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29.20kW PV SYSTEM

CODES AND STANDARDS

421 SE ALFRED MARKHAM
ST, LAKE CITY, FL 32025

JONES RESIDENCE

VICINITY MAP
SHEET INDEX

G-01 COVER SHEET
PROJECT SITE

PROJECT DESCRIPTION: OWNER SITE PLAN

A-01 SITE PLAN

S-01 MODULE LAYOUT

S-02 ATTACHMENT DETAIL

E-01 ELECTRICAL LINE DIAGRAM

E-02 WIRING CALCULATIONS

E-03 SYSTEM LABELING

DS-01-08 DATA SHEETS

SHEET  SHEET DESCRITION

COVER SHEET

A-00 NOTES AND DESCRIPTION

I ERMOCRATES CASTILLO PE# 52590 AN ENGINEER
LICENSED PURSUANT TO CHAPTER 471, CERTIFY
THAT THE INSTALLATION OF THE MODULES IS IN
COMPLIANCE WITH FBC: RESIDENTIAL 2020,
CHAPTER 3. BUILDING STRUCTURE WILL SAFELY
ACCOMMODATE WIND LATERAL AND UPLIFT
FORCES, AND EQUIPMENT DEAD LOADS.

ELECTRICAL CERTIFICATION:STRUCTURAL CERTIFICATION:

I ERMOCRATES CASTILLO PE# 52590 AN ENGINEER
LICENSED PURSUANT TO CHAPTER 471, CERTIFY
THAT THE PV ELECTRICAL SYSTEM AND
ELECTRICAL COMPONENTS ARE DESIGNED AND
APPROVED USING THE STANDARDS CONTAINED IN
THE MOST RECENT VERSION OF THE FLORIDA
BUILDING CODE. FBC 107.

DESIGN FACTORS:
WIND SPEED (ULT): 110
WIND SPEED (ASD): 85
RISK CATEGORY: II
EXPOSURE: C

PROJECT SITES

RACKING: 2x8 OSPREY UNIT
ATTACHMENT: 2x8 OSPREY UNIT

POWER PRODUCTION MANAGEMENT
625 NW 8th Ave,
Gainesville, FL 32601
(352) 263-0766

INSTALLER

Castillo Engineering Services LLC
620 N. Wymore Road, Suite 250, Maitland, FL 32751
TEL: (407) 289-2575
Ermocrates E. Castillo
License#: FL PE 52590

ENGINEER

JONES, BILL80x365 REC SOLAR: REC365AA (365W) MODULES
GROUND MOUNTED SOLAR PHOTOVOLTAIC MODULES
SYSTEM SIZE: 29.200 kW DC STC
TOLAL ARRAY AREA: 1506.67 SQ FT.

EQUIPMENT SUMMARY
80      REC SOLAR: REC365AA (365W) MODULES
03 SMA: SB7.7-1SP-US-40 INVERTERS
01 SMA: SB3.0-1SP-US-40 INVERTER
01 TESLA BACKUP GATEWAY 2
03 TESLA POWERWALL 2

AUTHORITY HAVING JURISDICTION:
COLUMBIA COUNTY

GOVERNING CODES :
FLORIDA RESIDENTIAL CODE, 7TH EDITION 2020 (FRC)
FLORIDA PLUMBING CODE, 7TH EDITION 2020 (FPC)
FLORIDA BUILDING CODE, 7TH EDITION 2020 (FBC)
FLORIDA MECHANICAL CODE, 7TH EDITION 2020 (FMC)
NATIONAL ELECTRICAL CODE 2017 (NEC)
ASCE 7-16

E-02.1 WIRING CALCULATIONS
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System Description

This system is a grid-tied, PV system, with PV generation consisting of
80x365 REC SOLAR: REC365AA (365W) Modules with a combined STC rated dc
output power of 29,200W. The modules are connected into 03 SMA:
SB7.7-1SP-US-40 & 01 SMA: SB3.0-1SP-US-40 Inverters.  The inverter has
electronic maximum power point tracking to maximize energy captured by the PV
modules.  The inverter also has an internal ground fault detection and interruption
device that is set to disconnect the array in the event that a ground fault that
exceeds one ampere should occur. The inverter has DC and AC disconnect
integrated system and labels are provided as required by the National Electrical
Code

When the sun is shining, power from the PV array is fed into the inverter,
where it is converted from DC to AC.  The inverter output is then used to
contribute to the power requirements of the occupancy.  If PV power meets the
requirements of the loads of the occupancy, any remaining PV power is sold back
to the utility.  When utility power is available, but PV power is not available,
building loads are supplied by the utility.

The inverter meets the requirements of IEEE 1547 and UL 1741.

Figure 1: PV System Block Diagram

Centralized AC to
DC InverterPV Modules

Point of
Utility

Connection

Utility Meter

Inverter
Junction

Box

Section..............

Elevation ...........

Detail ................

Detail ................
(Enlarged Plan)

Keyed Notes ..........

Ground Terminal .....

Grounding Point/rod....

Solar Panel .........            or

Combiner Box ..........

