EXPEDITED

HISTORIC PRESERVATION COMMISSION STAFE REPORT
Address: 106 Water St., Brookeville Meeting Date: 10/9/2019
Resource: Secondary Resource Report Date: 10/2/2019

Brookeville Historic District
Applicant: Jeffery Johnson Public Notice: 9/25/2019
Review: HAWP Tax Credit: n/a
Case Number: 23/65-19E Staff: Dan Bruechert
Proposal: Solar Panel Installation

STAFF RECOMMENDATION:

Approve
[] Approve with conditions

PROJECT DESCRIPTION

SIGNIFICANCE: Secondary Resource within the Brookeville Historic District
STYLE: Colonial Revival

DATE: 2003

; 3 ot ; o
Figure 1: 106 Water St. has an existing solar array on the principle rear gable.



PROPOSAL

The applicant proposes to install 12 (twelve) roof-mounted solar panels on the western side of the house’s
metal-roofed, rear gable roofs at 106 Water St. The current proposal is an expansion of an existing 14
(fourteen) panel roof-mounted array reviewed and approved by the HPC in 2014. Staff finds that the use
of solar panels is appropriate as it is on the rear of a non-historic house and will not be visible from
Market St. to the south. Staff recommends approval of the HAWP.

APPLICABLE GUIDELINES

The use of the expedited review form is supported by one category of work on the Policy on Use of
Expedited Staff Reports for Simple HAWP Cases:
2. Modifications to a property, which do not significantly alter its visual character.

Brookeville Historic District Master Plan Amendment
The Brookeville Historic District Master Plan Amendment (#23/65) identifies Primary Resources,
Secondary Resources, and Spatial Resources. 106 Water St. is a Secondary Resource.

Montgomery County Code; Chapter 24A-8
(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:

@ 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;

(d) In the 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.)

Secretary of the Interior’s Standards for Rehabilitation
2. The historic character of a property will be retained and preserved. The removal of distinctive
materials or alteration of features, space and spatial relationships that characterize a property will
be avoided.

STAFF RECOMMENDATION

Staff recommends that the Commission approve the HAWP application under the Criteria for Issuance in
Chapter 24A-8(b)(1),(2), and (d) having found that the proposal will not substantially alter the exterior
features of the historic resource and is compatible in character with the district and the purposes of
Chapter 24A; and with the Secretary of the Interior’s Standards for Rehabilitation #2,

and with the general condition that the applicant shall present the 3 permit sets of drawings, if
applicable, 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 final project design details, not specifically delineated by the
Commission, shall be approved by HPC staff or brought back to the Commission as a revised HAWP
application at staff’s discretion;



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
dan.bruechert@montgomeryplanning.org to schedule a follow-up site visit.



mailto:dan.bruechert@montgomeryplanning.org
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HISTORIC PRESERVATION COMMISSION
301/663-3400

APPLICATION FOR
HISTORIC AREA WORK PERMIT

ContsctPersan:  J&NNIfer Davis

—_ 1. jendavis@tesla.com

Daytime Phose Ne.: 410-718-8970

Name of Proparty Ownar:_Jeffrey Johnson Daytime Phone Ne,; 240-447-3592
106 Water St Brookeville MD 20833
Stest Numbar Crty Siaut Zp Codle
Contractoer; 1 €512 Energy Operations Inc, Phone Ne.:
Contractor Registration No.; 128948 (MHIC})
Agentfor Owner: Jennifer Davis Daytine Phone Ne.: 410-718-8570
Steet Water St.
TownCity: Brookeville NowsstCrss S IVIATKET St
la 61 Block: Subdévision; 0005
Liber: 26617 Folia: 00177 Pacet N437
LYPS OF PERMNT AL R AND USH
CHECK ALL AFPLICARLE:

L) Construct () Extand (3 Aav/Rancvate D AC O S O Room Addwion [ Porch [ Dack [ Shed

O Move st T WreckRue [Dsowr [ Froiace O Woodaning Stove 3 Single Famiy

O3 Revision (3 Repsir O Revocable O Fenca/Wal {complets Saction 4} O e
19, Conswuctioncostestmans: § 1, 11 2. 90
15, 1 thes. % & revsion of a previusly approved active pemit, ses Permi #

LOMPLETE FOR NEW CONSTRUCTION AR EXTENIABDITINE
24, Type of sewge desposal; 01 [ wsse 02 [ Septc 03 1 Other;
20, Type of water supply: o1 O wsst 02 [ Wel 03 O Other:
CORETE UNLY FON FERCERETAINING WA

JA. Height fmt inches
J8.  Indicate whather the fence 1 ratening wal iz to be constructed on one of the folowsng lecations:

121 On party ewe/propesty line L) Entiraly on 1nnd of owner 1] On pubiic nght of way/sasament

{ horeby cartly that | have the suthonity 10 ake the forsgoing sppiication, (ht ' application is comrect, #nd that the construction will compily with plans
approved by sl agencies isted and | hereby acinowisdge and accept this to be a condition for tha issusnce of ihiz permit.

i3
owner o susthonzed spent Date
g~
Appraved For Chai Héssoric P ion Comunission
Disapproved: Signature; Do
Applicaboo/Pamit No.: Ote Filed: Oate lssund:

Edit 6/21/99 R FOR IN



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

Owner’s mailing address Owner’s Agent’s mailing address
Tesla Energy Operations

ffi
Jeffrey Johnson 9000 Virginia Manor Rd.

106 Water St
Brookeville, MD 20833 Ste. 250
Beltsville, MD 20705
Adjacent and confrouting Property Owners mailing addresses
Nicholas Roy Garrett Anderson
108 Water St. 104 Water St.

Brookeville, MD 20833 Brookeville, MD 20833




2,552 SF, 2 story residential ;!lburban single family dwelling with standing seam roof, buitt in 2003

property area of 43,560 SF

b. General descrintion of project and its effoct on the historic resourcels), the environmentsl uﬂlﬁ.md.wbnlwﬁnbb, the historic
Installing 2. solar panels mount flush to existing roof; existing roof mount solar PV system installed 2014

2. SNEMAN
SiuuMmianscﬂingdmnhulb.Ywmmmmnhumﬁmmm
4 the scale, north arrow, and dats;
b. dimensions of al existing and proposed struciures: and
¢. site fasiures such as wallways, drivewsys, fences, ponds, strewms, trash dumpsters, machanicat squipment, and landsesping,

. mmmmm,mmmmm.mmumm“dmwofm,mwmm snd ather
fixad fexturas of bath the axisting ressurcels) and the pronosed work,

b. Flevations {facades), with marked dimensions, mwmmmmmrmﬁumuhmmmmmmmm

Aummmmmnmmmmmmmmmumunwmmdm
hcldalﬂecmhvhﬂopesdwwhm

4. MAYEBIALS SPECEFICATIONS

smunmnammmmmmmwmmmmmumammmmmmummm
desiger drswings.

5. EHOTOGRAPHS

[ Chlﬂylahlhdpfufnwlicpﬁnuwhwhhudoufuhmgnmcs,Mﬂmmﬂhlﬂlmdwmummhﬂmonﬂu
front of photographs.

b. Mwmmm#hm:MMhuﬂmmﬁhmmuMMhMm
the front of photographs,

6. THEE SURVEY

Hmmmpashgmmwﬁmafmworwminmdnpﬁmnl a1y tree 6" o7 larger in diamater (at approximately 4 fest above the ground), you
must file an accurate tree survey identifying te size, location, and species of sach tres of at lesst that dimenion.

mmmmummmmmmwmmm
mﬂnvmmmmwmmumwnmmmvmmmm



Existing Property Condition Photographs (duplicate as needed)

Detail: Front of house

Detail: NW side of house

Applicant: Jennifer Davis il




Existing Property Condition Photographs (duplicate as needed)

B TR

Detail: YW side of house with existing PV equipment

SE side of house

Detail:

Applicant:_Jennifer Davis Page: 5.




