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CONFIDENTIAL: THE INFORMATION CONTAINED
IN THIS DRAWING SET IS CONFIDENTIAL AND
SHALL NOT BE DISCLOSED IN FULL OR IN PART
TO ANYONE EXCEPT THOSE INVOLVED IN THE
DESIGN AND INSTALLATION OF THE PV SYSTEM
REPRESENTED IN THIS PLAN.

(INFO WITHHELD)
OWNER-BUILDER

PHONE: (INFO WITHHELD)

SCALE:
2

PV-1
LOCALE

NTS

SCALE:
1

PV-1
PLOT

NTS

SCOPE OF WORK DESCRIPTION
THE PROPOSED SYSTEM IS A ROOF MOUNTED
PHOTOVOLTAIC ARRAY. THE PHOTOVOLTAIC (PV) SYSTEM IS
TO BE INSTALLED ON THE RESIDENTIAL ZONED PROPERTY
IN THE CENSUS-DESIGNATED PLACE (CDP) OF BELTSVILLE
IN PRINCE GEORGE'S COUNTY, MARYLAND. THE ENERGY
PRODUCED BY THE PV SYSTEM SHALL BE
INTERCONNECTED WITH THE UTILITY GRID THROUGH THE
EXISTING ON-SITE ELECTRICAL EQUIPMENT.

THE PROJECT WILL INCLUDE DC-COUPLED BATTERY
STORAGE WITH A WHOLE-HOME BACKUP SOLUTION.

CONSTRUCTION NOTES

1 CONTRACTOR SHALL FIELD VERIFY ALL DIMENSIONS
PRIOR TO INITIATING CONSTRUCTION.

2
CONTRACTOR SHALL REVIEW ALL MANUFACTURER
INSTALLATION DOCUMENTS PRIOR TO INITIATING
CONSTRUCTION.

3 ALL EQUIPMENT SHALL BE LISTED BY THE U.L. (OR
EQUAL) AND LISTED FOR ITS SPECIFIC APPLICATION.

4 ALL EQUIPMENT SHALL BE RATED FOR THE
ENVIRONMENT IN WHICH IT IS INSTALLED.

5
ALL EQUIPMENT SHALL BE INSTALLED IN ACCORDANCE
WITH THE MANUFACTURER'S INSTALLATION
INSTRUCTIONS.

6
ACCESS TO ELECTRICAL COMPONENTS OVER 150
VOLTS TO GROUND SHALL BE RESTRICTED TO
QUALIFIED PERSONNEL.

7
ALL CONDUCTORS SHALL BE COPPER, RATED FOR 600
VOLTS AND 90°C WET ENVIRONMENT, UNLESS
OTHERWISE NOTED.

8
WHERE SIZES OF JUNCTION BOXES, RACEWAYS, AND
CONDUITS ARE NOT SPECIFIED, CONTRACTOR SHALL
SIZE THEM ACCORDING TO APPLICABLE CODES.

9
PV MODULES FRAMES SHALL BE BONDED TO RACKING
RAIL OR BARE COPPER G.E.C. PER THE MODULE
MANUFACTURER'S LISTED INSTRUCTION SHEET.

10
PV MODULES RACKING RAIL SHALL BE BONDED TO
BARE COPPER G.E.C VIA WEEB LUG, ILSCO GBL-4DBT
LAY-IN LUG, OR EQUIVALENT LISTED LUG.

11 GROUNDING ELECTRODE CONDUCTOR (G.E.C) SHALL
BE CONTINUOUS AND/OR IRREVERSIBLY SPLICED

12
ALL JUNCTION BOXES, COMBINER BOXES, AND
DISCONNECTS SHALL BE INSTALLED IN AN ACCESSIBLE
LOCATION.

13 WORKING SPACE AROUND ELECTRICAL EQUIPMENT
SHALL COMPLY WITH NEC SECTION 110.26.

DIRECTORY OF PLAN PAGES
PV1 PROJECT INFORMATION
PV2 SITE PLAN

PV-3A
PV-3B
PV-3C

SINGLE-LINE DIAGRAM

PV4 PLACARDS
PV-5A ATTACHMENT PLAN (ARRAY #1)
PV-5B ATTACHMENT PLAN (ARRAY #2)
PV-5C ATTACHMENT PLAN (ARRAY #3)
PV-6A IRON RIDGE QUICKMOUNT HUG DATASHEET
PV-6B IRON RIDGE QUICKMOUNT HUG CUTSHEET
PV-6C RACKING DATASHEET
PV-6D CLASS A FIRE RATING DATASHEET
PV-6E STATE OF MARYLAND ENGINEERING LETTER (IRONRIDGE RACKING)
PV-6F GROUNDING DETAILS (IRON RIDGE RACKING)
PV7 PV MODULE DATASHEET

PV-8A HYBRID INVERTER DATASHEET
PV-8B HYBRID INVERTER (UL 1741 CERTIFICATION)
PV-8C HYBRID INVERTER (UL 3141 CERTIFICATION)
PV-9A BATTERY MODULE DATASHEET
PV-9B BATTERY MODULE (UL CERTIFICATION)

PV-10A TIGO TS4-A-F MODULE-LEVEL RAPID SHUTDOWN DATASHEET
PV-10B TIGO TS4-A-2F MODULE-LEVEL RAPID SHUTDOWN DATASHEET

PROJECT DETAILS
PROPERTY OWNER (INFO WITHHELD FOR PUBLIC SAMPLE)
OWNER PHONE (INFO WITHHELD FOR PUBLIC SAMPLE)
OWNER EMAIL (INFO WITHHELD FOR PUBLIC SAMPLE)
PROPERTY ADDRESS (INFO WITHHELD FOR PUBLIC SAMPLE)
TAX ACCOUNT # (INFO WITHHELD FOR PUBLIC SAMPLE)
AHJ (INFO WITHHELD FOR PUBLIC SAMPLE)
ZONING RESIDENTIAL
CONST. TYPE FLUSH ROOF-MOUNTED PHOTOVOLTAIC ARRAY
UTILITY COMPANY PEPCO
OBSERVED CODES 2018 INTERNATIONAL BUILDING CODE (IBC) AND SUBTITLE 4

