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HISTORIC PRESERVATION COMMISSION

Isiah Leggett . . Leslie Miles
County Executive ' ' Chairperson
Date: Fel;ru'ary»]9, 2013
MEMORANDUM |
TO: Diane R. Schwartz Jones, Director |

Department of Permitting Services
FROM: Karen Theimer Brown, Senior Planner (/T@
Historic Preservation Section
Maryland-National Capital Park & Planning Commission

SUBJECT: Historic Area Work Permit #624107, for installation of solar panels

The Montgomery County Historic: Preservation Commission (IHPC) has reviewed the attached application for a
Historic Area Work Permit (HAWP). This application was approved at the February 13, 2013 meeting.

Applicant: Roger and Elizabeth Marmet

Address: 19 Quincy Street, Chevy Chase .
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HISTORIC PRESERVATION COMMISSION
301/563-3400

'APPLICATION FOR
HISTORIC AREA WORK PERMIT
contact masss RMARMET@ c.oums-r.ﬁe-r Contact Porserc: _20_&2_&_&&_@_1_@_

Covtima Pene e 30 |- FO b~ FIAF

- Tax Account Ne.:
Nameof Propaty Owner:_[<C G &R & ELIZABETH. MARMET Geytime Phons ba:
s [ 9 @uanor ST a-\e\h( CHASE MP Zko?LS'
Cantractomr: SOLP\K C‘T'{ - n..ggg %5 g\"f'gc?
Contracto Regisrainte: MO /M HIC 19~8q%‘§
Agent for Ownar: Daysime Phone He.

[OCATION OF BUS INNE PRIAEE]

House Number: \ol | - e (Qunet ST
TownyCay: EeNY CHASE noamtConsrt B ookuille /comnecheoT
o O w61 swdswin Section A — Chevy Unese Villag
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8. Type of water supply: 61 O wsst 02 O wes 03 O Other:.
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Imuwmmmm.mnmmnm&ymmmmismmmmwuwwm
approved by sl agencies ksted and | hereby scknowledge ond accept tes [0 be 8 condition for the issusace of this parmit.

/??W 1/22/9013

Signatrs of owesr & suionzed sgest

e | NI
A~ g o T 2iaf3

spphcasemremien: _ () ) Y [0 ‘ll!-ﬁL_, Oste tsoued:
st sa1es SEE REVERSE SIDE FOR mgﬁﬁﬁi




' wumwummmmmmum

(925 ohte clopbmrd wood hovuse

ched sS@_ o (Quir\ct.j St
in Chedy Chass” villase . '

b. General description of praject and its effect on the historic resourcals), the environmental satting, aod, whers applicable, the historic district:
Install & soler OonelS on eat” Psrion
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. SITEPLAN .

Site and environmental setting, drawn to scale. You may uss your plat. Your site plan must include:

s the scale, north arrow, and date;

b. dimensions of sl existing and proposed stucturss; and

c mmm-mmmmmmmwmﬁw

a Schemastic cesstrection plas, with marked dimensions, indicating location, size and general type of walls, window and door apenings, and other
fixed tastures of both the existing resource{s) and the preposed work.

. Elevations (facades), with marked dimensions, clearly indicating propossd work in reistion t existing construction and, when spproprists, contaxt.
All meterisls and fixtixes proposad for the exterior must be noted on the sisvations drawings. A existing and s proposed elevation drawing of sech
facade affected by the proposad work is required.

. MATEMALS SPECIFICATIONS

wwammmmwumammummmmmmhmmmm
design drawings.

- PHQTOGRAPHS

& Claarly lsbeled photographic prints of each facade of existing resourcs, inchuding detals of the affectsd portiors. All isbels should be placed on the
frant of photographs. ’

b. Cloerly label photographic prints of the resource as viewed from the public right-of-way and of the adjoining propartiss. All lsbels should be placed on
the front of photographs.

. TREE SURVEY

ummmmmmummmdmuvawhmmmcumnmym
must file an accursts tTee survey identifying the sze, location, and species of each tres of at least that dimension.

