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1

2

3PLOT PLAN WITH ROOF PLAN

HOUSE PHOTO

VICINITY MAP
SCALE: 1"=45'-0"A-00 SCALE: NTSA-00

A-00 SCALE: NTS

PROJECT DESCRIPTION:

EQUIPMENT SUMMARY
26  VSUN SOLAR VSUN400-108M-BB MODULES
1  TESLA POWERWALL+ INVERTER
09 TESLA MCI2 RAPID SHUTDOWN

26 x 400 VSUN SOLAR VSUN400-108M-BB (400W) MODULES
ROOF MOUNTED SOLAR PHOTOVOLTAIC MODULES
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Signature with Seal

POWER PRODUCTION
MANAGEMENT INC

625 NW 8TH AVE
GAINESVILLE, FL 32601

JEFFREY A. TORRES, P.E.
FL PE #80379

SUNSMART ENGINEERING, LLC
FL COA #35170

925 SUNSHINE LANE
ALTAMONTE SPRINGS, FL 32714

JEFF.TORRES@SUNSMARTENGINEERING.COM

PLOT PLAN & 
VICINITY MAP

SYSTEM SIZE:  10.4 kW DC STC

PROJECT SITE

PROJECT SITE

GOVERNING CODES :
FLORIDA RESIDENTIAL CODE, 7TH EDITION 2020 (FRC)
FLORIDA PLUMBING CODE, 7TH EDITION 2020 (FPC)
FLORIDA BUILDING CODE, 7TH EDITION 2020 EDITION (FBC)
FLORIDA MECHANICAL CODE, 7TH EDITION 2020 (FMC)
2017 NATIONAL ELECTRICAL CODE
FLORIDA FIRE PREVENTION CODE, 7TH EDITION (FFPC)

SHEET INDEX
A-00           PLOT PLAN & VICINITY MAP
S-01 ROOF PLAN & MODULES
S-02 ATTACHMENT DETAILS
S-03 STRUCTURAL CALCULATIONS
E-01 ELECTRICAL SITE PLAN
E-02 ELECTRICAL LINE DIAGRAM
E-03 WIRING CALCULATIONS
E-04 SYSTEM LABELING
DS-01 MODULE DATA SHEET
DS-02          INVERTER DATA SHEET
DS-03          RSD DATA SHEET
DS-04          BATTERY DATA SHEET
DS-05          GATEWAY DATA SHEET
DS-06          RAIL DATA SHEET
DS-07          ATTACHMENT DATA SHEET

(E) DRIVEWAY

DISCLAIMER :
THE SET OF PLANS FOR THIS PROJECT IS FOR DESIGNING THE
PROJECT FOR BUILDING CODE COMPLIANCE. THIS DOSE NOT
EXPRESS OR IMPLY A PERFORMANCE GUARANTEE OF ANY KIND.
CONTRACTOR RESPONSIBLE TO REVIEW AND APPROVE THE
LAYOUT WITH THE END USER PRIOR TO INSTALLATION.

ALL DIMENSION AND CONDITION SHOWN ON THE SET OF PLANS IS
BASED ON THE BEST POSSIBLE INFORMATION GIVEN.
CONTRACTOR RESPONSIBLE TO FILED VERIFY ALL CONDITION IN
THE FILED PRIOR TO INSTALLATION OR ACCEPTS
FULL RESPONSIBILITY.

ROOF #1
(26) VSUN SOLAR
VSUN400-108M-BB (400W)
MODULES

SW
 G

RANITE CT.

ASCE 7-16 WIND DESIGN CRITERIA
ULTIMATE WIND SPEED:  130 MPH
NOMINAL WIND SPEED:  101 MPH
WIND EXPOSURE:  B
RISK CATEGORY:  II
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1 ROOF PLAN & MODULES
S-01 SCALE: 1"=8'-0"

ROOF PLAN &
MODULES
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MODULE TYPE, DIMENSIONS & WEIGHT

VSUN SOLAR
VSUN400-108M-BB (400W)

MODULES

67
.8

3"

44.60" (N) SNAP N RACK UR40 RAIL (TYP.)