2018 INTERNATIONAL EXISTING BUILDING CODE (IEBC)

2018 NFPA 1 FIRE CODE

MARYLAND STATE FIRE PREVENTION CODE

2017 NFPA 70 NATIONAL ELECTRICAL CODE AND SUBTITLE 9
PRINCE GEORGE’S COUNTY ELECTRICAL CODE

2018 INTERNATIONAL ENERGY CONSERVATION CODE
2018 INTERNATIONAL RESIDENTIAL CODE

2018 INTERNATIONAL BUILDING CODE AND
SUBTITLE 4 PRINCE GEORGE’S COUNTY BUILDING CODE

2018 INTERNATIONAL EXISTING BUILDING CODE

OSHA 29 CFR 1910.269

UNDERWRITERS LABORATORIES (UL) STANDARDS
STRUCT. METHOD ASCE7-16

SYSTEM DETAILS
DC RATING OF SYSTEM 16,500W
MAX. CONTINUOUS OUTPUT CURRENT 50A @ 240VAC
HYBRID INVERTER (1) EG4 18KPV-12LV
SOLAR MODULE (30) APTOS SOLAR DNA-144-BF10-550W-DG
BATTERY MODULE (4) EG4® LIFEPOWER4 48V LITHIUM BATTERY
MODULE-LEVEL RAPID SHUTDOWN (14) TIGO TS4-A-2F

(2) TIGO TS4-A-F
PROJECT TYPE GRID-TIED WITH DC-COUPLED BATTERY STORAGE

(WHOLE-HOME BACKUP APPLICATION)

OWNER-BUILDER INFORMATION
OWNER-BUILDER (INFO WITHHELD FOR PUBLIC SAMPLE)
ADDRESS (INFO WITHHELD FOR PUBLIC SAMPLE)
PHONE (INFO WITHHELD FOR PUBLIC SAMPLE)
EMAIL (INFO WITHHELD FOR PUBLIC SAMPLE)
OWNER-BUILDER
SIGNATURE

SITE SPECIFICATIONS
UTILITY SERVICE 120 / 240VAC, 1-Ø, 3-WIRE
MAIN SERVICE PANEL
("BACKED-UP LOADS PANEL")

100A RATED BUSBAR
100A / 2P MAIN BREAKER

ASHRAE EXTREME ANNUAL MEAN MINIMUM
DENSITY DRY BULB TEMP.

-12°C

ASHRAE 2% ANNUAL DRY DENSITY BULB
TEMP.

34°C

DESIGN WIND SPEED 115 MPH
GROUND SNOW LOAD 30 PSF
WIND EXPOSURE CATEGORY B
SEISMIC EXPOSURE CATEGORY B
RISK CATEGORY II

PLAN DESIGNER INFORMATION
COMPANY GEMINI SOLAR DESIGN, LLC.
NAME SANJAY CHRISTOPHER MALLIPUDI
ADDRESS 495 HOWARD HEIGHTS ROAD

FRESHWATER, CA 95503
PHONE (609) 802-5743
PLAN DESIGNER
SIGNATURE

(INFO WITHHELD FOR
PUBLIC SAMPLE)

(INFO WITHHELD FOR
PUBLIC SAMPLE)

GEMINI SOLAR DESIGN — PUBLIC
 PORTFOLIO

 SAMPLE



INVBB
MLCRSD

MTS BULP

J

J

(N) NEMA 3R JUNCTION BOX
TRANSITION FROM PV WIRE TO #10 THWN-2
CONDUCTORS RAN INSIDE 0.75" DIA. EMT CONDUIT
RAN OVER ROOF SURFACE TO HYBRID INVERTER

(N) PV ARRAY #1
(9) APTOS SOLAR DNA-144-BF10-550W-DG
(4) TIGO POWER TS4-A-2F (RAPID SHUTDOWN MLPE)
(1) TIGO POWER TS4-A-F (RAPID SHUTDOWN MLPE)
271° AZIMUTH, 4:12 PITCH

(E) DRIVEWAY

(N) BACKED-UP LOADS PANEL
120 / 240VAC, 1- , 3-WIRE, NEMA 1
100A RATED BUSBAR
100A MAIN BREAKER
(LOC. INTERIOR OF BASEMENT)

(E) PROPERTY LINE

120'

77'

15'-3"

54'-6"

36'-2"

7'-4" (E) SINGLE FAMILY DWELLING

STOCONGA DR

(N) PV ARRAY #2
(9) APTOS SOLAR DNA-144-BF10-550W-DG
(4) TIGO POWER TS4-A-2F (RAPID SHUTDOWN MLPE)
(1) TIGO POWER TS4-A-F (RAPID SHUTDOWN MLPE)
91° AZIMUTH, 4:12 PITCH

(N) PV ARRAY #3
(12) APTOS SOLAR DNA-144-BF10-550W-DG
(6) TIGO POWER TS4-A-2F (RAPID SHUTDOWN MLPE)
181° AZIMUTH, 4:12 PITCH

(N) 100A MANUAL TRANSFER SWITCH
(LOC. INTERIOR OF BASEMENT)

(N) HYBRID INVERTER
MODEL: EG4 18KPV-12LV
(LOC. INTERIOR OF BASEMENT)

(N) EG4 LIFEPOWER4 48V 100AH LITHIUM IRON PHOSPHATE BATTERY
20.48KWH, 4 SERVER RACK BATTERIES WITH PRE-ASSEMBLED
ENCLOSED RACK WITH DOOR & WHEELS, BUSBAR COVERS
(LOC. INTERIOR OF BASEMENT)

