)(51(€)

PV6  UPLIFT CALCULATIONS

0 DISTRIBUTION. PANEL MULTWRE BRANCH CRCUIT WL BE IDENTIFED | PVS DC DISCONNECT (4).(5) .

B mﬁmy%_qzmwzoﬂ_zgzo CONDUCTOR 5 A NATONALY-RECOGNZED TESTG Pia EIECTHEAL CALCULATONS &

®  EXSTNG LABORATORY SHALL UIST ALL EQUPMENT IN [ PV9 ' CUTSHEETS [E5] Ac oisconnEcT (3).(4).(5)(6) JURISDICTION NOTES

COMPUIANCE WITH ART. 110.3 PV10 CUTSHEETS

EMT  ELECTRICAL METALLIC TUBING 4. CRCUITS OVER 250V TO GROUND SHALL PVIT CUTSHEETS

G SOLAR GUARD METER . PVI2 CUTSHEETS [®)] wuncnon sox - ALL ELECTRICAL WORK

CALV  CALVANIZED COMPLY WITH ART. 250.97, 250.92(B) SHALL COMPLY WITH THE

GEC GROUNDING ELECTRODE CONDUCTOR 5. DC CONDUCTORS EITHER DO NOT ENTER

OND  CROUND BUILDING OR ARE RUN IN METALLIC RACEWAYS GENERAL NOTES @ DC COMBINER BOX (7).(9) 2008 NEC

HOG  HOT DIPPED GALVANIZED %mnm%zozf%wxummg%zﬂwmﬂxwwuo%%ﬂw__mn% oc - ALL WORK SHALL .

| CURRENT o area 11, THIS SYSTEM IS GRID-INTERTIED VIA A (®)| DISTRIBUTION PANEL (1),2) COMPLY WITH THE 2009 IRC.

Imp  CURRENT AT MAX POWER G R A TH STRAIN UL-LISTED POWER~CONDITIONING INVERTER. © Z

2. THIS SYSTEM HAS NO BATTERIES, NO UPS. .

lsc SHORT CRCUIT CURRENT REQUIRED BY UL LISTNG. o0 AT 7 |3 ALL INVERTERS AND ARRAYS ARE NEGATNELY | (@] LOAD CENTER (3)(4)(5).(6) ~Structural design for

kVA KILOVOLT AMPERE 7. MODULE FRAMES SHALL BE GROUNI A E th + t t

W KILOWATT UL-LISTED LOCATION PROVIDED BY THE GROUNDED, e supporting structure

LBW  LOAD BEARING WALL WANUFACTLRER USING UL LISTED GROUNDING & oL MOUNTING FRAMES ARE T0 BE Almv.. %”_Mbﬁcﬂoﬂﬂﬂxﬂmﬁ of the house was o

MIN K_mzc_szcz _— mxvom.mc METAL PARTS (MODULE FRANES 5. ALL ELECTRICAL WORK SHALL nozvrx §._.I ——= CONDUIT RUN ON INTERIOR U.@.)*;O.)—JQQ iN accoraance

(N) - " THE 2008 NATIONAL ELECTRIC CODE. — CATE with IRC/IBC 2009

NEC  NATIONAL ELECTRIC CODE RAIL, BOXES, ETC.) SHALL BE GROUNDED USING T STERIOR EQUIPMENT CStruct { desi ¢

NIC NOT IN CONTRACT UL USTED LAY-IN LUGS UISTED FOR THE ructural design for

NTS NOT TO SCALE PURPOSE. POSTS SHALL BE MADE . the rack system and

oC ON CENTER ELECTRICALLY CONTINUOUS WITH ATTACHED i

P PANEL BOARD RAL. 3ocmd3o n_v_)p._‘,nsp«,m nom

PL PROPERTY LINES 9. MODULE FRAMES, RALL, AND POSTS SHALL BE pertormea in accorconce

PV PHOTOVOLTAIC BONDED WITH EQUIPMENT GROUND CONDUCTORS with IRC/IBC 2009

PVC  POLYVINYL CHLORIDE AND GROUNDED AT THE MAIN ELECTRIC PANEL.

s SUBPANEL 10. THE DC GROUNDING ELECTRODE CONDUCTOR

SCH  SCHEDULE SHALL BE SIZED ACCORDING TO ART. VICINITY MAP

S STAINLESS STEEL 250.166(B) & 690.47. P o . sronc)

SSD  SEE STRUCTURAL DRAWINGS 4 o .

STC  STANDARD TESTING CONDITIONS - Non

SWH  SOLAR WATER HEATER NS =i ) St

P TYPICAL @ @ =) ,

UON  LUNLESS OTHERWSE NOTED . P

UPS  UNINTERRUPTIBLE POWER SUPPLY i st Sanca )

v VOLT T Vaiiay Par 9

Vmp  VOLTAGE AT MAX POWER 2 s .

Voc VOLTAGE AT OPEN CIRCUIT by

w WATT

R NEMA 3R, RAINTIGHT . .

dREV _BY DATE COMMENTS
REV e | pPr .
- n Y TrROE vtk Nl Montgomery Courty a4y

ae S e E v [ JB-208241 00 EMMET, DUANE EMMET RESIDENCE e .
BENERT OF ANYONE EXCEPT SOLARCITY INC.,  [WARKET: MODUES ' P
NOR SHALL IT 8 DISCLOSED N WHOLE OR BN ; _ 19921 WHITE GROUND RD 8.46 KW PV Array "’ c—m —.H i
MR SUALIT (€ OSLSD N LS B | gy (36) YINGLI § Y1.235P—29b .
ORGANIZATION, EXCEPT N CONNECTION Wiy | PROELT MAGER: MOUNTING SYSTEM: WOém. MD 20841 v~
DE SAE O U OF TE REPECTE S-5! CLAMP_AND SC RAIL PAGE NAME: : SET. ¥ DATE San b, 94402
PERMSSoL @ SURIIY e oA [ eronus g i pus v 75 3015896000115 COVER_SHEET PV 1 3/6/2012 famienotam i rensaon




230"

i}

CONDUIT: 3/4° SCH. 40
PYC WiTH WARNING

>
(=)
" WHITE GROUND ROAD

L &
&~ . 400° ¢ 5
Q _ PROPERTY PLAN

Scale: 1/32" = 1"

= - PRIMGE OER WAz Morgomery Courty [y TSGR S,
uaaﬂmwﬁhﬁ.m%p _.,HE JB . mow.mh.: 00 EMMET, DUANE EMMET RESIDENCE qe;z u.",...,“n -
MR SUAL 1T G OSEL0SD W WS O . 19921 WHITE GROUND RD 8.46 KW PV Array ) wc_m—.ﬂ_ﬂK
GrEARTATER ST et s L | BOYDS, MD 20841 bt
SOLARGITY 3 2 — - : © PAGE KAE SHEEL ¥ OAE Son ot A o402
LA A S WYIPERONIUS § 16 PLUS V 7.5 3015896000115 PROPERTY PLAN PV 2 3/6/2012 | s NGkt e s




