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Date: June 2, 2025 

MEMORANDUM 

TO:  

FROM:  

SUBJECT: 

Rabbiah Sabbakhan 
Department of Permitting Services 
Devon Murtha 
Historic Preservation Section 
Maryland-National Capital Park & Planning Commission Historic 
Area Work Permit #1110498 –Solar Panel Installation

The Montgomery County Historic Preservation Commission (HPC) has reviewed the attached application for a 
Historic Area Work Permit (HAWP). This application was Approved by HPC staff.  

The HPC staff has reviewed and stamped the attached submission materials. 

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

Applicant: Todd Dorrien (Victory Housing); Mark Ballentine (agent). 
Address: 7051 Carroll Avenue, Takoma Park, MD 20912 

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 work is complete, the 
applicant will contact Devon Murtha at 301-495-1328 or devon.murtha@montgomeryplanning.org to schedule a 
follow-up site visit. 

mailto:devon.murtha@montgomeryplanning.org


HAWP #:  at: 

submitted on: 

has been reviewed and determined that the proposal fits into the following category/categories:

Staff finds the proposal complies with Chapter 24A, the Secretary of the Interior’s Standards for 
Rehabilitation, and any additional requisite guidance.  Under the authority of COMCOR No. 
24A.04.01, this HAWP is approved by     on       .  The approval memo 
and stamped drawings follow.
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Repair or replacement of a masonry foundation with 
new masonry materials that closely match the original in 
appearance;

Installation of vents or venting pipes in locations not 
visible from the public right-of-way;

New gutters and downspouts;
Removal of vinyl, aluminum, asbestos, or other artificial 

siding when the original siding is to be repaired and/or replaced 
in kind;

Removal of accessory buildings that are not original to 
the site or non-historic construction;

Repair or replacement of missing or deteriorated 
architectural details such as trim or other millwork, stairs or 
stoops, porch decking or ceilings, columns, railings, balusters, 
brackets shutters, etc., with new materials that match the old 
in design, texture, visual characteristics, and, where possible 
materials, so long as the applicant is able to provide one extant 
example, photographic evidence, or physical evidence that serves 
as the basis for the work proposed;

Construction of wooden decks that are at the rear of a 
structure and are not visible from a public right-of-way;

Roof replacement with -compatible roofing materials, or 
with architectural shingles replacing 3-Tab asphalt shingles;

Installation of storm windows or doors that are 
compatible with the historic resource or district;

Repair, replacement or installation of foundation-level 
doors, windows, window wells, and areaways, or foundation 
vents, venting pipes, or exterior grills that do not alter the 
character-defining features and/or the historic character of the 
resource;

Construction of fences that are compatible with the 
historic site or district in material, height, location, and design; 

         Fence is lower than 48” in front of rear wall plane;

Construction of walkways, parking pads, patios, 
driveways, or other paved areas that are not visible from a public 
right-of-way and measure no more than 150 square feet in size;

Replacement of existing walkways, parking pads, 
patios, driveways, or other paved areas with materials that are 
compatible with the visual character of the historic site and 
district and that are no greater than the dimensions of the 
existing hardscape;

Construction of small accessory buildings no larger 
than 250 square feet in size that are not visible from the public 
right-of-way;

Installations of skylights on the rear of a structure that 
will not be visible from the public right-of-way, and would not 
remove or alter character-defining roof materials;

Installation of solar panels and arrays in locations that 
are not readily visible from the public right-of-way or that are 
designed so as to have a minimal impact on the historic resource 
or the historic district (e.g., systems that are ground-mounted in 
areas other than the front or side yard of a corner lot, located on 
accessory or outbuildings, on non-historic additions, or on rear 
facing roof planes); 

Installation of car charging stations in any location on a 
property or in the right-of-way;
Installation of satellite dishes; 

Removal of trees greater than 6” in diameter (d.b.h.) 
that are dead, dying, or present an immediate hazard.  

Removal of trees greater than 6” in diameter (d.b.h.) 
in the rear of the property that will not impact the overall tree 
canopy of the surrounding district or historic site; 

               Replacement tree required as a condition; and,
Other minor alterations that may be required by the 

Department of Permitting Services post-Commission approval 
that would have no material effect on the historic character of the 
property.

Devon Murtha
Rectangle



APPLICATION FOR
HISTORIC AREA WORK PERMIT 

HISTORIC PRESERVATION COMMISSION 
301.563.3400

APPLICANT:

Name: ___________________________________    E-mail: _________________________________

Address: _________________________________  City: ________________ Zip:____________ 

Daytime Phone: ___________________________  Tax Account No.: _________________________ 

AGENT/CONTACT (if applicable):

Name: ___________________________________    E-mail: _________________________________

Address: _________________________________  City: ________________ Zip:____________ 

Daytime Phone: ___________________________  Contractor Registration No.: _______________ 

LOCATION OF BUILDING/PREMISE: MIHP # of Historic Property___________________________

Is the Property Located within an Historic District? 

Is there an Historic Preservation/Land Trust/Environmental Easement on the Property? If YES, include a 
map of the easement, and documentation from the Easement Holder supporting this application.

Are other Planning and/or Hearing Examiner Approvals /Reviews Required as part of this Application? 
(Conditional Use, Variance, Record Plat, etc.?) If YES, include information on these reviews as 
supplemental information. 

Building Number: ________________ Street: ______________________________________________ 

Town/City: __________________________ Nearest Cross Street: __________________________________ 

Lot: ____________ Block: ___________ Subdivision: _______ Parcel: _____

TYPE OF WORK PROPOSED: See the checklist on Page 4 to verify that all supporting items 
for  proposed work are submitted with this application. Incomplete Applications will not 
be accepted for review. Check all that apply:
� New Construction
� Addition
� Demolition
� Grading/Excavation

� Deck/Porch
� Fence
� Hardscape/Landscape
� Roof

� Shed/Garage/Accessory Structure
� Solar
� Tree removal/planting
� Window/Door
� Other:__________________

I hereby certify that I have the authority to make the foregoing application, that the application is correct
and accurate and that the construction will comply with plans reviewed and approved by all necessary
agencies and hereby acknowledge and accept this to be a condition for the issuance of this permit.

Signature of owner or authorized agent Date

For Staff only:
HAWP#______________
Date assigned_______

__Yes/District Name_________________
__No/Individual Site Name_________________

Approval for 7051 Carroll Avenue, not 7501 Carroll Avenue

Devon Murtha
HPC Approval Stamp

Devon Murtha
Reviewed





Description of Property: Please describe the building and surrounding environment. Include information on significant structures, 
landscape features, or other significant features of the property:

Description of Work Proposed: Please give an overview of the work to be undertaken:

Devon Murtha
Reviewed

Devon Murtha
HPC Approval Stamp



Work Item 1:

Description of Current Condition: Proposed Work:

Work Item 2:

Description of Current Condition: Proposed Work:

Work Item 3:

Description of Current Condition: Proposed Work:

Devon Murtha
Reviewed

Devon Murtha
HPC Approval Stamp



HISTORIC AREA WORK PERMIT 
CHECKLIST OF 

APPLICATION REQUIREMENTS 

Required 
Attachments 

Proposed 
Work 

I. Written
Description

2. Site Plan 3. Plans/ 
Elevations

4. Material 
Specifications 

5. Photographs 6. Tree Survey 7. Property
Owner 
Addresses

New 
Construction * * * * * * * 

Additions/ 
Alterations * * * * * * * 

Demolition * * * * * 

Deck/Porch * * * * * 
* 

* 

Fence/Wall * * * * * * * 

Driveway/ 
Parking Area * * * * * * 

Grading/Exc
avation/Land
scaing 

* * * * * * 

Tree Removal * * * * * * 

Siding/ Roof 
Changes * * * * * * 

Window/ 
Door Changes * * * * * * 

Masonry 
Repair/ 
Repoint 

* * * * * * 

Signs * * * * * * 

Devon Murtha
Reviewed

Devon Murtha
HPC Approval Stamp

Devon Murtha
HPC Approval Stamp

Devon Murtha
HPC Approval Stamp



PROJECT INFORMATION
OWNER
NAME: VICTORY TOWER

PROJECT MANAGER
NAME:
PHONE: 

