PHOTOVOLTAIC ROOF MOUNT SYSTEM

20 MODULES-ROOF MOUNTED - 7.400 kW DC, 5.80 kW AC
15990 FL-47, FORT WHITE, FL 32038,USA (29.957453, -82.713431)
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672’_811
Tt — (E) FENCE
\\\
\\\
\\‘
T -— _PROp
O 6) \\\ER\TZLINE
N O
&

286’_6:1 |
36" FIRE SETBACK (TYP.) \/

ROOF #2 ;
(16) APTOS SOLAR:
DNA-120-MF26 370W MODULES

(20) - ENPHASE 1Q8PLUS-72-2-US
(240V) MICROINVERTERS

ROOF #1

(4) APTOS SOLAR:

DNA-120-MF26 370W MODULES -

AN —

(N) JUNCTION BOX TS 2
3/4" EMT CONDUIT RUN / ©

EXISTING
DRIVEWAY

—
Y LINE

I
[
I
[
PROPE‘R;—

641'_11!

SHEET INDEX

PV1-SITE-PLAN
PV2-LEGEND-SYSTEM-DESCRIPTION
PV3-ARRAY-DETAIL
PV4-STRING-LAYOUT
PV5-ATTACHMENT-DETAIL
PV6-ELEC-LINE-DIAGRAM
PV7-WIRING-CALCS
PV8-SYSTEM-LABELS
PD1-MODULE
PD2-INVERTER
PD3-COMBINER
PD4-IRONRIDGE
PD5-IRONRIDGE-UFO
PD6-VERSA-BRACKET-47
PD-ENGINEER-CALCS

Exp:02/28/2023

STRUCTURAL ONLY

Signature with Seal

“This item has been electronically signed
and sealed by Vincent Mwumvaneza
using a Digital Signature and Date.
Printed copics of this document are not
considered signed and sealed and the
signature must be verified on any
electronic copies.

Vi ncent Digitally signed

by Vincent

Mwumvaneza
Mwum o

2022.06.28
VaNnNeza oo47:s1-o400

CONTRACTOR NAME

AERIAL VIEW

VICINITY MAP

— PROJECT SITE

ARRAY LOCATION

3616 HARDEN BOULEVARD,
LAKELAND, FL 33803,USA
Www.sunservicesusa.com

REVISIONS

DESCRIPTION DATE REV

PROJECT NAME

15990 FL-47,
FORT WHITE, FL 32038,USA

BRANDI GRISWOLD
APN #: 21-6S-16-03900-002

SHEET NAME

PV-1
SITE PLAN

SHEET SIZE

ANSI B
1" X17"




Signature with Seal

Symbols: Abbreviations:

Sheet where
; section is located .
Section.............. AC AIternatlngCurrent |
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. . TonaL é“t\‘:’\\\\\
System Description i

W

Detail ID Letter APPROX Approximate Jpoozaazozs Vincentg;g\;tizlcl)ésitgned
Elevation ........... Sheet where . . MWUm Mwumvaneza
section is located AWG American Wire Gauge This system is a grid-tied, PV system, with PV generation consisting of 20 DA
- o Detail ID Letter CB Combiner Box APTOS SOLAR: DNA-120-MF26 370W MODULES with a combined STC rated dc VangZza oosss oro
"""""""" g Shet?t W_helre e bC Direct C ‘ output power of 7400W. The modules are connected into 20 ENPHASE
section Is locate . . .
Detail ID Letter rectLurren |IQ8PLUS-72-2-US MICROINVERTERS. The inverter has electronic maximum
Detail ... <—Area to be enlarged DCD Direct Current Disconnect power point tracking to maximize energy captured by the PV modules. The inverter
(Enlorged Plan) 02 sheet where DISC Disconnect also has an internal ground fault detection and interruption device that is set to
section is located o disconnect the array in the event that a ground fault that exceeds one ampere should CONTRACTOR NAME
Keyed Notes ........ . Keyed note designation (E) Existing occur. The inverter has DC and AC disconnect integrated system and labels are
on applicable sheet EL Elevation provided as required by the National Electric Code
Ground Terminal ..... @) EQ Equal
PV Modules —» ||  [+eeeeee
JB Junction Box 3616 HARDEN BOULEVARD,
Grounding Point/rod . . Microinverters—p , wonesunseicossa com
8 MCB Main Combiner Box Jugction , Pgmitt;’f R O REVISIONS
- MFR Manufacturer o Connection DESCRIPTION | DATE |REV
Solar Panel ......... or N .
P Gt b MIN Minimum Utity Meter
Combiner Box .......... CB MISC Miscellaneous
(N) New When the sun is shining, power from the PV array is fed into the inverter, where PROJECT NAME
. t _ _ it is converted from DC to AC. The inverter output is then used to contribute to the ~
PEOMREET e DCD OCPD OverCurrent Protection Device power requirements of the occupancy. If PV power meets the requirements of the S <
POCC Point Of Common Coupling loads of the occupancy, any remaining PV power is sold back to the utility. When utility 9 S =)
PMainlDistribution MDP PV Photovoltaic power is available, but PV power is not available, building loads are supplied by the o 3 §
anel e, .- ep) -
utility. = o 59
e SF Squarefoot/feet The inverter meets the requirements of IEEE 1547 and UL 1741. This means that % © i =
...................... —— . . . . K . . ~
STC Standard Test Conditions if it detggts a loss qf utility power, it will automatl.cally disconnect from the”utlllt'y. 9 ) S W
_ When utility voltage is restored, the inverter automatically reconnects to the utility grid o ¢ o E
Overcurrent Breaker .. _ TBD To Be Determined after verifying utility voltage and frequency stability. <Z,: N é
TYP Typical o -
Inverter ......cooevvvveees VlF Ver|fy In F|e|d % E_)
WP Weather Proof
Transformer .............
SHEET NAME
Aut L[l
Truar?sr?ear IScwitch " PV-2
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MODULE TYPE, DIMENSIONS & WEIGHT