T ~ Roof Mounted  SEEPVS DETALS A,B,C

MP1 PITCH: 26 ARRAY PITCH: 26
AZIMUTH: 199 ARRAY AZIMUTH: 199
STORY: 2

MATERIAL: Metal - Standing Seam

L
]

LEGEND
[@] (®) vnury ueTe (s)

E _zﬁmmms\_zﬁox>@coc_mnok
WARNING LABELS. (3),(4).(5).(6)

" , . : 9 [ o oisconnect (4)(5)
@ % ; ev3 : [B5 Ac DISCONNECT (3).(4).(51(6)
A . [®)] wncnon sox

| R | MP1 [®)] oc couaer Box (7))

‘. . o [®] oismieumon PANEL (142)
0% . B . |[E) roro cener @EMa5)0)
: : . , Amv DEDICATED PV SYSTEM METER

=== CONDUIT RUN ON EXTERIOR
~~= CONDUIT RUN ON INTERIOR
— GATE

- =~ INTERIOR EQUIPMENT

'Y
SITE PLAN: 3
. Scale: 1/8"=1' - w
S
o1l 8 16
o esne—
oy, - . PREMSE OWER ARt Montgomery Courty e,
[ = mow.mwﬁ - muwmﬁsﬂr_ﬁzmxoczo RD mz_mﬂ REDENCE o wmc_ma.n
RESI (36) YINGLI § 11 235P-2 .46 KW PV Arra : 4]
T . BOYDS, MD 20841 - oy . Ity
. S5/ CLAMP AND SC RALL : e Wk S CTa— v o2 -
ﬂ:ﬂm»ﬁ "G FrRonius  1G PLUS V 7.5 3015896000115 SITE PLAN PV 3 3/6/2012 | (sasrsoncire (52485, | oo corceycom




Roof Mounted  SEEPV5 DETAILS A,B,C

MPL PITCH: 26 ARRAY PITCH: 26
AZIMUTH: 199 ARRAY AZIMUTH: 199
STORY: 2

MATERIAL: Metal - Standing Séam

LEGEND

[@)] (© vnury MeTeR (6)

E _zﬁmﬁmi\_z._.mnxﬁmccnc_mook
WARNING LABELS. (3).(4).(5).(6)

[ oc oisconnecT (4)(5)
[B5] Ac DiscONNECT (3).(4).(5).(6)

[®] wncnon gox
[®] oc cousiner Box (7).(9) - °

{[®] oisTeunon PaneL (1)2)

[@)] Lowd center (3)(4).(5)(6)

Amv DEDICATED PV SYSTEM METER
— CONDUIT RUN ON EXTERIOR
=== CONDUIT RUN ON INTERIOR
—— GATE

-—- INTERIOR EQUIPMENT

' SITE PLAN @ﬂ
Scale: 1/8° =1' W

ot 8 16'

S S—|

swe JB—208241 00

MODULES:
(36) YINGU # Y1235P-29h
—5! CLAMP AND SC RAIL
N w FRONIUS # 1G PLUS V 7.5 °

EMMET, DUANE
19921 WHITE GROUND RD
BOYDS, MD 20841

3015896000115

(DESCRPTIOR:
EMMET RESIDENCE
8.46 KW PV Array

PAGE MAME:

SITE PLAN, CONT.

(Y}
St

o
wa

XY
]

+SolarCity

.33

OATE:
T:(550) 638-1028 | F(650) 638-1029
Av U\@\NOMN (888)-SOL-CITY (765-2489) | www.solarcty.com




SOLAR PANEL ATTACHED
WTH SPACE, MODULE
CLAMP, AND HEX BOLT

/ RESIDENTIAL SOLAR RAIL

GRADE \| COMPACTED BACKFILL

(

y

SEAM ROOF
{E) ROOF DECKING
-(E) RAFTER

(8

W m, & 3 N UNDISTURBED SOIL & AL THREAD STUD ©

& S — CLAMP TO RAIL BRACKET A
s 2 (g g

G = 5-5 CLAMP & 0
2w A~ RED WARNING TAPE SET SCREW

o 4 W/ TRACE WIRE (E) STANDING

)
LN
@ w

HARDWARE AS REFERENCED ON PV 11
SC RAIL AS REFERENCED ON PV 12

STANDOFF

Scale: 1-1/2"=1'0"

APPROVED BACKFILL

/M
X3W K3H

TRENCH DETAIL

SCHEDULE 40 PVC
CONDUIT

Scale: 3/4"=1"-0"
RESIDENTIAL
SOLAR RAL UNIRAC L
BRACKET

M8~-1.25 X 16MM
BOLT

(E) STANDING

S-5 CLAMP SEAM ROOF
& SET SCREW
(£) ROOF
DECKING

S-5 DETAIL SHOWING SEAM PROFILE

D

INSTALL _zm,_xcn:ozmn
CLAMPS ARE MADE FOR TYP., STANDING SEAM PROFILES. WHEN ATTACHING THE MACHINE FOLDED SEAMS

Scale: 3"=1'Q"

)

[ INSTALLATION ORDER |

LOCATE - SEAM, MARK
LOCATION, AND PLACE
5-5 ON SEAM.

2' BETWEEN
FOOTINGS —
STAGGERED

S

N
~

TIGHTEN SET SCREW ON
5-5 CLAMP.

INSTALL RAIL ONTO S-5
CLAMP WITH L-FOOT
BOLT AND WASHERS.

INSTALL MODULES WITH

CLAMPS, AND BOLTS.

N

ﬂ\

(E) 2x4 BOTTOM
CHORDS
@ 24" SPACING

o
L]

@ FRONT VIEW OF MP1

SCALE: 1/2"=1'

\|E CUPULLA
< BEYOND

Y S

t (€) 2x4 TOP CHORD

i ©®24" 0C.

x4
WEB

)

]

(E) 2x4 modo:_
CHORD @ 0° 0.C.