(N) RAPID SHUTDOWN INITIATOR WITH
ONE NORMALLY CLOSED SWITCH
(LOC. ON EXTERIOR)

(N) 200A LOAD CENTER
120 / 240VAC, 1- , 3-WIRE, NEMA 3R
200A RATED BUSBAR, MAIN LUG ONLY
SERVICE-ENTRANCE RATED
(LOC. ON EXTERIOR)

(E) UTILITY METER
(LOC. ON EXTERIOR)
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NAME:

CONFIDENTIAL: THE INFORMATION CONTAINED
IN THIS DRAWING SET IS CONFIDENTIAL AND
SHALL NOT BE DISCLOSED IN FULL OR IN PART
TO ANYONE EXCEPT THOSE INVOLVED IN THE
DESIGN AND INSTALLATION OF THE PV SYSTEM
REPRESENTED IN THIS PLAN.

(INFO WITHHELD)
OWNER-BUILDER

PHONE: (INFO WITHHELD)

SCALE:
1

PV-2
SITE PLAN

1" = 13'

SITE PLAN NOTES

1
CONDUCTORS EXPOSED TO SUNLIGHT SHALL BE LISTED AS SUNLIGHT
RESISTANT PER NEC 319.0(D).

2
CONDUCTORS EXPOSED TO WET LOCATIONS SHALL BE SUITABLE FOR
USE IN WET LOCATIONS PER NEC 310.8(C).

3
DC CONDUCTORS EITHER DO NOT ENTER BUILDING OR ARE RUN IN
METALLIC RACEWAYS OR ENCLOSURES TO THE FIRST ACCESSIBLE DC
DISCONNECTING MEANS PER NEC ARTICLE 690.1(E)

4 ARRAYS SHALL BE INSTALLED IN A WAY THAT ENSURES THAT PV
SOURCE CONDUCTORS SHALL NOT BE READILY ACCESSIBLE.

1 STRING OF 6 MODULES (APTOS SOLAR DNA-144-BF10-550W-DG, STRING #2, MPPT #1)
1 STRING OF 6 MODULES (APTOS SOLAR DNA-144-BF10-550W-DG, STRING #1, MPPT #1)

1 STRING OF 9 MODULES (APTOS SOLAR DNA-144-BF10-550W-DG, MPPT #2)
1 STRING OF 9 MODULES (APTOS SOLAR DNA-144-BF10-550W-DG, MPPT #3)
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CT/METER CONNECTION INFO

SOLAR
INPUT

GROUND BAR

NTC

GEN

(N) HYBRID INVERTER
MODEL: EG4 18KPV-12LV
(LOC. INTERIOR OF BASEMENT)

ST
RI

NG
 1A

 (+
)

ST
RI

NG
 1A

 (-)

GRID

200A LOAD
BREAKER

2 X 200A BATTERY
BREAKER

NEUTRAL BAR
LOAD

BAT COM CT1 CT2 INV 485

PARALLEL

FAN

IPMOS

485B
485A

GND
GND

-12V
+12V

SW+12
RSD
VCC G

NO1
CO1

NC1
NO2

CO2
NC2

LCD UPGRADE

ST
RI

NG
 1B

 (+
)

ST
RI

NG
 1B

 (-)

ST
RI

NG
 2 

(+)

ST
RI

NG
 2 

(-)

ST
RI

NG
 3 

(+)

ST
RI

NG
 3 

(-)

6 AWG POWER CABLE TO CONNECT
EACH BATTERY TO THE BUSBAR
(NEGATIVE BUSBAR)

6 AWG POWER CABLE TO CONNECT
EACH BATTERY TO THE BUSBAR
(POSITIVE BUSBAR)

RS485 INTER-BATTERY
COMMUNICATION CABLE

THE BATTERY WITH DIP SWITCH ID 1
(REFERRED TO AS THE HOST)
CONNECTS TO THE SYSTEM VIA COMM.
CABLE USING THE RS485 OR CAN PORT

3

KWHR
(E) UTILITY METER
(LOC. ON EXTERIOR)

TO UTILITY @
120 / 240VAC, 1-Ø, 3-WIRE

(E) GROUNDING ELECTRODE,
DRIVEN ROD, MIN. 8 FT DEPTH

EG4 LIFEPOWER4 48V 100AH LITHIUM IRON PHOSPHATE BATTERY
20.48kWh, 4 SERVER RACK BATTERIES WITH PRE-ASSEMBLED
ENCLOSED RACK WITH DOOR & WHEELS, BUSBAR COVERS
(LOC. INTERIOR OF BASEMENT)

PM1-30
550W

(N) NEMA 3R JUNCTION BOX
TRANSITION FROM PV WIRE TO #10 THWN-2
CONDUCTORS RAN INSIDE 0.75" DIA. EMT CONDUIT
RAN OVER ROOF SURFACE TO HYBRID INVERTER

PV MODULE (TYP. OF 30)
APTOS SOLAR DNA-144-BF10-550W-DG

TIGO ENERGY TS4-A-2F UNIT

DC EGC
(#6 BARE CU)

1

TIGO ENERGY
TS4-A-F UNIT
(FOR LAST MODULE)

2

(3) TS4-A-2F IN SERIES
(6) MODULES IN STRING

(4) TS4-A-2F IN SERIES
(1) TS4-A-F IN SERIES

(9) MODULES IN STRING

(4) TS4-A-2F IN SERIES
(1) TS4-A-F IN SERIES

(9) MODULES IN STRING

CONNECT A GROUNDING CONDUCTOR TO THE
GROUNDING LUG (OR SCREW) ON THE RACK (OR

CABINET), THEN CONNECT THE GROUNDING
CONDUCTOR TO A GROUNDING ROD.