ROOF DESCRIPTION

NUMBER OF MODULES = 20 MODULES ROOF TYPE CORRUGATED METAL

MODULE TYPE = APTOS SOLAR: DNA-120-MF26 370W

MODULE WEIGHT = 45.19 LBS / 20.5 KG. ROOF | ARRAY PITGH | AZMUTH| RALTERS | RAFTERS

MODULE DIMENSIONS = 69.13" x 40.91" = 19.64 SF - = — ;m" 524"00 CG

UNIT WEIGHT OF ARRAY = 2.30 PSF .
w2 20° o7° 25" 24" o,

DESIGN CRITERIA

ARRAY AREA & ROOF AREA CALC'S

Exp:02/28/2023
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e EXPOSURE CATEGORY =B
e WIND SPEED = 121 MPH 4 o ARRAY ROOF igg;
e RISK CATEGORY = I ROOF AREA AREA
«  ROOF HEIGHT = 15 FT. MODULES | (sa.Ft) | (80.Ft) |“Reray (.
#1 4 78.56 303.04 25.92
#2 16 314.24 517.82 60.69
>~ o
e &
s IRONRIDGE XR100 RAIL (TYP.) Q
sa) (N) 36 - S5! VERSABRACKET 47 a4
- ATTACHMENTS @72" & 48" O.C. <
~ 3
ROOF #2 Z ‘,"
(16) APTOS SOLAR: —
DNA-120-MF26 370W MODULES @) &3
(E) MAIN SERVICE PANEL (20) - ENPHASE IQ8PLUS-72-2-US X~
200A RATED. 240V (240V) MICROINVERTERS M~
: m_
N—'

3/4" FLEX CONDUIT
ATTIC RUN

ROOF #1
(4) APTOS SOLAR: e
DNA-120-MF26 370W MODULES

(N) JUNCTION BOX
ZONE 1

3/4" EMT CONDUIT RUN

v

E .
(E) UTILITY METER
s (N) FUSED AC DISCONNECT

(N) 1Q COMBINER BOX
1| ARRAY DETAIL

SCALE: 3/32" = 1'-0"
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(20) APTOS SOLAR: DNA-120-MF26 370W MODULES
7.400 KW DC

5.80 KW AC

(2) BRANCH OF 10 MODULES CONNECTED IN SERIES.

1| STRING LAYOUT

PV-4 SCALE: 3/32" = 1'-0"

BRANCH #2 5

36" FIRE SETBACK (TYP.)

S|
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EQUIPMENT QTY DESCRIPTION < N =2
APTOS SOLAR: DNA-120-MF26 370W o’ + —
SOLARPVMODULE | 20 |o 0 r 2C 5 Z 2
ENPHASE IQ8PLUS-72-2-US (240V) o )
INVERTER 20 |MICROINVERTERS < 8
125A ENPHASE 1Q COMBINER BOX 3
|Q COMBINER BOX 1 |(X-1Q-AM1-240-3) WITH ENVOY
COMMUNICATION GATEWAY]
FUSED AC DISCONNECT SW (VISIBLE SHEET NAME
FUSED AC 4 |OPEN, 40A RK1 FUSES) 60A, 2P, 240V
DISCONNECT NEMA 3R, 22 KAIC MIN. SERVICE
ENTRANCE RATED PV-4
ATTACHMENT 36 |S5! VERSABRACKET 47
RAILS 10 |IRONRIDGE XR100 RAILS 168" STRING LAYOUT
RAILS SPLICE 4 |SPLICEKIT
MID CLAMPS 48 |IRONRIDGE UFO pp—
END CLAMPS 16 |END SPACERS ANSI B
GROUNDING LUG 4 |WEEBLUG 11" X 17"
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PV-5 SCALE: NTS GROUNDING MID/END CLAMP

