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105 ROCK ISLAND DR, STATESVILLE,

NC, 28625 USA
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EMAIL: tdesiato@ncsolarelectric.com

PROJECT SITE

2 VICINITY MAP
SCALE: NTSPV-0

1 AERIAL PHOTO
SCALE: NTSPV-0

ARRAY
LOCATION

24 MODULES-GROUND MOUNTED - 11.64 KWDC, 11.50 KWAC
PHOTOVOLTAIC GROUND MOUNT SYSTEM

SYSTEM SUMMARY:

SNOW LOAD : - 20 PSF
WIND SPEED :- 140 MPH
WIND EXPOSURE:- C
EXPOSURE CATEGORY:- I
COORDINATES:- 35.556211, -78.898242

DESIGN CRITERIA:

PV-0 COVER SHEET
PV-1 SITE PLAN WITH GROUND MOUNT PLAN
PV-1.1 ENLARGE VIEW
PV-2 GROUND MOUNT PLAN WITH MODULES

PV-3.1 TO 3.7 STRUCTURE DETAIL

PV-4            ELECTRICAL LINE DIAGRAM
PV-4.1         ELECTRICAL CALCULATIONS
PV-5 WARNING LABELS AND PLACARD
PV-6+ EQUIPMENT SPEC SHEETS

SHEET INDEX

(N) 24 - HANWHA QCELL Q.PEAK DUO XL-10.3 / BFG (485W) MODULES
(N) 01 -  HOYMILES HYS-11.5LV-USG1 INVERTER  [240V]
(E)  225A MAIN SERVICE PANEL WITH (E) 200A MAIN BREAKER
(N) HOYMILES HYS-11.5LV-USG1 INVERTER  [240V]
(N) 60A NON-FUSED AC DISCONNECT, 240 VAC
(N) HOYMILES SMART METER
(N) (6) SOLUNA 10K-PACK-LV (61.20kWh)
(N) NEMA 4  ENCLOSURE
(N) 100A ESSENTIAL LOAD CENTER
(N) 600A 12 STUD BUS BARS RED & BLACK KIT
(N) 250A 1P, DC BREAKER

GOVERNING CODES:
2018 INTERNATIONAL BUILDING CODE
2018 INTERNATIONAL RESIDENTIAL CODE
2018 INTERNATIONAL FIRE CODE
2018 INTERNATIONAL PLUMBING CODE
2018 INTERNATIONAL MECHANICAL CODE
2018 INTERNATIONAL FUEL GAS CODE
2018 EDITION, WITH GEORGIA IFGC AMENDMENTS
2017 NATIONAL ELECTRICAL CODE
2015 INTERNATIONAL ENERGY CONSERVATION CODE
2018 INTERNATIONAL SWIMMING POOL AND SPA CODE

PV-3 ARRAY PLAN WITH MODULES

ELECTRICAL NOTES
· ALL EQUIPMENT TO BE LISTED BY UL OR OTHER NRTL, AND LABELED FOR

ITS APPLICATION.
· ALL CONDUCTORS SHALL BE COPPER, RATED FOR 600 V AND 90 & 75

DEGREE C WET ENVIRONMENT.
· WIRING, CONDUIT, AND RACEWAYS MOUNTED ON ROOFTOPS SHALL BE

ROUTED DIRECTLY TO, AND LOCATED AS CLOSE AS POSSIBLE TO THE
NEAREST RIDGE, HIP, OR VALLEY.

· WORKING CLEARANCES AROUND ALL NEW AND EXISTING ELECTRICAL
EQUIPMENT SHALL COMPLY WITH NEC 110.26.

· DRAWINGS INDICATE THE GENERAL ARRANGEMENT OF SYSTEMS.
CONTRACTOR SHALL FURNISH ALL NECESSARY OUTLETS, SUPPORTS,
FITTINGS AND ACCESSORIES TO FULFILL APPLICABLE CODES AND
STANDARDS.

· WHERE SIZES OF JUNCTION BOXES, RACEWAYS, AND CONDUITS ARE NOT
SPECIFIED, THE CONTRACTOR SHALL SIZE THEM ACCORDINGLY.

· ALL WIRE TERMINATIONS SHALL BE APPROPRIATELY LABELED AND
READILY VISIBLE.

· MODULE GROUNDING CLIPS TO BE INSTALLED BETWEEN MODULE FRAME
AND MODULE SUPPORT RAIL, PER THE GROUNDING CLIP
MANUFACTURER'S INSTRUCTION.

· MODULE SUPPORT RAIL TO BE BONDED TO CONTINUOUS COPPER E.G.C.
VIA WEEB LUG OR ILSCO GBL-4DBT LAY-IN LUG.