RAPID SHUTDOWN INITIATOR WITH
ONE NORMALLY CLOSED SWITCH

(LOC. ON EXTERIOR OF SFD)

NC

NO

18 AWG CABLE
MINIMUM SIZE

(N) 200A LOAD CENTER
120 / 240VAC, 1- , 3-WIRE, NEMA 3R
200A RATED BUSBAR, MAIN LUG ONLY
SERVICE-ENTRANCE RATED
(LOC. ON EXTERIOR)

PEN

CB1
100A

CB2
100A

NEUTRAL TO GROUND BOND AS
PER NEC ARTICLE 250.24(A)(5)

PE

(N) 100A MANUAL TRANSFER SWITCH
(LOC. INTERIOR OF BASEMENT)

N

(N) BACKED-UP LOADS PANEL
120 / 240VAC, 1- , 3-WIRE, NEMA 1
100A RATED BUSBAR
100A MAIN BREAKER
(LOC. INTERIOR OF BASEMENT)

LO
AD

S.
..

CB3
100A

PE N

LO
AD

S.
..

LO
AD

S.
..

LO
AD

S.
..

LO
AD

S.
..

LO
AD

S.
..

6

7

(EX) 200A FEEDERS
DONE BY OTHERS

4

5

TO USE AN EXTERNAL RAPID SHUTDOWN SWITCH,
REMOVE THE SHORT CIRCUIT JUMPER CONNECTING
TERMINALS "SW" AND "+12" OF THE CENTER TERMINAL BLOCK

(N) CT CLAMP
THE ARROWS ON THE CTS MUST POINT
TOWARD THE INVERTER AND BE PLACED ON
THE PROPER LINE BASED ON THEIR NUMBER.
(CT 1 FOR L1, CT 2 FOR L2)

(3) TS4-A-2F IN SERIES
(6) MODULES IN STRING
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SINGLE-LINE DIAGRAM
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NAME:

CONFIDENTIAL: THE INFORMATION CONTAINED
IN THIS DRAWING SET IS CONFIDENTIAL AND
SHALL NOT BE DISCLOSED IN FULL OR IN PART
TO ANYONE EXCEPT THOSE INVOLVED IN THE
DESIGN AND INSTALLATION OF THE PV SYSTEM
REPRESENTED IN THIS PLAN.

(INFO WITHHELD)
OWNER-BUILDER

PHONE: (INFO WITHHELD)

PLEASE SEE SHEET PV-3B FOR THE
CORRESPONDING DATA TABLES,

EQUIPMENT SPECIFICATIONS, AND
OCPD / DISCONNECT SCHEDULES,

PLEASE SEE SHEET PV-3C FOR THE
WIRE & CONDUCTOR SCHEDULE.

SEPARATE SHEETS WERE CREATED
DUE TO SPACE LIMITATIONS.
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NAME:

CONFIDENTIAL: THE INFORMATION CONTAINED
IN THIS DRAWING SET IS CONFIDENTIAL AND
SHALL NOT BE DISCLOSED IN FULL OR IN PART
TO ANYONE EXCEPT THOSE INVOLVED IN THE
DESIGN AND INSTALLATION OF THE PV SYSTEM
REPRESENTED IN THIS PLAN.

(INFO WITHHELD)
OWNER-BUILDER

PHONE: (INFO WITHHELD)

HYBRID INVERTER
TYP. HYBRID INVERTER MPPT OPERATING

VOLTAGE RANGE
NUMBER OF MPPT/

MAX SOLAR STRINGS PER MPPT
MAX. USABLE INPUT CURRENT

(I_MP) PER MPPT MAX DC VOLTAGE (V_OC) NOMINAL POWER OUTPUT BACKUP/UPS AC OUTPUT DATA
(PEAK POWER) MAX. EFFICIENCY @ PV TO GRID RAPID SHUTDOWN COMPLIANT

AS PER NEC 690.12

1 EG4 18KPV-12LV 140-500VDC
 3 MPPT IN TOTAL

2 STRINGS (MPPT 1)
1 STRING (MPPT 2 & 3)

25A / 15A / 15A 600VDC 12,000W @ 240VAC

WITH PV:
14.7KW (10 MIN)
15.5KW (5 MIN)
WITHOUT PV:

13.5KW (10 MIN)

97.5% YES

BATTERY MODULE
TYP. BATTERY CHEMISTRY NOMINAL VOLTAGE CAPACITY TOTAL ENERGY STORAGE COMMUNICATION

PROTOCOL
MAXIMUM CHARGING

CURRENT
MAXIMUM DISCHARGING

CURRENT STATE OF CHARGE CUTOFF

4 EG4® LIFEPOWER4 48V LITHIUM BATTERY LiFePO4 51.2VDC (48VDC) 100AH 5.12kWh RS485/CAN 100A
(30A - 50A RECOMMENDED) 100A MINIMUM OF 20%

MODULE LEVEL RAPID SHUTDOWN
TYP. MODEL NEC 690.12 COMPLIANT MAXIMUM POWER

MAXIMUM INPUT VOLTAGE
(PER INPUT) OPEARTING VOLTAGE RANGE

MAXIMUM INPUT
CURRENT (Imp) COMMUNICATION RECOMMENDED FUSE

RATING

14 TIGO TS4-A-2F YES 1000W (500W PER INPUT) 80VDC 16VDC - 80VDC 15A PER INPUT PLC 30A
2 TIGO TS4-A-F YES 500W 80VDC 16VDC - 80VDC 15A PER INPUT PLC 30A

SYSTEM SUMMARY
ARRAY STC POWER 16,500W
ARRAY CIRCUITS 2 X 6 (MPPT #1)

1 X 9 (MPPT #2)
1 X 9 (MPPT #3)

ARRAY VMP @ STC (25°C) 251.7VDC (MPPT #1)
377.55VDC (MPPT #2)
377.55VDC (MPPT #3)