Existing Property Condition Photographs (duplicate as needed)

Detail; Map view

Applicant:_Jennifer Davis

Page: 6



¥

September 13, 2019
RE: CERTIFICATION LETTER

Project/Job # JB-2089978-00

Project Address: Johnson Residence
106 Water St
Brookeville, MD 20833

AHJ Montgomery County
8C Office Beltsville

Design Criteria:
- Applicable Codes = 2015 IEBC/IBC, 2015 IRC, ASCE 7-10, and 2015 NDS

- Risk Category =1l
- Wind Speed = 115 mph, Exposure Category C, Partially/Fully Enclosed Method

Version #78.2 -3
09;516/2019

STRUCTURAL ONLY

PROFESSIONAL CERTIEICATION. I HEREBY CERTIFY THAT
THESE DOCUMENTS WERE PREPARED OR APPROVED BY ME,
AND THAT 1 AM A DULY LICENSED PROFESSIONAL ENGINEER
UNDER THE LAWS OF THE STATE OF MARYLAND,

LICENSE NO. AB72E. ExpIRATION DATE: 2-16-2020

- Ground Snow Load = 30 psf
- MP2: 2x4 @ 24" OC, Roof DL = 5.5 psf, Roof LIL/SL = 16 psf (Non-PV), Roof LLISL = 12.5 psf (PV)
- MP5: 2x4 @ 24" OC, Roof DL = 5.5 psf, Roof LL/SL = 20.8 psf (Non-PV), Roof LL/SL = 18.1 psf (PV)

Nole: Per IBC 1613.1; Seismic check is not required because Ss = 0.122 < 0.4g and Seismic Design Category {8DC)=B=<D
To Whom It May Concern,

[V] | reviewed the design of the photovoltaic (PV) system, as designed by the manufacturer, and the design criteria ulilized for the mounting
equipment and panel mounting assembly {rack system) for the installation of panels supported by the rack syslem, as shown on the drawings
prepared for the above referenced address. | ceriify that the configurations and design criteria meet the standards and requirements of the
International Residential Code (iRC} and International Existing Building Cade (IEBC) adepted by Montgamery County in COMCOR 08.00.02,

[¥] The attachment of the rack system to the building at the above address, including the location, number, and type of attachment points; the
number of fasteners per attachment point; and the specific type of fasteners (size, diameter, length, minimum embedment into structural
framing, etc.) meets the standards and requirements of the IRC and IEBC adopted by Montgomery County in COMCOR 08,00.02,

[V] | evaluated the existing roof structure of the building at the above address and analyzed its capacity fo support the additional loads
fmposed by the PV system. | certify that no structural modifications of the existing roof structure are required. The existing roof structure
meets the standards and requirements of the IRC and IEBC, adopted by Montgomery County in COMCOR 08.00.02, necessary to support
the PV system,

[ 1 levaluated the existing roof structure of the building at the above address and analyzed its capacity to support the additional loads
imposed by the PV system. Structural modifications of the existing roof structure are required. | certify that the roof structure, as modified on
the drawings for this project, will support the additional loads imposed by the PV system. | further certify that design of the modified roof
structure meets the standards and requirements of the IRC and IEBC, adopted by Montgomery County in COMCOR 08.00.02.

[V] | prepared or approved the construction documents for the mounting equipment, rack system, roof structure for this project,

Digitally signed by Jason Toman
Date: 2019.09.16 18:39:13 -07'00"

Tesla, Inc.
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Version #78.2 -3

HARDWARE DESIGN AND STRUCTURAL ANALYSIS RESULTS SUMMARY TABLES
Landscape Hardware - Landscape Modules' Standoff Specifications
Hardware X-X Spacing X-X Cantilever Y-Y Spacing Y-Y Cantilever Configuration Uplift DCR
MP2 21 12" 4" NA ~ Staggered 60.4%
MP5 42° L 41" NA Staggered | 95.9% ]
Portrait Hardware - Portrait Modules' Standoff Specifications
Hardware X-X Spacing X-X Cantilever Y-Y Spacing Y-Y Cantilever Configuration Uplift DCR
MP2 21" g8" 63" | NA ~ Slaggered 91.3%
MP5 21" 10t 83" NA |  Staggered 724% |
Mounting Plane Structure Information Qualification Results
9 Type Pitch Spacing Member Evaluation Results
MP2 | Pre-Fab Truss 3 | 24"0.C. Member Impact Check OK
- MP5 Pre-Fab Truss 18° 24" 0.C. Member Impact Check OK
2
Tesla, Inc.

H




STRUCTURE ANALYSIS - LOADING SUMMARY AND MEMBER CHECK - MP2

Member Properties Summary

MP2 Horizontal Member Spans Rafter Properties
Overhang 1.20 fi Actual W 1.50"
Roof System Properties ~ Span 1 5.48 ft Actual D 3.50"
Number of Spans (w/o Overhang) 2 Span 2 4.94 ft Nominal Yes
Roofing Material ~ [standingSeamRoof|  Span3 | : A(in*2) 525
Re-Roof - ] ~No ] Span4 - Sx (in."3) 3.06
Plywood Sheathing = EC Span 5 Ix (in*4) 5.36
}Lmurd Sheathing None Total Rake Span 14.02 ft TL Defl'n Limit 120
Vaulted Ceiling No ~ PV 1 Start 2.00 ft Wood Species | SPF
Ceiliﬁg_lm:'iﬁish 1/2" Gypsum Board PV 1 End 10.83ft | Wood Grade #2
Rafter Slope e PV 2 Start 3 Fb (psi)_ 875
Rafter Spacing 24" O.C. PV 2 End Fv (psi) 135
Top Lat Bracing gty il PV 3 Start E (psi) 1,400,000
Bot Lat Bracing At Supports PV 3 End E-min (psi) 510,000
Member Loading Summary
Roof Pitch 8/12 initial _ Pitch Adjust Non-PV Areas PV Areas
Roof Dead Load DL 5.5 psf x 1.21 6.6 psf 6.6 psf
PV Dead Load Pv-DL |  30psf KA 36psf
Roof Live Load ~ RLL 20.0 psf x 0.80 16.0 psf
Live/Snow Load LEELE 30.0 psf x0.42 1x0.42 12.5 psf 12.5 psf
Total Load (Governing LC) TL 22.6 psf 22.8 psf
Noles. 1. ps = Cs*pfl; Cs ~roof, Cs -pv per ASCE 7 [Figure 7-2] 2. pf=0.7 (Ce) (Ct) (Is) pg: Ce=0.9, Ct=1.1, Is=1.0
Member Analysis Results Summary
Governing Analysis Pre-PV Load (psf) Post-PV Net Impact Result
Gravity Loading Check 22.6 22.8 1% Pass




ZEP HARDWARE DESIGN CALCULATIONS - MP2

Mounting Plane Information

Roofing Material Aii R R

~ Standing Seam Roof

Roof Slope 34°

Framing Type / Direction Y-Y Rafters

PV System Type SolarCity SleekMount™

Zep System Type ZS Seam

Standoff (Attachment Hardware) N o §-5 Clamp

Standing Seam/Trap Spacing PR z PR S DY)

Module Assernbly has Interlocks? Yes

|

Wind Design Criteria

Design Code ~ IBC 2015 ~ ASCE 7-10

Wind Design Method Partially/Fully Enclosed Method

Ultimate Wind Speed W-LIt 115 mph Fig. 1609A

Exposure Category Cc Section 26.7

Roof Style Gable/Hip Roof Fig. 30.4-20/B/C-5A/B

Mean Roof Height [ h 25 ft Section 26.2

Wind Pressure Calculation Coefficients

Wind Pressure Exposure K, 0.95 ~ Table 30.3-1

Topographic Factor Kz 1.00 Section 26.8

Wind Directionality Factor Ky 0.85 Section 26.6-1
NA

Importance Factor

Velocity Pressure ‘ an l

gh = 0.00256 (Kz) (Kzt) (Kd) (VA2)

27.2 psf

Equation 30,31

Wind Pressure

Ext. Pressure Coefficient {Up) GCp (Up) -0.95 Fig. 30.4-2A/B/C-5A/B
Ext. Pressure Coefficient {Down) GCp (Down) 0.87 Fig. 30.4-2A/B/C-5A/B
Design Wind Pressure _ P p =qgh (GCp) Equation 30.4-1
Wind Pressure Up (Design | Ult) Pup) -15.5 | -25.8 psf E
Wind Pressure Down (Design | Ult) Pdown) 14.3 | 23.8 psf
ALLOWABLE STANDOFF SPACINGS