For ALL projects, provids s accurate fist of adjecent md confronting property cwners {not tensnts), inciuding names, sddresses, end Zip codes. This kst
should include the owners of ol lots or parcals which adjoin the parcel in question, as well &3 the owner(s) of lotis) or parcei{s) which iis directly across
mmmnmhm

PLEASE STAY WITHIN THE GUIDES OF THE TEMPLATE, AS THIS WiLL BE PHOTOCOPIED DIRECTLY ONTO MAILING LASELS. ;- ’
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Existing Property Condition Photographs (duplicate as needed)
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Existing Property Condition Photographs (duplicate as needed)
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existing. or future improvements.

emes wa o vavew ssuMAGULE  LGUALpOLY U LS

agent in connection with contemplated transfer, financing or re—ﬁnancmg
2." This plan is not to be relied upon for the estabhshment ‘or location of fences. garages, buildings, or other .

.3. This plan does not provide for the accurate 1dentihcat10n of property boundary lines, but such identification
may not be required for the transfer of title or securing financing or re~financing.

4. Bnilding line and/or Flood Zone information is taken from available sonrcee and is subject to interpretatxon of originator.
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- "THE INFORMATION SHOWN HEREON HAS BEEN:
BASED UPON THE RESULTS OF A FIELD INSPECTION
PURSUANT TO THE DEED OR PLAT OF RECORD. EXISTING
STRUCTURES SHOWN HAVE BEEN FIELD LOCATED BASED
UPON FROM PROPERTY MARKERS FOUND.
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HAWP APPLICATION: MAILING ADDRESSES FOR NOTIFING
[Owner, Owner’s Agent, Adjacent and Confronting Property Owners] .

Owner’s mailing address
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1/31/13 ) ) Re: 19 Quincy Street, Chewy Chase

Re: 19 Quincy Street, Chevy Chase
Roger Marmet [rmarmet@comcast.net]

Sent: Wednesday, January 30, 2013 9:57 PM
To: Silver, Joshua
Cc: Brown, Karen

Attachments:IMG_4259.]PG (2 MB) ; IMG_4253.JPG (2 MB) ; tsl-spv-module-installatio~1. pdf (225 KB) ; tsm-pa05us-70638. pdf (221 KB)

Attached are four files.as follow up to my application to install solar panels at our house in Chevy
Chase.

The first photograph (4253) shows the rear of our house from our backyard. The other photo
(4259) shows the flat roof where the solar panels will be installed. This photo is taken from on top
of our sunroom roof, and is facing towards the East with our next door neighbor's house in the

- background.

The specifications | have received from solar city are attached. My understanding- is that the
panels will be mounted onto the rooftop to the roof joists beneath the metal roof. They wili be
mounted at an angle to catch the sun - as indicated in the drawing that | previously provided.

Please let me know if you have further mformatlon or would like more detail from Solar Clty I
appreciate your help.

Roger Marmet
19 Quincy Street
Chevy Chase

From: "Joshua Silver" <Joshua.Silver@montgomeryplanning.org>

To: "Roger Marmet" <rmarmet@comcast.net> '

Cc: "Karen Brown" <karen.brown@montgomeryplanning.org>

Sent: Monday, January 28, 2013 1:49:06 PM :
Subject: RE: 19 Quincy Street, Chevy Chase

Thank you very much. Please e-mail them to karen.brown@montgomeryplanning.org and cc me on your
reply.

Josh

From Roger Marmet [mallto rmarmet@comcast net]
Sent: Monday, January 28, 2013 1:47 PM

To: Silver, Joshua

Subject: Re: 19 Quincy Street, Chevy Chase

| appreciate your feedback. | will get additional photos and the specifications from Solar City before
Thursday.

Thanks very much,

Roger Marmet
https://bn1prd0412.outlook comiowa/?ae=Item&t=1PM.Note&id=RgAAAABMNOJsrnCj TL%2fsM GKF QpaSBwD RVAPUMASIf% 2fhj S2J8riAAAAEPWNAADRVAP. ..
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13113 i Re: 19 Quincy Street, Chew Chase

From: "Joshua Silver" <Joshua.Silver@montgomeryplanning.org> : ‘
To: rmarmet@comcast.net '

Sent: Monday, January 28, 2013 12:54:42 PM

Subject: 19 Quincy Street, Chevy Chase

Mr. Marmet,

| am reviewing your application to install solar panels at 19 Quincy Street in Chevy Chase. | am writing to '
request some additional information to complete the application. If you will, please provide some
information on the design of the panels - a manufacturer specification sheet, a description of how they will
be mounted, and a closer photo of the roof to which the panels will be mounted (photo of the rear and side
of the house). 1 will be recommending approval to the commission for this project, but | need additional
information to support that recommendation.