AC Disconnect ..........

Main Distribution
Panel   ......................

Fuse     ......................

Overcurrent Breaker ..

Inverter ....................

Transformer .............

Automatic ...............
Transfer Switch

X
X-XX

X
X-XX

X
X-XX

X
X-XX

1

CB

ACD

MDP

 Sheet where
 section is located

 Detail ID Letter
 Sheet where
 section is located

 Detail ID Letter

 Sheet where
 section is located
 Detail ID Letter

 Sheet where
 section is located

Area to be enlarged

Keyed note designation
on applicable sheet

ATS

00 Module with Source
Circuit number

Vent, Attic fan
(Roof obstruction)

PV Roof Attachment

Trusses

Conduit

Fire Access

AC                 Alternating Current

APPROX        Approximate
AWG             American Wire Gauge

CB                  Combiner Box
DC                  Direct Current

ACD               Alternating Current Disconnect

DISC              Disconnect
(E)                  Existing

EL                   Elevation
EQ                 Equal

JB                  Junction Box
MCB              Main Combiner Box
MFR              Manufacturer

MIN               Minimum
MISC             Miscellaneous

(N)                 New

OCPD            OverCurrent Protection Device
POCC             Point Of Common Coupling

PV                  Photovoltaic

SF                  Squarefoot/feet

STC                Standard Test Conditions

TBD               To Be Determined
TYP                Typical

Unless Notified Otherwise

VIF                 Verify In Field

WP                Weather Proof

Tesla PowerwallBAT

Utility meterUM

GP Generation Panel

MDP Main Distribution Panel

Soladeck

NAVD            North American Vertical datum

SD

UNO

MID              Microgrid Interconnect Device

REV
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NOTES AND
DESCRIPTION

Symbols: Abbreviations:

67
.8

"

40.0"

RAILS IN THIS
POSITION UNO

FALL PROTECTION:
ANCHORAGES USED FOR ATTACHMENT OF PERSONAL FALL ARREST EQUIPMENT
MUST BE INDEPENDENT OF ANY ANCHORAGE BEING USED TO SUPPORT OR
SUSPEND PLATFORMS, AND CAPABLE OF SUPPORTING AT LEAST 5,000 POUNDS
PER EMPLOYEE ATTACHED, OR MUST BE DESIGNED AND USED AS FOLLOWS:
· AS PART OF A COMPLETE PERSONAL FALL ARREST SYSTEM WHICH

MAINTAINS A SAFETY FACTOR OF AT LEAST TWO.
· UNDER THE SUPERVISION OF A QUALIFIED PERSON

ADDITIONAL INFORMATION
· 29 CFR 1926 SUBPART M, FALL PROTECTION. OSHA STANDARD.
· 1926.502, FALL PROTECTION SYSTEMS CRITERIA AND PRACTICES

··· 1926.502(D)(15)

REC SOLAR:
REC365AA (365W)

MODULES
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SITE PLAN

(N) JUNCTION BOX (TYP.)

(N) (03) SMA: SB7.7-1SP-US-40 INVERTERS

SE ALFRED MARKHAM ST,

GROUND MOUNT ARRAY #1
(16x5) REC SOLAR: REC365AA

(365W) MODULES

SITE PLAN WITH  PROPERTY LINES
A-01 SCALE: 1/64" = 1'-0"

1

(E) UTILITY METER
(E) MAIN DISTRIBUTION PANEL

(N) ENTRENCHED
CONDUIT ~564'

(N) AC DISCONNECT (IF REQUIRED)

MAIN HOUSE

EXISTING DRIVEWAY

(N) (01) SMA: SB3.0-1SP-US-40 INVERTER

(N) PV LOAD CENTER
(N) (03) TESLA POWERWALL 2

(N) TESLA BACKUP GATEWAY 2

(N) GENERATION PANEL

OFFICE BUILDING

POOL

A07/08/2021AHJ REQ.

A
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GROUND MOUNT FOR PV PANEL GENERAL NOTES:
1.  APPLICABLE CODE: ASCE 7-16 MINIMUM DESIGN LOADS FOR  BUILDING AND OTHER STRUCTURES COMPATIBLE WITH
2020 FLORIDA BUILDING CODE (7th EDITION).
2.  GROUND RACK SHOWN MAY BE SLOPED UP TO A MAXIMUM 18°.

4. REFER TO UNIRAC FOR ALL COMPONENT SPECIFICATION AND INSTALLATION INSTRUCTIONS.
5. CONTRACTOR/INSTALLER SHALL INSTALL GROUND RACK SYSTEM WITHIN NEW OR EXISTING PROPERTY SETBACKS PER
GOVERNING BUILDING DEPARTMENT.
6.  THIS SHEET REFLECTS STRUCTURAL CONNECTIONS AND STRUCTURAL DETAILS OF GROUND RACK ONLY.  INSTALL
SOLAR PV MODULES PER MANUFACTURER RECOMMENDATIONS.
7.  CONCRETE SHALL BE NORMAL WEIGHT 3000 PSI MINIMUM.
8.  ALL DISSIMILAR METALS & MATERIALS SHALL BE SEPARATED WITH NEOPRENE OR EQUAL.

