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DESCRIPTION DATE REV

PROJECT DESCRIPTION: CODES AND STANDARDS OWNER HOUSE PHOTO PROJECT INSTALLER
GOVERNING CODES :
ROOF MOUNTED SOLAR PHOTOVOLTAIC MODULES FLORIDA PLUMBING CODE, 7TH EDITION 2020 (FPC) PROJECT SITES
, FLORIDA BUILDING CODE, 7TH EDITION 2020 EDITION (FBC)
%SR'TA\EMAEEAE# . ggasgok\éVQleTSTC FLORIDA MECHANICAL CODE, 7TH EDITION 2020 (FMC) INSTALLER
- o9l - NATIONAL ELECTRICAL CODE 2017 (NEC) -
ARRAY AREA #2: 351.50 SQ FT. ’
ARRAY AREA 45 136,20 S0 FT ASCE 7-16 SUNPRO SOLAR
- 136.50 SQFT. 4492-4494 EAGLE FALLS PLACE Ermocrates
ARRAY AREA #4: 97.50 SQ FT. TAMPA EL 33619 E Castillo
ARRAY AREA #5: 97.50 SQ FT. i Date:
ARRAY AREA #6: 58.50 SQ FT. PH: (866) 450-1012 2021.05.17
ARRAY AREA #7: 39.00 SQ FT. » 16:38:49
EQUIPMENT SUMMARY ENGINEER
57 LG NEON: LG365N1C-A6 (365W) MODULES PROJECT NAME
57  ENPHASE IQ7PLUS-72-2-US MICROINVERTERS Castillo Engineering Services LLC
620 N. Wymore Road, Suite 250,Maitland, FL 32751
TEL: (407) 289-2575
RACKING: UNIRAC LIGHT RAIL Ermocrates E. Castillo L] P
ATTACHMENT: UNIRAC FLASHLOC License#: FL PE 52590 O &9
DESIGN FACTORS: = g CC}I)
WIND SPEED (ULT): 120 L
WIND SPEED (ASD): 93 SHEET INDEX e T
RISK CATEGORY: I %) cg N
EXPOSURE: B SHEET # SHEET DESCRIPTION PROJECT SITE L] ; |:
G-01 COVER SHEET Y ®)
AUTHORITY HAVING JURISDICTION: 1 o~ '-'!J
MUNICIPALITY OF COLUMBIA COUNTY A-00 NOTES AND DESCRIPTION o] LL S <
A-01 ROOF PLAN o0 - -
2
S-01 MODULE LAYOUT
lIbormn
S-01.1 PARTIAL PRESSURE AND MODULES EXPOSURE o Paits
STRUCTURAL CERTIFICATION: ELECTRICAL CERTIFICATION: S-02 ATTAGHMENT DETAIL
1912 W US'HWY SHEET NAME
S-02.1 STRUCTURE CALCULATION 90, Lake City, FL.. =2
COVER SHEET
E-01 ELECTRICAL LINE DIAGRAM
| ERMOCRATES CASTILLO PE# 52590 AN ENGINEER | ERMOCRATES CASTILLO PE# 52590 AN ENGINEER
LICENSED PURSUANT TO CHAPTER 471, CERTIFY LICENSED PURSUANT TO CHAPTER 471, CERTIFY E-02 WIRING CALCULATIONS SHEET SIZE
THAT THE INSTALLATION OF THE MODULES IS IN THAT THE PV ELECTRICAL SYSTEM AND
COMPLIANCE WITH FBC: RESIDENTIAL 2020, ELECTRICAL COMPONENTS ARE DESIGNED AND E-03 SYSTEM LABELING & ANSI B
CHAPTER 3. BUILDING STRUCTURE WILL SAFELY APPROVED USING THE STANDARDS CONTAINED IN DS-01-06 | DATA SHEETS 11" X 17"
ACCOMMODATE WIND LATERAL AND UPLIFT THE MOST RECENT VERSION OF THE FLORIDA -
FORCES, AND EQUIPMENT DEAD LOADS. BUILDING CODE. FBC 107. @) SHEET NUMBER
) G-01
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Symbols:

Sheet where
Section.............. section is located
Detail ID Letter
Elevation ........... sheet where
section is located
Detail ID Letter
Detail .ccovveennes “
‘ ; Sheet where

section is located

Detail ID Letter
Detail .....ccovvenees “
(Enlarged Plan) «Area to be enlarged

Sheet where
section is located

Keyed Notes.......... 1 Keyed note designation

on applicable sheet

Ground Terminal ..... )

Grounding Point/rod....