ARRAY VOC @ STC (25°C) 298.8VDC (MPPT #1)
448.2VDC (MPPT #2)
448.2VDC (MPPT #3)

MAXIMUM ARRAY VOC @ MIN. TEMP (-12°C) 332.0VDC (MPPT #1)
498.0VDC (MPPT #2)
498.0VDC (MPPT #3)

ARRAY I_MP @ STC
(SELF-LIMITING OVER 25A FOR MPPT 1, 15A FOR MPPT 2 & MPPT 3)

26.22A (MPPT #1)
13.11A (MPPT #2)
13.11A (MPPT #3)

ARRAY I_SC (MAX)
(MAXIMUM INPUT OF 31A FOR MPPT 1, 19A FOR MPPT 2 & MPPT 3)

27.98A (MPPT #1)
13.99A (MPPT #2)
13.99A (MPPT #3)

MAXIMUM CONTINUOUS OUTPUT CURRENT 12,000W, 50A @ 240VAC

PHOTOVOLTAIC MODULE
REF. TYP. MODULE STC POWER ISC IMP VOC VMP FUSE RATING

PM1-30 30 APTOS SOLAR DNA-144-BF10-550W-DG 550W 13.99A 13.11A 49.80V 41.95V 30A

OCPD SCHEDULE
REF. TYPE OF OCPD POLES CURRENT RATING RATED VOLTAGE

CB1 (BACKFED CIRCUIT BREAKER, HYBRID INVERTER) CIRCUIT BREAKER 2 100A 240VAC
CB2 (FEEDER CIRCUIT BREAKER TO MANUAL TRANSFER SWITCH) CIRCUIT BREAKER 2 100A 240VAC
CB3 (MAIN CIRCUIT BREAKER, BACKED-UP LOADS PANEL) CIRCUIT BREAKER 2 100A 240VAC
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CONFIDENTIAL: THE INFORMATION CONTAINED
IN THIS DRAWING SET IS CONFIDENTIAL AND
SHALL NOT BE DISCLOSED IN FULL OR IN PART
TO ANYONE EXCEPT THOSE INVOLVED IN THE
DESIGN AND INSTALLATION OF THE PV SYSTEM
REPRESENTED IN THIS PLAN.

(INFO WITHHELD)
OWNER-BUILDER

PHONE: (INFO WITHHELD)
CONDUCTOR SCHEDULE WITH NEC ELECTRICAL CALCULATIONS

ID TYP DESCRIPTION CONDUCTOR CONDUIT
NO. OF CURRENT

CARRYING CNDRS.
IN CNDT.

FILL % RATED
AMPS OCPD EGC

TEMP. CORR.
FACTOR @ 90°C
TEMP. RATING

FILL
ADJ.

FACTOR

CONT.
CURRENT

MAX.
CURRENT

TERMINAL RATING
CHECK (ASSUME 75°C)

SHALL EXCEED 1.25X
CONT. CURRENT

BASE AMPACITY
@ 90°C TEMP.

RATING

CONDITIONS OF USE
(COU) @ 90°C
TEMP. RATING

1 4
PV SOURCE CIRCUIT:
SERIES STRING OUTPUT
TO JUNCTION BOX

12 AWG PV WIRE
COPPER FREE AIR N/A N/A 13.99A (I_sc) - PER STRING N/A 6 AWG BARE

COPPER
0.71 (56°C) 1.0 17.49A (I_sc) - PER STRING 21.86A (I_sc) - PER STRING

35A ≥ 21.86A

PASS

40A

(IN FREE AIR)

40A

(IN FREE AIR)

2 1

PV SOURCE CIRCUIT
(TRANSTIONED):
JUNCTION BOX TO
HYBRID INVERTER

10 AWG THWN-2
COPPER 0.75" DIA. EMT

8

4 X (DC +)
4 X (DC -)

35.7% 13.99A (I_sc) - PER STRING
INTEGRATED DC

DISCONNECT WITHIN
HYBRID INVERTER

10 AWG THWN-2
COPPER

0.71 (56°C) 0.7 17.49A (I_sc) - PER STRING 21.86A (I_sc) - PER STRING
35A ≥ 21.86A

PASS

40A

(IN CONDUIT)

28.0A

(IN CONDUIT)

3 1
COMBINED BATTERY BANK
OUTPUT: COMBINED BATTERY
BANK TO HYBRID INVERTER

4/0 AWG THWN-2
COPPER 2.00" DIA. EMT

2

1 X (DC +)
1 X (DC -)

19.3%

230A

(CONTINUOUS BATTERY
CHARGING / DISCHARGING

OUTPUT)

(2 X 200A BREAKER)

INTEGRATED BATTERY
DISCONNECT WITHIN

HYBRID INVERTER

CONNECT A GROUNDING CONDUCTOR
TO THE GROUNDING LUG (OR SCREW)

ON THE RACK (OR CABINET),
THEN CONNECT THE GROUNDING

CONDUCTOR TO A GROUNDING ROD.