CLAMPS ARE DESIGNED TO ENGAGE THE SEAM. FOR HORIZONTAL SEAM APPLICATIONS THE SETSCREW MUST BE 54 42" 4"
ACCESSIBLE FROM THE TOP FOR TIGHTENING. .
ON MANY SNAP-TOGETHER TYPE SEAMS, THE SETSCREWS ARE OPPOSITE THE OPEN OR OVERLAP SIDE OF THE V-5 (E) LBW TOP CHORD: 2x4
SEAM. ON SOME SEAMS THIS ASPECT OF THE CLAMP ORIENTATION IS NOT CRITICAL m%_umwﬂ Mi WEB
) MAX SPAN: 5'~1"
INSTALL WITH A SCREW GUN AND INCLUDED SCREW GUN BIT TIP. FOR OPTIMAL HOLDING STRENGTH, SCREW TC GRADE: SPIB Nol KD19 HT
TENSION SHOULD BE 160 TO 180 POUNDS ON 22 GA STEEL AND 130 TO 150 IN. LBS FOR ALL OTHER METALS
AND THINNER GA. OF STEEL. THE S-5-U HAS FOUR SETSCREWS LOCATIONS TO MAKE THE CLAMP MORE
o VERSATILE, HOWEVER ONLY TWO SETSCREWS ARE USED PER CLAMP. THE SETSCREWS SHOULD ALWAYS BE
O PLACED ON THE SAME SIDE OF THE CLAMP. @ SIDE VIEW OF MP1
SCALE: i
CONFIDENTIAL — THE NFORMATION HEREN | &8 MaBER _ AL Momgomery Caurty DESTEIOE pESK
SRSta Ty | o JB momwAA 00 EMMET, DUANE EMMET RESIDENCE ACHAN
o SUAL T € DSOSD M Wt Gk | Regy (36) YINGUL # Y1235P-29b _W%Wm sn“uqmm%%mczo RD 8.46 KW PV Array
ORGANIZATION, EXCEPT I CONKECTION Wiy | PROECT MAMAGER: MOLNING SYSTER: y
DE SAE ND U OF TE REPECTE S-5! CLAMP AND SC RAIL PACE NAE: e RV, OATE
RSSO GF SOLARTY I "BPA 1) FRONIUS # G PLUS V 7.5 3015896000115 STRUCTURAL VIEWS — MP1 PV 5 3/6/2012 | iy i es e s moessisemam




UPLIFT CALCULATIONS

INPUT VARIABLES CALCULATIONS AND VALUES
Required Variables Design wind pressures based upon:
ASCE 7-05 Chapter 6 Wind Loading

Mean Roof Height: | 25

Exposure Category: | B

Basic wind speed (or city in the future): | 90
Importance factor (1 for residential): | 1

Roof shape: |pitched

Roof Angle (degrees): |26
Roof zone: {3
Contiguous sq. feet of amay: | 176
Least width of the building: | 43

Obstructed wind flow? [TRUE

Locatl Topographicat Features
(choose “standard * or refer to pictures right, and beiow)

Type of hill: {none

Hili height (h) (R):

Slope of hill (degrees).

Horizontal distance from hilltop to house (x):

Height from bottom of hill to mean roof height ().

Design Wind Pressure
P (Ibs. por 8q. ft) = gh*Cn"G

Equation 6.5.13.3: Component and Cladding Elements
Wind vqoac:a P = gh*Cn*G

gqh =0.00256*Kz*Kzt"Kd*V*2*i

From Table 6-3;
Kz =0.70

From Figure 6-4.
Kzt = 1.00

Erom Table 6-4:
Kd = 0.85

From fiqure 6-1:
v=90

From table 6-1:
1=1

From Velocity Pressure Equation
gh=12.34

From Figure 6-198
Cn (uplit) = -1.31

: Pd (downforce pressure) = 5.24 Cn (down) = 0.50
Pu (uplift pressure) = 13.70 From 6.5.8.1
. c G =0.85
Max Tributary Area Feet Inches
Individual Rows in Portrait X (E-W distance between standoffs) = 4 0
Yingli YL235 P-29b Y (N-S distance between standoffs) = 2 6
Amax (sq. ft) = 0.6"L*X Staggered Penetrations = Yes )
L {tength of panel in ? perpendicular to rail) |5.41 Module Rail Max. Span/Cantilever .na = 28 20
. X =14.00 -
v=[250 Max Uplift Force on a Single Standoff
i L=[n/A Pmax (ibs.) = Amax“Pu
Amax = 10.83 148 |
Dead Load Calculations Factor of safety = FI"D*NI/Pmax
DL (Ibs/sq. ft.) = (Mm+MRY(L*W) 1/4 x4 in, = Lag size and length
375 = Capacity (Ibs) of 1 lag (NDS)
L (length of modules) 5.41 2 = NI (number of lags per standoff)
W (width of modules) 3,25 5.07 = Factor of safety
Mm (weight of modules) 43.65 Point Load Calculations
— Mh (weight of hardware per module) = 3.60 PL (Ibs) = Amax*DL
< DL = 2.69 L 2 ]

et aeumeny | maax JB-208241 00 EMMET, DUANE "EMME A X
BEXENT OF ANYOKE EXCEPT SOLARCITY C. [ AREE - - , EMMET RESIDENCE 25,
s i) Sy B [V 19921 'WHITE GROUND RD 8.46 KW PV Array 7 0la _._Q
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PERAISSION OF SOLARGITY B PPA (i) FRONIUS # IG PLUS V 7.5 3015896000115 UPLIFT_CALCULATIONS PV 6 3/6/2012 | (ssarsacary 1552465 ) e sotoreny.com




MAIN PANEL SPECS

GROUND SPECS GENERAL NOTES INVERTER SPECS MODULE SPECS LICENSE
BOND {N) #6 GEC TO (E) GROUND ROD {(E) 100A MAIN SERVICE PANEL Inv 1: DC Negatively Grounded INV 1]~ (1FRONUS ¢ IC PUS v 7.5 . I@skn..__u? TSE T SN Z11.2W PTG, H4, SN, Siver Fi
T PANEL MTH RREVERSIBLE CRMP | 2 s BRE e Pcs rerta {-Bom5 7o, 2AF3uba0ev, oo /mssayes o byt vor Frams
Panel Number: N/A INV 2 Vpmax: 29.5
Meter Number: 44 778 887 — *MODULE CURRENT RATINGS ARE SHOWN AS Isc AND Imp IN
I3 THE_DC_STRINGS IDENTIFIER OF THE SINGLE LINE DIACRAM.
MAIN SERVICE PANEL “ Iverter 1
SHOALS
AC DISCONNECT (
BY UTIUTY METER [©) FRONIWS Combiner Box
IG PLUS V 7.5 0
£) LOADS CUTLER-HAMMER A BC—
® [c] ¥ = " Llﬂ":,: |wwll”w ]
p” i B _ J @ B oC- 3 Sting(s) O 1200 P 1 '
(] 0 = - | |
404 /2P _ec| __] H oce A Py OCe ]
0_ PUR N I et i 2 e ed P e AT T T oo ]
2 ummm-:._lmmlv: CE SN I DI R TP EEpIRIPIGISIPIPIDHN N B §---J--H- =" pugvey SNSRI juyagut J