Should you have any questions, please feel free to contact me via email. | would appreciate the supplemental
information by Thursday, January 31st. '

Thank you,
Joshua Silver, Senior Planner | Historic Preservation Section
Functional Planning and Policy Division | Montgomery County Planning Department | M-NCPPC

8787 Georgia Avenue, Suite 206 | Silver Spring MD 20910 )
301-563-3400 phone | 301-563-3412 fax | joshua.silver@montgomeryplanning.org | www.montgomeryplanning.org/historic/

https://bn1prd0412.outl ook convowa/?ae=ltem&t=1PM.Note&id=Rg AAAABMNOJsrnCjTL%2fsM GKFQpaQBV\D.RV4PU\AAhSIf%2fhj S2J8riAAAAEPWNAADRV4P...  2/2
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EXPEDITIED
MONTGOMERY COUNTY HISTORIC PRESERVATION COMMISSION
STAFF REPORT
Address: 19 Quincy Street, Chevy Chase Meeting Date: 2/13/2013
Resource: Contributing Resource Report Date: 2/06/2013

Chevy Chase Historic District
Public Notice: 1/30/13
Applicant: Roger and Elizabeth Marmet
Tax Credit: None
Review: HAWP
A Staff:  Karen Theimer Brown
Case Number: 35/13-13H

PROPOSAL:  Solar panel installation

STAFF RECOMMENDATION

Staff recommends that the HPC approve this HAWP application,

ARCHITECTURAL DESCRIPTION

SIGNIFICANCE: Contributing Resource within the Chevy Chase Historic District
STYLE: Colonial Revival
DATE: 1916-27

PROPOSAL

The applicant is proposing to install six low-profile mounted Trina SPV solar array panels on the rear
portion of the garage roof. The garage is attached to the main block of the house on the right side and the
panels will be installed on the moderately sloped metal roof in the rear that is not visible from the street.
The panels will be mounted to the roof joists beneath the metal roof. The panels will be mounted at an
angle to maximize sunlight.

APPLICABLE GUIDELINES

Montgomery County Code; Chapter 244

(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




()

3)

4)
(3)

(6)

I-A

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

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

The proposal is necessary in order that unsafe conditions or health hazards be remedied; or
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

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.

(¢) 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);

(1) The proposal will not substantially alter the exterior features of an historic site or historic

resource within an historic district; or

(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; 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 karen.brown@mncppc-me.org to
schedule a follow-up site visit.




HISTORIC PRESERVATION COMMISSION
301/563-3400

APPLICATION FOR |
HISTORIC AREA WORK PERMIT
ContactParsan: 'go cca MARmET
Orymepronetio: 301 Fob-FiAF - -

concact zanizs RMARMET @ CoMCAST NET

Tax Account No.: .
Name of Property Qumer: ggg;ek & EL1zABery] MARMET oaytime Prone No: : |
a9 QuineY ST cHEVY CHASE M2 1oFLS

Straeer Number City Stast Ty Code - -
oo SO AR CATY momn: 388 - 5 -2 4ED -
Conrcor ogrssontio: MD_MHIC | XBAY R , o
Agent for Owner: Daytime Phone He.:
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G Revision (] Repair (] Revocable. O Fonca/Wal (complsm Saction 4} O Other:

18. Conswuction cost estimate: § lq"o - QO

1C. Hthis it & revision of & previously spproved active parmit, see Persit #

ORI ETETOR REA CONSTAUCTION ANG EXTENGADOI IO N
2A. Type of sewage disposak 01 I wssC 02 O Septic 23 O Gther:
28. Type of water supply: 01 O wsSC 02 O wel 03 O Other:
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a Description of existing structure{s) and environmentsl satting, inchuding ther historical faatires and significance:

1925 whte clepberd Wood house

(XY achked S@e_ oM (Quim:t.) St
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. SITEPLAN

Site and environmental setting, drawn to scale. You may uss your plat. Your sits plan must inchude:
a the scale, north amow, and dats;
h. dimensions of ail existing and proposed structures; and

¢ site features such as walkways, driveways, fences, ponds, stresms, trash dumpsters, mechanical equipment, and landscaping.

a Sabwat‘cmsﬂwﬁwplns.wiﬁtmuuddinmsinmmdiuﬁgmmsmmdgumdwpdwaﬂawmmdwmwm
fixed features of both the existing resource(s! and the sroposed work. -

b. Elevations (facades), with marked dimensions, claarly indicating proposed work in reistian to existing construction snd, when sppropriats, canmext.
umummmmMMmmmmmmmmm.wmmdm
tacada affected by the propased work is required.

- MATERIALS SPECIFICATIONS

GeneulWdWMW&mWMWWhMMdMMMMMMWmm
dasign drawings.

. PHOTOGRAPHS

2 mmmummmmmmmmmqMmammmmumumwn
front of photographs. ’

b. Clesrly label photographic prints of the resource us viewad from the public right-afway and of the adjoining properties. Alllabeis should be pisced on
the front of photographs.

- JBEE SURVEY

Hmuewnwsiqwmum.qmmntwithinmedripﬁneufmymﬁ‘wluwhdiam(uupmﬁrmvimmmm).yw
must fie an sccurate tree survey identifying the size. location, and species of each tree of at teast that dimension. .

w&mmMmmhdmwmmmmmmLM&nmmmwmmw
should include the owners of all lats or parcels which adjoin the parce! in question, a3 well as tha ownests) of lot{s) or parcel(s) which fie directly across
the steethighway from the parce! in question. @

PLEASE STAY WITHIN THE GUIDES OF THE TEMPLATE. AS THiS WILL BE PHOTOCOPIED DIRECTLY ONTO MAILING LABBLS.
-




HAWP APPLICATION: MAILING ADDRESSES FOR NOTIFING
[Owner, Owiiei’s Agent, Adjaccnt and Confronting Property Owners] .

Owner’s mailing address
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Cre v
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Owner’s Agent’s mailing address

Adjacent and confronting Property Owners mailing addresses™
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existing or future improvements.

agent In connection with contemplated transfer, financing or re—ﬁnnnemg
2. This plan is not to be relied upon for the establishment ‘or location of tencw. garages, buildings, or other

3. This plan does not provide for the accurate identification of property boundary lines, but such identification
may not be required for the transfer of title or securing financing or re—financing.

4. Building line and/or Flood Zone information is taken from awvailable sources and is subject to interpretation of originator.
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Existing Property Condition Photographs (duplicate as needed)
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Existing Property Condition Photographs (duplicate as needed)
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1. INTRODUCTION

Trina Solar Energy Company Limited has a long history of successful innovation within the solar industry. The
company was founded in 1997 and has made significant investments in research and development, creating over 20
patents during the company” history.

The company has several fully integrated product lines including ingots, casting, wafers, Cells and Modules of Mono
and Multicrystalline Silicon Solar Photovoltaic (SPV) modules and those products are also exported to overseas
markets. With an experienced international management team and a strong reputation for innovation, Trina Solar is
one of the leaders in China’s solar energy sector and provides the highest quality SSPV modules in a range of sizes
designed to meet the requirements of the most demanding energy and power users worldwide.

2. POWER MODULE

Trina Solar Photovoltaic modules consist of a series of electrically interconnected crystalline silicon solar cells.
Which are permanently encapsulated between a tempered glass superstrate and substrate. The entire laminate is
secured within an anodized aluminum frame for structural strength; ease of installation and to protect the cells from
the most severe environmental conditions.

3. APPLICATIONS
Trina SPV modules are a Highly reliable, virtually maintenance-free direct current (DC) power soﬁrce, designed to

operate most efficiently in sunlight. Trina series modules are ideal to power remote homes, recreational vehicles,
water pumps, telecommunication systems and many other applications either with or without the use of storage

batteries.