X-Direction Y-Direction
Max Allowable Standoff Spacing Landscape 21" 41"
Max Allowable Cantilever Landscape 12" NA
Standoff Configuration Landscape Staggered
Max Standoff Tributary Area Trib B 6 sf A
PV Assembly Dead Load W-FV 3.0 psf
Net Wind Uplift at Standoff T-actual -85 Ibs
Uplift Capacity of Standoff 1 T-allow 140 bs
Standoff Demand/Capacity \ DCR 60.4%

X-Direction Y-Direction
Max Allowable Standoff Spacing Portrait 21" 63"
Max Allowable Cantilever Portrait | 8" NA
Standoff Configuration Portrait Staggered
Max Standoff Tributary Area Trib 9 sf
PV Assembly Dead Load W-PV 3.0 psf
Net Wind Uplift at Standoff T-actual -128 [bs
Uplift Capacity of Standoff T-allow 140 Ibs
Standoff Demand/Capacity DCR 91.3%




STRUCTURE ANALYSIS - LOADING SUMMARY AND MEMBER CHECK - MP5

Member Properties Summary

MP5 Horizontal Member Spans Rafter_l-’ropertles
Overhang 1.20 ft Actual W 1.50"
Roof System Properties _ Span1 6.63 ft Actual D 3.50"
Number of Spans (w/o Overhang) 2 Span 2 4.62 ft Nominal Yes
Roofing Material _ ~ [SwndngSeamRoof|  Spam3 | ~ A(in"2) 525
Re-Roof B No Span4 | sx(in.A3) 306 |
Plywood Sheathing Yes Span 5 Ix (in*4) 5.36
Board Sheathing Nohe Total Rake Span 13.08 ft TL Defl'n Limit 120
Vaulted Ceiling > No | PV1Start 1331t Wood Species SPF
Ceiling Finish 1/2" Gypsum Board PV 1 End 11.50 ft Wood Grade #2
Rafter Slope [ _Pv2Start | A2 Bl Fb (psi) 875
Rafter Spacing 24" O.C. PV 2 End Fv (psi) 135
Top Lat Bracing Full PV 3 Start 3 E (psi) 1,400,000
Bot Lat Bracing At Supports PV 3 End E-min (psi) 510,000
Member Loading Summary
Roof Pitch 4/12 Initial Pitch Adjust Non-PV Areas PV Areas
Roof Dead Load ~ bL 55psf |  x1.05 | = 58psf 5.8 psf )
PV Dead Load PV-DL 3.0 psf x 1.05 : 32 pst
Roof Live Load RLL 20.0 psf x 1.00 20.0 psf
Live/Snow Load LL/sSL™ 30.0 psf x0.69 1x0.6 20.8 psf 18.1 psf
Total Load (Governing LC) T 26.6 psf 27.0 psf
Notes: 1. ps = Cs*pf; Cs -roof, Cs -pv per ASCE 7 [Figure 7-2] 2. pf = 0.7 (Ce) (Ct) (Is) pg; Ce=0.9, Ct=1.1, Is=1.0
Member Analysis Results Summary
Governing Analysis Pre-PV Load (psf) Post-PV Net Impact Result
Gravity Loading Check 26.6 27.0 2% Pass




ZEP HARDWARE DESIGN CALCULATIONS - MP5

Mounting Plane Information

Roofing Material

~ Standing Seam Roof

Raof Slope 18°
Framing Type / Direction Y-Y Rafters
PV System Type SolarCity SleekMount™
Zep System Type ZS Seam
Standoff (Attachment Hardware) | ) ____S-5Clamp .
Standing Seam/Trap Spacing 21 TEREIE |
Module Assembly has Interlocks? | F Yes -

|
\Wind Design Criteria N : F
Design Code IBC 2015 ASCE 7-10
Wind Design Method Partially/Fully Enclosed Methed
Ultimate Wind Speed V-Ult 116 mph Fig. 1609A
Exposure Category c Section 26.7
Roof Style Gable/Hip Roof Fig. 30.4-2A/B/C-5A/B
Mean Roof Height h 15 ft Section 26.2
Wind Pressure Calculation Coefficients Wi I
Wind Pressure Exposure [ K, 0.85 “Table 30.3-1
Topographic Factor Ky 1.00 Section 26.8
Wind Directionality Factor Kg 0.85 Section 26.6-1
Importance Factor | NA

Velocity Pressure qh

gh = 0.00256 (Kz) (Kzt) (Kd) (V*2)

24.4 psf

Equation 30.3-1

Wind Pressure

Ext. Pressure Coefficient (Up) [ GCp (Up) -0.87 Fig. 30.4-2A/B/C-5A/B
Ext. Pressure Coefficient {Down) GCp (Down) 0.45 Fig. 30.4-2A/B/C-5A/B
Design Wind Pressure ] p ) p = qh {GCp) Equation 30.4-1
Wind Pressure Up (Design | Ult) Pup) =12.8 | -21.4 psf
Wind Pressure Down (Design | Ult) P(dawn) 9.6 | 16 psf
ALLOWABLE STANDOFF SPACINGS

X-Direction Y-Direction
Max Allowable Standoff Spacing Landscape 42" 41"
Max Allowable Cantilever Landscape 15" NA
Standoff Configuration . Landscape Staggered
Max Standoff Tributary Area Trib P
PV Assembly Dead Load W-PV 3.0 psf
Net Wind Uplift at Standoff T-actual -134 |bs
Uplift Capacity of Standoff | T-allow [ 140 Ibs
Standoff Demand/Capacity [ DCR | 95.9%

X-Direction Y-Direction
Max Allowable Standoff Spacing ' Portrait 21" 63"
Max Allowable Cantilever Portrait | 10" NA
Standoff Configuration Partrait | B Staggered
Max Standoff Tributary Area Trib | i 9 sf IR T
PV Assembly Dead Load W-PV | 3.0 psf
Net Wind Uplift at Standoff T-actual -101 Ibs
Uplift Capacity of Standoff T-allow 140 Ibs
Standoff Demand/Capacity DCR 72.4%




ABBREVIATIONS ELECTRICAL NOTES JURISDICTION NOTES

A AMPERE 1. THIS SYSTEM IS GRID—INTERTIED VIA A UL—LISTED
AC  ALTERNATING CURRENT POWER—CONDITIONING INVERTER. il i i L L T
BLDG BUILDING 2. THIS SYSTEM HAS NO BATTERIES, NO UPS. ACCORDANCE WITH IRC/IBC 2015 — STRUCTURAL
CONC CONCRETE 3. A NATIONALLY=RECOGNIZED TESTING LABORATORY | Ecion FOR THE RACK SYSTEM AND MOUNTING
DC  DIRECT CURRENT SHALL UST ALL EQUIPMENT IN COMPLIANCE WITH HARDWARE WAS PERFORMED IN ACCORDANCE WTH
EGC EQUIPMENT GROUNDING CONDUCTOR ART. 110.3. RC/IBC 2015

(E) EXISTING 4. WHERE ALL TERMINALS OF THE DISCONNECTING -

EMT FLECTRICAL METALLIC TUBING MEANS MAY BE ENERGIZED IN THE OPEN POSITION,

GALY GALVANIZED HAZARDS PER ART. 690.17.

GEC. CROUNDING ELECTRODE CONDUCTOR 5. EACH UNGROUNDED CONDUCTOR OF THE ACCORDANCE WITH IRC/IBC 2015 — STRUCTURAL
GND GROUND MULTIWIRE BRANCH CIRCUIT WILL BE IDENTIFIED BY | DESIGN FOR THE RACK SYSTEM AND MOUNTING
HDG  HOT DIPPED GALVANIZED PHASE AND SYSTEM PER ART. 210.5. HARDWARE WAS PERFORMED IN ACCORDANCE WITH
_ CURRENT 6. CIRCUITS OVER 250V TG GROUND SHALL COMPLY | IRC/IBC 2015,

Imp CURRENT AT MAX POWER WITH ART. 250.97, 250.92(B).

lsc  SHORT CIRCUIT CURRENT 7. DC CONDUCTORS EITHER DO NOT ENTER BUILDING

kVA  KILOVOLT AMPERE OR ARE RUN IN METALLIC RACEWAYS OR

KW KILOWATT ENCLOSURES TO THE FIRST ACCESSIBLE DC

LBW LOAD BEARING WALL DISCONNECTING MEANS PER ART. 690.31(€).