(1) QUTUR-HAMAR §,0622208
C _ Discomect 60A, 240Vac, Hon-Fusdla, NDIA 3R

-0

eutrad &n 60-100A, Ganerdl Duty (DG)

AC

[ B T O R o v

DC

= 7 = T = 25.62 ADC (6YAWG #i0, USE-Z/RiW-2, Bhock Voo =444 VDC I = 854 ADC
Qi i vt o D E (D i vro 1350 o tron 20 0 | (D)[F (00N M St o £ Vo S 0 o n? R
(1)A%C 710, THWN-2, White NEUTRAL Vmp =240 VAC  Imp=31.3 AC | 7 = (1AW FI0, THN-2, Groen EG, ... ... T s
o (AN B WD, Green EGC — (1)Conault KIt 3/47 BNT  EXQLUONG GSC —(1)Condult Kit; 3/4” PVC, Sch. 40 105 FEET IN TRENGH
—{(1)AWGC {8, Solid Bare Copper GEC — (1)Concuit Kit; 3/4° ENT 25 FEET, FRON ARRAY TO TRENCH
. — I R R
- Y Y
i | -opsieme
3 |a3§.§1§"[5~b
- vﬁlﬁmﬂ AHE Montgomery County Ellsn qll” I.':s‘w\
B ta T | mwe JB-208241 00 EMMET, DUANE EMMET RESIDENCE ACHAN 3.8 rCi
o A B S s, [ e - 19921 WHITE GROUND RD 8.46 KW PV Array wo0larity
RESI (36) YINGLI § Y1235P—29b
CRTANZATR, DRPT o, GHNOECTON Wy |PRAEET WAUREE WG St BOYDS, MD 20841 ——
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o. Conductor must :ea 30 deg. C ampacity >= 125% of continuous : m—umqagr ancgdozm
current per Art 215.2(A)(1).
. " Modute: 3 - 212 vPwr WPIC_StiLen|Voltage Drop Calculati Version 5_8.16)
b. Conductor must have {after corrections for conditions of use) >= e 1 21 umSEm—ﬁ: VDo (s @ Longih) * (Resistance) (Vi
continuous current per Table 310.16. Modute: I Imp(A) | Max Length(®) | Wie
imerter 2 8 String: 7.87 | 20 [CAWG 10| atMaxAwH: 85degF
c. Evaluote conductor temperature at terminations per 110.14(C). Module: Vdrop= (7.97TA * 80t *0.00124_Ohms) / 307V= 0.26%
Ampacity of wire derated for conditions of termination must be Imerter 3: Branch: [ 2391 | 130 TEAWG06] atMaxAwH: 95degF
>= continuous current*1.25. All string terminations are rated ot | Module: Vdrop= (23.91A ° 260# *0.00049 Ohms) / N7V= 0.99%
90" C. B Imerter 4: 5 g . Tota! voita in DC conductors HE
N 1 : - 5 DAWG08] a 240V
2. OCP Sizing per Art 690.8(B)(1) Total: Ea&;ﬁ 750022 126 Vdrop=  (31.30A___° 1001 ~0.00078 _ozami ; 240V 0.10%
- Total STC o.&o Combined]  31.25 | 0 EAWG 06| at 240V
a. Round up to next size per Art 240.4(B) w,s..mfc deg C vdrop= (31.25A ° Of +0.00049 Ohms) / 240V 0.00%
Record Low Temp: 7§-13. Tota) voitage drop in AC conductors =[0.10%]
3._Conductor Sizing per Art 690.8(B)(1) : Max Awrage HiTemp: _ 5P Total woltage drop in AC and OC conductors =[1.35%]
a. Conductor must have 30 deg. C ampacity >= 125% of continuous
current per Art 215.2(A)(1). —
. - Cormect M t Type 1 ire length: 130 f
b. Conductor must have (after corrections for conditions of use) >= Voc tion Method: Mered. Tige ¢ Branch Quﬁ.n_ ;Mu 3»58: . -way wire lengl
continuous current per Table 310.16. tnverter Min Vdc Input: ERE 230 vdc 12 modles per series string
. Min Vmp at Max Temp: 3¢ 307 Vdc  [Voc= |
c. Evaluate conductor temperature at terminations per Art 110.14(C). Max Voc at Min Temp: ¢ * 508 vdc  [Vmp= ]
Ampacity of wire derated for conditions of termination must be tmverter Max Vdc Input: mw&n Isc=
>= continuous current*1.25. All brench terminations are roted at ) Max String Size: BZES Imp=
75" C min. . Art 690.8(A)1) 1-way wire length: 40 # Icont= K 22 ( . ] Ant 690.8(AX1)
12 9&52 AR 0SS USE-2/RHW-2 at 50 deg C: Table 310.16 2a JEAMGEE . THWN-Z/USE-2 at 90 deg C: Table 310.16
4 OCP Sizi . . ,
a. Round up to next size per Art 240.4(B) Jcont * 1.25 = $=.Bv pmeanes E fcont * 1.25 = (Amps) ﬂ“ _
izi ‘ 30deg C ( 1 30 deg C ampacity = |
Art_690.8f 1.b lcont= (Amps) 3 e 5 2b lcont= (Amps)
a. Conductor must have 30 deg. C ampacity >= 125% of continuous Start ampacity Start ampacity
current per Art 215.2(A)(1). Temperature derate (%=F) . Temp. derate (%=F)
Conduit il derate (%=#) - . Chat. fil derate (%=#)
b. Conductor must hove (after corrections for conditions of use) >= Derated [ Dorated
continuous current per Table 310.16. 1c lcont*1.25= (Amps) Temp table
o Ampacity - hol 2.c lcont*1.25= (Amps)
¢. Evaluote conductor temperature at terminations per Art 110.14(C). ' | Ampacity
Ampacity of wire derated for conditions of termination must be 1.d lcont * 1.25 = (Amps) 3 F * 2.d EGC 0
>= continuous current®1.25. All inverter output terminations are OCP size = OCP size = § ] )
rated at 75' C.
_=<n=ma4KMm A Output Combined Inverter Output
17ii 1way wire length: 5t Senice Voltage= 240 Volts
m.lwuumm_nsp. t si Art 240.4(8) ¥ At 690.8AX1) Total imerter Power= EEEL 7500 Watts 1-way wire length: 0
0. Round up to next size per - ‘[3a \cont *1.25 = (AmpS) 3013 A AT 690.8(BX1) loont = # of imerters'max inverter current Ant 630.8AK1)
- OCP size = 4 Ant. 240.6(A) Icont = (Amps) 55X
7._Condyctor Sizing per Art 690.8(B)(1) : b Conductor THWN-2 of 90 de C_ Table 310.16 a loort 125 = mpe) - < 32,08 A A 690.B(BX1)
a. Conductor must hove 30 deg. C ampacity >= 125% of continuous . Icont * 1.25 = (Amps) 013 Art. 240.6(A)
current per Art 215.2(A)(1). 30 deg C ampacily = 7 65 [ b e Al T2 ot 8._80 Table 310.16
3c fcont= (Amps) Y3 u_.“ lcont * 1.25 = (Amps) 30.08)
b. Conductor must have (after corrections for conditions of use) >= Stan ampacity b ¢ 30 dog € ampacity = —— [ -
continuous current per Table 310.16. Mﬁﬂd“ﬁwﬂ“ G 4. _Mwm_”nnﬂh”u
: Derated % 50, Temp. derate (%=F)
¢. Evaluate conductor temperature at terminations per Art 110.14(C). . 34 Jcont*1.25= (Amps) o 3943 Crat, il derate (%=#)
Ampacity of wire derated for conditions of termination must be : i | Zcaaad I I , Oerated [
>= continuous current®1.25. All inverter output terminations ore ) EGC = C AWG 10 An. 250.122 4.d Icont*1.25= (Amps) |
rated ot 75° C min. GEC = € AWG 06 Art. 690.47, 250.166(8) i [
CONFIDENTIAL - THE OFORATION HERDN | 408 MABER _ FOLE OReR: A2 Moncgomery Courty e Shde
SRtk [ JB-208241 00 EMMET, DUANE EMMET RESIDENCE 3.
T T - 19921 "WHITE GROUND RD 8.46 KW PV Arra 1arCi
MR SHALLIT BE OSOLOST L W AN | Rrg) (36) YINGLI § Y1.235P-29b y
CORGAMIZATION, EXCEPT N CONNECTION wiTH | PROECT WANAGER: MONTIG SYSTER: BOYDS, MD 20841 . P py
gn&nﬁuﬂmﬂnﬁﬁa S—-5! CLAMP AND SC RAIL PAE KAE: SEET: Y.  OAE San Mateo, CA 94402
v PAYMENT TYPE: T:(650) 638-1028 | F:(650) 636-1029
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SERIES