4. PERMIT

Before installing your system, contact local authorities to determine the necessary permit, installation and inspection
requirements.

5. CLIMATE CONblTlON

Install the Trina Solar Crystalline series modules in the following conditions:

¢  Ambient temperature: -20°C to +40°C.

e  Operating temperature: -40°C to +85°C.

e  Storage temperature: -40°C to +40°C,

¢  Humidity: below 85SRH%

¢  Wind pressure: below 50.121b / f¢ (2400Pa).

e  Corrosion resistance: ‘ Except for corrosive salt area and sulfurous area.

Add: No.2 Tian He Road, Electronics Park, New District, Changzhou, P.R. China
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6. SITE SELECTION

In most applications, Trina SPV modules should be installed in a location where they will receive maximum sunlight
throughout the year. In the Northern Hemisphere, the module should typically face south, and in the Southern
Hemisphere, the modules should typically face north. Modules facing 30 degrees away from true South (or North)
will lose approximately 10 to 15 per cent of their power output. If the module faces 60 degrees away from true South
(or North), the power loss will be 20 to 30 per cent.

When choosing a site, avoid trees, buildings or obstructions, which could cast shadows on the solar photovoltaic
modules especially during the winter months when the arc of the sun is lowest over the horizon. Shading causes loss
of output, even though the factory fitted bypass diodes of the SPV module will minimize any such loss.

Do not install the SPV module near naked flame or flammable materials.

Do not install the SPV module in a location where it would be immersed in water or continually exposed to water
from a sprinkler or fountain etc.

7. MODULE TILT ANGLE

Trina SPV modules connected in series should be installed at same orientation and angle. Different orientation or
angle may cause loss of output power due to difference of amount of sunlight exposed to the module.

Trina SPV modules produce the most power when they are pointed directly at the sun. For installations where the
SPV modules are attached to a permanent structure, the SPV modules should be tilted for optimum winter
performance. As a rule, if the system power production is adequate in winter, it will be satisfactory during the rest of
the year. The module tilt angle is measured between the solar modules and the ground (Figure 1). Optimal tilting of
SPV module is almost the same as the latitude of installation location.

suuuem\ \ \
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Figure 1 SPV Module Tilt Angle
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8. MOUNTING AND NOTES

Systems should be installed by qualified personnel only. It involves electricity, and can be dangerous if the personnel
are not familiar with the appropriate safety procedures.

The module frame is made of anodized aluminum, and therefore corrosion can occur if the module is subject to a salt
water environment with contact to a rack of another type of metal (Electrolysis Corrosion). If required, PVC or
stainless steel washers can be placed between the SPV module frame and support structure to prevent this type of
corrosion. Module support structures that are to be used to support SPV modules at correct tilt angles should be wind
and snow load rated for use by the appropriate local and civil codes prior to installation.

Trina SPV modules can be mounted as following method:

- Using corrosion-proof screws (M8) on the existing installing holes in the module frame, see drawing 2 and 4.
- Using suitable module clamps on the module frame, see drawing 2 and 4.

- Using insertion systems.

The frame of each module has 4 mounting holes (12mm*9mm}) used to secure the modules to supporting structure.
The module frame must be attached to a supporting structure using M8 stainless steel hardware together with spring
washers and flat washers in four places symmetrical on the SPV module. The applied torque is about 8 Newton-
meters.

The module clamps must not come into contact with the front glass and must not deform the frame. Avoid
shadowing effects from the module clamps and the insertion systems. It is not permitted to modify the module frame
under any circumstances. Recommended distance between 2 Solar modules is Smm considering linear thermal
expansion of the module frames.

Clearance between the module frame and mounting surface may be required to prevent the junction box from
touching the surface, and to circulate cooling air around the back of the module.