CONTRACTOR
NAME: UNIVERSAL RENEWABLES
PHONE: 202.956.8565

AUTHORITIES HAVING JURISDICTION
BUILDING: MONTGOMERY CO MD
ZONING: MONTGOMERY CO MD
UTILITY: PEPCO

DESIGN SPECIFICATIONS
OCCUPANCY: GROUP R-4
ZONE DISTRICT:              COMMERCIAL
CONSTRUCTION:             TYPE III-B
GROUND SNOW LOAD: 25 PSF
WIND EXPOSURE: B
WIND SPEED: 115 MPH
FIRE SPRINKLERS:          NO
ROOF FIRE-RESISTANCE CLASS: TYPE-C
APPLICABLE CODES & STANDARDS
2018 INTERNATIONAL BUILDING CODE ER 31-19
CHAPTER 8 COUNTY BUILDING CODE
2018 INTERNATIONAL BUILDING CODE
2018 INTERNATIONAL EXISTING BUILDING CODE
2018 IGCC PUBLISHED
MARYLAND ACCESSIBILITY CODE
2012 INTERNATIONAL GREEN CONSTRUCTION CODE
2015 IBC AMENDMENTS
2015 NFPA 1 FIRE CODE
2015 NFPA 101 LIFE SAFETY CODE
2018 INTERNATIONAL ENERGY CONSERVATION CODE (IECC)
2017 NFPA 70 (NATIONAL ELECTRIC CODE)
CHAPTER 35 OF IBC-2018 REFERENCED STANDARDS

SCOPE OF WORK
SYSTEM SIZE: STC: 149 x 490W = 73.010kW

PTC: 149 x 459.1W = 68.406kW
(149) HANWHA Q-CELLS Q.PEAK DUO BLK ML-G11+ 490
(1) SOLAR EDGE SE50KUS (208V), (1) SOLAR EDGE SE17.3KUS (208V)

ATTACHMENT TYPE:       UNIVERSAL AL ELEVATED RACKING
MSP UPGRADE:               NO

NEW PV SYSTEM: 73.010 kWp
 VICTORY TOWER

7051 CARROLL AVENUE,
TAKOMA PARK, MD 20912

ASSESSOR'S #: 01072074

2.1.1 SITE NOTES:
2.1.2 A LADDER WILL BE IN PLACE FOR INSPECTION IN COMPLIANCE WITH OSHA REGULATIONS.
2.1.3 THE PV MODULES ARE CONSIDERED NON-COMBUSTIBLE AND THIS SYSTEM IS A UTILITY

INTERACTIVE SYSTEM WITH STORAGE BATTERIES.
2.1.4 THE SOLAR PV INSTALLATION WILL NOT OBSTRUCT ANY PLUMBING, MECHANICAL, OR BUILDING

ROOF VENTS.
2.1.5 PROPER ACCESS AND WORKING CLEARANCE AROUND EXISTING AND PROPOSED ELECTRICAL

EQUIPMENT WILL BE PROVIDED AS PER SECTION NEC 110.26.
2.1.6 ROOF COVERINGS SHALL BE DESIGNED, INSTALLED, AND MAINTAINED IN ACCORDANCE WITH

THIS CODE AND THE APPROVED MANUFACTURER'S INSTRUCTIONS SUCH THAT THE ROOF
COVERING SERVES TO PROTECT THE BUILDING OR STRUCTURE.

2.2.1 EQUIPMENT LOCATIONS
2.2.2 ALL EQUIPMENT SHALL MEET MINIMUM SETBACKS AS REQUIRED BY NEC 110.26.
2.2.3 WIRING SYSTEMS INSTALLED IN DIRECT SUNLIGHT MUST BE RATED FOR EXPECTED OPERATING

TEMPERATURE AS SPECIFIED BY NEC 690.31 (A),(C) AND NEC TABLE 310.15 (B)(2)(A).
2.2.4 JUNCTION AND PULL BOXES PERMITTED INSTALLED UNDER PV MODULES ACCORDING TO NEC

690.34.
2.2.5 ADDITIONAL AC DISCONNECT(S) SHALL BE PROVIDED WHERE THE INVERTER IS NOT WITHIN

SIGHT OF THE AC SERVICING DISCONNECT.
2.2.6 ALL EQUIPMENT SHALL BE INSTALLED ACCESSIBLE TO QUALIFIED PERSONNEL ACCORDING TO

NEC APPLICABLE CODES.
2.2.7 ALL COMPONENTS ARE LISTED FOR THEIR PURPOSE AND RATED FOR OUTDOOR USAGE WHEN

APPROPRIATE.

2.3.1 STRUCTURAL NOTES:
2.3.2 RACKING SYSTEM & PV ARRAY WILL BE INSTALLED ACCORDING TO CODE-COMPLIANT

INSTALLATION MANUAL. TOP CLAMPS REQUIRE A DESIGNATED SPACE BETWEEN MODULES,
AND RAILS MUST ALSO EXTEND A MINIMUM DISTANCE BEYOND EITHER EDGE OF THE
ARRAY/SUBARRAY, ACCORDING TO RAIL MANUFACTURER’S INSTRUCTIONS.

2.3.3 JUNCTION BOX WILL BE INSTALLED PER MANUFACTURERS' SPECIFICATIONS. IF
ROOF-PENETRATING TYPE, IT SHALL BE FLASHED & SEALED PER LOCAL REQUIREMENTS.

2.3.4 ROOFTOP PENETRATIONS FOR PV RACEWAY WILL BE COMPLETED AND SEALED W/ APPROVED
CHEMICAL SEALANT PER CODE BY A LICENSED CONTRACTOR.

2.3.5 ALL PV RELATED ROOF ATTACHMENTS TO BE SPACED NO GREATER THAN THE SPAN DISTANCE
SPECIFIED BY THE RACKING MANUFACTURER.

2.3.6 WHEN POSSIBLE, ALL PV RELATED RACKING ATTACHMENTS WILL BE STAGGERED  AMONGST
THE ROOF FRAMING MEMBERS.

2.4.1 GROUNDING NOTES:
2.4.2 GROUNDING SYSTEM COMPONENTS SHALL BE LISTED FOR THEIR PURPOSE, AND GROUNDING

DEVICES  EXPOSED  TO  THE  ELEMENTS  SHALL  BE  RATED  FOR  SUCH  USE.
2.4.3 PV SYSTEMS REQUIRE AN EQUIPMENT GROUNDING CONDUCTOR. ALL METAL ELECTRICAL

EQUIPMENT AND  STRUCTURAL COMPONENTS BONDED TO GROUND, IN ACCORDANCE WITH
250.134 OR 250.136(A). ONLY THE DC CONDUCTORS ARE UNGROUNDED.

2.4.4 PV EQUIPMENT SHALL BE GROUNDED ACCORDING TO NEC 690.43 AND MINIMUM NEC TABLE
250.122.

2.4.5 METAL PARTS OF MODULE FRAMES, MODULE RACKING, AND ENCLOSURE CONSIDERED
GROUNDED IN ACCORD WITH 250.134 AND 250.136(A).

2.4.6 EACH MODULE WILL BE GROUNDED USING WEEB GROUNDING CLIPS AS SHOWN IN
MANUFACTURER DOCUMENTATION AND APPROVED BY THE AHJ.  IF WEEBS ARE NOT USED,
MODULE GROUNDING LUGS MUST BE INSTALLED AT THE SPECIFIED GROUNDING  LUG  HOLES
PER  THE  MANUFACTURERS'  INSTALLATION  REQUIREMENTS.

2.4.7 THE GROUNDING CONNECTION TO A MODULE SHALL BE ARRANGED SUCH THAT THE REMOVAL
OF A MODULE DOES NOT INTERRUPT A GROUNDING CONDUCTOR TO ANOTHER MODULE.

2.4.8 GROUNDING AND BONDING CONDUCTORS, IF INSULATED, SHALL BE COLORED GREEN OR
MARKED GREEN IF #4 AWG OR LARGER [NEC 250.119]

2.4.9 THE GROUNDING ELECTRODE SYSTEM COMPLIES WITH NEC 690.47 AND NEC 250.50 THROUGH
250.106. IF EXISTING SYSTEM IS INACCESSIBLE, OR INADEQUATE, A GROUNDING ELECTRODE
SYSTEM PROVIDED ACCORDING TO NEC 250, NEC 690.47 AND AHJ.

2.4.10 DC PV ARRAYS SHALL BE PROVIDED WITH DC GROUND-FAULT PROTECTION MEETING THE
REQUIREMENTS OF 690.41(B)(1) AND (2) TO REDUCE FIRE HAZARDS

2.5.1 INTERCONNECTION NOTES:
2.5.2 LOAD-SIDE   INTERCONNECTION   SHALL   BE   IN   ACCORDANCE   WITH   [NEC 705.12 (B)]
2.5.3 THE SUM OF 125 PERCENT OF THE POWER SOURCE(S) OUTPUT CIRCUIT CURRENT AND THE

RATING OF THE OVERCURRENT DEVICE PROTECTING THE BUSBAR SHALL NOT EXCEED 120
PERCENT OF THE AMPACITY OF THE BUSBAR, PV DEDICATED BACKFEED BREAKERS MUST BE
LOCATED OPPOSITE END OF THE BUS FROM THE UTILITY SOURCE OCPD [NEC 705.12(B)(2)(3)].