(N) S-5 PROTEA PV ROOF
ATTACHMENT@ 36" O.C.

(E) TYP R METAL ROOF @ 12" O.C.
(E) B

AC
K YARD

NUMBER OF MODULES = 26 MODULES
MODULE TYPE = VSUN SOLAR VSUN400-108M-BB (400W)  MODULES
WEIGHT = 48.0 LBS / 21.8 KG.
MODULE DIMENSIONS = 67.83" x 44.60" = 21.01 SF

ROOF #1

TILT - 14°

AZIM. - 169°

ROOF #1
(26) VSUN SOLAR
VSUN400-108M-BB (400W) MODULES

(E) FRO
N
T YARD

SW
 G

R
AN

ITE C
T.

(E) TYP RAFTERS @ 48" O.C.

1.  APPLICABLE CODE:  2020 FLORIDA RESIDENTIAL CODE (7TH EDITION) &
ASCE 7-16 MINIMUM DESIGN LOADS FOR BUILDING AND OTHER STRUCTURES.
2.  ATTACHMENT STRENGTH OF S-5 PROTEA ATTACHMENTS ARE BASED
OFF S-5'S TESTING DATA AND IT IS ASSUMED THE EXISTING TYPE R METAL
ROOF IS FREE OF RUST AND CORROSION.
3. SPACING OF THE SPEEDFOOT ATTACHMENTS SHALL BE AS FOLLOWS:
GABLE  NON-EXPOSED

*WIND ZONE 1, 2e, 2r, 3 = 4'-0" ON CENTER, 1'-7" CANTILEVER

4.  S-5 PROTEA BRACKET ATTACHMENT SHALL BE INSTALLED PER
MANUFACTURER'S INSTRUCTIONS AND CONTRACTOR SHALL FOLLOW
MANUFACTURER'S RECOMMENDATIONS TO WEATHER PROOF AND SEAL ALL
ROOF PENETRATIONS.

6. DESIGN PARAMETERS SHOWN ARE BASED ON ALLOWABLE STRESS
DESIGN (ASD) NOMINAL WIND SPEED PRESSURES PER SECTION 29.4.4 FOR
ROOFTOP SOLAR PANELS PARALLEL TO THE ROOF SURFACE WITH
EXPOSURE "B", RISK CATEGORY II,  ENCLOSED BUILDING AND h < 60'-0"
PER ASCE 7-16 "MINIMUM DESIGN LOADS FOR  BUILDING AND OTHER
STRUCTURES" AND 2020 F.B.C. (7TH EDITION).  EXPOSED AND
NON-EXPOSED MODULES ARE LABELED AS SHOWN.

5.  EXISTING ROOF IS A TYPICAL GABLE ROOF FROM 7 DEGREES TO 20
DEGREES WITH A ROOF COVERING OF TYPE R METAL.  MEAN ROOF HEIGHT
= 15 FT WHERE THE MODULES ARE.

7.  ROOF SURFACE TO UNDERSIDE OF PANEL HEIGHT IS APPROXIMATELY 5
INCHES AND INCREASED UPLIFT ON THE PORTION OF MODULES WITHIN A 10
INCH CLEARANCE OF THE ROOF EDGES HAS BEEN CONSIDERED.
8.  "a" DIMENSION AS DEFINED PER ASCE 7-16 SHALL BE 4 FT REGARDLESS
PER THE 2020 FLORIDA RESIDENTIAL CODE (7TH EDITION).
9.  SOLAR PANELS AND MOUNTING SYSTEM SHALL BE INSTALLED PER
MANUFACTURER'S RECOMMENDATIONS.
10.  MODULES SHALL BE LOCATED AS SHOWN FOR THE WIND LOAD CALCULATIONS
ON SHEET S-03 TO BE VALID.  THIS IS BASED ON A PARTIAL PRESSURE ANALYSIS OF
THE MODULES IN A SPECIFIED LOCATION.  ANY RELOCATION OF MODULES SHALL BE
REVIEWED AND APPROVED BY THE ENGINEER PRIOR TO RELOCATION OF MODULES.