The modules are not designed for integral mounting as part of a roof or wall. The mounting design may have an
impact on the fire resistance. If the modules are to be installed on the roof or wall of a building, the fire resistance of
roof covering or wall should be rated for the application. Here the standoff method or the rack method is
recommended. The modules are supported parallel to surface of the building wall or roof. Clearance between the
module frames and surface of the wall or roof is required to prevent wiring damage and to allow air to circulate
behind the module. The recommended stand-off height is 115mm. Any slope less than Sin/ft (127mm/305mm})
required to maintain a fire class rating. Do not mount SPV module in such way that the drain holes of SPV module
are intended to block up. -

Do not step on the module, although SPV modules are quite rugged, the glass can be broken (and the module will no
longer work properly) if it is dropped or hit by tools or other objects.

Add: No.2 Tian He Road, Electronics Park, New District, Changzhou, P.R. China
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9. GROUNDING

All module frames and mounting racks must be properly grounded in accordance with the National Electrical Code.
Proper grounding is achieved by connecting the module frame(s) and structural members contiguously one to another
using a suitable grounding conductor. The grounding conductor or strap may be copper, copper alloy, or other
material acceptable for use as an electrical conductor per NEC. The grounding conductor must then make a
connection to earth using a suitable earth ground electrode.

Attach a separate conductor to one of the 4mm diameter grounding holes marked 'GR' on the module frame with a
bolt and nut that incorporates an external tooth washer. This is to ensure positive electrical contact with the frame.

The rack must also be grounded unless they are mechanically connected by nuts and bolts to the grounded SPV
modules. The array frame shall be grounded in accordance with NEC Art250.
10. BYPASS DIODES AND BLOCKING DIODES

Partial shading of an individual module can cause a reverse voltage across the shaded SPV module. Current is then
forced through the shaded area by the other modules.

When a bypass diode is wired in parallel with the series string, the forced current will flow through the diode and
bypass the shaded SPV module, thereby minimizing module heating and array current losses.

In system utilizing a battery, blocking diodes are typically placed between the battery and the SPV module output to
prevent battery discharge at night.

Diodes that are used as blocking diodes must: Have a Rated Average Forward Current [Igy)] above maximum .

system current at highest module operating temperature. Have a Rated Repetitive Peak Reverse Voltage [Vrrm)
above maximum system voltage at lowest module operating temperature.

11. WARNING AND NOTES

The SPV modules generate electricity when exposed to light. Array of many modules can cause lethal shock and
burn hazards. Only authorized and trained personnel should have access to thes¢ modules. To reduce the risk of
electrical shock or burns, modules maybe covered with an opaque material during installation to avoid shocks or
burns. Do not touch live terminals with bare hands. Use insulated tools for electrical connections.

Use appropriate methods to mount SPV modules. Fall of modules from high place will cause death, injury or
damage.

The SPV module has a pair of male and female waterproof connectors. For a series electrical connection, connect
positive (+) connector of first SPV module to negative (-) connector of the following module. '

: Add: No.2 Tian He Road, Electronics Park, New District, Changzhou, P.R. China
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Do not short the positive and the negative. Do not disconnect under load. Be sure connector no gap between the
insulators. In case there is a gap, a fire and/or an electrical shock may occur.

Artificially concentrated sunlight shall not be directed on the SPV'module. The electrical characteristics are indicated
value of Pmax under standard test conditions (Irradiance of 1000W/m?, AM 1.5 spectrum, and cell temperature of
25°C).

Under normal conditions, a solar photovoltaic module is likely to experience conditions that produce more current
and/or voltage than reported at standard test conditions. Accordingly the value of Isc and Voc marked on this module
should be multiplied by a factor of 1.25 when determining component voltage ratings, conductor current ratings, fuse
sizes, and sizes of controls connected to the SPV output. Refer to Section 690-8 of the National Electrical Code for
an additional multiplying factor of 1.25 which may also be applicable.

The installation in Canada shall be in accordance with CSA C22.1, Safety Standard for Electrical Installations,
Canadian Electrical Code, Part 1.

12. MODULE WIRING

Each module has two #12 AWG type standard 90°C sunlight resistant output cables each terminated with plug & ply
connectors. This cable is suitable for applications where wiring is exposed to the direct rays of the Sun. We
recommend that all wiring and electrical connections comply with the National Electrical Code (NEC).

For field connections, use the minimum No. #12 AWG copper wires insulated for a minimum of 90°C and Sunlight
resistant as well.