0.96 (34°C) 1.0

230A

(CONTINUOUS BATTERY
CHARGING / DISCHARGING

OUTPUT)

230A

(CONTINUOUS BATTERY
CHARGING / DISCHARGING

OUTPUT)

230A ≥ 230A

PASS

260A

(IN CONDUIT)

260A

(IN CONDUIT)

4 1

HYBRID INVERTER INPUT:
200A LOAD CENTER TO
HYBRID INVERTER
("GRID" TERMINAL)

3 AWG THWN-2
COPPER 1.00" DIA. EMT

3

1 X (L1, L2, N)
38.2% 100A MAXIMUM OUTPUT

100A / 2P (CB1)

(WITHIN 200A
LOAD CENTER)

8 AWG THWN-2
COPPER

0.96 (34°C) 1.0 100A MAXIMUM OUTPUT 100A MAXIMUM OUTPUT
100A ≥ 100A

PASS

110A

(IN CONDUIT)

110A

(IN CONDUIT)

5 1

HYBRID INVERTER OUTPUT:
HYBRID INVERTER
("LOAD" TERMINAL) TO
100A MANUAL TRANSFER SWITCH

3 AWG THWN-2
COPPER 1.00" DIA. EMT

3

1 X (L1, L2, N)
38.2% 100A MAXIMUM OUTPUT N/A 8 AWG THWN-2

COPPER 0.96 (34°C) 1.0 100A MAXIMUM OUTPUT 100A MAXIMUM OUTPUT
100A ≥ 100A

PASS

110A

(IN CONDUIT)

110A

(IN CONDUIT)

6 1
200A LOAD CENTER OUTPUT:
200A LOAD CENTER TO
100A MANUAL TRANSFER SWITCH

3 AWG THWN-2
COPPER 1.00" DIA. EMT

3

1 X (L1, L2, N)
38.2% 100A MAXIMUM OUTPUT

100A / 2P (CB2)

(WITHIN 200A
LOAD CENTER)

8 AWG THWN-2
COPPER

(BOND TO 100A MANUAL TRANSFER
SWITCH GROUND BAR)

__________________

6 AWG BARE
COPPER

(BOND TO GROUNDING ELECTRODE)

0.96 (34°C) 1.0 100A MAXIMUM OUTPUT 100A MAXIMUM OUTPUT
100A ≥ 100A

PASS

110A

(IN CONDUIT)

110A

(IN CONDUIT)

7 1

100A MANUAL TRANSFER SWITCH
OUTPUT:
100A MANUAL TRANSFER SWITCH
TO 100A BACKED-UP LOADS PANEL

3 AWG THWN-2
COPPER 1.00" DIA. EMT

3

1 X (L1, L2, N)
38.2% 100A MAXIMUM OUTPUT

100A / 2P (CB3)

(WITHIN 100A
BACKED-UP LOADS

PANELBOARD)

8 AWG THWN-2
COPPER

0.96 (34°C) 1.0 100A MAXIMUM OUTPUT 100A MAXIMUM OUTPUT
100A ≥ 100A

PASS

110A

(IN CONDUIT)

110A

(IN CONDUIT)

ALL CONDUCTORS, OCPD SIZES AND TYPES SPECIFIED ACCORDING TO NEC ARTICLES 690.8(A)(1), NEC ARTICLE 240, AND NEC ARTICLE 690.7.
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HYBRID INVERTER 9

RACEWAYS

WARNING
PHOTOVOLTAIC
POWER SOURCE

NEC 690.31(E)(3),(4)

10 RACEWAYS, CABLES PER 10 FT.

JUNCTION BOX

WARNING
ELECTRIC SHOCK HAZARD
THE DC CONDUCTORS OF

THIS PHOTOVOLTAIC SYSTEM
ARE UNGROUNDED AND

MAY BE ENERGIZED

JUNCTION BOX1

NEC 690.35(F)

DO NOT
DISCONNECT
UNDER LOAD

JUNCTION BOX2

NEC 690.16(B)

WARNING
PHOTOVOLTAIC
POWER SOURCE

NEC 690.35

3 JUNCTION BOX

HYBRID INVERTER

WARNING
ELECTRIC SHOCK HAZARD
THE DC CONDUCTORS OF

THIS PHOTOVOLTAIC SYSTEM
ARE UNGROUNDED AND

MAY BE ENERGIZED

HYBRID INVERTER6

NEC 690.35(F)

SOLAR DC DISCONNECT

NEC 690.13(B)

5 HYBRID INVERTER

WARNING
ELECTRIC SHOCK HAZARD

IF GROUND FAULT IS INDICATED
ALL NORMALLY GROUNDED

CONDUCTORS MAY BE
UNGROUNDED AND ENERGIZED

NEC 690.5(C)

7 HYBRID INVERTER

OPERATING CURRENT
OPERATING VOLTAGE

AMPS
VAC

SOLAR INVERTER
MAXIMUM RATING

240
50

NEC 690.54

8 HYBRID INVERTER

PHOTOVOLTAIC SYSTEM
DC DISCONNECT

RATED MPP VOLTAGE

RATED MPP CURRENT
(MPPT #1 / MPPT #2 / MPPT #3)

MAX SYSTEM VOLTAGE

VDC

A

VDC

NEC 690.534 HYBRID INVERTER 

498.0

26.22

377.55

CAUTION
POWER TO THIS SERVICE IS ALSO SUPPLIED FROM

THE FOLLOWING SOURCES WITH DISCONNECTS
LOCATED AS SHOWN

NEC 690.56(B)

DIRECTORY PLACARD 18

DIRECTORY PLACARD

HYBRID INVERTER
(LOC. INSIDE BASEMENT)

UTILITY METER
(LOC. ON EXTERIOR)

RAPID SHUTDOWN SWITCH
(LOC. ON EXTERIOR)

100A BACKED-UP LOADS PANEL
(LOC. INSIDE BASEMENT)

WARNING
DUAL POWER SUPPLY

SOURCES: UTILITY GRID AND
PV SOLAR ELECTRIC SYSTEM

100A LOAD CENTER (BACKED UP LOADS PANEL)13

NEC 690.56(B)

100A LOAD CENTER
(BACKED UP LOADS PANEL)

WARNING
ELECTRIC SHOCK HAZARD
DO NOT TOUCH TERMINALS

TERMINALS ON BOTH THE LINE AND
LOAD SIDES MAY BE ENERGIZED

IN THE OPEN POSITION

NEC 690.17.4

11 100A LOAD CENTER (BACKED UP LOADS PANEL)

BATTERY
BACKED UP
ELECTRICAL

PANEL

BATTERY BANK

MAIN BATTERY
SYSTEM

DISCONNECT

12 100A LOAD CENTER (BACKED UP LOADS PANEL)