LEGEND

- ROOF OBSTRUCTION

- PV ROOF ATTACHMENT

- RAFTERS

- NON-EXPOSED MODULE

- EXPOSED MODULEE

N

- EDGE MODULEED

I CERTIFY THAT THE
INSTALLATION OF THE
MODULES IS IN COMPLIANCE
WITH FBC: RESIDENTIAL
CHAPTER 3. THE ADDITION
OF THE SOLAR MODULES
AND ALL ACCESSORIES TO
THE EXISTING BUILDING WILL
NOT ADVERSELY AFFECT
THE STRUCTURAL INTEGRITY
OF THE BUILDING AND CAN
SAFELY ACCOMODATE THE
NEW IMPOSED LOADS OF
THE SOLAR SYSTEM.

N
N N N

N
N

N N
N N N

N
N

N
N N N

N
N

N N
N N N

N
N

WIND ZONE 2e (TYP.)

WIND ZONE 1 (TYP.)

WIND ZONE 2r (TYP.)

WIND ZONE 3e (TYP.)

WIND ZONE 2n (TYP.)

WIND ZONE 3r (TYP.)
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2 ATTACHMENT DETAIL (enlarged view)2

1 STRUCTURAL ATTACMENT (SIDE VIEW)
S-02 SCALE: NTS

METAL RAFTER @
48"O.C.

SNAPNRACK RACKING
SYSTEM

PV MODULES

(E) R-METAL ROOFS-5 PROTEA
ATTACHMENT

S-02

(E) R-METAL ROOF

PV MODULES
SNAPNRACK RACKING
SYSTEM

METAL RAFTER @
48"O.C.

S-5 PROTEA
ATTACHMENT
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STRUCTURAL
CALCULATIONS

BASE WIND LOAD CALCULATION MODULE CAPACITY CHECK

NON-EXPOSED CALCULATION

NON-EXPOSED CONNECTION CALCULATION
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1 ELECTRICAL PLAN
E-01 SCALE: 1"=15'-0"
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(N)  TESLA POWERWALL+
INVERTER

LEGEND

- JUNCTION BOXJB

MSP - MAIN DISTRIBUTION PANEL

- ROOF OBSTRUCTION
- CONDUIT

- UTILITY METER/MAINUM
- TESLA POERWALL+ INVERTER

BRANCH-1 (09 MODULES)

(N) JUNCTION BOX (TYP.)

(N) POWERWALL 2 BATTERY

(E) UTILITY METER/MAIN

BRANCH-2 (09 MODULES)

SOLAR ARRAY 10.4 kW-DC STC
(26) VSUN SOLAR VSUN400-108M-BB (400W) MODULES
(02) BRANCHES OF 09 MODULE
(01) BRANCH OF 08 MODULE

(N) TESLA BACKUP GATEWAY 2
WITH INTEGRATED PANELBOARD (E) TRENCH

CONDUIT: 2"

(E) MAIN DISTRIBUTION PANEL

(9) TESLA MCI2 RAPID
SHUTDOWNS.

- POWERWALL 2 BATTERYBT

TBG TESLA BACKUP GATEWAY2

INV

BRANCH-3 (08 MODULES)

(E) B
AC

K YARD

(E) FRO
N
T YARD

SW
 G

R
AN

ITE C
T.
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G

L1 L2 N

N

(E) METER MAIN
COMBO:

200A, 120/240V
EXISTING METER
MAIN DOES NOT

CONTAIN ANY LOADS.
THEREFORE, OK

L1 L2 N

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

BI-DIRECTIONAL
UTILITY METER
1-PHASE, 240V

09 MODULE WITH 3 SOLAR SHUTDOWN IN BRANCH CIRCUIT #2

G

+

G

- +

G

+

G

-

G

+- -

G

+

G

- +-- +

G

+-

G

- +

G

+

G

- +

G
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G
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G