-- DESIGN CRITERIA FOR GROUND RACK AND ALL CONNECTIONS THIS SHEET IS BASED ON MAIN WIND FORCE
RESISTING SYSTEM (MWFRS) VULT = 110 MPH WITH EXPOSURE "C", RISK CATEGORY I,  MONOSLOPE FREE ROOF AND
H < 15'-0" PER ASCE 7-16 "MINIMUM DESIGN LOADS FOR  BUILDING AND OTHER STRUCTURES" AND 2017 F.B.C. (7th
EDITION). SITE SPECIFIC ENGINEERS APPROVAL IS REQUIRED IF SITE REQUIREMENTS EXCEEDS DESIGN CRITERIA.

3. SOIL BEARING CAPACITY ASSUMED TO BE THE FOLLOWING: UNDISTURBED COMPACTED SAND, SILTY SAND, CLAYEY SAND,
SILTY GRAVEL AND CLAYEY GRAVEL
WITH VERTICAL FOUNDATION PRESSURE OF 2,000 PSF AND LATERAL BEARING PRESSURE OF 150 PSF / FT BELOW NATURAL
GRADE THAT CONTINUES TO HOLD IT SHAPE BEFORE AND AFTER INSTALLATION.  IN THE CASE OF LOOSE SANDS, MUD,
SILTS, OR ORGANIC TYPE SOILS, LARGER FOOTER SIZE WILL BE REQUIRED.  CONTRACTOR SHALL NOTIFY ENGINEER TO
RE-SIZE FOOTERS. SEE FBC CHAPTER 18 SECTION 1806.2 FOR ADDITIONAL DETAILS AND EXCEPTIONS.

9.  CONTRACTOR CAN MAKE FINAL ADJUSTMENTS ON SITE TO ACCOMODATE ACTUAL FIELD CONDITIONS
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MODULE LAYOUT

MODULE TYPE, DIMENSIONS & WEIGHT
NUMBER OF MODULES = 80 MODULES
MODULE TYPE = REC SOLAR: REC365AA (365W) MODULES
MODULE WEIGHT = 42.99 LBS / 19.5 KG.
MODULE DIMENSIONS = 67.8"x 40.0" = 18.83 SF
UNIT WEIGHT OF ARRAY = 2.28 PSF

GROUND ARRAY #1
TILT - 18°

AZIM. - 180°

MODULE LAYOUT
S-01 SCALE: 3/32" = 1'-0"

1

(E) BACK YARD

(E) FRONT YARD

GROUND MOUNT ARRAY #1
(16x5) REC SOLAR: REC365AA

(365W) MODULES
(N) 30 - GROUND MOUNT
FOOTINGS
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ATTACHMENT DETAIL

1
S-02 SCALE: 1/4" = 1'-0"

ARRAY#1, #2 #3, #4 & #5 STRUCTURE DETAIL 2X8 RACKS

2
S-02 SCALE: 1/2" = 1'-0"

SIDE VIEW DETAIL

2X8 ASSEMBLY
72 CELL MODULE

PV MODULE

EARTH ANCHORS

STRUT RAILS

STRONG BACK

BACK BRACE

FRONT/REAR CHASIS

LOWER TELESCOPIC TUBE

UPPER TELESCOPIC TUBE

BASE PLATE

POWER ADJUSTING LEGS

ANGLE BRACKET

DESIGN NOTES:
A MINIMUM OF (1) INSTALLED EARTH ANCHOR MUST BE
TESTED AS FOLLOWS:

1. SAFETY FACTOR FOR UPLIFT TO BE 1.5
2. S.F. FOR LATERAL LOADS TO BE 2.0
3. UPWARD DEFLECTION LIMIT AFTER ANCHOR SET = 1/2"
4. LATERAL DEFLECTION LIMIT AFTER ANCHOR SET = 1"
5. THE LOAD TEST MUST BE PERFORMED BY AN

APPROVED CONTRACTOR.

REQUIRED EARTH ANCHOR TEST LOADS
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ELECTRICAL
LINE DIAGRAM

NOTE:
1. SUBJECT PV SYSTEMS HAS BEEN DESIGNED TO MEET THE REQUIREMENTS
OF THE NEC 2017, AND THOSE SET FORTH BY THE FLORIDA SOLAR ENERGY
CENTER CERTIFICATION, INCLUDING MAXIMUM NUMBER OF MODULE STRINGS,
MAXIMUM NUMBER OF MODULES PER STRING, MAXIMUM OUTPUT, MODULE
MANUFACTURER AND MODEL NUMBER, INVERTER MANUFACTURER AND
MODEL NUMBER, AS APPLICABLE.
2. PROVIDE TAP BOX IN COMPLIANCE WITH NEC 312.8 IF PANEL GUTTER  SPACE
IS INADEQUATE.
3. IF THE FUSED AC DISCONNECT WIRE RUN EXCEEDS 10 FT FROM THE POINT
OF INTERCONNECTION, CABLE LIMITERS OR CURRENT-LIMITED CIRCUIT
BREAKERS MUST BE INSTALLED FOR EACH UNGROUNDED CONDUCTOR PER
NEC 705.31.
3. MID INTERCONNECTION PER 705.12(A) & 705.170, AND COMPLIANT WITH NEC
690.10 AND 690.71.