YL225P-29b

PERFORMANCE

and production quaity.

System stondards.,

WARRANTIES

COMPANY’

Yingk Green Energy {NYSE:YGE} is cne of the world's larges?
! fully vertically integrated PV manufacturers. With over

.. | GW of modules installed globally, we are a leoding solar
| energy company built upon proven product reliabiity and
sustainable performance. Founded in 1998, Yingt Green
m:QQ opened offices in New York and San Franciscoin
20075, We are the first renewable energy compony and

the first Chinese company 1o sporsor the m_m» world Cup™

Gificial Sponsor of the 2010 AFA world Cup™

Nausty leading inhouse Manulaciuing of polysiicon, INgo's,
waters, cels and moduies ensures tight confial of our matesial

High perfarmance, mullicrysialine scics cells aeliver 0 modue seres
efficiency of up 10 14.4%, reducing instaliation Ccsts ond Mexnizng
the kKWh oulput per unit area.

Power lolerancé of +/-3% minimizes PV system mismatch osses.
QUALITY & RELIABILITY
Robust, cosasion resistant aluminum frame independently tested

1 10 withsiand wind and snow 1oads of up 1o 50 pst and 113 pst,
| respeciively, ersuing a stable mecharical ife.

Marwtactuing _on,.znmanma 10 1SOX00

Modue packaging oplimizad 10 prolect product duing
narsporiation ond minimize on-site waste.

Extersive S-yeor kmited procuc wasmanly and 6 25-year imited power warranty.
Limited power waranty* = %0% of the minimum rated power outpul for
10 yeon, 0% of the minimum rated power oviput for 25 yeoss.

ov "

QUALIFICATIONS & CERTIFICATES
UL 1703 onc ULC 1700, WL Fee Sotety Class C. CEC, FSEC
5O 0012008, 5O 14001:2004, 85 OSHAS 18001:2007, SAS000

1 Qudlity Management

YGE235 series

ELECIRICAL PERFORMANCE

GENERAL CHARACTERISTICS

Unetx: wch (e

veezs | veeam | veems Durnmons gmgoveethagt) | 64 51650538 9 GO0V1 07 (501
Modute type: nzyexm | nawse | nzemm = _.:s:_:..n
g W m |wm PhicecnlP —_— e
Powe aupa tiw scw P A P -
Jer =ty P S Y e PACKAGING SPECIFICATIONS
Vottage & Pen v |V ns ns En Vst moh sy
‘ﬂ_llbli-: b_l"n .‘ht 797 130 b N of modules gt pattet n
o o votage ve v 370 17 EYSN N o pts ot 5T comtmem | %
Shoa cecus crrws D LN CEDS [ [E) Damaom von dmaons ) |87 (HORE TSmAT 0150
S1C 1000MT rpamrce, 25°C Tewsm, A4 1.50 Epedum eccoaing 10 £ N 609043 e
Bax wagta 97 e (450 k)
. Units: Inch {mm)
3898 (390) . 197 (50)
37 24 (346) T
THERMAL CHARACTERISTICS m
Mocmel L) e wocl < B2 b=
uper i C08 Wi 5 ala ]
Tomperates CosfRcd of Pas v e 048 ) N g8 w
Temperstate ComfErmnt of Veu ™ . FY 40228 o)z £
Tamperatre CosriTIm of b -~ arc 006 A 213 3
&
Mour hoies, 4
OPERATING CONDITIONS 2560, _ma-mé
Mex ystem votage 00V, H
= - Deanags roies B . [ in]
han sarms bune f ing I g eisra = AflA h
Liesig averss curaet 00 ok appty exieiial vORag8 Largar 1han Ve of T4 oCle W—l( L T Ll
Opet ating taspe stu x Angs 4010 194 0BT - £a
ML L ek, BTG (0.6, S s IR $13 2 (5400 Pay e
Mok UG load, Back 8.8 ) 50 ¢t (2400 P o) P F AL
;;;;; oo et Y /
Hatiztons iwp &) 1m0 (25memy &1 5) mon (2Amin 7/
K
H \
H v
= 1l AA
CONSTRUCTION MATERIALS 5 sections !
Uos ik gasy /
Frami CONS (M MITDEUICRRES) 1ow-£0n ghassteTORr 80/ 2mim . = S,
S ST e e e B v e | .
e o e e T ,
1A GRate LatiCaieT el st COMY) 204 ed sumTUm Moy eN wamng Read the instucten manual
0 113 entr oty betors nanding, nsiding,
—— b v hengond bl and operatng Yingh modules
Cvin OEyBUC OS-aachanl & 62 A7 24 (L 2000 2AWG
 commecter woncurs Oue Parmen