Solar Panel ......... or  00—=—~Module with Source
Circuit number

Combiner Box .......... CB
AC Disconnect .......... ACD

Main Distribution

Panel .....ccccoeeeennnne MDP

Overcurrent Breaker.. o~

INVErter .c.ocvvvevereeennne
W
Transformer .............

Automatic ...............

ATS
Transfer Switch

Vent, Attic fan
(Roof obstruction) o[l

PV Roof Attachment
Trusses S

Conduit

Fire Access

Abbreviations:

AC Alternating Current
APPROX Approximate

AWG American Wire Gauge

BAT Tesla Powerwall

CB Combiner Box

DC Direct Current

ACD Alternating Current Disconnect
DISC Disconnect

(E) Existing

EL Elevation

EQ Equal

GP Generation Panel

JB Junction Box

MCB Main Combiner Box

MFR Manufacturer

MIN Minimum

MISC Miscellaneous

MDP Main Distribution Panel

(N) New

NAVD North American Vertical datum
OCPD OverCurrent Protection Device
POCC Point Of Common Coupling
PV Photovoltaic

SF Squarefoot/feet

STC Standard Test Conditions
SD Soladeck

TEG Tesla Backup Gateway 2
TBD To Be Determined

TYP Typical

UON Unless Otherwise Notified
UM Utility meter

VIF Verify In Field

WP Weather Proof

System Description

This system is a grid-tied, PV system, with PV generation consisting of 57 LG
NEON: LG365N1C-A6 (365W) MODULES with a combined STC rated dc output
power of 20805 W. The modules are connected into 57 ENPHASE
IQ7PLUS-72-2-US MICROINVERTERS. 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.

PV Modules —» || [-eeeeee
Microinverters—p Junction Point of O

Box | — ity —*
Connection

Figure 1: PV System Block Diagram Utility Meter

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

Approximate system output: 29,922 kWh per year.
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/ s 620 N. WYMORE ROAD,
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\ \ ERMOCRATTEESL:E(.“g;)S%'?I?I?OS?iL PE 52590
\ ROOF #5 COPYRIGHTED BY
\\Q)/ (05) LG NEON: LG365N1C-A6 CASTILLO ENGINEERING

6 (365W) MODULES SERVICES, LLC
ROOF #4 q Ve REVISIONS

(05) LG NEON: LG365N1C-A6 7) ROOF #6
(365W) MODULES ’ (03) LG NEON: LG365N1C-A6

DESCRIPTION DATE REV

s 7. \ (365W) MODULES
(4

/7 7
7 ‘ \%6 ROOF #7
» 02) LG NEON: LG365N1C-A6
(07) LG NEON: LGSG% 63 \ O ((36%\’\/) MODULES e
(365W) MODULES Q N,
/ o ,\Q) (N) SOLADECK (TYP.) .
/ Q ” o 5 U M P Ri -:5""::
$ $ o \ 1" IMC, RMC, FMC, LFMC, PVC,
/ HDPE, NUCC, RTRC, LFNC, FMT, SR, ieitan