++- -

G

+

G

- +-

G

+

G

- +--

(N) TESLA /AC POWERWALL +

CTRL

~= +

-

G

(N) INVERTER : TESLA
POWERWALL+ ENERGY

STORAGE INVERTER
2 AC COUPLED

DC AC

BT+ BT-PV-

SMART EV
CHARGER AC
OUTPUT

INTERFACE AC
CONNECTION

RGM AND
CONSUMPTION
METERING

INTERFACE
BOARD

L1L2L1L2NL1L2

G

L1L2L3

G

N

L2L1

+ -G

FACTORY INSTALLED
CABLES

1 ELECTRICAL LINE DIAGRAM
E-02

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

EGC #10 AWG CU THWN-2
 2" CONDUIT (CONDUIT

EXISTING)

(3) #10 AWG CU USE-2/PV WIRE  + RED
(3) #10 AWG CU USE-2/PV WIRE - BLACK
EGC #6 BARE CU IN FREE AIR

G

+

G

- +

G

+

G

-

G

+- -

G

+

G

- +-- +

G

+-

08 MODULE WITH 3 SOLAR SHUTDOWN IN BRANCH CIRCUIT #3

PV+

L1 L2 L3

SOLAR ARRAY 10.4 kW-DC STC
(26) VSUN SOLAR VSUN400-108M-BB (400W) MODULES
(02) BRANCHES OF 09 MODULE
(01) BRANCH OF 08 MODULE

L1
L2

NG GN
L1 L1 L2 L2

BACKUP LUGS

N
O

N
-BAC

KU
P

 LU
G

S

S1 S2

CTRL

(N) 50A/2P BREAKER FOR TESLA
POWERWALL+

L2

L1

L2

L1

G

L2

L1

L2

L1

L2

L1

L1 L2 N

N

L2

L1

(E) 200A SERVICE PANEL

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

EXISTING GROUNDING
ELECTRODE SYSTEM

(N) TESLA BACKUP
GATEWAY 2, 200A MAX,
NEMA 3R WITH
INTEGRATED CURRENT
TRANSFORMERS

09 MODULE WITH 3 SOLAR SHUTDOWN IN BRANCH CIRCUIT #1

(3) #8 AWG CU THWN-2
(1) #10 AWG CU THWN-2 GND

3/4" CONDUIT

(3) #2/0 AWG CU THWN-2
(1) #6 AWG CU THWN-2 GND
OR
(3) #4/0 AWG AL XHHW-2
(1) #4 AWG AL XHHW-2 GND
IN 2" CONDUIT

(9) TESLA SOLAR SHUTDOWN
COMPLIANT
WHEN PAIRED & ENABLED WITH
TESLA STORAGE INVERTER

L1
L2

G
N

POWER STORAGE UNIT &
BATTERY BACKUP

TESLA POWERWALL II

(3) #10 AWG THWN-2
(1) #10 AWG THWN-2 GND

IN 3/4" CONDUIT RUN

(N) 30A/2P BREAKER FOR TESLA
POWERWALL 2

(3) #2/0 AWG CU THWN-2
(1) #6 AWG CU THWN-2 GND
OR
(3) #4/0 AWG AL XHHW-2
(1) #4 AWG AL XHHW-2 GND
IN 2" CONDUIT
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SOLAR MODULE SPECIFICATIONS
MANUFACTURER / MODEL #

VSUN SOLAR VSUN400-108M-BB
(400W) MODULES

VMP 37.2V
IMP 12.75A
VOC 31.17V
ISC 13.68A
MODULE DIMENSION 67.83"L x 44.60"W x 1.38"D (In Inch)

AMBIENT TEMPERATURE SPECS
RECORD LOW TEMP -5°

AMBIENT TEMP (HIGH TEMP 2%) 34°

CONDUIT MINIMUM HEIGHT FROM ROOF 0.5"