SOLAR ARRAY (29.200 kW-DC STC)
(80)  REC SOLAR: REC365AA (365W) MODULES
INV #1
(01) STRING OF 12 MODULES CONNECTED TO MPPT #1
(01) STRING OF 11 MODULES CONNECTED TO MPPT #2
INV #2
(01) STRING OF 12 MODULES CONNECTED TO MPPT #1
(01) STRING OF 11 MODULES CONNECTED TO MPPT #2
INV #3
(01) STRING OF 12 MODULES CONNECTED TO MPPT #1
(01)  STRING OF 11 MODULES CONNECTED TO MPPT #2
INV #4
(01) STRING OF 11 MODULES CONNECTED TO MPPT #1
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(2) #10 AWG USE-2/PV WIRE - BLACK

EGC #10 BARE CU IN FREE AIR
(N) INVERTER: #1
SB 7.7-1SP-US-40

OUTPUT: 240 VAC, 32A
97% CEC WEIGHTED EFFICIENCY

NEMA 3R, UL LISTED, INTERNAL GFDI
WITH INTEGRATED DC DISCONNECT
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1 ELECTRICAL LINE DIAGRAM
SCALE: NTSE-01

=

G

~
GGNL2L1

L1

L2

N

G

NL2L1

G

+-

G

+- -+

G

- +

G

- +

G

- +

G G

+-

L1

L2

N

G

G

G- +

- +

- +

G

G

G

TO UTILITY GRID

L2

L1

L2

L1

G

L2

L1
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L1

L1 L2 N

L1 L2 N

N

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

(E) MAIN DISTRIBUTION PANEL,
200A RATED, 240V

L1 L2 N

BI-DIRECTIONAL
UTILITY METER
1-PHASE, 240V

(N) 200A TESLA POWERWALL BACKUP
GATEWAY 2 AUTOMATIC TRANSFER
SWITCH
MICROGRID INTERCONNECT DEVICE
UL LISTED, SER RATED

N

G

RE-ROUTED EXISTING
GROUNDING
ELECTRODE SYSTEM

L1 L1 L2L2 G

N

(N) MAIN SERVICE
DISCONNECT
200A/2P, 240V

G

(2) #2/0 AWG THWN-2
(1) #2/0 AWG THWN-2 NTL
IN 2" IMC, RMC, FMC,
LFMC, PVC, HDPE, NUCC,
RTRC, LFNC, FMT, ENT,
OR EMT CONDUIT RUN

(2) #2/0 AWG THWN-2
(1) #2/0 AWG THWN-2 NEUTRAL
(1) #4 AWG THWN-2 GND
IN 2" IMC, RMC, FMC, LFMC,
PVC, HDPE, NUCC, RTRC,
LFNC, FMT, ENT, OR EMT CONDUIT
RUN

L1 L2 N

(3) #4/0 AWG THWN-2
(1) #4 AWG THWN-2 GND

IN 2" IMC, RMC, FMC,
LFMC, PVC, HDPE, NUCC,
RTRC, LFNC, FMT, ENT,
OR EMT CONDUIT RUN

L2

L1

L2

L1

N N

G G

(N) INVERTER: #4
SB 3.0-1SP-US-40

OUTPUT: 240 VAC, 12.5A
96.5% CEC WEIGHTED EFFICIENCY

NEMA 3R, UL LISTED, INTERNAL GFDI
WITH INTEGRATED DC DISCONNECT

(2) #10 AWG USE-2/PV WIRE + RED
(2) #10 AWG USE-2/PV WIRE - BLACK

EGC #10 BARE CU IN FREE AIR

G

+-+

G

+-

G

-

(N) JUNCTION BOX
600V, NEMA 3R

UL LISTED

- +

G

- +

G

- +

G

(2) #8 AWG THWN-2 + RED
(2) #8 AWG THWN-2 - BLACK

EGC #10 AWG THWN-2
IN 1" PVC ENTRENCHED ~ 564'

(1) #10 AWG THWN-2 + RED
(1) #10 AWG THWN-2 - BLACK

EGC #10 AWG THWN-2
IN 1" PVC ENTRENCHED ~ 564'

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

IN 3/4" IMC, RMC, FMC,
LFMC, HDPE, NUCC, RTRC,

LFNC, EMT, FMT, ENT
CONDUIT RUN

L2

L1

L2

L1

G

L2

L1

L2

L1

L1 L2 N

N

(N) GENERATION PANEL, 200A
RATED, 240V

G

L2NG L1 L2NG L1

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

3/4" IMC, RMC, FMC, LFMC, PVC,
HDPE, NUCC, RTRC, LFNC, FMT,

ENT OR EMT CONDUIT RUN

(N) (3) TESLA POWERWALL 2
BATTERIES 5KW CONTINUOUS

POWER 13.5KWH STORAGE
(FUTURE INSTALL)