IRONRIDGE XR100 RAIL

L-FOOT PROJECT NAME

SS BOLT & NUT

S5! VERSABRACKET 47

15990 FL-47,
FORT WHITE, FL 32038,USA

BRANDI GRISWOLD
APN #: 21-6S-16-03900-002

2"x4" RAFTERS @ 24" OC

SHEET NAME

PV-5

ATTACHMENT
METAL TO WOOD SCREW DETAIL
SPECIFICATIONS:

1/4-14 TYPE 17-AB MILLED POINT -1-1/2"

TO 2-1/2" LENGTH - 3/8" HEX SHEET SIZE

2 | ATTACHMENT DETAIL (ENLARGED SECTION VIEW) WASHER HEAD - ZING/ALUMINUM CAP

PV-5 | SCALE: NTS ANSI B
11" X1A7"




(20) APTOS SOLAR: DNA-120-MF26 370W MODULES

7.400 KW DC
5.80 KW AC

(2) BRANCH OF 10 MODULES CONNECTED IN SERIES.

BRANCH #1 OF 10 MODULES

ar= (e

125A ENPHASE 1Q COMBINER BOX 3

(X-1Q-AM1-240-3) WITH ENVOY
COMMUNICATION GATEWAY

NOTE:

e PROVIDE GROUNDING ELECTRODE CONDUCTOR FROM THE INVERTER TO AN EXISTING SERVICE
GROUNDING ELECTRODE PER 690.47(B).

e 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.

TO UTILITY GRID
L1L2 N
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M BI-DIRECTIONAL UTILITY- CLAY
POINT OF INTERCONNECTION ELECTRIC COOPERATIVE
LINE SIDE TAP ~—1 1-PHASE, 3-W, 120V/240V, 60HZ

BRANCH #2 OF 10 MODULES

Cer= (e

v
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I
2

ENPHASE IQ8PLUS-72-2-US (240V) /
MICROINVERTERS

1 | ELECTRICAL LINE DIAGRAM

SCALE: NTS
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(4) #10 AWG THWN-2
(1) #10 AWG GND
3/4" EMT CONDUIT

L QCABLE:-BLACK L1, RED L2
(1) #6 AWG BARE COPPER GND

(1 PER BRANCH)

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

/44— (E)MAIN BREAKER TO
O—

HOUSE 240V, 200A/2P
(TOP FED)

.

(N) FUSED AC DISCONNECT
SW (VISIBLE OPEN, 40A RK1
FUSES) 60A, 2P, 240V NEMA
3R, 22 KAIC MIN. SERVICE
ENTRANCE RATED i

)

}
2

}_

b

",

é

(3) #8 AWG THWN-2

3/4" EMT CONDUIT

GEC

1) #10 AWG GND
() (3) #6 AWG THWN-2

3/4" FLEX CONDUIT GROUNDING

ELECTRODE SYSTEM

(1) #6 AWG BARE COPPER
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AC CONDUCTOR AMPACITY CALCULATIONS:
FROM ROOF TOP JUNCTION BOX TO 1Q COMBINER BOX

AMBIENT TEMPERATURE ADJUSTMENT FOR EXPOSED CONDUIT
PER NEC 310.15(B)(2)(c): + 22°

EXPECTED WIRE TEMP (°C): 34° + 22°

TEMP CORRECTION PER TABLE 310.15: 0.71

#OF CURRENT CARRYING CONDUCTORS: 4

CONDUIT FILL CORRECTION PER NEC 310.15(B)(2)(a): 0.80
CIRCUIT CONDUCTOR SIZE: 10 AWG

CIRCUIT CONDUCTOR AMPACITY: 40 A

REQUIRED CIRCUIT CONDUCTOR AMPACITY PER NEC 690.8(A&B):
1.25 X MAX AC OUTPUT CURRENT X # OF INVERTERS PER STRING
BRANCH #1 & #2: 1.25 X 1.21 X 10 = 15.13A