· THE POLARITY OF THE GROUNDED CONDUCTORS IS NEGATIVE

CONSTRUCTION NOTE:
A LADDER SHALL BE IN PLACE FOR INSPECTION
THE PV MODULES ARE CONSIDERED NON-COMBUSTIBLE AND THIS SYSTEM IS A
UTILITY GRID INTERACTIVE SYSTEM
A GROUNDING ELECTRODE SYSTEM IN ACCORDANCE WITH NEC 690-47 AND
250-50 THROUGH 60 250-166 SHALL BE PROVIDED PER NEC, GROUNDING
ELECTRODE SYSTEM OF EXISTING BUILDING MAY BE USED AND BONDED TO AT
THE SERVICE ENTRANCE.  IF EXISTING SYSTEM IS INACCESSIBLE, OR
INADEQUATE, OR IS ONLY METALLIC WATER PIPING, A SUPPLEMENTAL
GROUNDING ELECTRODE WILL BE USED AT THE INVERTER LOCATION
CONSISTING OF A UL LISTED 8 FT GROUND ROD WITH ACORN CLAMP.
GROUNDING ELECTRODE CONDUCTORS SHALL BE NO LESS THAN #8 AWG AND
NO GREATER THAN #8 AWG COPPER AND BONDED TO THE EXISTING
GROUNDING ELECTRODE TO PROVIDE OR A COMPLETE GROUND.
EACH MODULE WILL BE GROUNDED USING THE SUPPLIED GROUNDING POINTS
IDENTIFIED BY THE MANUFACTURER.
EXPOSED NON-CURRENT CARRYING METAL PARTS OF MODULE FRAMES,
EQUIPMENT, AND CONDUCTOR ENCLOSURES SHALL BE GROUNDED IN
ACCORDANCE WITH 250.134 OR 250.136(A) REGARDLESS OF VOLTAGE.
PROPER ACCESS AND WORKING CLEARANCE AROUND EXISTING AND
PROPOSED ELECTRICAL EQUIPMENT WILL BE PROVIDED
ALL SIGNAGE WILL BE INSTALLED AS REQUIRED BY AND 2017 NEC.
HEIGHT OF INTEGRATED AC/DC DISCONNECT SHALL NOT EXCEED 6' 7" PER NEC
240.24
THE GROUNDING ELECTRODE CONDUCTOR SHALL BE PROTECTED FROM
PHYSICAL DAMAGE BETWEEN THE GROUNDING ELECTRODE AND THE PANEL
(OR INVERTER) IF SMALLER THAN #6 AWG COPPER WIRE PER NEC 250-64B.  THE
GROUNDING ELECTRODE CONDUCTOR WILL BE CONTINUOUS, EXCEPT FOR
SPLICES OR JOINTS AT BUSBARS WITHIN LISTED EQUIPMENT PER NEC 250.64C.
ALL EXTERIOR CONDUIT SHALL BE PAINTED TO MATCH ADJACENT SURFACES.
THE PV CONNECTION IN THE PANEL BOARD SHALL BE POSITIONED AT THE
OPPOSITE (LOAD) END FROM THE INPUT FEEDER LOCATION OR MAIN CIRCUIT
LOCATION.  NEC 690.64(B)(7)
SITE CONDITIONS SHALL PREVAIL IF NO SCALE IS GIVEN.  DRAWINGS ARE NOT
NECESSARILY TO SCALE.  ALL DIMENSIONS SHALL BE VERIFIED BY
SUBCONTRACTOR UPON COMMENCEMENT OF CONSTRUCTION.

PV-3.8         EQUIPMENT ELEVATION

Brad Sutton
Stamp
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SITE PLAN WITH GROUND PLAN

SITE PLAN WITH
GROUND

MOUNT PLAN

1 SCALE: 1/32" = 1'-0"

18
" M

IN

TRENCH DETAIL

6" MIN SAND OR
NATURAL BACKFILL
WITH NO ROCKS
LARGER THAN 3/4"

MODULE TYPE, DIMENSIONS & WEIGHT
NUMBER OF MODULES = 24 MODULES
MODULE TYPE = HANWHA QCELL Q.PEAK DUO XL-10.3 / BFG (485W) MODULES
MODULE WEIGHT = 64.2 LBS / 29.2 KG.
MODULE DIMENSIONS =  87.2"X 41.1" = 24.89 SF
UNIT WEIGHT OF ARRAY = 2.58 PSF

- CONDUIT

- TRENCH

2" SCH 40 PVC
CONDUIT

(N) GROUND ARRAY #1
(24) HANWHA QCELL Q.PEAK DUO

XL-10.3 / BFG (485W) MODULES

ENLARGE VIEW - #1
LEGEND
UM - UTILITY METER

MSP - MAIN SERVICE PANEL

- NEMA 4  ENCLOSUREJB

ACD - AC DISCONNECT

INV - HOYMILES INVERTER

(E) TREES (TYP.)

EXISTIN
G

D
R

IVEW
AY

FRED BURNS RD.

ENLARGE VIEW- #1
(N) 2" SCH 40/80 PVC CONDUIT

(N) TRENCH ~39'-0"
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E

PR
O

PER
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E

PROPERTY LINE

TWO- STORY

HOUSE

BAT - BATTERY

-  HOYMILES SMART METERHSM

THERE IS NO FENCE OR GATE IN THIS PROPERTY

- STUD BUS BARSSBB

DCB - DC BREAKER

ELP - ESSENTIAL LOAD PANEL
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NC SOLAR ELECTRIC LLC
105 ROCK ISLAND DR, STATESVILLE,

NC, 28625 USA
PHONE:- (704) 603-7347

EMAIL: tdesiato@ncsolarelectric.com

GROUND PLAN
WITH MODULES

1 SCALE: 3/32" = 1'-0"

18
" M

IN

6" MIN SAND OR NATURAL
BACKFILL WITH NO ROCKS
LARGER THAN 3/4"