2.5.4 AT MULTIPLE ELECTRIC POWER SOURCES OUTPUT COMBINER PANEL, TOTAL RATING OF ALL
OVERCURRENT DEVICES SHALL NOT EXCEED AMPACITY OF BUSBAR. HOWEVER, THE
COMBINED OVERCURRENT DEVICE MAY BE EXCLUDED ACCORDING TO NEC 705.12 (B)(2)(3)(C).

2.5.5 FEEDER TAP INTERCONNECTION (LOAD SIDE) ACCORDING TO NEC 705.12 (B)(2)(1)
2.5.6 SUPPLY SIDE TAP INTERCONNECTION ACCORDING TO NEC 705.12 (A) WITH SERVICE 

ENTRANCE CONDUCTORS IN ACCORDANCE WITH NEC 230.42
2.5.7 BACKFEEDING BREAKER FOR ELECTRIC POWER SOURCES OUTPUT IS EXEMPT FROM

ADDITIONAL FASTENING [NEC 705.12 (B)(5)].

2.6.1      DISCONNECTION AND OVER-CURRENT PROTECTION NOTES:
2.6.2 DISCONNECTING SWITCHES SHALL BE WIRED SUCH THAT WHEN THE SWITCH IS OPENED THE

CONDUCTORS REMAINING ENERGIZED ARE CONNECTED TO THE TERMINALS MARKED “LINE
SIDE” (TYPICALLY THE UPPER TERMINALS).

2.6.3 DISCONNECTS TO BE ACCESSIBLE TO QUALIFIED UTILITY PERSONNEL, BE LOCKABLE, AND BE A
VISIBLE-BREAK SWITCH.

2.6.4 BOTH POSITIVE AND NEGATIVE PV CONDUCTORS ARE UNGROUNDED. THEREFORE BOTH MUST
OPEN WHERE A DISCONNECT IS REQUIRED, ACCORDING TO NEC 690.13.

2.6.5 ISOLATING DEVICES OR EQUIPMENT DISCONNECTING MEANS SHALL BE INSTALLED IN CIRCUITS
CONNECTED TO EQUIPMENT AT A LOCATION WITHIN THE EQUIPMENT, OR WITHIN SIGHT AND
WITHIN 10 FT. OF THE EQUIPMENT. AN EQUIPMENT DISCONNECTING MEANS SHALL BE
PERMITTED TO BE REMOTE FROM THE EQUIPMENT WHERE THE EQUIPMENT DISCONNECTING
MEANS CAN BE REMOTELY OPERATED FROM WITHIN 10 FT. OF THE EQUIPMENT, ACCORDING
TO NEC 690.15 (A).

2.6.6 PV SYSTEM CIRCUITS INSTALLED ON OR IN BUILDINGS SHALL INCLUDE A RAPID SHUTDOWN
FUNCTION TO REDUCE SHOCK HAZARD FOR EMERGENCY RESPONDERS IN ACCORDANCE WITH
690.12(A) THROUGH (D)

2.6.7 ALL OCPD RATINGS AND TYPES SPECIFIED ACCORDING TO NEC 690.8, 690.9, AND 240.
2.6.8 BOTH POSITIVE AND NEGATIVE PV CONDUCTORS ARE UNGROUNDED, THEREFORE BOTH

REQUIRE OVER-CURRENT PROTECTION, ACCORDING TO NEC 240.21. (SEE EXCEPTION IN NEC
690.9)

2.6.9 IF REQUIRED BY AHJ, SYSTEM WILL INCLUDE ARC-FAULT CIRCUIT PROTECTION ACCORDING TO
NEC 690.11 AND UL1699B.

2.7.1 WIRING & CONDUIT NOTES:
2.7.2 ALL CONDUIT AND WIRE WILL BE LISTED AND APPROVED FOR THEIR PURPOSE. CONDUIT AND

WIRE SPECIFICATIONS ARE BASED ON MINIMUM CODE REQUIREMENTS AND ARE NOT MEANT
TO LIMIT UP-SIZING.

2.7.3 ALL CONDUCTORS SIZED ACCORDING TO NEC 690.8, NEC 690.7.
2.7.4 EXPOSED PV SOURCE CIRCUITS AND OUTPUT CIRCUITS SHALL USE WIRE LISTED AND

IDENTIFIED AS PHOTOVOLTAIC (PV) WIRE [690.31 (C)].  PV MODULES WIRE LEADS SHALL
BE LISTED FOR USE ON PV ARRAYS, ACCORDING TO NEC 690.31 (A).

2.7.5 PV WIRE BLACK WIRE MAY BE FIELD-MARKED WHITE [NEC 200.6 (A)(6)].
2.7.6 MODULE WIRING SHALL BE LOCATED AND SECURED UNDER THE ARRAY.
2.7.7 ACCORDING TO NEC 200.7, UNGROUNDED SYSTEMS DC CONDUCTORS COLORED OR MARKED

AS FOLLOWS:
DC POSITIVE- RED, OR OTHER COLOR EXCLUDING WHITE, GRAY AND GREEN
DC NEGATIVE- BLACK, OR OTHER COLOR EXCLUDING WHITE, GRAY AND GREEN

2.7.8 AC CONDUCTORS COLORED OR MARKED AS FOLLOWS:
PHASE A OR L1- BLACK
PHASE B OR L2- RED, OR OTHER CONVENTION IF THREE PHASE
PHASE C OR L3- BLUE, YELLOW, ORANGE*, OR OTHER CONVENTION
NEUTRAL- WHITE OR GRAY

* IN 4-WIRE DELTA CONNECTED SYSTEMS THE PHASE WITH HIGHER VOLTAGE TO BE MARKED
ORANGE [NEC 110.15].

*NEC2017I2

*NEC2017I2
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GENERAL NOTES
1. FIELD VERIFY ALL MEASUREMENTS
2. SEE SHEET T-001 FOR LEGEND OF SYMBOLS
3. FIELD VERIFY EQUIPMENT LOCATIONS
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(N) (1) AC DISCONNECT FUSED

(N) (2) INVERTERS

INTERIOR PV EQUIPMENT

SQUARE FOOTAGE OF ROOF: 8049.90 SQ. FT.
SQUARE FOOTAGE OF ARRAY: 3708.36 SQ. FT.
PERCENTAGE OF ROOF SPACE USED BY SOLAR PV ARRAYS 46.07%< 66%
PV COVERAGE: 46.07%

(E) (1) MAIN ELECTRICAL PANEL (L)
(E) (1) UTILITY METER / CT CABINET

NOTE: AC DISCONNECT IS LOCKABLE, TAGGABLE, VISIBLE AND ACCESSIBLE 24/7

NOTE: SOLAR INVERTER INSTALLED IS A SMART INVERTER PER CALIFORNIA RULE 21
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(Е) MAIN ELECTRICAL PANEL (L)
120/208 V 3Ø, 4W
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TAP

1

1
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1 1

JUNCTION BOX #1

2 2 2
3/4 EMT:
(4) #10 THWN
(1) #10 GROUND

45' MAX FREE AIR:
(4) #10 PV WIRE
(1) #6 GROUND

1 1/2 EMT:
(3) #2/O THWN
(1) #6 GROUND
(1) #6 NEUTRAL

INTERCONNECTION TYPE:
SUPPLY SIDE CONNECTION (LINE TAP) VIA ILSCO
IPC500-500 OR EQUIVALENT INSIDE MEP.
WIRE LENGTHS NOT EXCEED 10'

IN BRANCH

I

25

2 EMT:
(3) #250 KCMIL THWN
(1) #6 GROUND
(1) #6 NEUTRAL

45' MAX FREE AIR:
(2) #10 PV WIRE
(1) #6 GROUND

45' MAX FREE AIR:
(6) #10 PV WIRE
(1) #6 GROUND

45' MAX FREE AIR:
(2) #10 PV WIRE
(1) #6 GROUND

3/4 EMT:
(2) #10 THWN
(1) #10 GROUND

3/4 EMT:
(6) #10 THWN
(1) #10 GROUND

3/4 EMT:
(2) #10 THWN
(1) #10 GROUND

3/4 EMT:
(3) #6 THWN
(1) #10 GROUND
(1) #10 NEUTRAL
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(3) #250 KCMIL THWN
(1) #6 GROUND
(1) #6 NEUTRAL
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I
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I
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NOTE: AC DISCONNECT IS LOCKABLE, TAGGABLE, VISIBLE AND ACCESSIBLE 24/7