DERATED AMPACITY OF CIRCUIT CONDUCTOR PER NEC TABLE 310.15
TEMP CORR. PER NEC TABLE 310.15 X

CONDUIT FILL CORR. PER NEC 310.15(B)(2)(a) X

CIRCUIT CONDUCTOR AMPACITY = 0.71 X 0.80 X 40 = 22.72A

AC CONDUCTOR AMPACITY CALCULATIONS:
FROM IQ COMBINER BOX TO FUSED AC DISCONNECT

EXPECTED WIRE TEMP (°C): 34°

TEMP CORRECTION PER NEC TABLE 310.15: 0.96

CIRCUIT CONDUCTOR SIZE: 8 AWG

CIRCUIT CONDUCTOR AMPACITY: 55A

#OF CURRENT CARRYING CONDUCTORS: 3

CONDUIT FILL PER NEC 310.15(B)(2)(a): 1

REQUIRED CIRCUIT CONDUCTOR AMPACITY PER NEC 690.8(B):
1.25 X OUTPUT CURRENT OF LOAD CENTER

1.25 X 1.21 X 20 =30.25A

DERATED AMPACITY OF CIRCUIT CONDUCTORS PER NEC TABLE 310.15:
TEMP CORR. PER NEC 310.15 X

CONDUIT FILL CORR. PER NEC 310.15(B)(2)(a) X

CIRCUIT CONDUCTOR AMPACITY =

0.96 X 1.00 X 55 = 52.8A

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 NEC 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 JUNCTION BOXES, 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.) THE POLARITY OF THE GROUNDED CONDUCTORS IS NEGATIVE

SOLAR MODULE SPECIFICATIONS

MANUFACTURER/ MODEL #

APTOS SOLAR: DNA-120-MF26 370W

VMP 34.06
IMP 10.87
vOoC 40.80
ISC 11.51

MODULE DIMENSION

69.13"L x 40.91"W x 1.38"D (In Inch)
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INVERTER SPECIFICATIONS
MANUFACTURER / MODEL # ENPHASE IQ8PLUS-72-2-US (240V)
NOMINAL OUTPUT VOLTAGE 240 VAC
NOMINAL OUTPUT CURRENT 1.21A
AMBIENT TEMPERATURE SPECS
RECORD LOW TEMP -5°
AMBIENT TEMP (HIGH TEMP 2%) 34°
CONDUIT HEIGHT 1.0"
ROOF TOP TEMP 56°
CONDUCTOR TEMPERATURE RATE 90°
MODULE TEMPERATURE COEFFICIENT OF Voc -0.29%/°C
NUMBER OF CURRENT
PERCENT OF CARRYING CONDUCTORS IN
VALUES EMT
.80 4-6
.70 7-9
.50 10-20
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A WARNING

ELECTRIC SHOCK HAZARD
TERMINALS ON BOTH LINE AND
LOAD SIDES MAY BE ENERGIZED

IN THE OPEN POSITION

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

AWARNING DUAL POWER SOURCE
SECOND SOURCE IS PHOTOVOLTAIC SYSTEM

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

RAPID SHUTDOWN

SWITCH FOR
SOLAR PV SYSTEM

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

ADHESIVE FASTENED SIGNS:
e THE LABEL SHALL BE SUITABLE FOR THE ENVIRONMENT
WHERE IT IS INSTALLED.
e 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 30.25 AMPS
AC NOMINAL OPERATING VOLTAGE 240 VOLTS

LABEL LOCATION:

AC DISCONNECT, POINT OF INTERCONNECTION

(PER CODE: NEC690.54)

WARNING

INVERTER OUTPUT CONNECTION DO NOT
RELOCATE THIS OVERCURRENT DEVICE

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

DATA PER PANEL

NOMINAL OPERATING AC VOLTAGE - v
NOMINAL OPERATING AC FREQUENCY- m

MAXIMUM AC POWER- VA

MAXIMUM AC CURRENT- A

MAXIMUM OVERCURRENT DEVICE RATING 20 IS
FOR AC MODULE PROTECTION PER CIRCUIT-

LABEL LOCATION:
COMBINER BOX
(PER CODE: NEC690.52)

DEDICATED PHOTOVOLTAIC SYSTEM
COMBINER PANEL
NO LOAD SHALL BE ADDED TO THIS PANEL

LABEL LOCATION:
AC PHOTOVOLTAIC COMBINER PANEL (if required)
CODE REF: NEC 690.64(B)(2)

SUN SERVICES USA

888-525-2786

LABEL LOCATION:
MAIN DISCONNECT

EMERGENCY RESPONDER:
THIS SOLAR PV SYSTEM EQUIPPED

WITH RAPID SHUTDOWN

TURN RAPID
SHUTDOWN SWITCH
TO THE "OFF"
POSITION TO
SHUT DOWN ENTIRE
PV SYSTEM
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LABEL LOCATION:

AC DISCONNECT, POINT OF INTERCONNECTION

PERNFPA 1;11.12.2.1.1.1

EMERGENCY RESPONDER:
THIS SOLAR PV SYSTEM EQUIPPED

WITH RAPID SHUTDOWN
TURN RAPID SHUTDOWN SWITCH
TO THE "OFF" POSITION TO SHUT

DOWN ENTIRE PV SYSTEM

SOLAR PANELS
ON ROOF

MAIN SERVICE PANEL

UTILITY METER
FUSED AC DISCONNECT
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