TRENCH DETAIL

GROUND ARRAY DESCRIPTION

GROUND ARRAY ARRAY TILT AZIMUTH
#1 25° 180°

MODULE TYPE, DIMENSIONS & WEIGHT
NUMBER OF MODULES = 24 MODULES
MODULE TYPE = HANWHA QCELL Q.PEAK DUO XL-10.3 / BFG (485W) MODULES
MODULE WEIGHT = 64.2 LBS / 29.2 KG.
MODULE DIMENSIONS =  87.2"X 41.1" = 24.89 SF
UNIT WEIGHT OF ARRAY = 2.58 PSF

2" SCH 40 PVC
CONDUIT

CIRCUIT LEGENDS
CIRCUIT #1
CIRCUIT #2
CIRCUIT #3

(24) HANWHA QCELL Q.PEAK DUO XL-10.3 / BFG (485W) MODULES
(03) BRANCHES OF 08 MODULES CONNECTED IN PARALLEL

(E) UTILITY METER

(N) JUNCTION BOX

(N)  2" SCH 40/80 PVC CONDUIT
(N) TRENCH ~39'-0"

(E) 225A MAIN SERVICE PANEL
WITH (E) 200A MAIN BREAKER

(E) MAIN HOUSE

- CONDUIT

- TRENCH

LEGEND
UM - UTILITY METER

MSP - MAIN SERVICE PANEL

- NEMA 4  ENCLOSUREJB

SBB - STUD BUS BARS

ACD - AC DISCONNECT

INV - HOYMILES INVERTER

BAT - BATTERY

-  HOYMILES SMART METERHSM

ARRAY #1
TILT - 25°

 AZIMUTH - 180°

STRING #3

(N) HOYMILES SMART METER

(N)(6) SOLUNA EOS-10K TO
10K-PACK-LV (61.20kWh)

(N) 60A NON-FUSED AC
DISCONNECT , 240 VAC

REAR YARD

FRONT YARD

FRED BURNS RD.

(N) GROUND ARRAY #1
(24) HANWHA QCELL

Q.PEAK DUO XL-10.3 / BFG
(485W) MODULES

TOTAL GROUND MOUNT ARRAY AREA :- 614.14 SQ.FT.

(N) HOYMILES HYS-11.5LV-USG1 INVERTER  [240V]
(N) STUD BUS BARS

DCB - DC BREAKER

(N) DC BREAKER

(N) ESSENTIAL LOAD PANEL

ELP - ESSENTIAL LOAD PANEL

STRING #1

STRING #2
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ARRAY PLAN WITH
MODULES

ARRAY PLAN WITH MODULES1 SCALE:  NTS

EAST-WEST PURLIN
NORTH-SOUTH CHORD

16 - ANCHOR POSTS (1.9" PIPE)

ARRAY #1
TILT - 25°

 AZIMUTH - 180°



SHEET NAME

SHEET NUMBER

PV-3.1 

PROJECT NAME

C
H

R
IS

 A
N

D
 S

H
AU

N
A 

W
AL

D
O

N
19

0 
FR

ED
 B

U
R

N
S 

R
D

.,
H

O
LL

Y 
SP

R
IN

G
S,

N
C

 2
75

40
 U

SA
AP

N
# 

 0
50

63
50

08
90

4
PH

O
N

E 
N

O
: (

91
9)

-6
09

-7
84

6
AH

J:
 C

IT
Y 

O
F 

 H
O

LL
Y 

SP
R

IN
G

S

REV

DATEDESCRIPTION

REVISIONS

07-28-2024DATE

SHEET SIZE

ANSI B
11" X 17"

NC SOLAR ELECTRIC LLC
105 ROCK ISLAND DR, STATESVILLE,

NC, 28625 USA
PHONE:- (704) 603-7347

EMAIL: tdesiato@ncsolarelectric.com

STRUCTURAL DETAIL



SHEET NAME

SHEET NUMBER

PV-3.2 

PROJECT NAME

C
H

R
IS

 A
N

D
 S

H
AU

N
A 

W
AL

D
O

N
19

0 
FR

ED
 B

U
R

N
S 

R
D

.,
H

O
LL

Y 
SP

R
IN

G
S,

N
C

 2
75

40
 U

SA
AP

N
# 

 0
50

63
50

08
90

4
PH

O
N

E 
N

O
: (

91
9)

-6
09

-7
84

6
AH

J:
 C

IT
Y 

O
F 

 H
O

LL
Y 

SP
R

IN
G

S

REV

DATEDESCRIPTION

REVISIONS

07-28-2024DATE

SHEET SIZE

ANSI B
11" X 17"

NC SOLAR ELECTRIC LLC
105 ROCK ISLAND DR, STATESVILLE,

NC, 28625 USA
PHONE:- (704) 603-7347

EMAIL: tdesiato@ncsolarelectric.com

STRUCTURAL DETAIL



SHEET NAME

SHEET NUMBER

PV-3.3 

PROJECT NAME

C
H

R
IS

 A
N

D
 S

H
AU

N
A 

W
AL

D
O

N
19

0 
FR

ED
 B

U
R

N
S 

R
D

.,
H

O
LL

Y 
SP

R
IN

G
S,

N
C

 2
75

40
 U

SA
AP

N
# 

 0
50

63
50

08
90

4
PH

O
N

E 
N

O
: (

91
9)