The minimum and maximum outer cable diameters of the cable are 5 to 7mm. Refer to table 1 for the maximum
electrical rating of series fuse.

13. MAINTENANCE

Under most weather conditions, normal rainfall is sufficient to keep the SPV module glass surface clean. If dirt
build-up becomes excessive, clean the glass only with a soft cloth using mild detergent and water. USE CAUTION
WHEN CLEANING THE BACK SURFACE OF THE MODULE TO AVOID PENETRATING THE SUBSTRATE
MATERIALS. SPV Modules that are mounted flat (0° tilt angle) should be cleaned more often, as they will not "self
clean" as effectively as modules mounted at a 15° tilt or greater. Once a year, check the tightness of terminal screws
and the general condition of the wiring. Also, check to be sure that mounting hardware is tight. Loose connections
will result in damage for array.

Changed SPV module must be the same kind and type. Do not touch live parts of cables and connectors. Use
appropriate safety equipment (insulated tools, insulating gloves, etc.), when touching them.

Cover the front surface of the SPV module by an opaque or other material when repairing. The SPV modules when
exposed to sunlight generate high voltage and are dangerous.

Add: No.2 Tian He Road, Electronics Park, New District, Changzhou, P.R. China
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14. SPECIFICATIONS: Table 1: Electrical and Mechanical Specifications.
" Electrical Performance @ STC
c Max-
Module 2= = _ : : } Short- | Max- System .
Series E= | BT | Power | C v Current (VDC) Lse
a P (W) oltage urrent oltage Isc(A) (A)
Veu(V) | Irm(A) | Voc(V) .
> TSM-160D 160:3% | 3490 | 460 | 428 | 5.5
-
7]
E TSM-165D 165:3% | 3560 | 465 | 432 | 520
G 2 = :
E @ 2 TSM-170D & o |170£3%| 3580 | 4.75 43.6 5.25 8
9 £3 v | 2 4 2 =
-3= ) = — | 175#3%| 36.20 | 4.85 439 | 530 S
@n = v | <
[ 23N — - —
] TSM-180D 180£3% | 3680 | 490 | 442 | 535 S
=
o L
= TSM-185D 185¢3% | 37.50 | 495 | 445 | s5.40 5
52
| TSM-200D 200:3% | 287 | 697 | 360 | 775 S
03 - Q
£3 | TSM210D 20063% | 202 | 719 | 364 | 7.86 3
5= : O
%’Z TSM-220D 220+3% | 29.8 7.39 36.8 8.00 —_
glg” 2
s -
£|2 8 TSM-230D 2 230£3% | 300 | 766 | 370 | 8.8 é
° 1773 IVE o~ o
3 TSM-240D | & 2 12403%| 306 | 784 | 375 | 838 S 2
2 s | 2 S =
= .
gl, g | TSMR0OP e 200:3% | 287 | 697 | 360 | 7.75 S
ol e ~
= 8 " - -
52 TSM-210P 21043% | 292 | 7.19 | 364 | 7.86 =
oY
g@ | TSM-220p 22043% | 298 | 739 | 368 | 8.00
S @
(¥
== | TSM-230P 230£3% | 300 | 766 | 370 | 818
Notes
1. Standard Test Condition(STC) of Irradiance of 1000W/m?, AMI.5 Solar Spectrum & 25 cell temperature
2. Nominal Operating Cell Temperature (NOCT):47+2
3. The tolerance of Voltage and Current within £10%
4. Temperature coefficient of Current is 0.05%/°K, Temperature coefficient of Voltage is -0.35%/°K.
5. See SPV Module drawing for mounting and grounding holes locations
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Mono Multi Solutions

TSM-PCO5

15.0%

MAX EFFICIENCY

- TSM-PAO5

THE UNIVERSAL SOLUTION

245W

MAX POWER OUTPUT

10 YEAR

PRODUCT WARRANTY

25 YEAR

. LINEAR POWER WARRANTY

tounded in 1997, Trinc Solar is a vertically
integrated PV manufacturer. involved in
the produclion of ingols, walers and cefls
to ihe nssemislie nf high quality mnchides
using both mono and mullicrystailine
technologies. As of July 2011, the
Company has aready achieved an
annualized nomeplate moduie capacity
of approximately 1.9GW. Tring Solar’s
wide range of products ate used in
residential, commercial, industiial and
public ulility applications thioughout the
world.