NOTE: SOLAR INVERTER INSTALLED IS A SMART INVERTER PER CALIFORNIA RULE 21
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OPERATING VOLTAGE

OPERATING CURRENT

MAX SYSTEM VOLTAGE VDС

SHORT CIRCUIT CURRENT ADC

600

108

PHOTOVOLTAIC SYSTEM
DC DISCONNECT

VDC

ADC109.3

400

WARNING
ELECTRICAL SHOCK HAZARD

DO NOT TOUCH TERMINALS
TERMINALS ON BOTH THE LINE AND

LOAD SIDES MAY BE ENERGIZED
IN THE OPEN POSITON

LABEL 12
AT EACH DC DISCONNECTING MEANS
(4" X 5"). [NEC 690.14 (C)(2), 690.17 (4), 690.53]

OPERATING VOLTAGE

OPERATING CURRENT

MAX SYSTEM VOLTAGE VDС

SHORT CIRCUIT CURRENT ADC

PHOTOVOLTAIC SYSTEM
DC DISCONNECT

VDC

ADC

WARNING
ELECTRICAL SHOCK HAZARD

DO NOT TOUCH TERMINALS
TERMINALS ON BOTH THE LINE AND

LOAD SIDES MAY BE ENERGIZED
IN THE OPEN POSITON

LABEL 13
AT EACH DC DISCONNECTING MEANS
(4" X 5"). [NEC 690.14 (C)(2), 690.17 (4), 690.53]

600

18

16.33

600

ELECTRICAL SHOCK HAZARD
TERMINALS ON THE LINE AND

LOAD SIDES MAY BE ENERGIZED
IN THE OPEN POSITION

WARNING

LABEL 1
AT EACH DISCONNECTING MEANS FOR
PHOTOVOLTAIC EQUIPMENT (2" X 4").
[NEC 690.13].

POWER SOURCE
OUTPUT CONNECTION

DO NOT RELOCATE THIS
OVERCURRENT DEVICE

WARNING

LABEL 2
AT POINT OF INTERCONNECTION
OVERCURRENT DEVICE (2" X 4").
[NEC 705.12(B)(2)(3)(B)].

WARNING: PHOTOVOLTAIC
POWER SOURCE

LABEL 4
AT EXPOSED RACEWAYS, CABLE TRAYS, AND OTHER WIRING
METHODS; SPACED AT MAXIMUM 10 FT SECTION OR WHERE
SEPARATED BY ENCLOSURES, WALLS, PARTITIONS, CEILINGS,
OR FLOORS (5 3/4" X 1 1/8").
[NEC 690.31(G)]
LETTERS AT LEAST 3/8 INCH; WHITE ON RED BACKGROUND;
REFLECTIVE
[IFC 605.11.1.1]

LABEL 5
AT RAPID SHUTDOWN DISCONNECT SWITCH (5 1/4" X 2").
[NEC 690.56(C)(3)].

LABEL 9
AT EACH AC DISCONNECTING MEANS
(4" X 1").
[NEC 690.13(B)].

LABEL 10
AT EACH DC DISCONNECTING MEANS
(4" X 1").
[NEC 690.13(B)].

SOLAR PV SYSTEM
EQUIPPED WITH

RAPID SHUTDOWN

TURN RAPID SHUTDOWN SWICH TO
THE "OFF" POSITION TO SHUT DOWN

PV SYSTEM AND REDUCE SHOCK
HAZARD IN ARRAY

LABEL 3
AT RAPID SHUTDOWN SYSTEM
(3 3/4" X 5 1/4"). [NEC 690.56(C)(1)(A)].

LABELING NOTES
1.1 LABELING REQUIREMENTS BASED ON THE 2017 NATIONAL ELECTRICAL CODE, INTERNATIONAL
FIRE CODE 605.11, OSHA STANDARD 1910.145, ANSI Z535
1.2 MATERIAL BASED ON THE REQUIREMENTS OF THE AUTHORITY HAVING JURISDICTION.
1.3 LABELS TO BE OF SUFFICIENT DURABILITY TO WITHSTAND THE ENVIRONMENT INVOLVED.
1.4 LABELS TO BE A MINIMUM LETTER HEIGHT OF 3/8” AND PERMANENTLY AFFIXED.
1.5 ALERTING WORDS TO BE COLOR CODED.  “DANGER” WILL HAVE RED BACKGROUND; “WARNING”
WILL HAVE ORANGE BACKGROUND; “CAUTION” WILL HAVE YELLOW BACKGROUND. [ANSI Z535]
1.6 ALL SIGNAGE MUST BE PERMANENTLY ATTACHED AND BE WEATHER RESISTANT/SUNLIGHT
RESISTANT AND CANNOT BE HAND-WRITTEN PER NEC 110.21(B)

PHOTOVOLTAIC SYSTEM
AC DISCONNECT

RATED AC OUTPUT CURRENT
NOMINAL OPERATING AC VOLTAGE

LABEL 11
AT POINT OF INTERCONNECTION, MARKED
AT DISCONNECTING MEANS (4" X 2").
[NEC 690.54]

INTERACTIVE PHOTOVOLTAIC SYSTEM CONNECTED
PHOTOVOLTAIC SYSTEM DISCONNECT LOCATED

NORTH SIDE OF THE HOUSE

PERMANENT PLAQUE OR DIRECTORY PROVIDING THE LOCATION  OF THE SERVICE
DISCONNECTING MEANS AND THE PHOTOVOLTAIC SYSTEM DISCONNECTING
MEANS IF NOT IN THE SAME LOCATION (5 3/4" X 1 1/8").
[NEC 690.56(B)]
WHERE THE PV SYSTEMS ARE REMOTELY LOCATED FROM EACH OTHER, A
DIRECTORY IN ACCORDANCE WITH 705.10 SHALL BE PROVIDED AT EACH PV
SYSTEM DISCONNECTING MEANS.
PV SYSTEM EQUIPMENT AND DISCONNECTING MEANS SHALL NOT BE INSTALLED IN
BATHROOMS
[NEC 690.4(D),(E)]

PHOTOVOLTAIC SOLAR
AC DISCONNECT

CAUTION
SOLAR ELECTRIC SYSTEM CONNECTED

LABEL 6
AT UTILITY METER (5 3/4" X 1 1/8")
[NEC 690.56(B)]

LABEL 7
AT POINT OF INTERCONNECTION
(2 3/4" X 1 5/8").
[NEC 705.12(B)(3)]

WARNING
SOLAR ELECTRIC

CIRCUIT BREAKER
IS BACKFED

LABEL 8
AT POINT OF INTERCONNECTION
(2" X 1").
[NEC 705.12(B)(3)]

PHOTOVOLTAIC SOLAR
DC DISCONNECT 187.75 A

V208

SOLAR ELECTRIC
PV PANELS

DIRECTORY

RAPID SHUTDOWN
SWITCH FOR

SOLAR PV SYSTEM

WARNING
TRIPLE POWER SUPPLY
SOURCES: UTILITY GRID
BATTERY AND PV SOLAR

ELECTRIC SYSTEM

DISCONNECTS

INVERTERS

OCPDS

MODULES

ASHRAE EXTREME LOW -15°C (5.0°F), SOURCE: WASHINGTON\NATIONAL (38.87°; -77.03°)
ASHRAE 2% HIGH 35.2°C (95.4°F), SOURCE: WASHINGTON\NATIONAL (38.87°; -77.03°)

REF. QTY. RATED CURRENT MAX VOLTAGE
CB1 1 70A 208VAC
CB2 1 175A 208VAC
F1-3 3 250A 208VAC

REF. QTY. MAKE AND MODEL RATED CURRENT MAX RATED VOLTAGE
SW1 1 SQUARE D D325NRB OR EQUIV. 400A 208VAC

REF. QTY. MAKE AND MODEL PMAX PTC ISC IMP VOC VMP TEMP. COEFF. OF VOC FUSE RATING
PM1-149 149 HANWHA Q-CELLS Q.PEAK DUO BLK ML-G11+ 490 490W 459.1W 11..20A 10.67A 53.86V 45.93V -0.145V/°C (-0.27%/°C) 20A

REF. QTY. MAKE AND MODEL AC
VOLTAGE GROUND OCPD

RATING
RATED
POWER

MAX OUTPUT
CURRENT

MAX INPUT
CURRENT

MAX INPUT
VOLTAGE

CEC WEIGHTED
EFFICIENCY

I1 1 SOLAR EDGE SE50KUS (208V) 208V FLOATING 175A 50000W 139.5A 139.5A 600V 97.0%
I2 1 SOLAR EDGE SE17.3KUS (208V) 208V FLOATING 70A 17300W 48.25A 55A 600V 97.5%