.+ The specicanons i tres atashest are NOL Quaran(eed and are KAECT 10CNANGE wiNoUt Por NoNCE |,

w” ..N.W.m-q.u . « Trus astasheet compkes with EN 50350 2003 requremersts
—m, EF gE .
Yingli Green Energy Amersicas, Inc. Jh
w-info@yingsolar.com L~
Tek: +1 (888) 636-8320 S% @N.
§
If.u. YINGLISOLAR.COM _ Yingli Ameaic as H_.”oo..._“_Tw..Mv._...”Wn.onEO_ﬁNuf.n‘nz.»o_o_o.\k gb.!&n.l.uk.-l!.aas,(nﬂnil
P — T o — 7
SStas e | owe JB-208241 00 EMMET, DUANE EMMET RESIDENCE ACHAN 3 -
T A DT S A, [ e NG § YL235P -2 19921 'WHITE GROUND RD 8.46 KW PV Array d mc_m—.ﬂ_,nk
g“ﬁﬁﬂﬁﬁﬂpﬂy PROECT MANAGER: MOLWTING SYSTEM: BOYDS, MD 20841 3055 Clearview Way
T SUE NG s OF TE RETCTE . S—5! CLAMP AND SC RAIL — i s Son Maten, CA A2
FoReSRo o ST o A "B FRONUS 4 1C PLUS v 7.5 3015896000115 CUTSHEETS PV_9 3/6/2012 | e Giisids, | emsmacmm




h

INVERTER

INPUTDATA  Fronive1GPwev| 309 | 381 | 801 | 804, | 759 | 10041, | 1.

= | 1003, | naa, 1203,

Recommended PV-Power (kWa) {2.50 245 [0.20- 4.40 | 425575 5.10- 690 6.35- 860 |8 50- 11.50] 9.70 - 13.10]8 50 11 50{9.70- 13 1010 20- 13 80
MPP1-voilage range 230 500V

OC stariup vohage 245V

Mas mOut vORagGE w1 BO0 W

141410 €1 oowr crcst oowaten 600 ¥

Nomwn#t npul cutrant [ 83n | 105A | 138A | 165A | 207A | 276A | 314A [ 216A | araa [ 331a
Mas, usapie wiput current [ aoa | 76a | 244 | 2s1a | 350a | «e7A | $33a | 4674 | 5334 | sera
Aormessidis conouctor size (DC) No_i4 - 6 AWG

Numbaer ot DC inpul terminats 13

Mas_current ovr DC mput termwnal 20 A. Bus b avasiapie for igher input Currents

o e

OUTPUT DATA FroniveiGPe¥| 301, | 38 | 801 | 601 | 781, | 1009, | 1141, 11003, [ 1143, |1203, .5

Nomutal output powes 1P, _) 3000w | 3800w | 5000W | S000W | 7500w | 9995W | 1400w | esosw | 1soow | 12000w
Max, continuous oulput pawar
104 “F (30 *C) 208 V£ 240V / 277V 000w | 3soow | sooow | eooow | 700w | eeesw | usoow | ggesw | nzoow | 12000w
Nommal AC ouiput voliage 2067240V 207V 2087240V 211 v
Operatng AC voftage (ange 208V 183 - 220 V(127 <10 %}
{oetauy 200v 291262V 127 10 %)
mv 244 - 305 V(127 +10 %3
Max continuous 208v| 14ea _ 18.3A _ 404 _ 2884 361 A @A _ 5484 arx NEA _ ns
output current 2ov) 125a 1584 | 2084 2504 Nn3A 4a6A asa 2non | 274a na
277v] 108A 127 A 18.4 A 2174 271 A 3814 a2a na na. 14 A
Numbes of phases g 3
Admessible coNauCtor size (AC) No, 14 - 4 AWG
e e ua
Norwia) autpul frequency 50 Hs
Oparating trequency range 593 - 60.5 Kz
Total harmonic disioruon <3 %
Powaer tactor 1 {at nomunal cutput power)

—

GENERAL DATA Fronka taPaav| 3.0, | a1 | sov | o1 | e | oo, | e frooa, Jves, Jr2os, o)

Mas. stficincy 96.2 %

CEC ettciency 208v] @s0m | es0% _ 955% | 955% | 950% | 950% | 9s0% [seson [ esow na.
20v| 955% | 955w | ess% | oso% | oss% | ess% | 9ss% [esoxt | 960w ne.
217v] 960w | 960w | e60% | 960% | sso% | seox | s60n na na. 960 %

Consumpt:on (n standgty (night) <1.5W

Consumption cunng operation 1 2w | X% | 20w

Cooiing Cortrolled forced ventiation, varabie speed lan

Enclosure type NEMA 3R

Unit dimansions (W x H « D) 179 22651 9.9, 174 4 38.0 2 0.0 in. 1712497 2 0.0 1n.

Power siach wasght 31 1oe. (16 kg) 7 ibs (26 k) 84 103, (38 k)

Wirnng compantment weight 24 103, (VY kg 24 3. {11 hg} 26 Ios. {32 hg)

AQmuasible ambunt Oparating lempersture. A3F, AR C -850

Comglance _s. 17412010, IEEE 1547-2003. IEEE 1547 1, ANSIAEEE C62.41, FCC Part 15 A & B, NEC Amicio 690, C22. 2 No, 107.1-01 {Sapt. 2001),

Gabtorres Solar initzatrvn - Program Handoook - ADpencis C* inverlar 3ntegral 5 % Meter Prformanc e Spociicalon

Eevces [FOOR VUSRIV O OO VI OO PO

DEVICES FrooistaPlusv]| 301 | 38t | 509 | 800 | TS [ 1001 L | 1141, 1003 | 116 [1209

Ground tault protecton Intemal GFDI {Ground Fault Detector/interrupter), m accorgance with UL 1741-2010 ana REC At 690

DC reverse potarily protection Internal dode

Islanaing protaction Internal; ;n accoraanea with UL 1741-2010. IEEE 1547-2003 and NEC

Over tempargture OuIpu1 power deratng / active cooling )t

pecPrase "

x >

Fronius USA, LLC
10421 Citation Orive, Suite 1100
Brighton, M1 48116
E-Mak; pv-usQ@tronius.com
www.fronius-uss.com