Only by matching an elficient caost-
struclure wilh proven psifosmunce will
we as anindusliy achieve qrid parity.
And af Tina Solar, we have boli.

Module can bear snow loads up to 5400Pa and
wind loads up to 2400Pa

Guaranteed power ouiput

- 0~+3%

High performance under low light conditions
Cloudy days, mornings and evenings

Independently certified by international
certification bodies
1IEC41215, IEC61730, UL1703, TUV Safety Class Hl, CE

Manutfactured according to international Quality
cncd Cnvironment Mancigement System Standards
ISO%001, 1SO14001

LINEAR PERFORMANCE WARRANTY

10 Year Product Warranty « 25 Year Lincar Power Warranty
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DIMENSIONS OF PV MODULE TSM-PC/PA 05
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ELECTRICAL DATA @ $TC PCIPADS PCIPAGS PC/PAOS PCIPAOS  PCIPAOS
Peak Power Watts-Pmax (Wp} 225 230 - 235 240 1245
, Power Output Tolerance-Pwmax (%) ) 0/+3 . 0/+3 0/+3 0/+3 0/+3
Maximum Power Voltage-Vae (V) 29.4 29.8 30.1 30.4 30.7
. Maximum Power Current-imer {A) 7.66 7.72 . 7.81 7.89 798
Open Circuit Voltage-Voc (V} 36.9 ' 37.0 37.1 . 37.2 37.3
‘ Short Circuit Current-Isc {A) 8.20 I 8.26 ' 8.31 8.37 . 8.47
Module Efficiency nm (%) 13.7 , 140 : 14.4 ‘ 14.7 15.0
Values at Standord Test Conditions STC {Air Mass AMI.S, Irradiance 1000W/m?, Cell Temperalure 25°C).
aecmAtoNRaNOCT [T Lhin R T e
Maximum Power (W} 164 ) 168 172 175 178
Maximum Power Voltage (V) ' 26.9 271 27.4 27.7 27.8
Maximum Power Current (A) 6.12 6.20 6.27 6.32 6.41
Open Circuit Voltage {V) 33.8 . 33.9 : 34.0 34.1 f34.2
Short Circuit Current (A) 6.62 6.68 l 6.70 6.75 - 6.83
NOCT: radiance at 800W/m?, Ambient Temperature 20°C, Wind Speed 1M/s.
| MECHANICAL DATA .
Solar cells ’ 'Mulﬂcrystclline 156 = ]56n';m {6 inches}
Cell orientation 60 celis {6 x 10)
Module dimension 1650 x 992 x 40mm (64.95 = 39.05 x 1.57 inches)
Weight 19.5kg (43.0 b}
Glass High transparancy solar glass 3.2mm (0.13 inches)
Frame Anodized aluminium alloy
J-Box IP 5 rated
Cables / Connector Photovoliaic Technology cabie 4.0mm? (0.006 inches?), )
1000mm {39.4 inches), MC4 / H4 i i
TEMPERATURE RATINGS MAXIMUM RATINGS
Nominal Operating Cell 46°C (£2°C) Operational Temperature  -40~+85°C
Temperature (NOCT) © Maximum System 1000V DC{EC)
Temperature Coefficient of Puax - 0.43%/°C Voltage 600V DC{UL)
Temperoture Coefficient of Voc - 0.32%/°C Max Serles Fuse Roting 15A )
Temperature Coefﬁciqnt oflsc  0.047%/°C N ) ) e e
|
|
WARRANTY
10 year workmanship warranty :
25 year linear performance warranty '
{Please reter to product warranty for d;toils) ,
o
! 8
PACKAGING CONFIGURATION @
Modules per box: 24 pcs z
Modules per 40' container: 672 pcs 5‘
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CAUTION: READ SAFETY AND INSTALLATION INSTRUCTIONS BEFORE USING THE PRODUCT.

© 2011 Trina Sotar Limited. All righs reserved. Specifications included in this datasheet are subject fo change

without notice.