POWER OPTIMIZERS
REF. QTY. MODEL RATED INPUT POWER MAX OUTPUT CURRENT MAX INPUT ISC MAX DC VOLTAGE WEIGHTED EFFICIENCY

PO1-75 75 SOLAR EDGE P1101 1100W 18A 15A 80V 98.6%

SYSTEM SUMMARY
INVERTER #1 INVERTER #2

STRING #1 STRING #2 STRING #3-6 STRING #1
POWERBOX MAX OUTPUT CURRENT 18A 18A 18A 18A
OPTIMIZERS IN SERIES 13 12 10 10
NOMINAL STRING VOLTAGE 400V 400V 400V 600V
ARRAY OPERATING CURRENT 30.63A 29.4A 24.5A 16.33A
ARRAY STC POWER 63,210W 9,800W
ARRAY PTC POWER 59,224W 9,182W
MAX AC CURRENT 139.5A 48.25A
MAX AC POWER 50,000W 17,300W
DERATED (CEC) AC POWER 50,000W 8,845W
TOTAL STC POWER 73,010W
TOTAL PTC POWER 68,406W
MAX AC CURRENT 187.75A
MAX AC POWER 67,300W
DERATED (CEC) AC POWER 58,845W

CONDUCTOR AND CONDUIT SCHEDULE W/ELECTRICAL CALCULATIONS

ID TYPICAL CONDUCTOR CONDUIT CURRENT-CARRYING
CONDUCTORS IN CONDUIT OCPD EGC TEMP. CORR.

FACTOR
CONDUIT FILL

FACTOR
CONT.

CURRENT
MAX. CURRENT

(125%) BASE AMP. DERATED
AMP. TERM. TEMP. RATING AMP. @ TERMINAL

1 7 10 AWG PV WIRE, COPPER FREE AIR 2 N/A 6 AWG BARE, COPPER 0.91 (35.2 °C) 1 18A 22.5A 55A 50.05A 75°C 35A
2 3 10 AWG THWN-2, COPPER 0.75'' DIA EMT 3 N/A 10 AWG THWN-2, COPPER 0.91 (35.2 °C) 1 18A 22.5A 40A 36.4A 75°C 35A
3 1 10 AWG THWN-2, COPPER 0.75'' DIA EMT 2 N/A 10 AWG THWN-2, COPPER 0.91 (35.2 °C) 1 18A 22.5A 40A 36.4A 75°C 35A
4 1 2/O AWG THWN-2, COPPER 1.5'' DIA EMT 3+N 175A 6 AWG THWN-2, COPPER 0.91 (35.2 °C) 1 139.5A 174.38A 195A 177.45A 75°C 175A
5 1 6 AWG THWN-2, COPPER 0.75'' DIA EMT 3+N 70A 10 AWG THWN-2, COPPER 0.91 (35.2 °C) 1 48.25A 60.31A 75A 68.25A 75°C 65A
6 1 250 kcmil THWN-2, COPPER 2'' DIA EMT 3+N 250A 4 AWG THWN-2, COPPER 0.91 (35.2 °C) 1 187.75A 234.69A 290A 263.9A 75°C 255A
7 1 250 kcmil THWN-2, COPPER 2'' DIA EMT 3+N N/A 4 AWG THWN-2, COPPER 0.91 (35.2 °C) 1 187.75A 234.69A 290A 263.9A 75°C 255A

*FOR AMPACITIES ABOVE 100 A
TERMINALS TO BE RATED FOR 75°C
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CONTRACTOR REQUIREMENTS

DIGITAL FILES: PDF STRUCTURAL DRAWINGS SUPERCEDE ANY AND ALL DIGITAL FILES (I.E. DWG, DXF, RVT, ETC). ANY 
DISCREPANCIES SHALL BE BROUGHT TO ATTENTION OF DESIGN TEAM. DRAWINGS SHALL NOT BE SCALED.

DRAWING SCALE: DO NOT SCALE DRAWINGS FOR DIMENSIONS. IF ANY DIMENSIONS ARE MISSING SUBMIT AN RFI FOR 
DESIGN TEAM REVIEW.

COORDINATION: CONTRACTOR SHALL NOTIFY DESIGN TEAM OF ANY AND ALL COORDINATION ISSUES BETWEEN 
ARCHITECTURAL, STRUCTURAL, MECHANICAL, CIVIL, ELECTRICAL, PLUMBING, INTERIOR DESIGN AND ANY OTHER 
DESIGN CONSULTANTS.

EXISTING CONDITIONS: FOR EXISTING CONDITIONS OR STRUCTURES, CONTRACTOR SHALL NOTIFY DESIGN TEAM OF 
ANY AND ALL DISCOVERED ITEMS THAT ARE EITHER DISCREPANCIES OR CONFLICT WITH DESIGN DRAWINGS.

CONSTRUCTION STANDARDS: ALL CONSTRUCTION SHALL BE IN ACCORDANCE WITH 2021 IBC BUILDING CODE. 
CONSTRUCTION SHALL CONFORM TO MATERIAL INSTALLATION REQUIREMENTS AS OUTLINED IN EACH MATERIAL 
SECTION. CONTRACTOR SHALL MAINTAIN, ON SITE, A PRINTED VERSION OF EACH CONSTRUCTION BUILDING 
STANDARD AS APPLICABLE TO PROJECT.

PRODUCT SUBSTITUTIONS: ALTERNATIVE PRODUCTS MAY BE REQUESTED BY THE CONTRACTOR AS A RFI OR 
SUBMITTAL. SUBSTATIONS SHALL BE EQUIVALENT IN NATURE, STRENGTH AND APPROVALS.

MEANS AND METHODS: CONTRACTOR IS FULLY RESPONSIBLE FOR MEANS AND METHODS. NOTHING IN THE DESIGN 
DRAWINGS, SUBMITTAL REVIEW OR RFI RESPONSE SHALL CONSTRUE DESIGNER LEAD INSTRUCTIONS ON MEANS AND 
METHODS. THIS REQUIREMENT SHALL BE EXTEND TO INCLUDE SAFETY.

TEMPORARY CONSTRUCTION LOADS: CONSTRUCTION LOADS SHALL NOT BE GREATER THAN LIVE LOADS LISTED IN 
GENERAL NOTES. FOR TEMPORARY CONSTRUCTION LOADING EXCEEDING LIVE LOAD CAPACITIES, CONTRACTOR 
SHALL DEVELOP A TEMPORARY SHORING PLAN OR RECEIVE EOR WRITTEN APPROVAL.

TEMPORARY BRACING: CONTRACTOR IS FULLY RESPONSIBLE FOR ANY TEMPORARY BRACING, SHORING, SUPPORTS, 
LIFE SAFETY AND CONSTRUCTION ENGINEERING DESIGN UNTIL THE STRUCTURAL SYSTEM IS FULLY INSTALLED AND IN 
A COMPLETE STATE.

AS-BUILT DRAWINGS: CONTRACTOR SHALL BE RESPONSIBLE FOR MAINTAIN AN AS-BUILT SET OF DOCUMENTS THAT 
INCLUDES DESIGN CHANGES THROUGH ASI'S, RFI'S, SSK'S AND SUBMITTALS. CONTRACTOR SHALL PROVIDE A COPY 
OF AS-BUILT DRAWINGS TO DESIGN TEAM AT COMPLETION OF PROJECT.

GENERAL PROJECT SPECIFICATIONS

STRUCTURAL DESIGN CRITERIA

ZONE 1 - IN
TERIO

R R
OOF

ZONE 2 - EDGE R
OOF

ZONE 2 - EDGE R
OOF

ZONE 2 

ZONE 2 

ZONE 4 - INTERIOR WALL

ZONE 5 - CORNER WALL

ZONE 3 - CORNER ROOF

ZONE 3 

ZONE 3 

ZONE 3 

Z
O

N
E

 5
 

Z
O

N
E

 4
 

Z
O

N
E

 5
 

EFFECTIVE WIND AREA ON BUILDING COMPONENT 

NOTES:
• COMPONENT AND CLADDING WIND FORCES ARE PRESENTED AS ULTIMATE WIND PRESSURES. ALLOWABLE

WIND PRESSURES MAY BE ASSUMED BY MULTIPLYING THE TABULATED VALUES BY 0.6
• TABULATED VALUES MAY BE LINEARLY INTERPOLATED FOR SF VALUES BETWEEN THOSE PRESENTED.