MIN  MINIMUM 8. ALL WIRES SHALL BE PROVIDED WITH STRAIN

(N)  NEW RELIEF AT ALL ENTRY INTO BOXES AS REQUIRED BY

NEUT NEUTRAL UL LISTING.

NTS NOT TO SCALE 9, MODULE FRAMES SHALL BE GROUNDED AT THE

0C  ON CENTER UL-LISTED LOCATION PROVIDED BY THE

PL  PROPERTY LINE MANUFACTURER USING UL LISTED GROUNDING

POl POINT OF INTERCONNECTION HARDWARE.

PV  PHOTOVOLTAIC 10. MODULE FRAMES, RAIL, AND POSTS SHALL BE

SCH SCHEDULF. BONDED WITH EQUIPMENT GROUND CONDUCTORS.

) STAINLESS STEEL
STC STANDARD TESTING CONDITIONS

TYP  TYPICAL
UPS UNINTERRUPTIBLE POWER SUPPLY
vV VOLT
Vmp VOLTAGE AT MAX POWER
Voc VOLTAGE AT OPEN CIRCUIT VICINITY MAP INDEX
W WATT N ELAL A lA
. Tl Sheet 1 COVER SHEET
3R NEMA 3R, RAINTIGHT Omw_m< Om:u_:_ e L
African American... Sheet 3 STRUCTURAL VIEWS
e Sheet 4  UPLIFT CALCULATIONS
LICENSE GENERAL NOTES Iy Sheet 5  THREE LINE DIAGRAM
_ : x i Cutsheets Attached
#1805 MASTER ELECTRICIAN 1. ALL WORK SHALL COMPLY WITH THE 2015 IBC
Nicholaus Meyers AND 2015 IRC. \
2, ALL ELECTRICAL WORK SHALL COMPLY WITH : : .
THE 2008 NATIONAL ELECTRIC CODE. m o O W ew. | _ _ e
MODULE GROUNDING METHOD: ZEP SOLAR )
i EV
AHJ: Montgomery County Salem C—n«_:ma i _“m,; z>m3<m hme._‘_m Mowzzmﬂ_mmz._.m
g m.ﬁjoa_m.ﬁ Oj—l_ _\Oj . ) REVD |ATAK |9/12/19 CUSTOMER REQUESTED DOWNSIZE TO SMALL SYSTHM
UTILITY: PEPCO (MD) : el -
IC&€ AJENCY paarammn :
CONFIDENTIAL — THE INFORMATION HEREIN e JB—2089978 00 CUSTOMER: DESCRIPTION: DESIGH:
U A AL T L R e, e ponfison 5.78 KW PV ARRAY bl T=5Lnm
S o et WA Gl | 7P Slanding Sear N
ORGANIZATION, EXCEPT IN CONMECTION WITH | MODULES: m_‘oo_AmS__m. MD 20833
THE SALE AND USE OF THE RESPECTIVE (12) SC Std SC315B2 ; . :
TESLA EQUIPMENT, WITHOUT THE WRITTEN WVERTER: PAGE NAME: SHEET: REV:  DATE:
EE S CHIGRIES A Delta # Solivia 3.8 TL 2404473592 COVER SHEET 1 d 9/13/2019




EXISTING 6.5 KW PV SYSTEM
(26 YINGLI # YL250P—29B PANELS)
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Front Of House

MP1

PITCH: 40 ARRAY PITCH: 40
AZIMUTH: 47 ARRAY AZIMUTH: 47
MATERIAL: Metal Standing SeaBYORY: 2 Stories

09/16/2019 MP2

PITCH: 34 ARRAY PITCH: 34
AZIMUTH: 137 ARRAY AZIMUTH: 137
MATERIAL: Metal Standing SeaBTORY: 2 Stories

MP4

PITCH: 34 ARRAY PITCH: 34
AZIMUTH: 317 ARRAY AZIMUTH: 317
MATERIAL: Metal Standing SeaBTORY: 1 Story

8% 9. 487% SN MP5

PITCH: 18 ARRAY PITCH: 18
AZIMUTH: 227 ARRAY AZIMUTH: 227
MATERIAL: Metal Standing SeaBiORY: 1 Story

STRUCTURAL ONLY MP6

PROFESSIONAL CERTIFICATION. 1 HEREBY CERTIFY THAT

PITCH: 14 ARRAY PITCH: 14
AZIMUTH: 227 ARRAY AZIMUTH: 227
MATERIAL: Metal Standing SeaBTORY: 2 Stories

THESE DOCUMENTS WERE PREPARED OR APPROVED BY ME,
AND THAT [ At A DULY LICENSED PROFESSIONAL ENGINEER

LEGEND

UNDER THE LAWS OF THE STATE OF MARYLAND,
Licenst No. 48728, ExpIRATION DATE: 2-16-2020

Digitally signed by Jason Toman
Date: 2019.09.16 18:40:45 -07°00'

o @O R PEFEERE E

{E) DRIVEWAY

(E) UTILITY METER & WARNING LABEL

INVERTER W/ INTEGRATED DC DISCO
& WARNING LABELS

DC DISCONNECT & WARNING LABELS
AC DISCONNECT & WARNING LABELS
DC JUNCTION /COMBINER BOX & LABELS

DISTRIBUTION PANEL & LABELS
LOAD CENTER & WARNING LABELS

DEDICATED PV SYSTEM METER
RAPID SHUTDOWN

STANDOFF LOCATIONS

CONDUIT RUN ON EXTERIOR
CONDUIT RUN ON INTERIOR

GATE /FENCE

HEAT PRODUCING VENTS ARE RED

INTERIOR EQUIPMENT IS DASHED

SITE PLAN . 4

1S 108 Giki

or

e ——

Scale; 3/32" =1
10 21

CONFIDENTIAL — THE INFORMATION HEREIN
CONTAINED SHALL NDT BE USED FOR THE
BENEFIT OF ANYONE EXCEPT TESLA INC., NGR
SHALL IT BE DISCLOSED IN WHOLE OR IN
PART TO OTHERS OUTSIDE THE RECIPIENT'S
ORGANIZATION, EXCEPT IN CONNECTION WITH
THE SALE AND USE OF THE RESPECTIVE
TESLA EQUIPMENT, WTHOUT THE WRITTEN
PERMISSION OF TESLA INC.
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CUSTONER:
Jeffrey Johnson

MOUNTING SYSTEM:

ZEP Stonding Seam

106 Water St

MODULES:

(12) SC Std SC31582

Brookeville, MD 20833

INVERTER:

Delta # Solivia 3.8 TL

2404473582

T
DESCRIPTION:

3.78 KW PV ARRAY

PAGE NAME:

SITE PLAN

DESIGN:
Matt Johnsen

T

(
1]
=
|

SHEET: REV:

DATE:

2 d 9/13/2019




PV MODULE
M10 BOLT

ZEP LEVELING FOOT

ZEP ARRAY SKIRT

S5-b! CLAMP &
SET SCREW

(E) STANDING
SEAM ROOF

(E) ROOF DECKING
(E) RAFTER

56"

-1"

- (E) LBW

O SIDE VIEW OF MP2  wrs

STRUCTURAL ONLY

09/16/2019

Q SIDE VIEW OF MP5  wrs

MP2 X-SPACING | X-CANTILEVER | Y-SPACING | Y-CANTILEVER NOTES
LANDSCAPE 21" 11" 41" o" STAGGERED
PORTRALT 21" 7" 62" 0"

PROFESSIONAL CERTIFIGATION, | HEREBY CERTIFY THAT
THESE DOCUMENTS WERE PREPARED OR APPROVED BY ME,
AND THAT 1 AM A DULY LICENSED PROFESSIONAL ENGINEER
UNDER THE LAWS OF THE STATE OF MaRYLAND,

License No. 48728, ExpiraTION DATE: 2-16-2020

TOP CHORD 2x4 @ 24" OC
BOT CHORD 2x4 @24" OC

ROOF AZl 137 PITCH 34
ARRAY AZI 137 PITCH 34

Metal Standing Seam

STORIES: 2

X AND Y ARE ALWAYS RELATIVE TQ THE STRUCTURE FRAMING THAT SUPPORTS THE PV,
X 15 ACROSS RAFTERS AND Y IS ALONG RAFTERS.