CONDUCTOR TEMPERATURE RATING 90°

MODULE TEMPERATURE COEFFICIENT OF Voc -0.26%/°C

POWERWALL+  SPECIFICATIONS
MANUFACTURER

POWERWALL+ MODEL # 1850000-XX-Y

TESLA

NOMINAL BATTERY ENERGY 13.5 KWH

SOLAR MODEL # 1538000-XY-Y

NOMINAL OUTPUT CURRENT 32.0 A

SOLAR SHUTDOWN  SPECIFICATIONS
MANUFACTURER

MODEL #

TESLA

NOMNAL INPUT DC CURRENT 12A

MAX INPUT SHORT CIRCUIT CURRENT 15A

MAXIMUM POWER CONSUMPTION 7W

MAXIMUM SYSTEM VOLTAGE 600V DC

TESLA TxxxS

ELECTRICAL NOTES
1.) ALL EQUIPMENT SHALL BE LISTED BY UL OR OTHER NRTL, AND LABELED FOR ITS APPLICATION.
2.) ALL CONDUCTORS SHALL BE COPPER, RATED FOR 600 V AND 90°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 NEC 110.26.
5.) DRAWINGS INDICATE THE GENERAL ARRANGEMENT OF SYSTEM. CONTRACTOR SHALL FURNISH ALL NECESSARY OUTLETS,

SUPPORTS, FITTINGS , AND ACCESSORIES TO MEET APPLICABLE CODES AND STANDARDS.
6.) WHERE SIZES OF JUNCTION BOXES, RACEWAYS, AND CONDUITS ARE NOT SPECIFIED, THE CONTRACTOR SHALL SIZE THEM

ACCORDINGLY.
7.) ALL WIRE TERMINATIONS SHALL BE APPROPRIATELY LABELED AND ACCESSIBLE.
8.) INSTALL MODULE AND RACKING GROUNDING HARDWARE PER MANUFACTURER'S INSTRUCTION.

DC CONDUCTOR AMPACITY CALCULATIONS:
ARRAY TO JUNCTION BOX :
EXPECTED WIRE TEMP (In Celsius) 34°

TEMP. CORRECTION PER TABLE (310.15)(B)(2)(a) 0.96

NO. OF CURRENT CARRYING CONDUCTORS 2

CONDUIT FILL CORRECTION PER NEC 310.15(B)(3)(a) 1.00

CIRCUIT CONDUCTOR SIZE 10 AWG

CIRCUIT CONDUCTOR AMPACITY 40A

REQUIRED CIRCUIT CONDUCTOR AMPACITY PER NEC 690.8(A&B)
21.34A

1.25 X MAX DC OUTPUT CURRENT

DERATED AMPACITY OF CIRCUIT CONDUCTOR PER NEC (310.15)(B)(2)(a)

38.40ATEMP. 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 (21.34A) otherwise less the entry for circuit conductor size and
ampacity

DC CONDUCTOR AMPACITY CALCULATIONS:
FROM JUNCTION BOX TO INVERTER:
AMBIENT TEMPERATURE ADJUSTMENT FOR EXPOSED CONDUIT
PER NEC 310.15(B)(2)(c) +22°

EXPECTED WIRE TEMP (In Celsius) 34°+22° = 56°

TEMP. CORRECTION PER TABLE (310.15)(B)(2)(a) 0.71

NO. OF CURRENT CARRYING CONDUCTORS 6

CONDUIT FILL CORRECTION PER NEC 310.15(B)(3)(a) 0.80

CIRCUIT CONDUCTOR SIZE 10AWG

CIRCUIT CONDUCTOR AMPACITY 40A

REQUIRED CIRCUIT CONDUCTOR AMPACITY PER NEC 690.8(A&B)
17.10A

1.25 X MAX DC OUTPUT CURRENT

DERATED AMPACITY OF CIRCUIT CONDUCTOR PER NEC (310.15)(B)(2)(a)

22.72ATEMP. 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 (17.10A) otherwise less the entry for circuit conductor size and
ampacity