-6
09

-7
84

6
AH

J:
 C

IT
Y 

O
F 

 H
O

LL
Y 

SP
R

IN
G

S

REV

DATEDESCRIPTION

REVISIONS

07-28-2024DATE

SHEET SIZE

ANSI B
11" X 17"

NC SOLAR ELECTRIC LLC
105 ROCK ISLAND DR, STATESVILLE,

NC, 28625 USA
PHONE:- (704) 603-7347

EMAIL: tdesiato@ncsolarelectric.com

STRUCTURAL DETAIL



SHEET NAME

SHEET NUMBER

PV-3.4 

PROJECT NAME

C
H

R
IS

 A
N

D
 S

H
AU

N
A 

W
AL

D
O

N
19

0 
FR

ED
 B

U
R

N
S 

R
D

.,
H

O
LL

Y 
SP

R
IN

G
S,

N
C

 2
75

40
 U

SA
AP

N
# 

 0
50

63
50

08
90

4
PH

O
N

E 
N

O
: (

91
9)

-6
09

-7
84

6
AH

J:
 C

IT
Y 

O
F 

 H
O

LL
Y 

SP
R

IN
G

S

REV

DATEDESCRIPTION

REVISIONS

07-28-2024DATE

SHEET SIZE

ANSI B
11" X 17"

NC SOLAR ELECTRIC LLC
105 ROCK ISLAND DR, STATESVILLE,

NC, 28625 USA
PHONE:- (704) 603-7347

EMAIL: tdesiato@ncsolarelectric.com

STRUCTURAL DETAIL



SHEET NAME

SHEET NUMBER

PV-3.5 

PROJECT NAME

C
H

R
IS

 A
N

D
 S

H
AU

N
A 

W
AL

D
O

N
19

0 
FR

ED
 B

U
R

N
S 

R
D

.,
H

O
LL

Y 
SP

R
IN

G
S,

N
C

 2
75

40
 U

SA
AP

N
# 

 0
50

63
50

08
90

4
PH

O
N

E 
N

O
: (

91
9)

-6
09

-7
84

6
AH

J:
 C

IT
Y 

O
F 

 H
O

LL
Y 

SP
R

IN
G

S

REV

DATEDESCRIPTION

REVISIONS

07-28-2024DATE

SHEET SIZE

ANSI B
11" X 17"

NC SOLAR ELECTRIC LLC
105 ROCK ISLAND DR, STATESVILLE,

NC, 28625 USA
PHONE:- (704) 603-7347

EMAIL: tdesiato@ncsolarelectric.com

STRUCTURAL DETAIL



SHEET NAME

SHEET NUMBER

PV-3.6 

PROJECT NAME

C
H

R
IS

 A
N

D
 S

H
AU

N
A 

W
AL

D
O

N
19

0 
FR

ED
 B

U
R

N
S 

R
D

.,
H

O
LL

Y 
SP

R
IN

G
S,

N
C

 2
75

40
 U

SA
AP

N
# 

 0
50

63
50

08
90

4
PH

O
N

E 
N

O
: (

91
9)

-6
09

-7
84

6
AH

J:
 C

IT
Y 

O
F 

 H
O

LL
Y 

SP
R

IN
G

S

REV

DATEDESCRIPTION

REVISIONS

07-28-2024DATE

SHEET SIZE

ANSI B
11" X 17"

NC SOLAR ELECTRIC LLC
105 ROCK ISLAND DR, STATESVILLE,

NC, 28625 USA
PHONE:- (704) 603-7347

EMAIL: tdesiato@ncsolarelectric.com

STRUCTURAL DETAIL



SHEET NAME

SHEET NUMBER

PV-3.7 

PROJECT NAME

C
H

R
IS

 A
N

D
 S

H
AU

N
A 

W
AL

D
O

N
19

0 
FR

ED
 B

U
R

N
S 

R
D

.,
H

O
LL

Y 
SP

R
IN

G
S,

N
C

 2
75

40
 U

SA
AP

N
# 

 0
50

63
50

08
90

4
PH

O
N

E 
N

O
: (

91
9)

-6
09

-7
84

6
AH

J:
 C

IT
Y 

O
F 

 H
O

LL
Y 

SP
R

IN
G

S

REV

DATEDESCRIPTION

REVISIONS

07-28-2024DATE

SHEET SIZE

ANSI B
11" X 17"

NC SOLAR ELECTRIC LLC
105 ROCK ISLAND DR, STATESVILLE,

NC, 28625 USA
PHONE:- (704) 603-7347

EMAIL: tdesiato@ncsolarelectric.com

STRUCTURAL DETAIL



hoymiles
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GRID
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GEN
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(N) HOYMILES
HYS-11.5LV-USG1

HYBRID INVERTER
(OUTSIDE)

(E) MAIN SERVICE PANEL

EPS
L1 L2

(N) 06 - SOLUNA
10K-PACK-LV

BATTERIES (INSIDE)

19.8"

29
.1

"
6" TYP.
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29
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(N) ESSENTIAL LOAD CENTER

GENERATOR

(N) AC DISCONNECT

(N) HOYMILES SMART METER (CHINT-DTSU666)

(E) UTILITY METER

INSIDE WALL OUTSIDE WALL

(N) STUD BUS BARS

(N) 250A 1P, DC BREAKER
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EQUIPMENT ELEVATION1 SCALE: N.T.S.