15 BATTERY BANK 

BATTERY BANK
(LOC. INSIDE BASEMENT)

ESS RAPID SHUTDOWN SWITCH

MAIN BATTERY
SYSTEM

DISCONNECT

16 ESS RAPID SHUTDOWN SWITCH 

WARNING
BATTERY SYSTEM RAPID

SHUTDOWN SWITCH. TURN
DIAL TO OFF POSITION TO

SHUTDOWN ESS

17 ESS RAPID SHUTDOWN SWITCH 

A13.11
A13.11

100A LOAD CENTER (BACKED UP LOADS PANEL)14

INVBB
MLCRSD

MTS BULP

MANUAL TRANSFER SWITCH
(LOC. INSIDE BASEMENT)

PV ARRAY

SERVICE-ENTRANCE
200A LOAD CENTER
(LOC. ON EXTERIOR)
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NAME:

CONFIDENTIAL: THE INFORMATION CONTAINED
IN THIS DRAWING SET IS CONFIDENTIAL AND
SHALL NOT BE DISCLOSED IN FULL OR IN PART
TO ANYONE EXCEPT THOSE INVOLVED IN THE
DESIGN AND INSTALLATION OF THE PV SYSTEM
REPRESENTED IN THIS PLAN.

(INFO WITHHELD)
OWNER-BUILDER

PHONE: (INFO WITHHELD)

SCALE:
1

PV-4
PLACARDS

NTS

SIGNAGE REQUIREMENTS

1

ALL PLACARDS AND SIGNAGE REQUIRED BY THE 2017 NFPA 70 NATIONAL
ELECTRICAL CODE AND SUBTITLE 9 PRINCE GEORGE’S COUNTY ELECTRICAL CODE,
AND ANY OTHER STATE CODES OR LOCAL ORDINANCES WILL BE INSTALLED AS
REQUIRED.

2 RED BACKGROUND
3 WHITE LETTERING
4 MINIMUM 3/8" LETTER HEIGHT
5 ALL CAPITAL LETTERS
6 ARIAL OR SIMILAR FONT
7 WEATHER RESISTANT MATERIAL, PER UL 969
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IRON RIDGE HUG
MOUNTING ATTACHMENT
@ 48" O.C. SPANS
(STAGGERED FORMATION)

APTOS SOLAR
DNA-144-BF10-550W-DG
PV MODULE, TYP.

2" X 4" RAFTER
@ 24" O.C.

48" 48" 48" 48" 48"

24"

48" 48" 48" 48"

24"

22'-6"

22'-5"

7'-6"

3'-9"

11'-3"

3
8"

24" O.C.

IRON RIDGE XR-10
SERIES RACKING RAIL
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ATTACHMENT PLAN
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NAME:

CONFIDENTIAL: THE INFORMATION CONTAINED
IN THIS DRAWING SET IS CONFIDENTIAL AND
SHALL NOT BE DISCLOSED IN FULL OR IN PART
TO ANYONE EXCEPT THOSE INVOLVED IN THE
DESIGN AND INSTALLATION OF THE PV SYSTEM
REPRESENTED IN THIS PLAN.

(INFO WITHHELD)
OWNER-BUILDER

PHONE: (INFO WITHHELD)

SCALE:
1

PV-5A
ATTACHMENT PLAN (ARRAY #1)

1" = 3'-3"

ROOF INFORMATION
ROOF TYPE COMPOSITE SHINGLE
PITCH 4:12
RAFTER SPACING 24" O.C.
RAFTER DIMENSIONS 2" X 4"

LAYOUT SPECIFICATIONS
NUMBER OF MODULES 9
AREA 253.4 SQ. FT
AZIMUTH 271°
TOTAL WEIGHT OF ARRAY 712.7 LBS
DEAD LOAD 2.82 PSF

LOCAL DESIGN CRITERIA
WIND EXPOSURE CATEGORY B
SEISMIC DESIGN CATEGORY B
RISK CATEGORY II
DESIGN WIND SPEED 115 MPH
GROUND SNOW LOAD 30 PSF

ATTACHMENT PLAN NOTES
1 ROOF MEMBERS AND PENETRATIONS TO BE DETERMINED IN THE FIELD.

2 THE SOLAR PHOTOVOLTAIC INSTALLATION SHALL NOT OBSTRUCT ANY PLUMBING, MECHANICAL, OR
BUILDING ROOF VENTS.

3 PLEASE SEE SHEETS PV-6A AND PV-6B FOR DETAILS REGARDING THE MOUNTING ATTACHMENT TO BE USED,
THE FLASHING TO BE USED, AS WELL AS THE RELEVANT CUTSHEETS.

4 PLEASE SEE SHEET PV-6E FOR A STRUCTURAL CERTIFICATION LETTER FOR THE IRON RIDGE FLUSH MOUNT
SYSTEM. LETTER IS STAMPED BY A STATE OF MARYLAND REGISTERED PROFESSIONAL ENGINEER (PE).

PV MODULES AND IRON RACKING SYSTEM HAVE A
CLASS A FIRE RATING CLASSIFICATION.
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IRON RIDGE HUG
MOUNTING ATTACHMENT
@ 48" O.C. SPANS
(STAGGERED FORMATION)

APTOS SOLAR
DNA-144-BF10-550W-DG
PV MODULE, TYP.

2" X 4" RAFTER
@ 24" O.C.

IRON RIDGE XR-10
SERIES RACKING RAIL

48" 48" 48" 48" 48"

24"
48" 48" 48" 48"

24"

22'-6"

22'-5"

7'-6"

3'-9"

11'-3"

3
8"

24" O.C.
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ATTACHMENT PLAN
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NAME:

CONFIDENTIAL: THE INFORMATION CONTAINED
IN THIS DRAWING SET IS CONFIDENTIAL AND
SHALL NOT BE DISCLOSED IN FULL OR IN PART
TO ANYONE EXCEPT THOSE INVOLVED IN THE
DESIGN AND INSTALLATION OF THE PV SYSTEM
REPRESENTED IN THIS PLAN.