[ INSTALLATION ORDER |

LOCATE SEAM, MARK
(1)} LOCATION, AND PLACE
S—5! ON SEAM.

2) TIGHTEN SET SCREW(S)
ON S—5! CLAMP.

INSTALL LEVELING FOOT
{3)| ONTO S-5! CLAMP WITH

Digitally signed by Jason Toman
Date: 2019.09.16 18:41:40 -07'00'

BOLT & WASHERS.

STANDOFF

S1

Scale: 1 1/2" =1

MP5S X-SPACING | X-CANTILEVER | Y-SPACING | Y-CANTILEVER NOTES
LANDSCAPE 4" 14" 41" o" STAGGERED
PORTRAIT 21" g 62" o"

" ROOF AZT 277 PITCH 18 .
TOP CHORD 2x4 @ 24" QOC ARRAY AZI 277 PITCH 18 STORIES: 1
BOT CHORD 2x4 @24" OC Metal Standing Seam

X AND Y ARE ALWAYS RELATIVE TO THE STRUCTURE FRAMING THAT SUPPORTS THE PV,
X IS ACROSS RAFTERS AND Y IS ALONG RAFTERS.

PV MODULE
T
LEVELING
MiI0-1.5 X 20MM FOOT
BOLT

(E) STANDING

S-5 CLAMP SEAM ROOF

& SET SCREW g 0.54

(E) ROOF DECKING —=

Sp S-5 DETAIL SHOWING SEAM PROFILE

Scale: 3"=1'-0"
INSTALL INSTRUCTIONS:
CLAMPS ARE MADE FOR TYP, STANDING SEAM PROFILES. WHEN ATTACHING THE MACHINE FOLDED SEAMS CLAMPS ARE DESIGNED TO
ENGAGE THE SEAM. FOR HORIZONTAL SEAM APPLICATIONS THE SETSCREW MUST BE ACCESSIBLE FROM THE TOP FOR TIGHTENING.

ON MANY SNAP-TOGETHER TYPE SEAMS, THE SETSCREWS ARE OPPOSITE THE OPEN OR OVERLAP SIDE OF THE SEAM. ON SOME
SEAMS THIS ASPECT OF THE CLAMP ORIENTATION iS NOT CRITICAL.

INSTALL WITH A SCREW GUN AND INCLUDED SCREW GUN BIT TIP. FOR OPTIMAL HOLDING STRENGTH. SETSCREWS SHOULD BE
TENSIONED AND RE-TENSIONED AS THE SEAM MATERIAL COMPRESSES. SCREWS SHOULD BE TENSIONED TQ 130 INCH POUNDS USING
A CALIBRATED TORQUE WRENCH. THE S—5 HAS FOUR SETSCREWS LOCATIONS TO MAKE THE CLAMP MORE VERSATILE, HOWEVER
ONLY TWO SETSCREWS ARE USED PER CLAMP. THE SETSCREWS SHOULD ALWAYS BE PLACED ON THE SAME SIDE OF THE CLAMP.

CONFIDENTIAL — THE INFORMATION HEREIN
CONTAINED SHALL NOT BE USED FOR THE
BENEFIT OF ANYONE EXCEPT TESLA INC., NOR
SHALL IT BE DISCLOSED IN WHOLE OR IN
PART TO OTHERS OUTSIDE THE RECIPIENT'S
ORGANIZATION, EXCEPT IN CONNECTICN WITH
THE SALE AND USE OF THE RESPECTIVE
TESLA EQUIPMENT, WITHOUT THE WRITTEN
PERMISSION OF TESLA INC.

wwez | JB—2089978 00

s
CUSTOMER:

MOUNTING SYSTEM:
ZEP Standing Seam

Jeffrey Johnson
106 Water St

MCDULES:
(12) SC Std SC31582

Brookeville, MD 20833

INVERTER:
Delta # Solivia 3.8 TL

2404473592

DESCRIPTION:

5.78 KW PV ARRAY

DESIGH:
Matt Johnson

T=85LnmA

PAGE MAME: SHEET: REV:  DATE:

STRUCTURAL VIEWS 3 d 9/13/2019




GROUND SPECS MAIN PANEL SPECS GENERAL NOTES INVERTER SPECS MODULE SPECS _ LICENSE
BOND (N) #8 GEC TO (E) GROUND ROD |Panel Number: NolLabel Inv 1: DC Ungrounded NV 1| () Dello § S 38 T - (12) SC Std SC31562 [ #11805 MASTER ELECTRICIAN
AT PANEL WITH IRREVERSIBLE CRIMP Meter Number: 116 075 667 Tie—In: w_.___v—u_< Side Connection Inverter; 3500W, 240V/208Y, 97.5%/97.5%, Zigbee, PLC PV Module; 315W, 294.4 PTC, 40MM, Blk Backshest w/ Bik Interconnects, MC4, 600v, ZE Nicholaus =m<m_.m
Underground Service Entrance INV 2
Voc: 70.2 Vpmax: 58.4
INV 3 Isc AND Imp ARE SHOWN IN THE DC STRINGS IDENTIFIER
me 200A MAIN SERVICE PANEL
E) 200A/2P MAIN CIRCUIT BREAKER
/ BRYANT BRYANT Inverter 1
Load Center (N) 125A Load Center CUTLER—HAMMER
@ Disconnect @) Delta
b / h_ p Solivia 3.8 TL
; 708/2P 20A/2P W
5 4Ty e W] ~ u [z=4) noe @) 8] ©)
B e ] ~ L2 ——— oe+
2004/2P . & o1 , . _
| () LOADS ™ o] e o ] e MP 2: 1x6 _
s, - N GND| 4 e e e A= I = o— Ut o ] N
H_r M C & _ kB 2 _ﬂ ¢ VAT Am_u [, — loc 1 L MP 5: 1x6 _
i I | 1= ) GND > N
L - - P I_
" - _+ .
1
N 1 -
_ “ | CUTLER-HAMMER POWER-ONE D _
N | | Disconnect AURORA PVi-6000-QUTD-US-Z-A b |
= " _ “ e 1x13 _
! 35A /2P EGC
SEC i “ I \I “ L1 E - TS T T T T T T ST e m e n_"
....... + _ LHH _ 7 L oo ! EXISTING 6.5 KW PV SYSTEM |
TO 120/240¥ X A E P il N =1lp— oo ! {26 YINGLI # YL250P-29B PANELS) w
SINGLE PHASE ) Lk | EGL o — locr J oot |
UTILITY SERMICE ' - aiatel nt il k=1 B N N ) oc. 1x13 |
1! ; | Com e ) o ___ PR SRS gapm I}
| ' R e s o A S )
1
] EXISTING SYSTEM
—
CONDUIT RUNS MAY BE CONDENSED DUE TO SITE
CONDITIONS AND/OR INSTALLATION EASE. ALL CONDUIT FILL
DERATES AND PROPER CALCULATIONS HAVE BEEN
COMPLETED PER NEC CHAPTER 9, TABLE 4
CONDUIT RUNS MAY BE CONDENSED DUE TO SITE
CONDITIONS AND/OR INSTALLATION EASE. ALL CONDUIT FILL
DERATES AND PROPER CALCULATIONS HAVE BEEN
COMPLETED PER NEC CHAPTER 9, TABLE 4
Voc* = MAX VOC AT MIN TEMP
VOH B Hmv__.ﬁ_m.“"m_mu_a F__wo_um.‘kncm_ﬂ%a Connector; Main 4/0~4, Tap 6-14 n — vmp.v_.%% mﬁmw.h_m._mwmﬂv_no\nﬁﬁ NEMA 1, Main 1ug, 1 9, 2 Spaces, 4 omqgmy t m ]ﬂmvomm.ﬂ%o m% mm__v_w%omwmm%as? 600V, 20A, NEMA 4X, MC4 > —a Uzw_wamm_wo.zmwnm..wz_uﬁw_mnmﬂ MC4 U-Joint Connector, Female Dn
(GG Cl-SUPPLY SDE GONNECTION. DISCONNECTING MEANS SHALL B SUITABLE =~ (1) GIILER-HAMER # BR2T0 A AT 4 U-saint Comnectar, Mle
AS SERVICE EQUIPMENT AND SHALL BE RATED PER NEC. E | (1ervan g sreaLyosee
. _.Sn_zog:_,. sm?m__me\us,.. NEMA 3R
i g T —(1)CUTLER~HAMMER # BR220
W ¢ vcw_m.nmﬂ:u%& O o Fusible, NEMA R —(1 vowﬂm_mm:m“n %w wxm.ﬂ%a
-0 Uomﬁ%mﬁwﬂﬂmw _mncmmwmz%gma_ Duty {DG) Breaker, 35A/2P; 2 Spaces
, (1)AWG #10, THWN-2, Black (4)AWG 10, PV Wire, 600V, Black Vac* = 473.85VDC Isc = 11,66 ADC | (4)AWG #10, PV Wire, 600V, Black Voc¥ =473.85VDC Isc = 583 ADC
@m {(1)AWG #10, THWN=-2, Red @m (1)AWG §10, THWN-2, Green  EGC Vvmp =350.4 VDC Imp=10.8 ADC @@Ezﬁ 10, THWN-2, Green  EGC Vmp =350.4 VDC Imp=54 ADC
L (1)AWG §10, THWN-2, White  NEUTRAL Vmp =240 VAC  Imp=158 AAC | =7 o M ........................................... |\~ = (1)Conduit Kit: 3A4TEMT . .
... = (L)AWG g8, THN-2, Green  EGG/GEC —(1)Conduit Kit; 3/47 EMT Voc* = 473.85VDC Isc =11.66 ADC |
@mmﬁ vmp = 350.4 vDC Imp=10.8 ADC
O (1JAWG #5, THWN-2, Red = (1)CoNouIT KIT A e e (1)Condait Kits 3/4"EMT . ... ,.
mmﬁ JAWG #6, THWN—2, Black 1" x 10" EMT Conduit ,
(1}AWG §6, THWN-2, White NEUTRAL Vmp =240 VAC  Imp=49.6 AAC
... =(1)A¥G §8, Solid Bare Copper GEC . ... ... ... ... ...........
CONFIDENTIAL — THE INFORMATION HEREIN o JE3—208997/8 00 SR SRR D%
CONTAINED SHALL NOT BE USED FOR THE -— —
BENEFIT OF ANYONE EXCEPT TESLA INC., NOR | MOUNTING SYSTEM: Lmiﬂmz Johnson 378 KW PV ARRAY Matt Johnson l—| m —I —
SHALL IT BE DISCLOSED IN WHOLE OR _zﬁ ZEP Standing Seam 106 Water St b
PART TO OTHERS QUTSIDE THE RECIPIENT'S .
ORGANIZATION, EXCEPT IN CONNECTION WTH || MODULES: Brookevi _m. MD 20833
THE SALE AND USE OF THE RESPECTVE (12) SC Std SC31582 - 3
TESLA EQUIPMENT, WITHOUT THE WRITTEN VERTER: PAGE NAME: SHEET: REV:  DATE:
FERISSON OF TESchING Delta # Solivia 3.8 TL 2404473592 THREE LINE DIAGRAM 5 d g9/13/2019




CAUTION

POWER TO THIS BUILDING IS ALSO SUPPLIED FROM THE
FOLLOWING SOURCES WITH DISCONNECTS LOCATED AS SHOWN:

- Address: 106 Water St

UTILITY
SERVICE Lo

INVERTER AND
DC DISCONNECT

INVERTER AND
AC DC DISCONNECT

DISCONNECT

AC
DISCONNECT

PHOTOVOLTAIC BACK—FED CIRCUIT BREAKER IN MAIN ELECTRICAL PANEL
IS AN A/C DISCONNECT PER NEC 690.17

OPERATING VOLTAGE = 240V JB-2089978-00

I
- CUSTOMER:
RO Mooy Jwwe JB-—7089978 00

BENEFTT OF ANYONE EXCEPT TESLA INC., NOR
SHALL 1% BE DISCLOSED iN WHOLE OR IN
PART TQ QTHERS OUTSIDE THE RECIPIENT'S
ORGANIZATION, EXCEPT IN CONNECTION WITH
THE SALE AND USE OF THE RESPECTIVE
TESLA EQUIPMENT, WTHOUT THE WRITTEN
PERMISSION OF TESLA INC.

Jeffrey Johnson

MOUNTING SYSTEN:
ZEP Standing Seam

106 Water St

MODULES:
(12) SC Std SC315B2

Brookeville, MD 20833

INVERTER:

Delta # Solivia 3.8 TL

2404475592

—
DESCRIPTION:

5.78 KW PV ARRAY

PAGE NAME:

SITE PLAN PLACARD

DESIGH:
Matt Johnson

SL

SHEET: REV:  DAIE

6 d 9/13/2019




WARNING: PHOTOVOLTAIC POWER SOURCE

PHOTOVOLTAIC DC
DISCONNECT

coltsn e I
rolfECNET I
ST
e &

WARNING

ELECTRIC SHOCK HAZARD
IF A GROUND FAULT IS INDICATED
NORMALLY GROUNDED
CONDUCTORS MAY BE
UNGROUNDED AND ENERGIZED

WARNING

ELECTRICAL SHOCK HAZARD
DO NOT TOUCH TERMINALS
TERMINALS ON BOTH LINE AND
LOAD SIDES MAY BE ENERGIZED
IN THE OPEN POSITION

DC VOLTAGE IS
ALWAYS PRESENT WHEN
SOLAR MODULES ARE
EXPOSED TO SUNLIGHT

PHOTOVOLTAIC AC
DISCONNECT

OPERATING CURRENT

Label Location:
(CHCB)JB)

Per Code:

NEC 690.31.G.3

Label Location:
(DG} (INV)

Per Code:

NEC 690.14.C.2

Label Location:
(DC) (INV)

Per Code:
NEC 690.53

Label Location:
(DC) (iNV)

Per Code:
NEC 680.5(C)

Label Location:
{DC}(CB)
Per Code:
NEC 690.17(4)

Label Location:
(AC) (POI)

Per Code:

NEC 690.14.C.2

Label Location:
{AC) (POI)

Per Code:
NEC 690.54

WARNING

ELECTRIC SHOCK HAZARD

DO NOT TOUCH TERMINALS
TERMINALS ON BOTH LINE AND
LOAD SIDES MAY BE ENERGIZED
IN THE OPEN POSITION

PHOTOVOLTAIC SYSTEM
EQUIPPED WITH RAPID
SHUTDOWN

WARNING

INVERTER OUTPUT
CONNECTION
DO NOT RELOCATE
THIS OVERCURRENT
DEVICE

CIRCUIT IS BACKFED

CAUTION
DUAL POWER SOURCE
SECOND SOURCE IS
PHOTOVOLTAIC SYSTEM

PHOTOVOLTAIC POINT OF
INTERCONNECTION
WARNING: ELECTRIC SHOCK
HAZARD. DO NOT TOUCH
TERMINALS. TERMINALS ON
BOTH THE LINE AND LOAD SIDE
MAY BE ENERGIZED IN THE OPEN
POSITION. FOR SERVICE

DE-ENERGIZE BOTH SOURCE
AND MAIN BREAKER.
PV POWER SOURCE

MAXIMUM AC I A
OPERATING CURRENT

AXIMUM AC
OPERATING VOLTAGE

Label Location:
(AC)POI)
Per Code:
NEC 690.17.E

Label Location:
(INV)

Per Code:
CEC 690.56(C)

Label Location:;
(POD)