L2NG L1

L2

L1

L2

L1

(N) AC DISCONNECT:
240V, 200AMP RATED,
NEMA 3R, UL LISTED

LOCKABLE & FUSIBLE,
WITH 200A FUSES

L2

L1

L2

L1

G

L2

L1

L2

L1

L1 L2 N

N

(E) SUB PANEL, 200A
RATED, 240V

EXISTING
WIRING

(3) #1 AWG THWN-2
(1) #6 AWG THWN-2 GND
IN 1-1/4" IMC, RMC, FMC,
LFMC, PVC, HDPE, NUCC,
RTRC, LFNC, FMT, ENT,
OR EMT CONDUIT RUN

30A/2P

30A/2P

30A/2P

200A/2P

L2
L1

200A/2P

INVERTER: #2
(01) STRING OF 12 MODULES CONNECTED TO MPPT #1
(01) STRING OF 11 MODULES CONNECTED TO MPPT #2

INVERTER: #3
(01) STRING OF 12 MODULES CONNECTED TO MPPT #1
(01) STRING OF 11 MODULES CONNECTED TO MPPT #2

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

IN 3/4" IMC, RMC, FMC,
LFMC, HDPE, NUCC, RTRC,

LFNC, EMT, FMT, ENT
CONDUIT RUN

20A/2P
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WIRING CALCULATIONS

DC CONDUCTOR AMPACITY CALCULATIONS:
ARRAY TO JUNCTION BOX (INV#1, INV#2 & INV#3):

EXPECTED WIRE TEMP (In Celsius)

NO. OF CURRENT CARRYING CONDUCTORS

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

CIRCUIT CONDUCTOR SIZE

0.80

10 AWG

4

34

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

CIRCUIT CONDUCTOR AMPACITY 40A

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

1.25 X 1.25 X Isc
16.03A

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

TEMP. CORRECTION PER 310.15(B)(2)(a) X
CONDUIT FILL CORRECTION PER NEC 310.15(B)(3)(a) X
CIRCUIT CONDUCTOR AMPACITY

30.72A

FROM JUNCTION BOX TO INVERTER (INV#1, INV#2
& INV#3):

RESULT SHOULD BE GREATER THAN (16.03A) OTHERWISE INCREASE THE SIZE OF
THE CONDUCTOR AND ITS AMPACITY

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. THE TERMINALS ARE RATED FOR 75 DEGREES C.
3.) THE WIRES ARE SIZED ACCORDING TO NEC 110.14 .
4.) 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.
5.) WORKING CLEARANCES AROUND ALL NEW AND EXISTING ELECTRICAL EQUIPMENT SHALL COMPLY WITH NEC 110.26.
6.) DRAWINGS INDICATE THE GENERAL ARRANGEMENT OF SYSTEMS. CONTRACTOR SHALL FURNISH ALL NECESSARY OUTLETS, SUPPORTS, FITTINGS AND

ACCESSORIES TO  FULFILL APPLICABLE CODES AND STANDARDS.
7.) WHERE SIZES OF JUNCTION BOXES, RACEWAYS, AND CONDUITS ARE NOT SPECIFIED, THE CONTRACTOR SHALL SIZE THEM ACCORDINGLY.
8.) ALL WIRE TERMINATIONS SHALL BE APPROPRIATELY LABELED AND READILY VISIBLE.
9.) MODULE GROUNDING CLIPS TO BE INSTALLED BETWEEN MODULE FRAME AND MODULE SUPPORT RAIL, PER THE GROUNDING CLIP MANUFACTURER'S

INSTRUCTION.
10.) MODULE SUPPORT RAIL TO BE BONDED TO CONTINUOUS COPPER G.E.C. VIA WEEB LUG OR ILSCO GBL-4DBT LAY-IN LUG.
11.) UTILITY HAS 24-HR UNRESTRICTED ACCESS TO ALL PHOTOVOLTAIC SYSTEM  COMPONENTS LOCATED AT THE SERVICE ENTRANCE.
12.) MODULES CONFORM TO AND ARE LISTED UNDER UL 1703.
13.) RACKING CONFORMS TO AND IS LISTED UNDER UL 2703.
14.) CONDUCTORS EXPOSED TO SUNLIGHT SHALL BE LISTED AS SUNLIGHT  RESISTANT PER NEC ARTICLE 300.6 (C) (1) AND ARTICLE 310.10 (D).
15.) CONDUCTORS EXPOSED TO WET LOCATIONS SHALL BE SUITABLE FOR USE IN WET LOCATIONS PER NEC ARTICLE 310.10 (C).