AC CONDUCTOR AMPACITY CALCULATIONS:
FROM INVERTER TO GENERATION PANEL
No. OF INVERTER 1

EXPECTED WIRE TEMP (In Celsius) 34°

TEMP. CORRECTION PER TABLE (310.15)(B)(2)(a) 0.96

NO. OF CURRENT CARRYING CONDUCTORS 3

CONDUIT FILL CORRECTION PER NEC 310.15(B)(3)(a) 1

CIRCUIT CONDUCTOR SIZE 6AWG

CIRCUIT CONDUCTOR AMPACITY 75A

REQUIRED CIRCUIT CONDUCTOR AMPACITY PER NEC 690.8(B)
40.00A

1.25 X MAX INVERTER OUTPUT CURRENT

DERATED AMPACITY OF CIRCUIT CONDUCTOR PER NEC (310.15)(B)(2)(a)

72.00TEMP. 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 (40.00A) otherwise less the entry for circuit conductor size and ampacity

AC CONDUCTOR AMPACITY CALCULATIONS:
FROM GENERATION PANEL  TO BACKUP INTERFACE
No. OF INVERTER 1

EXPECTED WIRE TEMP (In Celsius) 34°

TEMP. CORRECTION PER TABLE (310.15)(B)(2)(a) 0.96

NO. OF CURRENT CARRYING CONDUCTORS 3

CONDUIT FILL CORRECTION PER NEC 310.15(B)(3)(a) 1

CIRCUIT CONDUCTOR SIZE 3AWG

CIRCUIT CONDUCTOR AMPACITY 110A

REQUIRED CIRCUIT CONDUCTOR AMPACITY PER NEC 690.8(B)
80.00A

1.25 X MAX INVERTER OUTPUT CURRENT

DERATED AMPACITY OF CIRCUIT CONDUCTOR PER NEC (310.15)(B)(2)(a)

105.60TEMP. 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 (80.00A) otherwise less the entry for circuit conductor size and ampacity
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SYSTEM
LABELING

WARNING:PHOTOVOLTAIC
POWER SOURCE

LABEL LOCATION:
DC CONDUIT & J-BOXES
PER NEC 690.31(G)(3)

RAPID SHUTDOWN SWITCH
FOR SOLAR PV SYSTEM

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

WARNING!
DO NOT RELOCATE THIS
OVERCURRENT DEVICE

POWER SOURCE OUTPUT CONNECTION

LABEL LOCATION:
POINT OF INTERCONNECTION (WHEN APPLICABLE)
PER NEC 705.12(B)(2)(3)(b)

SOLAR PV SYSTEM
EQUIPPED WITH RAPID

SHUTDOWN

SOLAR
ELECTRIC PV

PANELS

TURN RAPID SHUTDOWN
SWITCH TO THE "OFF"

POSITION TO SHUT DOWN
PV SYSTEM AND REDUCE
SHOCK HAZARD IN THE

ARRAY.

LABEL LOCATION:
AT SERVICE DISCONNECTING MEANS
PER NEC 690.56(C)(1)(a)

INVERTER

PHOTOVOLTAIC DC DISCONNECT

MAXIMUM SYSTEM VOLTAGE:
MAXIMUM CIRCUIT CURRENT:
MAX RATED OUTPUT CURRENT OF THE CHARGE
CONTROLLER OR DC-TO-DC CONVERTER (IF INSTALLED):

VDC
ADC

ADC

LABEL LOCATION:
INVERTER(S), DC DISCONNECT(S).
PER CODE(S): NEC 2017: 690.53

15

600

LABEL LOCATION:
DC DISCONNECT ON INVERTER AND
ROOF JUNCTION BOX PER NEC 690.35(F)

THE DC CONDUCTORS OF THE
PHOTOVOLTAIC SYSTEM ARE

UNDERGROUND AND MAY BE ENERGIZED

WARNING
ELECTRIC SHOCK HAZARD

!

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

PHOTOVOLTAIC SYSTEM AC DISCONNECT
MAXIMUM AC OPERATING CURRENT 32 AMPS

MAXIMUM AC OPERATING VOLTAGE 240 VOLTS
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