Per Code:

NEGC 690.64.B.7

Label Location:
(D) (POI)

Per Code:

NEC 690.64.B.4

Label Location:
(POI)

Per Code:

NEC 690.64.B.4

Label Location:

(POI)

Per Code:

NEC 690.17.4; NEC 690.54

WARNING

ELECTRIC SHOCK HAZARD

THE DC CONDUCTORS OF THIS
PHOTOVOLTAIC SYSTEM ARE
UNGROUNDED AND
MAY BE ENERGIZED

Label Location:
{(DC) (INV)
Per Code:
NEC 620.35(F)

TO BE USED WHEN

INVERTER IS
UNGROUNDED

{AC): AC Disconnect

{C): Conduit

(CB): Combiner Box

(D): Distribution Panel

{(DCY: DC Disconnect

(IC): Interior Run Conduit

{INV): Inverter With Integrated DC Disconnect
{LC): Load Center

{M): Utility Meter

(POI): Point of Interconnection

Label Set




S-5! Attachment Hardware

Modern standing scam roofing systems boast that by design, fastening through the weathering membrane is
greatly reduced or eliminated. Unfortunately, when it becomes nccessary to attach something fo the roof,
there has never been a way to do it without conipromising roof integrity and voiding systeny warranties,
Such attachments have in the past been the source of leaks, panel corrosion and repeated maintenance
problems.

Look at all the things you don't get with S-5!

* np holes * nio panel damage * no maintenasnce
* np leaks * no wood blocking * np hassles

* O COTFOSioN * no violation of thermal movement * no caltbacks

* no cautking « no wamanty violation = NO PROBLEMS

The 8-5! clamp systems now offer a complete solution to the attachment of a wide variety of ancillary
rooftop accessories, including HYAC equipment, signage, solar panels, snow retention hardware, gas
iping and conduit, roofiop lighting, fascias, equipment screens, parapet bracing, condensate lines, stack
and flue bracing, antennae, roof walkways and more.

A variety of S-5! clamp styles are available:

8 SME sHU

S8

e The 8-5-U will fit most "structural” and “architectural” panel seam styles.

e The 8-5-Z is specially designed to it ZipRib, Kal-Zip and similar profiles.

e The S-5-B is a brass clamp, designed for use on double-folded standing scam or traditional batten scam
copper.

® The 8-5-E 15 an aluminum clamp designed to fit traditional double-folded standing scam profiles.

Metal Roof [nnovations, Ltd., also develops custom clamps. We invite you to Contact Us with inquirics
about special requirements.

Aluminwm clamps are metallurgically compatible with bare or painted galvanized, Galvalume, Alwninized
and Galfan coated steel, as well as bare or painted aluminum, stainless and zinc sheet products. In most
applications, the clamp should be installed at a location on the seam that avoids the panel’s attachment clip
location, 8-5! clamps may alse be used at a clip location, provided the clip is an expansion (dual-
component) clip. All aluminum clamps are furnished with a stainless steef bolt and washer (3/8" diameter x
5/8" length; bolt head size 15 9/16").

For more detailed installation instructions, see the Instatlation section.

5-5! clamps attach to the panel seam by the tightening of two "bullet-nosed” stainless steel set screws

against the seam material {this is usually done with an industrial grade screwgun). The set screws compress
the seam material against the opposite wall of the clamp. They will "dimple” the seam material, but will not
penctrate it. Threaded holes in the clamp {and stainless hardware provided) enable the easy attachment of
various angillary items io the clamps.

S-5-U on a horizontal scam

S-5-U on a vertical scam

|

1 |
1 l., I,. _ ”.,. '
1\\ _ .(4 ﬂ.ﬁ

Roof Inn L




Model RSS-600 4-2 Connection Diagram:

VA 4

DELTA RAPID SHUTDOWN BOX
ON ROOF WITHIN 10" OF PV

Lo

L —r
y — 3 AC
.mr..n nn:n_.__.w‘_ me__MUXM_» GRID
for alk wiring | -I-
Technical Speciications
Input Ratings R T R Y BT T R
600V DG SOV DG
1 rl
20A 104
NIA =
Output Ratings
i 2
20 20A
25A 250
10 AWG 126 AWG
N 344" (o holes)
PLC Signa 5V Signal Wire
NA e
WA 2414 AWG
xm U_Q m—J C.HQOED Um<_nm 7.07 x 5.91 % 2,00 ( 200 x 150 x 53) 12.44 x 10.04 x 2.16 {316 x 255 x 55)
2.881bs {1.3%g) 86155 (3.0hg)

MC-4 PV Connector or Amphencl H4 PV Connector  MC~4 PV Connector or Amphencl H4 PV Connector

for Delta 3.0~7.6 TL Inverters

MC-4 PV Connector or Amphancl Hd4 PV Connector Screw Terminal Blocks
40 ~ 158°F {-40 ~ 70°C) 40 ~ 156°F {40 ~ 70°C)
Delta's Rapid Shutdown Devices provide an automatic disconnect of 600VDC e —— 40 ~ 185°F (40 ~ 85°C) -4D ~ 185°F (40 ~ 85°C)
residential or smali commericial PV array system, fully compliant with the Rapid Ellrmicy 0~ 100% 0~ 100%
Shutdown requirements of NEC 2014 article 680.12. It is compatible with Delta's Max. Operating Altitude 2000m above sea level 2000m above sea level
single-phase residential inverters. ry— 10 Years 10 Years
Standard Compliance
KEY FEATURES Enclosure Protection Rating NEMA 4% NEMA 4X
*+ NEMA 4X Protection UL 1741, GSA 22,2 107-1 UL 1741, CSA22.2 107-1
HNEC e e s s R | NEC 2014 Arlicle 90.12 NEG 2014 Article 680.12

» Compact and Lightweight
= Rack Mount Installation

Delta Products Corporation, Inc.

46101 Fremont Blvd.

Fremont, CA 94538

Sales Email: Inverter.Sales@delta-corp.com

Support Emall:  Inverter. Support@delta-corp.com

Sales Holline:  +1-877-440-5851 or
+1-626-369-8021

Support Holline: +1-877-442-4832

Support (Intl.}:  +1-626-369-8019

Monday to Friday from 7am to 5pm PST (apart from Holidays)
7 m r - b www._delta-americas.com/solarinverters

« Fast Connect with PV Conneclors
« Compliant with NEC 2014 article 690.12
= PLC Communication (Model RSS-600 1-1 only)

(0

www.dalta-americas.com

@ NELTA
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SolarCity
,
]

Solar Inverters
Transformerless (TL): 3.8 kW, 5.2 kW, 6.6 kW, 7.6 kW

- Wide Operating Voltage Range: 85 ~ 550V

- Wide Operating Temperature Range: -13 ~ 158°F (-25 ~ 70°C)

- High CEC Efficiency: 97.5%

- Integrated AFCI {Arc Fault Circuit Interruption)

- NEMA 4X plus Salt Mist Corrosion Protection

- Natural Convection Coaling

- Dual MPPT (5.2kW / 6.6kW / 7.6kW)

- Compact and Lightweight

- UL 1741/ IEEE 1547 / IEEE 1547.1 { CEC M
Listed /UL 1699B(Type 1)/ NEC 690.11

» AELTA

INPUT (DC)

OUTPUT (AC)

GENERAL SPECIFICATION
MECHANICAL DESIGN

STANDARDS / DIRECTIVES

=
b2
]
2
2
=
.