ELECTRICAL NOTES

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

1.25 X1.25 X Isc
16.03A

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

TEMP. CORRECTION PER 310.15(B)(2)(a) X
CONDUIT FILL CORRECTION PER NEC 310.15(B)(3)(a) X
CIRCUIT CONDUCTOR AMPACITY

38.5A

RESULT SHOULD BE GREATER THAN (16.03A) OTHERWISE INCREASE THE SIZE OF
THE CONDUCTOR AND ITS AMPACITY

NO. OF CURRENT CARRYING CONDUCTORS

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

CIRCUIT CONDUCTOR SIZE

0.70

8 AWG

8

TEMP. CORRECTION PER 310.15(B)(2)(a) 1.0

CIRCUIT CONDUCTOR AMPACITY 55A

EXPECTED WIRE TEMP (In Celsius) 25

DC PHOTOVOLTAIC POWER SOURCE TO BE INSTALLED
AT  INVERTER #1, #2 & #3 PER NEC 690.53 & 690.54

OPERATING CURRENT

OPERATING VOLTAGE 456.0V

12.0A

MAXIMUM SYSTEM VOLTAGE 531.60V

SHORT CIRCUIT CURRENT 12.83A

NUMBER OF CURRENT
CARRYING CONDUCTORS IN

EMT
4-6
7-9

10-20

PERCENT OF
VALUES

0.80
0.70
0.50

SOLAR MODULE SPECIFICATIONS
MANUFACTURER

MODEL #

PMAX

VMP

IMP

VOC

ISC

365W

10.26A

REC365AA

REC SOLAR

MODULE DIMENSION 67.8"L x 40.0"W x 1.2"D (In Inch)

INVERTER #1, #2 & #3 SPECIFICATIONS
MANUFACTURER

MODEL #

NOMINAL AC POWER 7.7 KW

NOMINAL OUTPUT VOLTAGE 240V

NOMINAL OUTPUT CURRENT 32 A

38.0V

9.60A

44.3V

I ERMOCRATES CASTILLO PE# 52590 AN ENGINEER
LICENSED PURSUANT TO CHAPTER 471, CERTIFY
THAT THE PV ELECTRICAL SYSTEM AND ELECTRICAL
COMPONENTS ARE DESIGNED AND APPROVED USING
THE STANDARDS CONTAINED IN THE MOST RECENT
VERSION OF THE FLORIDA BUILDING CODE. FBC 107.

SB7.7-1SP-US-40

SMA

REQUIRED CIRCUIT CONDUCTOR AMPACITY PER NEC 690.8(B) & 705.12.D.2

1.25 X MAX INVERTER OUTPUT CURRENT
40A

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

TEMP. CORRECTION PER 310.15(B)(3)(a)X
CONDUIT FILL CORRECTION PER NEC 310.15(B)(2)(a) X
CIRCUIT CONDUCTOR AMPACITY

52.8A

Result should be greater than (40A) otherwise increase the size of the conductor and its
ampacity

No. OF INVERTER

NO. OF CURRENT CARRYING CONDUCTORS

CONDUIT FILL CORRECTION PER NEC 310.15(B)(2)(a)

CIRCUIT CONDUCTOR SIZE

1

8AWG

3

1

TEMP. CORRECTION PER 310.15(B)(3)(a) 0.96

CIRCUIT CONDUCTOR AMPACITY 55A

EXPECTED WIRE TEMP (In Celsius) 34°

REQUIRED CIRCUIT CONDUCTOR AMPACITY PER NEC 690.8(B) & 705.12.D.2

1.25 X MAX INVERTER OUTPUT CURRENT(32A + 32A + 32A)
120.0A

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

TEMP. CORRECTION PER 310.15(B)(3)(a)X
CONDUIT FILL CORRECTION PER NEC 310.15(B)(2)(a) X
CIRCUIT CONDUCTOR AMPACITY

139.2A

Result should be greater than (120.0A) otherwise increase the size of the conductor and
its ampacity

NO. OF CURRENT CARRYING CONDUCTORS

CONDUIT FILL CORRECTION PER NEC 310.15(B)(2)(a)

CIRCUIT CONDUCTOR SIZE

1

1 AWG

3

TEMP. CORRECTION PER 310.15(B)(3)(a) 0.96

CIRCUIT CONDUCTOR AMPACITY 130A

EXPECTED WIRE TEMP (In Celsius) 34°

AC CONDUCTOR AMPACITY CALCULATIONS:

AC CONDUCTOR AMPACITY CALCULATIONS:
INVERTER TO LOAD CENTER (INV#1, INV#2 & INV#3):

No. OF INVERTER 4

REQUIRED CIRCUIT CONDUCTOR AMPACITY PER NEC 690.8(B) & 705.12.D.2

CURRENT FROM SLC + BATTERIES (120A + 90A)
210A

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

TEMP. CORRECTION PER 310.15(B)(3)(a)X
CONDUIT FILL CORRECTION PER NEC 310.15(B)(2)(a) X
CIRCUIT CONDUCTOR AMPACITY

249.6A

Result should be greater than (210A) otherwise increase the size of the conductor and its
ampacity

NO. OF CURRENT CARRYING CONDUCTORS

CONDUIT FILL CORRECTION PER NEC 310.15(B)(2)(a)