ALTERNATIVELY & CONSERVATIVELY, FORCES MAY BE ROUNDED UP TO A HIGHER VALUE ASSOCIATED WITH
THE LOWER SF TABULATED SF AREA.

• (-) NEGATIVE VALUES REPRESENT SUCTION FORCES WHICH IS EQUIVALENT TO A COMPONENT OR CLADDING
BEING PULLED AWAY FROM THE ATTACHMENT POINTS.

• (+) VALUES REPRESENT PRESSURE FORCES WHICH IS EQUIVALENT TO A COMPONENT OR CLADDING BEING
PUSHED TOWARDS THE ATTACHMENT POINTS.

• VALUES ARE COMBINATION OF CODE PRESCRIBED SOLAR PANEL LOADING AND COMPONENT AND CLADDING
BASED UPON ENGINEERING JUDGMENT OF MOST CONSERVATIVE AND/OR APPLICABLE.

EXISTING STRUCTURE

ALUMINUM FRAMING

ADDITIONAL NOTES

SUBMITTALS & RFI'S

SUBMITTALS

SUBMITTAL REVIEW: CONTRACTOR SHALL FULLY REVIEW AND COMMENT ON ALL SUBMITTED SHOP DRAWINGS OR 
OTHER SUBMITTALS. "RUBBER STAMPED" REVIEWS WILL BE REJECTED BY DESIGN TEAM. DESIGN TEAM REVIEW OF 
DRAWINGS IS TO ENSURE DESIGN INTENT AND DOES NOT INCLUDE REVIEW OF QUANTITIES OR DIMENSIONS. ERRORS 
AND OMISSIONS IN APPROVED SHOP DRAWINGS DOES NOT RELIEVE CONTRACTOR OF DUTIES PER STRUCTURAL 
DRAWINGS. REVIEW COMMENTS SHALL INCLUDE INITIALS AND COMPANY NAME IN EACH COMMENT.

SUBMITTAL REVIEW TIME: SUBMITTALS SHALL BE REVIEWED BY DESIGN TEAM WITH IN 10 BUSINESS DAYS. DESIGN 
TEAM IS NOT RESPONSIBLE FOR CONSTRUCTION DELAYS ASSOCIATED WITH REVIEW OF SUBMITTALS.

REQUIRED SUBMITTALS: CONTRACTOR SHALL SUBMIT ON ANY AND ALL BUILDING MATERIALS AND SHOP DRAWINGS 
REQUIRED. AT A MINIMUM, CONTRACTOR SHALL PROVIDE THE FOLLOWING STRUCTURAL SUBMITTALS:

• CONSTRUCTION INSTALLATION QUALITY CONTROL PLAN
• CONSTRUCTION INSTALLATION QUALITY CONTROL PLAN  RESULTS AND CONTRACTOR COMPLIANCE

STATEMENT LETTER
• PRODUCT DATA FOR ANCHOR RODS & HOLDOWNS OUTSIDE OF THOSE SPECIFIED IN CONTRACT DOCUMENTS

DELEGATED DESIGN: CONTRACTOR SHALL PROVIDED ENGINEERED DRAWINGS AND CALCULATIONS FOR REVIEW OF 
ANY SUBMITTALS THAT ARE MARKED AS DELEGATED DESIGN. DELEGATED DESIGN SUBMITTALS SHALL INCLUDE A 
PROFESSIONAL ENGINEERING SEAL FOR THAT STATE THE PROJECT IS LOCATED.

• NO DELEGATED DESIGN REQUIREMENTS

REQUEST FOR INFORMATION (RFI'S)

RFI'S: RFI SHALL INCLUDE A THOROUGH DESCRIPTION OF THE ISSUE WITH A PROPOSED SOLUTION. RFI'S SHALL 
INCLUDE REFERENCE TO DRAWING NUMBERS, LOCATIONS FROM GRID, DETAIL REFERENCES, PHOTOS AND ANY 
OTHER PERTINENT INFORMATION. INCOMPLETE OR MINIMALLY DESCRIBED RFI'S WILL BE REJECTED.

RFI REVIEW TIME: . RFI RESPONSES SHALL BE REVIEWED AND RESPONDED WITH IN 5 BUSINESS DAYS. DESIGN TEAM 
IS NOT RESPONSIBLE FOR CONSTRUCTION DELAYS ASSOCIATED WITH RFI RESPONSES.

COMPONENT AND CLADDING PRESSURES TABLE

ABBREVIATIONS

ZONE # - ACTION <10 SF [PSF] 100 SF [PSF] 500+ SF [PSF]

ZONE 1 - SUCTION -23.5 -16.0 -16

ZONE 2 - SUCTION -31.2 -16.0 -16

ZONE 3 - SUCTION -35.7 -16.0 -16

ZONE 4 - SUCTION N/A N/A N/A

ZONE 5 - SUCTION N/A N/A N/A

ROOF - PRESSURE 23.5 16.0 16.0

WALL - PRESSURE N/A N/A N/A

ZONE 4 - PARAPET N/A N/A N/A

ZONE 5 - PARAPET N/A N/A N/A

GENERAL ALUMINUM NOTES:

ALUMINUM FRAMING STANDARDS: ALUMINUM DESIGN MANUAL 2020

STANDARD PRACTICE FOR FABRICATING AND ERECTING: FOLLOW ALUMINUM DESIGN MANUAL 2020 PART IX CODE OF 
STANDARD PRACTICE FOR FABRICATING AND ERECTING STRUCTURAL ALUMINUM

ALUMINUM MATERIAL GRADE: 6061-T6

ALUMINUM FRAMING MATERIAL SUPPLIER: UNIVERSAL ALUMINUM PRODUCTS (UAP)

UAP PROPRIETARY EXTRUDED ALUMINUM SHAPES
• 3x2 STRINGER
• 4x3 STRINGER OR POST
• 6x3 BEAM
• 9x3 BEAM
• W8x10.7 BEAM
• SEE CALCULATIONS FOR SECTION PROPERTIES OF ALL UAP EXTRUDED SHAPES

QUALITY CONTROL: 
• INSTALLER SHALL MAINTAIN WRITTEN INSTALLATION QUALITY CONTROL PROGRAM.
• INSTALLER SHALL INSPECT EVERY MEMBER SIZE AND SPLICE LOCATION.
• INSTALLER SHALL INSPECT EVERY BOLTED OR SCREWED CONNECTION.
• INSTALLER SHALL PROVIDE KSB STRUCTURAL ENGINEERING A SIGNED LETTER STATING IN-HOUSE INSPECTION

WAS COMPLETED AND ALL DEVIATIONS CORRECTED.

SPECIAL INSPECTIONS:
• KSB STRUCTURAL ENGINEERING SHALL REQUEST FIELD PHOTOS OF VARIOUS LOCATIONS FOR REVIEW.
• NO 3rd PARTY SPECIAL INSPECTIONS REQUIRED IF INSTALLER PROVIDES WRITTEN QUALITY CONTROL PLAN AND

SIGNED LETTER

SPLICE LOCATIONS:
• SEE DETAILS FOR ALLOWABLE SPLICE LOCATIONS

A.B. ANCHOR BOLT
ADDL ADDITIONAL
AFF ABOVE FINISHED FLOOR
ALT. ALTERNATE
ARCH. ARCHITECT
BM BEAM
BOT. BOTTOM
BRG BEARING
BTWN BETWEEN
CANT. CANTILEVER
CIP CAST IN PLACE
C.J. CONSTRUCTION JOINT
C.L. CENTERLINE
CLR CLEAR
CMU CONCRETE MASONRY UNIT
CONC. CONCRETE
CNX CONNECTION
CONST. CONSTRUCTION
CONT. CONTINUOUS
CNTR CENTER
DBL DOUBLE
DTL. DETAIL
DF DOUGLAS FIR
DIA. DIAMETER
DIAG. DIAGONAL
DWGS DRAWINGS
DWL(S) DOWEL(S)
EA. EACH
E.F. EACH FACE
E.J. EXPANSION JOINT
ELV ELEVATION
EOR ENGINEER OF RECORD
EQ. EQUAL
E.W. EACH WAY
EXP. EXPANSION
EXT. EXTERIOR
FDN FOUNDATION
F.F. FINISHED FLOOR
FTG FOOTING
GA. GAGE
GALV. GALVANIZE
GL GLULAM
FT FOOT
HAS HEADED ANCHOR STUD
HORZ HORIZONTAL
HSS HOLLOW STRUCTURAL SECTION
HT HEIGHT
I.D. INSIDE DIAMETER
I.F. INSIDE FACE
IN INCH
INFO. INFORMATION
INT. INTERIOR
LBS POUNDS
LLH LONG LEG HORIZONTAL
LLV LONG LEG VERTICAL