Delta Products Corperation, Ing,
46101 Fremont Blvd,
Framont, CA 94528

Sales Hotline +1-877-440-5851 or +1-626-369-8021
Suppor Hothne  +1-877-442-4832
Support (Inll § +1-626-369-8019

Delta Solar Inverters Datasheet for SolarCity

BV
kiR

85~ 550V

200- 500V

180 A 20.0A 20.0 A per MPP racker
25.00 A par MPP tracker
= 4200 W 5000 W 5600 W
1.5

Internal

3000 W 3800 W S200W 6600 7800 W

3000 W & 208 V) 3300W @ 208V / 5200 W @ 208 V1 BOO0 W G 208 V) 8600 W @ 208V /
000W @ 240V 3800 W @ 240V 5200 W @ 240V 5600W @ 240 V 7600 W @ 240V

183228V @208 V211 ~ 264 V@ 24D Y
144A68208V! 15.8A@208V/ 240A @ 208V /! INTAB208VY/ NTAD208YV/
1Z5A@ 240V 15.8A & 240Y Z6AE 20V 275 A@240V NTAR 240V
60 Hz
§9.3~ 60.5 Hz
57.0~630Hz
<1.5W
< 3%
> 0.99
11851 - 0,85¢
<50 db{A} @ Im

8%
G7.5% @ 208V / 97.6% @ 240V
~13 ~ $58"F (-25~70°C} | derating above 122°F (50°C)
-4} ~ 1B86°F (-40 ~ B5°C)
0 - 100%
2000m ebove sea level

18.5 x 15.8 x 8.5 in (495 x 401 x 216 mm) 26,8 x 15.8 x 8.5 in (680 x 401 x 216 mim)

o 43.0 Ibs (19.5 kg) 850 Ibs (29,5 k)

Nalural Convection

Spring tarminale In conneciion bax
AWG 12 ~ AWG 8 Copper ( Acconding lo NEC 310.15)
2 palre of apring terminats in connection bax 4 pairs of spring terminals in connection box
AWG 12 - AWG 6 Coppear (According (o NEC 690.8)
ZigBee
3 LEDs, 4-Line LCD
Diacast Aluminum

NEMA, 4X, 1EC BDG68-2-11 Salt mist
UL 1741 Second Edition, CSA C22.2 No.107.1-D1
U, 19808
NEC 680,38, UL 1741 CRD
{EEE 1547, IEEE 1547.1
FCC part 15 Class B
UL 16998 (Type 1), NEC 690.11
1. 1741 CRD PVRSS, NEC 650.12 (with SMART R5S)
ANSI C12.1 {mest 1% Accuracy)
Celifornia Ruls 21, HECO Compliant, FEEE 1547

10 years

Manday to Friday from 7 am ta 5 pm PST {aparl from Hohdays} & vmr-b




SC-B2 SERIES MODULE

MORE POWER, FEWER MODULES

With a sunlight to electricity conversion efficiency of aver 18.8%, the
module ranks amengst the highest in the industry, That means our
medules can harvest more engrgy from the sun, which means it takes
fewsr of our modules to power your home, Plus, they generate more

power output during the hottest times of the day, even in warmer

SC315B2 AND SC310B2 BLACK MODULE

Zep Compatible 96-Cell Black-on-Black PV Module

For use in residential and commercial PV installalions

MORE POWER PER MCDULE

Our 315W module generates 18% more power than a standard 270 W
module.

MORE ENERGY EVERY YEAR

More yearly energy (kWh) compared ta other modules as they perform
better in the heat.

MORE LAYERS, MORE POWER

Manufactured by Panasonic for SolarCity, the module uses
Heterojurction cell technology, which adds a layer of thin film silicon
on top of high efficiency crystalline silicon.

OUTSTANDING DURABILITY

With mare than 20 additional tests performed beyond what is currently
mandated, these modules far exceed industry standards.

LEADING WARRANTY

Qur modutes rank among the best in warranty coverage, with

workmanship that extends to 15 years.
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LIMITED WARRANTY Power Output 10 years (80% of P}
25 years (80% of P, )

Workmanship 15 years

MATERIALS Cell Material 5 inch photovaoltaic celis
Glass Materia AR coated tempered glass
Frame Matenals Black anodized aluminum

CAUTION Please read the instaliation manual carefully befare using the product.

Modules are manufactured by Panasonic to the speafication of SolarCity Modules are oniy warranted by Panasonic If the modules are included in a Py

systom sold by SolarCity or Tesla SolarCity and Tesla make no warranties re

clawms an behalf of any purchaser
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d to the modulas, which are sold as-is S

City will handle any warranty

MODULE SPECIFICATIONS

ELECTRICAL CHARACTERISTICS TEMPERATURE CORRECTION

Model $C31582 SC310B2 NOCT {°Gj 49
Max Power (W) 315 310 P (367°C) -0.29
Max Power Voltage, V, . (V) 58.4 581 Voo (%/°C) -0.25
Max Power Current, | {A) 5.40 5.34 I (%6/°C) 0.03
Open Circuit Voltage, V, 3 70.2 69.9 Electrical characteristics are within -5/+10% of the indicated valuss of i,
b ¥, . and P, under standard test conditions (rradiance of 180 mW/em, AM
Short Circuit Current, I, () 5.83 5.78 1.5 spectrum, and a coll temperature of 25 degrees Celsius or 77 degrees
e ) ’ Fahranhait).
System Voltage (V} 60O 600
Max Senes Fuse Rating {A) 15 15
Solar Module Efficiency (%6) 18.8 18.5
Power Tolerance (%) +5/-0
AT NOCT (NORMAL OPERATING CONDITIONS) AT LOW IRRADIANCE (20%)
Mocel 5C3156B2 5C310B2 Model 5C31582 SC310B2
Max Power (W} 234.8 230.7 Max Power (W) 58.7 58.6
Max Power Voltage, V, ., (V) 536 533 Max Power Voltage, V. (V) 56,7 55.2
Max Power Current, |, (A) 4.37 4,33 Max Power Gurrent, |, () 1.07 1.06
Gpen Gircuwit Vottage, V. (V) 85.7 654 Open Circuit Voltage, V.. (V) 65.4 65.0
Short Circuit Current, I, (A) 4,70 4.66 Shart Circuit Current, [ (A) 117 1.16
MECHANICAL DATA
= L . ALY Unit. mm {n}
Weight 19.5kg (42.99 Ibs) -
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Frame Color Black | (D
Wind and Snow Load 2400 Pz (50 Ibs/f) N K. ﬁ , V4 _
Fire fype UL #703 Type 2 L i
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ZepSolar

Next-Level PV Mounting Technology

FiSolarCity

ZepSolar

Next-Level PV Mounting Technology

ZS Seam

for standing seam metal roofs
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zepsolar.com

Description
= PV mounting sofution for standing seam metal roofs
= Works with all Zep Comgatible Modules
*  Auto bonding UL-listed hardware creates structural and electrical bond

Specifications

«  Designed for pitched roofs

+  Installs in portrait and landscape orienlations

«  ZS Seam grounding products are UL listed to UL 2703 and UL 467

«  ZS Seam bonding products are UL listed to UL 2703

= Engineered for spans up to 72” and cantilevers up to 24"

«  Zep wire management products fisted to UL 1565 for wire positioning devices

This documeril does not reats any express wamanty by Zeg Solar or about its products or services. Zep Solar's sole warmmanty is contained in the writien product wamanty for
each preducl. The end-user documentation shipped wilh Zep Salar's producls censlitules the sole spoedificalions referred lo in tho product warranly. The customer is solely
rasponsibe for verifying the suitability of ZepSolar's products for each use. Specifications are subject fo change without notice. Patents and Apps: zspats.com.
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Components

zepsolar.com

Seam Mount
S$-5-U,50rN
OR

Seam NMount
Ace Clamp A-2

Leveling Foot

Part No, 850-1397
Listed to UL 2703

Array Skirt
Part No. 850-1608 or 500-0113
Listed to UL 2703

Grip

Part No. 850-1606 or 850-1421
Listed to UL 2703

End Cap

Part No.

(L) 850-1586 or B50-1460
(R} 850-1588 or 8501467
Listed to UL 2703

interlock

Part No. 850-1388 or 850-1613
Listed to UL 2703
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Ground Zep V2

Part No. 850-1511
Listed to UL 467 ang UL 2703

DC Wire Clip

Part No. 850-1509
Listed to UL 1565

This docurnent does not craate any express warranty by Zep Solar or about its products or services. Zep Solar's sole warranty is contained in the written product warranty for
gach product The and-user documenlation shippad with Zep Solar's producls constitutes the sole specificalions referred to in the product warranty. The customer is solely
responsible Tor verifying the suitability of ZepSalar's products for each use. Specifications are subject to change without notice. Patents and Apps zspats.com.
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