(INFO WITHHELD)
OWNER-BUILDER

PHONE: (INFO WITHHELD)

SCALE:
1

PV-5B
ATTACHMENT PLAN (ARRAY #2)

1" = 3'-3"

ROOF INFORMATION
ROOF TYPE COMPOSITE SHINGLE
PITCH 4:12
RAFTER SPACING 24" O.C.
RAFTER DIMENSIONS 2" X 4"

LAYOUT SPECIFICATIONS
NUMBER OF MODULES 9
AREA 253.4 SQ. FT
AZIMUTH 91°
TOTAL WEIGHT OF ARRAY 712.7 LBS
DEAD LOAD 2.82 PSF

LOCAL DESIGN CRITERIA
WIND EXPOSURE CATEGORY B
SEISMIC DESIGN CATEGORY B
RISK CATEGORY II
DESIGN WIND SPEED 115 MPH
GROUND SNOW LOAD 30 PSF

ATTACHMENT PLAN NOTES
1 ROOF MEMBERS AND PENETRATIONS TO BE DETERMINED IN THE FIELD.

2 THE SOLAR PHOTOVOLTAIC INSTALLATION SHALL NOT OBSTRUCT ANY PLUMBING, MECHANICAL, OR
BUILDING ROOF VENTS.

3 PLEASE SEE SHEETS PV-6A AND PV-6B FOR DETAILS REGARDING THE MOUNTING ATTACHMENT TO BE USED,
THE FLASHING TO BE USED, AS WELL AS THE RELEVANT CUTSHEETS.

4 PLEASE SEE SHEET PV-6E FOR A STRUCTURAL CERTIFICATION LETTER FOR THE IRON RIDGE FLUSH MOUNT
SYSTEM. LETTER IS STAMPED BY A STATE OF MARYLAND REGISTERED PROFESSIONAL ENGINEER (PE).

PV MODULES AND IRON RACKING SYSTEM HAVE A
CLASS A FIRE RATING CLASSIFICATION.
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IRON RIDGE HUG
MOUNTING ATTACHMENT
@ 48" O.C. SPANS
(STAGGERED FORMATION)

APTOS SOLAR
DNA-144-BF10-550W-DG
PV MODULE, TYP.

2" X 4" RAFTER
@ 24" O.C.

IRON RIDGE XR-10
SERIES RACKING RAIL

48" 48" 48" 48"48" 48"

24"
48" 48" 48" 48"

24"

7'-6"

7'-6"

15'

3
8"

22'-5"
24" O.C.
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ATTACHMENT PLAN
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NAME:

CONFIDENTIAL: THE INFORMATION CONTAINED
IN THIS DRAWING SET IS CONFIDENTIAL AND
SHALL NOT BE DISCLOSED IN FULL OR IN PART
TO ANYONE EXCEPT THOSE INVOLVED IN THE
DESIGN AND INSTALLATION OF THE PV SYSTEM
REPRESENTED IN THIS PLAN.

(INFO WITHHELD)
OWNER-BUILDER

PHONE: (INFO WITHHELD)

SCALE:
1

PV-5C
ATTACHMENT PLAN (ARRAY #3)

1" = 3'-3"

ROOF INFORMATION
ROOF TYPE COMPOSITE SHINGLE
PITCH 4:12
RAFTER SPACING 24" O.C.
RAFTER DIMENSIONS 2" X 4"

LAYOUT SPECIFICATIONS
NUMBER OF MODULES 12
AREA 337.8 SQ. FT
AZIMUTH 181°
TOTAL WEIGHT OF ARRAY 950.2 LBS
DEAD LOAD 2.82 PSF

LOCAL DESIGN CRITERIA
WIND EXPOSURE CATEGORY B
SEISMIC DESIGN CATEGORY B
RISK CATEGORY II
DESIGN WIND SPEED 115 MPH
GROUND SNOW LOAD 30 PSF

ATTACHMENT PLAN NOTES
1 ROOF MEMBERS AND PENETRATIONS TO BE DETERMINED IN THE FIELD.

2 THE SOLAR PHOTOVOLTAIC INSTALLATION SHALL NOT OBSTRUCT ANY PLUMBING, MECHANICAL, OR
BUILDING ROOF VENTS.

3 PLEASE SEE SHEETS PV-6A AND PV-6B FOR DETAILS REGARDING THE MOUNTING ATTACHMENT TO BE USED,
THE FLASHING TO BE USED, AS WELL AS THE RELEVANT CUTSHEETS.

4 PLEASE SEE SHEET PV-6E FOR A STRUCTURAL CERTIFICATION LETTER FOR THE IRON RIDGE FLUSH MOUNT
SYSTEM. LETTER IS STAMPED BY A STATE OF MARYLAND REGISTERED PROFESSIONAL ENGINEER (PE).

PV MODULES AND IRON RACKING SYSTEM HAVE A
CLASS A FIRE RATING CLASSIFICATION.
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SCALE:
1

PV-6A
IRON RIDGE QUICKMOUNT HUG DATASHEET

NTS
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MOUNTING DETAIL

PV-6A
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NAME:

CONFIDENTIAL: THE INFORMATION CONTAINED
IN THIS DRAWING SET IS CONFIDENTIAL AND
SHALL NOT BE DISCLOSED IN FULL OR IN PART
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TO ANYONE EXCEPT THOSE INVOLVED IN THE
DESIGN AND INSTALLATION OF THE PV SYSTEM
REPRESENTED IN THIS PLAN.

(INFO WITHHELD)
OWNER-BUILDER

PHONE: (INFO WITHHELD)
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