LVL LAMINATED VENEER LUMBER
LW LIGHT WEIGHT
MAX. MAXIMUM
MECH. MECHANICAL
MFR MANUFACTURER
MID. MIDDLE
MIN. MINIMUM
MISC. MISCELLANEOUS
MTL METAL
N/A NOT APPLICABLE
NOM. NOMINAL
NTS NOT TO SCALE
O.C. ON CENTER
O.D. OUTSIDE DIAMETER
PRLL PARALLEL
P/C PRECAST
PCF POUNDS PER CUBIC FOOT
PERIM. PERIMETER
PRP PERPENDICULAR
PL. PLATE
PLY. PLYWOOD
PSF POUNDS PER SQUARE FOOT
PSI POUNDS PER SQUARE INCH
PT PRESSURE TREATED
R RADIUS
REF. REFER TO
REINF. REINFORCEMENT
REQD REQUIRED
RTU ROOF TOP UNIT
SCHED. SCHEDULE
SHT SHEET
SIM. SIMILAR
S.O.G. SLAB-ON-GRADE
SPEC. SPECIFICATION
SS STAINLESS STEEL
STD STANDARD
STIFF. STIFFENER
T&B TOP AND BOTTOM
TEMP. TEMPERATURE
TEN. TENSION
TERM. TERMINATE
THK THICKNESS
T.O.B. TOP OF BEAM
T.O.C. TOP OF CONCRETE
T.O.F. TOP OF FOOTING
T.O.P. TOP OF PIER
T.O.S. TOP OF SLAB
TYP. TYPICAL
U.N.O. UNLESS NOTED OTHERWISE
VAR. VARIES
VERT. VERTICAL
W/ WITH
W/O WITHOUT
WP WORK POINT
WT WEIGHT
WWM WELDED WIRE MESH

STEEL FRAMING

STEEL STANDARDS: 

ALL STRUCTURAL STEEL DESIGN, FABRICATION AND ERECTION SHALL FOLLOW THE BELOW LISTED STANDARDS.

DESIGN & ENGINEERING: AISC 360 - SPECIFICATIONS FOR STRUCTURAL STEEL BUILDINGS

STANDARD PRACTICES: AISC 303 - CODE OF STANDARD PRACTICE FOR STEEL BUILDINGS AND BRIDGES

BOLTED CONNECTIONS: RCSC - SPECIFICATION FOR STRUCTURAL JOINTS USING HIGH-STRENGTH BOLTS

WELDED CONNECTIONS:  AWS D1.1 - STRUCTURAL WELDING CODE - STEEL

STEEL MATERIAL GRADES

ALL STRUCTURAL STEEL SHALL FOLLOW THE BELOW ASTM DESIGNATIONS UNLESS NOTED OTHERWISE ON DRAWINGS.

A992: WF-SHAPES, WT-SHAPES & HP-SHAPES

A36: ANGLES, PLATES, BARS, C-SHAPES, MC-SHAPES, M-SHAPES, S-SHAPES & MISC. STEEL.

A500 GR.B FY=46: HSS SQUARE OR RECTANGULAR

A500 GR.B FY=42: HSS ROUND

A53 GR.B: STEEL PIPE

A325: STEEL BOLTS, UNLESS NOTED OTHERWISE. EXTERIOR PERMANENTLY EXPOSED BOLT ASSEMBLIES SHALL BE 
TYPE 3,

F1554 GR.55: ANCHOR RODS, UNLESS NOTED OTHERWISE

SHOP PAINTING OR GALVANIZATION

INTERIOR STEEL
ALL STEEL THAT IS WITHIN BUILDING WEATHERPROOFING ENVELOPE NEED NOT BE SHOP PRIMED OR PAINTED. 
ERECTOR SHALL GIVE CONSIDERATION TO SHOP PRIME FOR ANY STEEL THAT MAY BE TEMPORALLY EXPOSED TO 
AMBIENT CONDITION FOR A DURATION THAT WOULD ENABLE NOTABLE SURFACE RUST BASED ON LOCAL 
CONDITIONS. FABRICATOR AND ERECTOR SHALL FOLLOW INDUSTRY STANDARDS FOR GEOGRAPHIC REGION OF 
PROJECT. 

EXTERIOR STEEL
ALL STEEL THAT IS EXTERIOR EXPOSED SHALL BE SHOP PRIMED AND RECEIVE A FINAL RUST INHIBITING COAT OF 
PAINT. 

GALVANIZED STEEL
ONLY GALVANIZE STEEL AS CALLED OUT IN PLAN DETAILS OR NOTES. FOLLOW ASTM; A123, A153 & A385. UNLESS 
NOTED OTHERWISE, NEVER IMPLEMENT GALVANIZED BOLT ASSEMBLIES.

BASE PLATE GROUTING
PROVIDE HIGH-STRENGTH NON-SHRINK GROUT BELOW ALL POST AND COLUMN BASE PLATES. DRY-PACK GROUT AND 
PROVIDE QUALITY CONTROL PROGRAM TO ENSURE FULL COVERAGE, STRENGTH AND PROPER CURING.

PROJECT DESCRIPTION

ROOF MOUNTED SOLAR PANELS AND RACKING SYSTEM TO EXISTING STRUCTURE:

PROJECT CONSISTS OF INSTALLING NEW SOLAR PANEL AND SUPPORTING RACKING SYSTEM TO AN EXISTING 
STRUCTURE. THE PROJECT IS LOCATED AT 7051 CARROLL AVE, TAKOMA PARK, MD. THE EXISTING STRUCTURE IS A 
MULTI-FAMILY SENIOR RESIDENTIAL BUILDING FRAMED OUT OF CONCRETE. THE SOLAR PANELS INSTALLED ON THE 
ROOF ARE TO BE SUPPORTED BY A PROPRIETARY RACKING SYSTEM SUPPLIED BY UNIVERSAL ALUMINUM 
PRODUCTS. THE RACKING SYSTEM IS ALUMINUM AND CONSISTS OF STRINGERS THAT SUPPORT THE SOLAR PANELS. 
THE STRINGERS ARE SUPPORTED BY BEAM FRAME LINES, WHICH ARE THEN SUPPORTED BY VERTICAL POSTS. THE 
ENTIRE SYSTEM CONTAINS BRACES TO RESIST LATERAL WIND AND SEISMIC LOADS WHILE PROVIDING STRUCTURE 
STABILITY. THE SOLAR RACKING SYSTEM IS TO BE PERMANENTLY ATTACHED TO EXISTING ROOF FRAMING. THE 
PROJECT CONSISTS OF (3) SOLAR PANEL ARRAYS WITH APPROXIMATELY 148 +/-SOLAR PANELS TOTAL. 

GOVERNING DESIGN CODES:

MUNICIPALITY: MARYLAND BUILDING PERFORMANCE STANDARDS

GOVERNING CODE: 2021 IBC INTERNATIONAL BUILDING CODE

EXISTING BUILDING CODE: 2021 IEBC INTERNATIONAL EXISTING BUILDING CODE

BUILDING LOADS: ASCE 7-16 MINIMUM DESIGN LOADS AND ASSOCIATED CRITERIA FOR BUILDINGS AND OTHER 
STRUCTURES 

STRUCTURAL STEEL: AISC 360 SPECIFICATION FOR STRUCTURAL STEEL BUILDINGS 

STEEL SEISMIC: AISC 341 SEISMIC PROVISIONS FOR STRUCTURAL STEEL BUILDINGS

CONCRETE: ACI 318 BUILDING CODE REQUIREMENTS FOR STRUCTURAL CONCRETE

MASONRY: TMS 402 BUILDING CODE REQUIREMENTS FOR MASONRY STRUCTURES /TMS 402-16)

WOOD: AWC NDS NATIONAL DESIGN SPECIFICATION FOR WOOD CONSTRUCTION (NDS-05)

WOOD SEISMIC & WIND: SDPWS  SPECIAL DESIGN PROVISIONS FOR WIND AND SEISMIC

COLD-FORMED STEEL: AISI S100 NORTH AMERICAN SPECIFICATION FOR THE DESIGN OF COLD-FORMED STEEL 
STRUCTURAL MEMBERS 

COLD-FORMED STEEL SEISMIC: AISI S400 NORTH AMERICAN STANDARD FOR SEISMIC DESIGN OF COLD FORMED STEEL 
STRUCTURAL SYSTEMS

ALUMINUM: ADM 2020 ALUMINUM DESIGN MANUAL

GRAVITY DESIGN LOADS AND CRITERIA

SOLAR PANELS & RACK STRUCTURE
• SOLAR PANELS: 2.5 PSF
• RACKING FRAME: SELF-WEIGHT (APPROXIMATELY 1.5 PSF AVERAGE)