SCALE:  NTS1
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ELECTRICAL  LINE
DIAGRAM

ELECTRICAL LINE DIAGRAM1
MAIN SERVICE VOLTAGE:

MAIN SERVICE DISCONNECT:
MAIN CIRCUIT BREAKER RATING:

MAIN SERVICE LOCATION:
SERVICE FEED SOURCE:

240V
(E) 225A
(E) 200A
NORTH
OVERHEAD

SERVICE INFO

SYSTEM SIZE:- 24 x 485W = 11.64 kWDC
SYSTEM SIZE:- (01 x = 11.50 kWAC

BILL OF MATERIALS
EQUIPMENT QTY DESCRIPTION

SOLAR PV MODULES 24 HANWHA QCELL Q.PEAK DUO XL-10.3 / BFG (485W)
MODULES

INVERTER 1 HOYMILES HYS-11.5LV-USG1 INVERTER  [240V]

JUNCTION BOX 1 NEMA 4 ENCLOSURE

SMART METER 1 HOYMILES SMART METER (CHINT-DTSU666)

AC DISCONNECT 1 60A NON-FUSED AC DISCONNECT, 240VAC

BATTERY 6 SOLUNA 10K-PACK-LV

DC BREAKER 1 250A/1P DC BREAKER

ESSENTIAL LOAD
CENTER 1 100A ESSENTIAL LOAD CENTER

STUD BUS BARS RED
& BLACK KIT 1 600A 12 STUD BUS BARS RED

& BLACK KIT

hoymiles

DC DISCONNECT SWITCH

(N) HOYMILES HAS-11.50LV-USG1
AC-COUPLED INVERTER OUTPUT:

120/240 VAC, 48A
95.0% MAX. BATTERY DISCHARGE TO
AC EFFICIENCY EFFICIENCY NEMA 3R,

UL LISTED, INTERNAL GFDI WITH
INTEGRATED DC DISCONNECT

RAPID SHUTDOWN SWITCH

L1L2

GRID
L1 L2N
GEN

NN

EPS
L1 L2

1 2 3 4 5 6 7 8 9 10

METER_A: 1,3  DI_A:5 + 12V 7  485A: 9 EPO _P:11
METER_B: 2,4 DI_ B:6 GND : 8 485B : 10 EPO _N:12

D01

G
R

O
U

N
D

 BAR

D02

PV1+ PV1- PV2+ PV2-

PARALLEL PARALLEL BMS

ON ON

OFF OFF

NEUTRAL

#2 #1#08

(N) NEMA 4
ENCLOSURE

#2 #1#08

08 MODULES IN STRING #2

08 MODULES IN STRING #1

G

(3) #10 AWG TC-ER THWN-2 + RED
(3) #10 AWG TC-ER THWN-2 - BLACK

(1) #6 BARE CU GND FREE AIR

16A

(6) #10 AWG TC-ER THWN-2
(1) #10 AWG THWN-2 GND IN
2" SCH 40/80 PVC CONDUIT

TRENCH ~39'-0"
16A

#2 #1#08

08 MODULES IN STRING #1

(N) HOYMILES
SMART METER

(CHINT-DTSU666)

 (2) #14 AWG

RS-485

11 12

DTS LEFT : SW+_485

RIGHT : SW+_485

HI-POT

HYS-01
CHNT
DTSU666)

SET ESC

SMART METER

1
3/240/415V

3X10(60)A
50/60Hz

400imp/kWH

1.2W

TO
  G

EN
ER

ATO
R

16A

L

BI-DIRECTIONAL UTILITY
METER 1-PHASE, 3-W,

120V/240V, 60Hz

EXISTING
GROUNDING

SYSTEM

N
G

200A
(E) MAIN BREAKER
200A/2P, 240V

 (3) #6 AWG THWN
(1) #8 AWG THWN CU GND

3/4" EMT CONDUIT

(N) 60A PV BREAKER

(E) 225A MAIN
SERVICE PANEL

G

(N) 60A AC DISCONNECT
NON-FUSED,VISIBLE
LOCKABLE LABELED

DISCONNECT, 240 VAC

N N

L2
L1

L2
L1

INTERCONNECTION
120% RULE - NEC 705.12(B)(2)(3)(b)

BUSS RATING x 120%
225A x 120% = 270A

UTILITY FEED + SOLAR CURRENT
200A + 60.00A = 260.00A

(N) 10A BREAKER

 (3) #6 AWG THWN
(1) #8 AWG THWN CU GND

3/4" EMT CONDUIT

(24) HANWHA QCELL Q.PEAK DUO XL-10.3 / BFG (485W) MODULES
(03) BRANCHES OF 08 MODULES CONNECTED IN PARALLEL

2 SETS OF CT WIRES

(N) 250A/1P
DC BREAKER

60A

(N) MAIN BREAKER
60A/2P, 240V

 (N) 100A ESSENTIAL
LOAD CENTER

 (3) #6 AWG THWN
(1) #8 AWG THWN CU GND
3/4" EMT CONDUIT

(N) RS-485

L2
L1

L2
L1

L2
L1

L2
L1

L2
L1

L2
L1

G

(N) 600A 12 STUD
BUS BARS RED

& BLACK KIT

(N) SOLUNA
10K-PACK-LV

 (2) #2 AWG THWN
(1) #6 AWG THWN CU GND

1-1/4" EMT CONDUIT

 (2) #2 AWG THWN
(1) #6 AWG THWN CU GND
1-1/4" EMT CONDUIT

 (2) #300 KCMIL THWN
(1) #4 AWG THWN CU GND

3" EMT CONDUIT

25
0A

/1
P

(N) SOLUNA
10K-PACK-LV

(N) SOLUNA
10K-PACK-LV

(N) SOLUNA
10K-PACK-LV

(N) SOLUNA
10K-PACK-LV

(N) SOLUNA
10K-PACK-LV
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ELECTRICAL  LINE
DIAGRAM