400006, 2941.A% v02 2011 as¥

s
|

§
]
35

B

%
|

:
:
:
A

f
:
i

%
:

v m— PROMST OWER Nit Mortgomery Courty DESCRPTON: Tocsoe e,
aﬁﬁ-ﬂ.ﬁ ._,HE JB Nomzwﬁ 00 mum%ﬂsﬂ__mzmmoczo RD N IREDENCE e u..wc_w—.ﬂ_,nk
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MOUNTING I>WOS.>_~m

S-5! Attachment Hardware

Modern sianding seam roofing systems boasi that by design, fostening through the weathesmg membrane is
grently reduced or efimmated. Unfortunstely, when it becomes necessary to attach something to the roof.
there has never been a way 1o do it withow comprom roof integrity and voiding sysiem warranties,
«ents have in the past been the source of leaks. panel ion and repeated mai; €

® nc holes * no panel damage * no maintenance
® nc teaks © no wood blacking © no hasstes

® no comasion ® o viotation of thermal movement * no caillbacks

® ng caulking ® o waitanty violtion * R0 PROBLEMS

The S-5! clamp systems now offer a complete solution to the anachmen o?_ wide :.:n.v. o_.E_n.:uQ
-oo:ov accessories, .=n_cu=_w=<bh mh—:mEmE signage, sotar vE_u_m

&80 S-8E sav

o The $-8-U will fit most *structural”™ and “architectural® panel seam styles.
o The $.5.7 is specially designed 1o fit ZipRib, Kal-Zip and similar profiles.
o The S-5B is o brass clamp. designed for use on double-folded standing scam or traditional batten seam

copper.
o The S-5E is an sluminum clamp designed to fit traditiona) double-folded standing seam profiles.

Metal Roof lanovations, Lid.. atso develops custom clamps. We invite you to Coatact Us with inquiries
abow specin) requirements.

Aluminum clamps sre metsllurgically compatible with bare or painted gal d. Galvalume. Atuminized

lamps may also be used at a n__v Yocation, provided the clip is an expansion (dual-
clip. All a) clamps are fi hed with o u:__.__nwm steel bol and washer (3.8° diameter x
$8" lengih: bolt head size is 9-16”).

For more detailed anstoflation instructions, see the lustallation section,

$-5! clamps st1ach to the panel seam by ::,:B._n:..um of 1wo “bullet-nosed” siainless sicel ser screw's

penetrate u. Threaded holes w 1
various ancillary items to the clamps

$-5-U o0 a horizontal seam

mwex JB-208241 00 "EMMET, DUANE e

S 19921 WHITE GROUND RD
3 GLI § Y1L235P—

36 TNQL § MZ3P -2 BOYDS, MD 20841

mlw_ Q.)Z_u AND SC RAIL

_laoz_cm §1GPLUS V 7.5 3015896000115

DESCOWTOR
EMMET RESIDENCE
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MOUNTING RAILS _____ MOUNTI __,_m RAILS

CANOPY STANDARD RAIL

Solar City Standard Rail is an integral platform of the Canopy mounting system offering a solid
platform for solar arrays. The rail profile is extruded from high strength structural grade alumi-
num 6005A-T5, which also offers excellent corrosion resistance. Convenient tracks provide easy
attachment with standard fasteners.

+ Offered in aesthetic finishes to match most solar panel frames

tosh

L8 Torl wher ¢7

o Frowiges g strorg imoe taformow

o Freviaes size lertclnos asistanie

» Track style attachment offers convenient mounting with
o Stangacd tastens
o and Smartiy s ng crame

» Standard rail is approved for use with all SolarCity mounting hardware

Spans up ¢

CANOPY

SolarCity Standard Rai

Parameter
P {Ibisat

STANDARD RAIL

| Design Instructions

s

: Overall design pressure on solar array

w {Ib/tt] : Distributed rail load
H (11] : Panel dimension perpendicular to the rail
N : Number of rails supporting each panel
S : Sate rail span
PL : Point load

-

. Calculate overall design pressure on solar array . Refer to ASCE 7-05 and local building
code.

. Calculate distributed rail load w by mu ing the design pressure P with the perpendicular
panel dimension H and dividing the result by the number of rails supporting each panel. Make
sure that inputs have consistent units. ’

]

PHIN (typically N = 2)

w =

3. Round up the distributed rail load w to the next SIb/ft.

4 Select the apprapriate raw for the rounded up distributed rail load w in the following fable
5. Select any of the green {sate) rail spans S from the selected row.

6. Calculate the point load PL of the rail support by multiplying the rail load w with rail span S

divided by 2.
PL = wSI2
7. Verify that the Uc:a.:.m can support this point load force. It is the designer/i flers resp
bility to ensure that the building can support the point load forces.
8. Structural design for rail system and mounting hardware is performed in accordance with _x.Q_mn 2009.

Tights reserved mo.ln.m« ang the SolarCity Logo are among Ihe trademarks at SolarCily Corporation
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EAH Consulting

58 Roberts Drive
Bedford, MA 01730
Phone: 1.978.406.8921
EAH CoONSULTING Elaine. Huang@alum.mit.edu

March 27", 2012

To: SolarCity
3055 Clearview Way
San Mateo, CA 94402

Subject: Structural Certification for
Installation of Solar Panels
Emmet Residence
19921 White Ground Road
Boyds, MD 20841

To whom it may concern:

A design check for the subject residence was done on the existing roofing and framing systems for the
installation of solar panels over the roof. From a field inspection of the property, the existing MP1 roof
support structure consists of 2"x4” Triple Fan Cove trusses spaced at 24” oc. The trusses have a slope of
27 degrees and a span of approximately 36’ between load bearing walls. The members of the trusses
are connected by steel gusset plates. The roof coverings consist of metal standing seam on plywood
sheathing.

The existing roof framing systems are judged to be adequate to withstand the loadings imposed by the
installation of the solar panels. No reinforcement is necessary.

| further certify that all applicable loads required by IRC 2009 and Maryland Building Performance
Standards with DHCD modifications were applied to the SolarCity solar rail system and analyzed. The
applicable loads are indicated in the load combination table and the summation of maximum loads
indicated on permit plan sheet PV-4, which is part of this submittal package. Furthermore, the
installation crews have been thoroughly trained to install the solar panels based on the specific roof
installation instructions developed by SolarCity for the racking system, and by EcoFasten/S-5 for the roof
connections. Finally, | accept the certifications incdicated by the solar panel manufacturer for the ability
of the panels to withstand high wind and snow loads. '

WA,

Professional Certification: | hereby certify
that these plans were prepared or approved
by me, and that | am a duly licensed

Sincerely,

Elaine A. Huang, P.E.