SNOW
• GROUND SNOW LOADING: 25 PSF (ASCE 7)
• ROOF SNOW LOADING: 20 PSF MIN

SEISMIC LOADS AND CRITERIA

CRITERIA
• RISK CATEGORY: II
• IMPORTANCE FACTOR: 1.0
• SITE CLASS: D
• 0.2 SEC MCER GROUND MOTION : SS=0.133
• 1.0 SEC MCER GROUND MOTION: S1=0.043
• 0.2 SEC SEISMIC DESIGN VALUE: SDS=0.142
• 1.0 SEC SEISMIC DESIGN VALUE: SD1=0.069
• SEISMIC DESIGN CATEGORY: B
• LATERAL FORCE RESISTING SYSTEM:

• MECHANICAL AND ELECTRICAL COMPONENTS (BOTH DIRECTIONS)
• ROOF MOUNTED STACKS LATERALLY BRACED BELOW CENTER OF MASS

• R FACTOR: R=3.0 (BOTH DIRECTIONS)

LOADS
• ANALYSIS PROCEDURE: ASCE 7 CHAPTER 13 - SEISMIC DESIGN ON NON-STRUCTURAL COMPONENTS (BOTH

DIRECTIONS)
• BASE SHEAR: N/A - NOT REQUIRED POUNDS/SQUARE-FOOT OF SOLAR PANEL ARRAY  (BOTH DIRECTIONS)

WIND LOADS AND CRITERIA

CRITERIA
• BASIC WIND SPEED: 115 MPH
• RISK CATEGORY: II
• EXPOSURE CATEGORY: B

RACKING SYSTEM WIND FORCE RESISTING SYSTEM LOADS:
• BRACED FRAMES

WIND PRESSURES ON SOLAR PANEL ARRAYS:

• ANALYSIS APPROACH: ASCE 7 SECTION 29.4.3 ROOFTOP SOLAR PANELS ON FLAT ROOFS OR COMPONENT AND
CLADDING PRESSURES, WHICHEVER IS MOST CONSERVATIVE AND/OR APPLICABLE

• SOLAR PANEL EXPOSURE TYPE: CONSERVATIVELY USE EXPOSED DEFINITION FOR ALL PANELS
• SOLAR PANEL ARRAY PRESSURE AND SUCTIONS ARE PRESENTED IN BELOW DIAGRAM AND TABLE.

STATEMENT OF CODE COMPLIANCE:

OFFICIAL STATEMENT: IT SHALL BE STATED, TO THE BEST OF KSB ENGINEERING'S KNOWLEDGE AND GOOD FAITH 
EFFORTS, THAT THE STRUCTURAL ENGINEERING DESIGN OF THIS ROOF MOUNTED SOLAR RACKING SYSTEM MEETS 
MARYLAND BUILDING PERFORMANCE STANDARDS REQUIREMENTS IN ADDITION TO THE 2021 INTERNATIONAL BUILDING 
CODE REQUIREMENTS. 

EXISTING STRUCTURE INFORMATION PROVIDED:

PDF DRAWINGS: KSB STRUCTURAL ENGINEERING RECEIVED PHOTOS OF EXISITING DRAWINGS REGARDING A 
RENNOVATION TO THE ORGININAL STRUCTURE. 

BUILDING PHOTOGRAPHS: KSB RECEIVED BUILDING PHOTOGRAPHS FROM UNIVERSAL AL. IN Q4 OF 2024.

LIMITED INFORMATION: COMBINATION OF DRAWINGS AND PHOTOS PROVIDED ENOUGH INFORMATION TO DETERMINE 
FRAMING SCHEME OF STRUCTURE BUT DO NOT PROVIDE EXACT EXISTING BUILDING FRAMING SIZES AND SPACING. ALL 
EXISTING STRUCTURE FRAMING SHALL BE FIELD VERIFIED PRIOR TO START OF CONSTRUCTION. DISCREPANCIES SHALL 
BE NOTIFIED TO KSB PRIOR TO INSTALLATION OF SOLAR RACKING SYSTEM.

EXISTING STRUCTURE FRAMING

ROOF FRAMING
• CAST-IN-PLACE CONCRETE SLAB
• NOTIFIED OF 10" SLAB THICKNESS

VERTICAL FRAMING
• RECTANGULAR CONCRETE COLUMNS - CAST-IN-PLACE

EXISTING STRUCTURE CAPACITY REGARDING ADDED SOLAR PANELS

TOTAL ADDED LOAD: TOTAL INCREASE OF DEAD LOAD IS LESS THAN 5% OF EXISTING TOTAL GRAVITY DEMAND. 
THEREFORE PER INTERNATIONAL EXISTING BUILDING CODE, ADDED SOLAR PANEL FRAMING IS STRUCTURALLY 
ACCEPTABLE.

REDISTRIBUTION OF LOAD: SLAB WAS ANALYZED TO DISTRIBUTE POST LOADS TO RIBS AND BEAM. DISTRIBUTION OF 
MULTIPLE RIBS RESULTS IN GREATER DISTRIBUTION OF LOADING POINTS TO MORE CLOSELY MIMIC UNIFORM 
DISTRIBUTED LOAD OF EXISTING CONDITION TO A STRUCTURALLY ACCEPTABLE DEGREE.
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MECHANICAL CONNECTION BOLT TORQUE

5/16-18 SS Hex Bolt 3/4” 100-150 In-Lbs.

5/16-18 SS Hex Bolt 1” 100-150 In-Lbs.

5/16-18 SS Hex Bolt - Piercing 1.25” 100-150 In-Lbs.

5/16-18 SS Hex Bolt - Piercing Ilsco GBL-1/0 [Grounding Lug] 150-200 in-Lbs.

5/16-18 SS Hex Bolt Waffle & “C” Clip 100-150 In-Lbs.

5/16-18 SS Flathead Machine Screw 3/4” Trox 150-200 in-Lbs.

5/16-18 SS Hex Bolt 5” 100-150 In-Lbs.

1/2-13 Hex Bolt 1” 20-30 Ft-Lbs.

1/2-13 Hex Bolt 2” 20-30 Ft-Lbs.

1/2-13 Hex Bolt 4.5” 15-20 Ft-Lbs.

3/4 SS Hex Bolt 5” 40 Ft-Lbs.

NOTE: ALWAYS USE ALUMINUM NUTS AND SPECIFIED WASHER COMBINATIONS. 

FASTENER TORQUE SCHEDULE 
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PANEL LAYOUT

TOTAL 148 MODULES
QCELLS, Q.PEAK DUO XL-10.3 / BFG

87.2 IN × 41.1 IN × 1.38 IN (INCLUDING FRAME)
(2216 MM × 1045 MM × 35 MM)
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TOTAL 34 POSTS ST4X3 
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SPLICE TUBE INSIDE STRINGER

3"X2" OR 4"X3" STRINGER,
REF. PLAN

(8) 5/16" PIERCING BOLTS W/ WASHERS

NOTE:
ALL SPLICES SHALL OCCUR AT 2FT (+/- 6" INCHES) FROM THE SUPPORT BEAM.
SPLICES SHALL NOT OCCUR AT CANTILEVERS OR ANY OTHER LOCATION WITHOUT EOR APPROVAL.

P12C - POST W/ WELDED BASE AND CAP

4"X3" POST

EXISTING REINF. CONC. SLAB

(4) HILTI KWIK HUS-EZ 3/8"X5" SCREW ANCHORS

NOTE:
ALL SPLICES SHALL OCCUR AT 2FT (+/- 1 FT) FROM THE SUPPORT POST LOCATIONS.
SPLICES SHALL NOT OCCUR AT CANTILEVERS OR ANY OTHER LOCATION WITHOUT EOR APPROVAL.

6"X3" BEAM

SPLICE TUBE INSIDE BEAM

(8) 5/16" PIERCING BOLTS W/ WASHERS
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Arial View – Proposed Solar Arrays
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Easterly Street View
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Southeasterly Street View
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Southerly Street View
Carrol Ave & Park Ave

PV System Slightly Visible in Winter
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Southerly Street View
Carrol Ave & Columbia Ave

PV System Slightly Visible All Year
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PHOTOGRAPHS
TYPICAL ELEVATED PV SYSTEM
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PHOTOGRAPHS
TYPICAL ELEVATED PV SYSTEM
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VIEW FROM 14TH STREET
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