SOLAR MODULE SPECIFICATIONS

MANUFACTURER / MODEL #
HANWHA QCELL Q.PEAK DUO XL-10.3 /

BFG (485W)MODULES

VMP 45.63

IMP 10.63

VOC 53.63

ISC 11.16

MODULE DIMENSION 87.2"L x 41.1"W x 1.37"D (In Inch)

AMBIENT TEMPERATURE SPECS
WEATHER STATION: RALEIGH DURHAM INTERNATIONAL

RECORD LOW TEMP -12°

AMBIENT TEMP (HIGH TEMP 2%) 36°

CONDUIT HEIGHT 0.9"

ROOF TOP TEMP 36°

CONDUCTOR TEMPERATURE RATE(ON ROOF) 90°

CONDUCTOR TEMPERATURE RATE(OFF ROOF) 75°

MODULE TEMPERATURE COEFFICIENT OF Voc -0.26%/°C

PERCENT OF VALUES NUMBER OF CURRENT
CARRYING CONDUCTORS IN EMT

.80 4-6

.70 7-9

.50 10-20

ELECTRICAL CALCULATION
SCALE:  NTS1

ELECTRICAL NOTES
1. ALL EQUIPMENT TO BE LISTED BY UL OR OTHER NRTL, AND LABELED FOR ITS APPLICATION.
2. ALL CONDUCTORS SHALL BE COPPER, RATED FOR 600 V AND 90 DEGREE C WET ENVIRONMENT.
3. WIRING, CONDUIT, AND RACEWAYS MOUNTED ON ROOFTOPS SHALL BE ROUTED DIRECTLY TO, AND

LOCATED AS CLOSE AS POSSIBLE TO THE NEAREST RIDGE, HIP, OR VALLEY.
4. WORKING CLEARANCES AROUND ALL NEW AND EXISTING ELECTRICAL EQUIPMENT SHALL COMPLY

WITH CEC 110.26.
5. DRAWINGS INDICATE THE GENERAL ARRANGEMENT OF SYSTEMS. CONTRACTOR SHALL FURNISH ALL

NECESSARY OUTLETS, SUPPORTS, FITTINGS AND ACCESSORIES TO FULFILL APPLICABLE CODES AND
STANDARDS.

6. WHERE SIZES OF SOLADECK, RACEWAYS, AND CONDUITS ARE NOT SPECIFIED, THE CONTRACTOR
SHALL SIZE THEM ACCORDINGLY.

7. ALL WIRE TERMINATIONS SHALL BE APPROPRIATELY LABELED AND READILY VISIBLE.
8. MODULE GROUNDING CLIPS TO BE INSTALLED BETWEEN MODULE FRAME AND MODULE SUPPORT

RAIL, PER THE GROUNDING CLIP MANUFACTURER'S INSTRUCTION.
9. MODULE SUPPORT RAIL TO BE BONDED TO CONTINUOUS COPPER G.E.C. VIA WEEB LUG OR ILSCO

GBL-4DBT LAY-IN LUG.
10. TEMPERATURE RATINGS OF ALL CONDUCTORS, TERMINATIONS, BREAKERS, OR OTHER DEVICES

ASSOCIATED WITH THE SOLAR PV SYSTEM SHALL BE RATED FOR AT LEAST 75 DEGREE C.

INVERTER SPECIFICATIONS

MANUFACTURER / MODEL #
 HOYMILES HYS-11.5LV-USG1 INVERTER

[240V]
NOMINAL OUTPUT VOLTAGE 240 VAC

NOMINAL OUTPUT CURRENT 48.0A

DC CONDUCTOR AMPACITY CALCULATIONS:
ARRAY TO NEMA 4 ENCLOSURE  :
EXPECTED WIRE TEMP (In Celsius) 36°
TEMP. CORRECTION PER TABLE 310.15(B)(2)(a) 0.91
NO. OF CURRENT CARRYING CONDUCTORS 6
CONDUIT FILL CORRECTION PER NEC 310.15(B)(3)(a) 0.80

CIRCUIT CONDUCTOR SIZE 10 AWG
CIRCUIT CONDUCTOR AMPACITY 40A

REQUIRED CIRCUIT CONDUCTOR AMPACITY PER NEC 690.8(A&B)
20.00A

1.25 X MAX. DC OUTPUT CURRENT
DERATED AMPACITY OF CIRCUIT CONDUCTOR PER NEC 310.15(B)(2)(a)

29.12ATEMP. CORRECTION PER TABLE 310.15(B)(2)(a) X
CONDUIT FILL CORRECTION PER NEC 310.15(B)(3)(a) X CIRCUIT
CONDUCTOR AMPACITY
RESULT SHOULD BE GREATER THAN (20.00A) OTHERWISE LESS THE ENTRY FOR
CIRCUIT CONDUCTOR SIZE AND AMPACITY