CIRCUIT CONDUCTOR SIZE

1

4/0AWG

3

TEMP. CORRECTION PER 310.15(B)(3)(a) 0.96

CIRCUIT CONDUCTOR AMPACITY 260A

EXPECTED WIRE TEMP (In Celsius) 34°

GENERATION PANEL AMPACITY CALCULATIONS:
No. OF INVERTER 4

LOAD CENTER TO GENERATION PANEL
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WIRING CALCULATIONS

DC CONDUCTOR AMPACITY CALCULATIONS:
ARRAY TO JUNCTION BOX (INV#4):

EXPECTED WIRE TEMP (In Celsius)

NO. OF CURRENT CARRYING CONDUCTORS

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

CIRCUIT CONDUCTOR SIZE

1

10 AWG

2

34

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

CIRCUIT CONDUCTOR AMPACITY 40A

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

1.25 X 1.25 X Isc
16.03A

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

TEMP. CORRECTION PER 310.15(B)(2)(a) X
CONDUIT FILL CORRECTION PER NEC 310.15(B)(3)(a) X
CIRCUIT CONDUCTOR AMPACITY

38.4A

FROM JUNCTION BOX TO INVERTER (INV#4):

RESULT SHOULD BE GREATER THAN (16.03A) OTHERWISE INCREASE THE SIZE OF
THE CONDUCTOR AND ITS AMPACITY

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. THE TERMINALS ARE RATED FOR 75 DEGREES C.
3.) THE WIRES ARE SIZED ACCORDING TO NEC 110.14 .
4.) 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.
5.) WORKING CLEARANCES AROUND ALL NEW AND EXISTING ELECTRICAL EQUIPMENT SHALL COMPLY WITH NEC 110.26.
6.) DRAWINGS INDICATE THE GENERAL ARRANGEMENT OF SYSTEMS. CONTRACTOR SHALL FURNISH ALL NECESSARY OUTLETS, SUPPORTS, FITTINGS AND

ACCESSORIES TO  FULFILL APPLICABLE CODES AND STANDARDS.
7.) WHERE SIZES OF JUNCTION BOXES, RACEWAYS, AND CONDUITS ARE NOT SPECIFIED, THE CONTRACTOR SHALL SIZE THEM ACCORDINGLY.
8.) ALL WIRE TERMINATIONS SHALL BE APPROPRIATELY LABELED AND READILY VISIBLE.
9.) MODULE GROUNDING CLIPS TO BE INSTALLED BETWEEN MODULE FRAME AND MODULE SUPPORT RAIL, PER THE GROUNDING CLIP MANUFACTURER'S

INSTRUCTION.
10.) MODULE SUPPORT RAIL TO BE BONDED TO CONTINUOUS COPPER G.E.C. VIA WEEB LUG OR ILSCO GBL-4DBT LAY-IN LUG.
11.) UTILITY HAS 24-HR UNRESTRICTED ACCESS TO ALL PHOTOVOLTAIC SYSTEM  COMPONENTS LOCATED AT THE SERVICE ENTRANCE.
12.) MODULES CONFORM TO AND ARE LISTED UNDER UL 1703.
13.) RACKING CONFORMS TO AND IS LISTED UNDER UL 2703.
14.) CONDUCTORS EXPOSED TO SUNLIGHT SHALL BE LISTED AS SUNLIGHT  RESISTANT PER NEC ARTICLE 300.6 (C) (1) AND ARTICLE 310.10 (D).
15.) CONDUCTORS EXPOSED TO WET LOCATIONS SHALL BE SUITABLE FOR USE IN WET LOCATIONS PER NEC ARTICLE 310.10 (C).

ELECTRICAL NOTES

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

1.25 X1.25 X Isc
16.03A

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

TEMP. CORRECTION PER 310.15(B)(2)(a) X
CONDUIT FILL CORRECTION PER NEC 310.15(B)(3)(a) X
CIRCUIT CONDUCTOR AMPACITY

40.0A

RESULT SHOULD BE GREATER THAN (16.03A) OTHERWISE INCREASE THE SIZE OF
THE CONDUCTOR AND ITS AMPACITY

NO. OF CURRENT CARRYING CONDUCTORS

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

CIRCUIT CONDUCTOR SIZE

1.0

10 AWG

2

TEMP. CORRECTION PER 310.15(B)(2)(a) 1.0

CIRCUIT CONDUCTOR AMPACITY 40A

EXPECTED WIRE TEMP (In Celsius) 25

DC PHOTOVOLTAIC POWER SOURCE TO BE INSTALLED
AT  INVERTER #4 PER NEC 690.53 & 690.54

OPERATING CURRENT

OPERATING VOLTAGE 418.0V

12.0A

MAXIMUM SYSTEM VOLTAGE 487.30V

SHORT CIRCUIT CURRENT 12.83A

NUMBER OF CURRENT
CARRYING CONDUCTORS IN

EMT
4-6
7-9

10-20

PERCENT OF
VALUES

0.80
0.70
0.50

SOLAR MODULE SPECIFICATIONS
MANUFACTURER

MODEL #

PMAX

VMP

IMP

VOC

ISC

365W

10.26A

REC365AA

REC SOLAR

MODULE DIMENSION 67.8"L x 40.0"W x 1.2"D (In Inch)