) professional engineer under the laws of the
Structural Engineer

State of Maryland; License No. 41161;
Expiration Date of October 12, 2013.
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Project: Emmet Residence

Client: SolarCity

Location: 19921 White Ground Road, Boyds, MD 20841
Date: 3/27/2012

Engineer: Elaine A Huang, PE

Load and Load Combination:

Dead Load:
Plywood Roof Deck = 5 psf (ASCE-7 Table C3-1)
Metal Standing Steam Roof = 2 psf (ASCE-7 Table C3-1)
Insulation = 1 psf
Solar Panels = 4 psf (Given by SolarCity)
Total Dead Load=5+2 + 1+ 4 = 12 psf

Live Load:
Tributary area of each rafter < 200 ft2
Slope of roof = 27°
From IRC Table R301.6, the minimum roof live load is 16 psf.

Snow Load:
Ground Snow Load, Pg:
City of Boyds, MD = 25 psf (IRC 2009)

Flat Roof snow load = P;= 0.7 C.C;1 p; = 0.7 x 0.9 x 1 x 1 x 25 psf = 16 psf (ASCE-7, Eq. 7-1)
C. = exposure factor = 0.9, (ASCE-7, Table 7-2), Terrain B, fully exposed

C: = thermal factor = 1.0 (ASCE-7, Table 7-3), heated structure

| = importance factor = 1.0 (ASCE-7, Table 7-4), occupancy category Il

Sloped roof snow load P, = C; P;= 1.0 x P; = 16 psf (ASCE-7, Equation 7-2)

C, = slope factor = 1.0 (ASCE-7 Fig. 7-2a), Cold roofs with C,= 1.0

Unbalanced Snow Load:

For rafters with an eave to ridge distance smaller than 20’,

Unbalanced Snow load = IP, = 1.0 x 25 psf = 25 psf (ASCE-7, Section 7.6.1)

Wind Speed:
Basic Wind Speed:

City of Boyds, MD = 90 mph (IRC 2009)

Wind Pressure:

From IRC Table R301.2 (2), Wind Load for Components and Cladding (Solar panels)

2
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:
;

N

Roof pitch = approximately 27°

Roof zone = 3

Effective Wind Area = 20 ft?

Wind Pressure = 10 psf (downward) or -26 psf (uplifting) for exposure B (surburban)

From ASCE-7, for Main Wind Force Resisting System (wood rafters)
Q, = 0.00256 K, K K4 V2 | (ASCE-7, Equation 6-15)

K. = velocity pressure exposure coefficient = 0.70 (ASCE-7, Table 6-3), 30’ building

Kz« = topographic factor = 1.0 (ASCE-7, Section 6.5.7.2)

K4 = wind directionality factor = 0.85 (ASCE-7, Table 6-4), main wind force resisting system
V =90 mph (IRC 2009)

I = 1.0 (category Il)

Therefore, q, = 0.00256 x 0.70 x 1 x 0.85 x 90> x 1 = 12.3 psf (downward)

From ASCE-7 Figure 6-2, Design Wind Pressures for Main Wind Force Resisting System (enclosed
building),

Wind Vertical Pressure = 5.6 or -8.8 psf maximum (uplift)

Use downward force 12 psf downward force and -26 psf upward force for calculation to
maximize load forces.

Downward Load Combination (ASD):
D +S =37 psf
D + W =24 psf
D + 0.75W + 0.75S = 40 psf (controls)

Uplift Load Combination (ASD)
D +S =37 psf
0.6D + W =-19 psf
D +0.75W + 0.75S = 11 psf

Roof Structures

MP1 A

The roof consists of asphalt shingle on plywood that is supported by 2"x4” Triple Fan Cove Trusses
spaced at 24” oc. The trusses have a span of approximately 36’ and a slope of 27 degrees. All the
members of the trusses are connected by steel gusset plates. The trusses are simply supported by load
bearing walls. The maximum unsupported span of the top chord is 5.1' with two attachments.

| NG

Structural Analysis and Calculation
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P1

Top Chords:

Member Size = 2"x4”
Spacing = 24" 0.C.
Span Length=5.1

w = 40 psf

Anax = 5.42’ (length of panel) x 4.0’ (distance between standoffs)/2 = 10.83 ft’

P =W X Apax = 40 psf x 10.83 ft* = 433 Ibs

Check downward moment capacity of top chords:

M =0.33 PL=0.33 x 433 |bs x 5.1’ = 729 Ibs-ft (2 attachments per span)
S = bd*/6 = 3.06 in®
M/S = 729 Ibs-ft x 12 (in/ft) / 3.06 in’ = 2857 psi
Fo (SYP no 1/no 2) = 1500 psi x C, x Cp x C¢
=1500 psix1.15x1.6x 1.5
= 4140 psi, OK
~ C. = repetitive factor = 1.15 (2” width) (NDS Table 4A)
Co = duration factor for wind load = 1.6 (NDS Table 2.3.2)
C: = shape factor = 1.5 (2"x4”) (NDS Table 4A)

Check uplift moment capacity of top chords:

P =W X Amax = 19 psf x 10.83 ft* = 206 Ibs

M =0.33 PL=10.33 x 206 |bs x 5.1’ = 347 Ibs-ft (2 attachments per span)
S =bd?/6 =3.06in’

M/S = 347 Ibs-ft x 12 (in/ft) / 3.06 in® = 1360 psi

Fy, (SYP no 1/no 2) = 1500 psi x C, x Co x C¢ x C,
=1500 psix 1.15x 1.6 x 1.5 x0.80
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= 3312 psi, OK
C. = repetitive factor = 1.15 (2" width) (NDS Table 4A)
Co = duration factor for wind load = 1.6 (NDS Table 2.3.2)
C: = shape factor = 1.5 (2”x4”) (NDS Table 4A)
C. = stability factor = 0.80
Check shear capacity of top chords:
V=2P/2=433Ibs
Vimax = 3V/2A = [3 (433 Ibs))/[2 (5.25 in?)] = 124 psi
F, =175 psi, OK
Chéck deflection of top chords:
W =433 |bs x 2.667 / 5.1’ = 226 Ibs/ft
Drorar = SWL?/384EI = (5 x 0.226 K/ft x 5.1° ft* x 123 in/ft®)/(384 x 1600 psi x 5.36 in*) = 0.401”
L/180 = 5.1’ x (12 in/ft) /180 = 0.340 in, No Good (IRC Table R301.7)

In reality, there are four spans and use the formula of max deflection for three spans:

Deorar = 0.0065wWL*/E1 = (0.0065 x 0.226 K/ft x 5.1* ft* x 12 in/ft>)/(1600 psi x 5.36 in*) = 0.200”

(=)
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