DC CONDUCTOR AMPACITY CALCULATIONS:
NEMA 4 ENCLOSURE TO INVERTER :
AMBIENT TEMPERATURE ADJUSTMENT FOR EXPOSED CONDUIT
PER NEC 310.15(B)(2)(c) 36°

TEMP. CORRECTION PER TABLE 310.15(B)(2)(a) 0.91
NO. OF CURRENT CARRYING CONDUCTORS 6
CONDUIT FILL CORRECTION PER NEC 310.15(B)(3)(a) 0.80

CIRCUIT CONDUCTOR SIZE  10 AWG
CIRCUIT CONDUCTOR AMPACITY 40A

REQUIRED CIRCUIT CONDUCTOR AMPACITY PER NEC 690.8(A&B)
20.00A

1.25 X MAX. DC OUTPUT CURRENT
DERATED AMPACITY OF CIRCUIT CONDUCTOR PER NEC 310.15(B)(2)(a)

29.12ATEMP. CORRECTION PER TABLE 310.15(B)(2)(a) X
CONDUIT FILL CORRECTION PER NEC 310.15(B)(3)(a) X CIRCUIT
CONDUCTOR AMPACITY
RESULT SHOULD BE GREATER THAN (20.00A) OTHERWISE LESS THE ENTRY FOR
CIRCUIT CONDUCTOR SIZE AND AMPACITY

AC CONDUCTOR AMPACITY CALCULATIONS:
INVERTER TO INTERCONNECTION
AMBIENT TEMPERATURE ADJUSTMENT FOR EXPOSED CONDUIT
PER NEC 310.15(B)(2)(c) 36°

TEMP. CORRECTION PER TABLE 310.15(B)(2)(a) 0.88
NO. OF CURRENT CARRYING CONDUCTORS 3
CONDUIT FILL CORRECTION PER NEC 310.15(B)(3)(a) 1.00

CIRCUIT CONDUCTOR SIZE 6 AWG
CIRCUIT CONDUCTOR AMPACITY 65A

REQUIRED CIRCUIT CONDUCTOR AMPACITY PER NEC 690.8(A&B)
48.00A

1.25 X MAX. AC OUTPUT CURRENT
DERATED AMPACITY OF CIRCUIT CONDUCTOR PER NEC 310.15(B)(2)(a)

57.20ATEMP. CORRECTION PER TABLE 310.15(B)(2)(a) X
CONDUIT FILL CORRECTION PER NEC 310.15(B)(3)(a) X CIRCUIT
CONDUCTOR AMPACITY
RESULT SHOULD BE GREATER THAN (48.00A) OTHERWISE LESS THE ENTRY FOR
CIRCUIT CONDUCTOR SIZE AND AMPACITY

VOLTAGE DROP CALCULATOR

MODULES IN STRING VOLTAGE AMPS DISTANCE (ft.) VOT.DROP  WIRE SIZE CONDUIT SIZE

STRING #1 (MODULE) TO NEMA 4 ENCLOSURE 08 240 16.00 40 FEET 0.53% 10 AWG FREE AIR

STRING #2 (MODULE) TO NEMA 4 ENCLOSURE 08 240 16.00 40 FEET 0.53% 10 AWG FREE AIR

STRING #3 (MODULE) TO NEMA 4 ENCLOSURE 08 240 16.00 40 FEET 0.53% 10 AWG FREE AIR

NEMA 4 ENCLOSURE TO INVERTER (MAX BRANCH) 08 240 16.00 39 FEET 0.52% 10 AWG 2" PVC

INVERTER  TO INTERCONNECTION 20 240 48.00 10 FEET 0.16% 6 AWG 3/4" EMT

MAX VOLTAGE DROP: 1.21%
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WARNING LABELS &
PLACARD

         

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

CAUTION !
MULTIPLE SOURCES OF POWER

AREVISION DATE 14-01-2024

(N) PV GROUND ARRAY

WARNING
POWER SOURCE OUTPUT

CONNECTION
DO NOT RELOCATE THIS
OVERCURRENT DEVICE

!

WARNING
ELECTRIC SHOCK HAZARD

IF GROUND FAULT IS INDICATED
ALL NORMALLY GROUNDED

CONDUCTORS MAY BE
UNGROUNDED AND ENERGIZED

LABEL LOCATION:
AC DISCONNECT & INVERTER
(PER CODE: NEC690.54)

PHOTOVOLTAIC SYSTEM AC DISCONNECT
RATED AC OPERATING CURRENT 48.0 AMPS

AC NOMINAL OPERATING VOLTAGE 240 VOLTS

LABEL LOCATION:
SERVICE PANEL IF SUM OF BREAKERS EXCEEDS
PANEL RATING
(PER CODE: NEC 705.12 (B)(2)(3)(B)

LABEL LOCATION:
AC & DC DISCONNECT AND SUB PANEL
(PER CODE: NEC 690.13(B))

WARNING:PHOTOVOLTAIC
POWER SOURCE

LABEL LOCATION:
CONDUIT, INVERTER
(PER CODE: NEC 690.31(G)(3)

LABEL LOCATION:
AC & DC DISCONNECT AND SUB PANEL
(PER CODE: NEC 690.41(B))

TERMINALS ON THE LINE AND LOAD
SIDES MAY BE ENERGIZED IN THE

OPEN POSITION

WARNING
ELECTRIC SHOCK HAZARD

!