INVERTER #4 SPECIFICATIONS
MANUFACTURER

MODEL #

NOMINAL AC POWER 3.0 KW

NOMINAL OUTPUT VOLTAGE 240V

NOMINAL OUTPUT CURRENT 12.8 A

38.0V

9.60A

44.3V

I ERMOCRATES CASTILLO PE# 52590 AN ENGINEER
LICENSED PURSUANT TO CHAPTER 471, CERTIFY
THAT THE PV ELECTRICAL SYSTEM AND ELECTRICAL
COMPONENTS ARE DESIGNED AND APPROVED USING
THE STANDARDS CONTAINED IN THE MOST RECENT
VERSION OF THE FLORIDA BUILDING CODE. FBC 107.

SB3.0-1SP-US-40

SMA

REQUIRED CIRCUIT CONDUCTOR AMPACITY PER NEC 690.8(B) & 705.12.D.2

1.25 X MAX INVERTER OUTPUT CURRENT
15.63A

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

TEMP. CORRECTION PER 310.15(B)(3)(a)X
CONDUIT FILL CORRECTION PER NEC 310.15(B)(2)(a) X
CIRCUIT CONDUCTOR AMPACITY

38.4A

Result should be greater than (15.63A) otherwise increase the size of the conductor and
its ampacity

No. OF INVERTER

NO. OF CURRENT CARRYING CONDUCTORS

CONDUIT FILL CORRECTION PER NEC 310.15(B)(2)(a)

CIRCUIT CONDUCTOR SIZE

1

10AWG

3

1

TEMP. CORRECTION PER 310.15(B)(3)(a) 0.96

CIRCUIT CONDUCTOR AMPACITY 40A

EXPECTED WIRE TEMP (In Celsius) 34°

AC CONDUCTOR AMPACITY CALCULATIONS:
INVERTER TO LOAD CENTER (INV#4):
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WARNING:
THIS EQUIPMENT FED BY MULTIPLE

SOURCES. TOTAL RATING OF ALL
OVERCURRENT DEVICES, EXCLUDING
MAIN SUPPLY OVERCURRENT DEVICE,

SHALL NOT EXCEED AMPACITY OF BUSBAR
LABEL LOCATION:
POINT OF INTERCONNECTION
(PER CODE: NEC 705.12(D)(2)(3)(c))

SYSTEM LABELING

LABEL LOCATION:
AC DISCONNECT, POINT OF INTERCONNECTION
(PER CODE: NEC690.54)LABEL LOCATION:

AC DISCONNECT, POINT OF INTERCONNECTION
(PER CODE: NEC 690.13(B))

ADHESIVE FASTENED SIGNS:
· THE LABEL SHALL BE SUITABLE FOR THE ENVIRONMENT

 WHERE IT IS INSTALLED.
· WHERE REQUIRED ELSEWHERE IN THIS CODE, ALL FIELD
 APPLIED LABELS, WARNINGS, AND MARKINGS SHOULD

 COMPLY WITH ANSI Z535.4 [NEC 110.21(B) FIELD MARKING].
· ADHESIVE FASTENED SIGNS MAY BE ACCEPTABLE IF

 PROPERLY ADHERED. VINYL SIGNS SHALL BE WEATHER
 RESISTANT [IFC 605.11.1.3]

PHOTOVOLTAIC SYSTEM AC DISCONNECT
RATED AC OPERATING CURRENT 108.5 AMPS

AC NOMINAL OPERATING VOLTAGE 240 VOLTS

WARNING
INVERTER OUTPUT CONNECTION DO NOT
RELOCATE THIS OVERCURRENT DEVICE

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

POINT OF INTERCONNECTION
(PER CODE: NEC 705.12(B)(2)(3)(b))

LABEL LOCATION:
DC DISCONNECT, INVERTER
(PER CODE: NEC690.53)

INVERTER #1, #2 & #3

RAPID SHUTDOWN
SWITCH FOR

SOLAR PV SYSTEM

LABEL LOCATION:
AC DISCONNECT
(PER CODE: NEC690.56(C)(3))

A

V

A

12.83

15

531.60MAXIMUM SYSTEM VOLTAGE
(VOC)

MAXIMUM CIRCUIT CURRENT
(Isc)

MAXIMUM RATED OUTPUT OF
DC TO DC CONVERTER (Idc)

LABEL LOCATION:
DC DISCONNECT, INVERTER
(PER CODE: NEC690.53)

INVERTER #4

A

V

A

12.83

15

487.30MAXIMUM SYSTEM VOLTAGE
(VOC)

MAXIMUM CIRCUIT CURRENT
(Isc)

MAXIMUM RATED OUTPUT OF
DC TO DC CONVERTER (Idc)

WARNING
ELECTRIC SHOCK HAZARD

TERMINALS ON BOTH LINE AND
LOAD SIDES MAY BE ENERGIZED

IN THE OPEN POSITION

!

   WARNING DUAL POWER SOURCE
SECOND SOURCE IS PHOTOVOLTAIC SYSTEM
!
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