RAPID SHUTDOWN SWITCH
FOR SOLAR PV SYSTEM

LABEL LOCATION:
RAPID SHUTDOWN
(PER CODE: NEC 690.56(C)(3)

LABEL LOCATION:
MAIN SERVICE PANEL & NET METER
(PER CODE: NEC 705.12(D)(3), NEC
705.12(B)(3-4) & NEC 690.59)

WARNING
THE DISCONNECTION OF THE
GROUNDED CONDUCTOR(S)

MAY RESULT IN OVERVOLTAGE
ON THE EQUIPMENT

!

LABEL LOCATION:
INVERTER
(PER CODE: NEC 690.31(I)

LABEL LOCATION:
MSP
(PER CODE: NEC 690.13 (F), NEC
705.12(B)(3-4) & NEC 690.59)

CAUTION
PHOTOVOLTAIC SYSTEM CIRCUIT IS BACKFED

!

MAIN PHOTOVOLTAIC
SYSTEM DISCONNECT

LABEL LOCATION:
MAIN SERVICE DISCONNECT / UTILITY METER
(PER CODE: NEC 690.13(B))

WARNING
ELECTRIC SHOCK HAZARD

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

LABEL LOCATION:
DC DISCONNECT, POINT OF
INTERCONNECTION
(PER CODE: NEC 690.13(B))

!

   WARNING DUAL POWER SOURCE
SECOND SOURCE IS PHOTOVOLTAIC SYSTEM

!

SOLAR PV SYSTEM EQUIPPED
WITH RAPID SHUTDOWN

TURN RAPID
SHUTDOWN SWITCH

TO THE "OFF" POSITION
TO SHUTDOWN PV

SYSTEM AND REDUCE
SHOCK HAZARD IN

ARRAY

SOLAR ELECTRIC
PV PANELS

PHOTOVOLTAIC

AC DISCONNECT
LABEL LOCATION:
DC DISCONNECT
NEC 690.13(B)

LABEL LOCATION:
AC DISCONNECT, DC DISCONNECT, POINT OF
INTERCONNECTION
(PER CODE: 605.11.3.1(1) & 690.56(C)(1)(a))

ENERGY STORAGE SYSTEM
DISCONNECT

NOMINAL VOLTAGE:                  240 VAC
MAX AVAILABLE ISC:                48 AAC
ISC CLEAR TIME:                            67 MS
DATE:

REQ'D BY NEC 706.7(D)
APPLY TO: BATTERY

                  .
TRI POWER SOURCE

CAUTION
FIRST SOURCE IS UTILITY ELECTRICAL GRID 

SECOND SOURCE IS AC BATTERY
THIRD SOURCE IS PV INVERTER

LOCATION: BATTERY

120MM

60
M

M

1. TURN OFF BATTERY SWITCH ON THE RIGHT SIDE OF
ALL UNITS
2. TURN OFF “BATTERY INVERTER A.C. ISOLATOR”(S)
 ADJACENT TO ALL UNITS
3.TURN OFF ALL “MAIN SWITCH (BATTERY INVERTER
SUPPLY)” CIRCUIT BREAKER(S) IN ALL SWITCH BOARD(S)

WAIT ONE MINUTE BEFORE COMMENGING START-UP,
START-UPIS THE REVERSE OF SHUTDOWN

BATTERY SHUTDOWN PROCEDURE

NOTES AND SPECIFICATIONS:
· SIGNS AND LABELS SHALL MEET THE REQUIREMENTS OF THE 2017 ARTICLE 110.21(B), UNLESS SPECIFIC

INSTRUCTIONS ARE REQUIRED BY SECTION 690, OR IF REQUESTED BY THE LOCAL AHJ.
· SIGNS AND LABELS SHALL ADEQUATELY WARN OF HAZARDS USING EFFECTIVE WORDS, COLORS AND

SYMBOLS.
· LABELS SHALL BE PERMANENTLY AFFIXED TO THE EQUIPMENT OR WIRING METHOD AND SHALL NOT BE

HAND WRITTEN.
· LABEL SHALL BE OF SUFFICIENT DURABILITY TO WITHSTAND THE ENVIRONMENT INVOLVED.
· SIGNS AND LABELS SHALL COMPLY WITH ANSI Z535.4-2011, PRODUCT SAFETY SIGNS AND LABELS, UNLESS

OTHERWISE SPECIFIED.
· DO NOT COVER EXISTING MANUFACTURER LABELS.

190 FRED BURNS RD. (E) 225A MAIN SERVICE PANEL
WITH (E) 200A MAIN BREAKER

(N) HOYMILES SMART METER

(N) 60A NON-FUSED AC
DISCONNECT , 240 VAC

(N) 100A ESSENTIAL LOAD
CENTER

(N)(6) SOLUNA EOS-10K TO
10K-PACK-LV (61.20kWh)

(E) UTILITY METER

(N) STUD BUS BARS
(N) DC BREAKER
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