ENT OR EMT CONDUIT RUN Sohae Gisibd by:
£ Ermocrates
@ * E Castillo
\ %
\ \ ’$'
\ 2,
j__ PROJECT NAME
\ %
7
» \ LLl o tg
v\ O =
0 z 3
L] =9
(E) UTILITY METER o I
,\Q EXISTING (N) MAIN DISTRIBUTION PANEL %) % S
\, ‘ DRIVEWAY (N) JEA AC DISCONNECT Ll = =
Q (N) ENPHASE 1Q COMBINER BOX o ﬁ
I N
= X
/ 7 LLI o <
ROOF #1 aa) -
(17) LG NEON: LG365N1C-A6 (365W) 0‘)63 Q 2
MODULES \ ¢ . ©
4
(N) (57) ENPHASE IQ7PLUS-72-2-US 7 7. QCD
MICROINVERTERS 2 /
SHEET NAME
ROOF #2 ROOF PLAN
(18) LG NEON: LG365N1C-A6 (365W) \
MODULES \ /
/7 SHEET SIZE
ANSI B
11" X 17"
1 | ROOF PLAN WITH FIRE SETBACKS SHEET NUMBER
A-01 | AND PROPERTY LINES SCALE: 1/16" = 1-0" A-01




MODULE TYPE, DIMENSIONS & WEIGHT

NUMBER OF MODULES = 57 MODULES

MODULE TYPE = LG NEON: LG365N1C-A6 (365W) MODULES
WEIGHT =41.01 LBS / 18.6 KG.

MODULE DIMENSIONS = 68.5" x 41.0" = 19.50 SF

UNIT WEIGHT OF ARRAY =2.10 PSF

ROOF #4
(05) LG NEON: LG365N1C-A6
(365W) MODULES

ROOF #3
(07) LG NEON: LG365N1C-A6
(365W) MODULES

N

QO
N

A

ROOF #1
(17) LG NEON: LG365N1C-A6 (365W)
MODULES

ROOF #2
(18) LG NEON: LG365N1C-A6 (365W)
MODULES

1 | MODULE LAYOUT

TOTAL ARRAY AREA & ROOF AREA CALC'S

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

ROOF
ARRAY | ROOF | AREA
ROOF | ROOFTYPE | AREA | AREA |COVERED| TIT |AziMUTH| THDSS | TRUSS
(Sa.Ft) | (Sq.Ft) |BY ARRAY
(%)
ASPHALT - : — :
#1 oI NGLE | 33150 | 75727 | 4378 | 266 229 x4" | 24"0.C.
ASPHALT - - - :
#2 SHINGLE 464.50 588.22 78.97 26.6 139 2"X4 24" 0O.C.
ASPHALT - : — :
#3 o ae | 46450 | 31136 | 14918 | 2656 319 x4" | 24"0.C.
ASPHALT - - — :
#4 oI NGLE | 34730 | 34729 | 10000 | 266 49 x4 | 24" 0.C.
ASPHALT - - - :
#5 T nGLE | 46450 | 27490 | 16897 | 266 49 x4 | 24"0C.
ASPHALT - - - :
#6 ool | asas0 | 24590 | 18890 | 266 319 x4 | 240G,
ASPHALT - : — :
#7 s | 46450 | 15503 | 20062 | 266 49 xa" | 24"0.C.
P
ROOF #5 G
P : o VN
o<< A (05) LG NEON: LG365N1C-A6 S
e (365W) MODULES /\\;3,\““

ROOF #6
(03) LG NEON: LG365N1C-A6
(365W) MODULES

ROOF #7

(N) UNIRAC LIGHT RAIL (TYP.)

(156) PV ROOF ATTACHMENT
@ 48" O.C. MAX.

GENERAL INSTALLATION PLAN NOTES:

1) ROOF ATTACHMENTS TO SYP TRUSSES SHALL BE INSTALLED AS
SHOWN IN SHEET S-02 AND AS FOLLOWS FOR EACH WIND ZONE:

NON - EXPOSED MODULES | EDGE / EXPOSED MODULES

WIND

ZONES
SPAN | CANTILEVER |  SPAN CANTILEVER

ZONE 1 4'-0" 1-4" 4'-0" 1-4"
ZONE 1' X X X X
ZONE 2e 4'-0" 1'-4" 4'-0" 1'-4"
ZONE 2n X X X X
ZONE 2r 40" 1'-4" 4-0" 14"
ZONE 3e 4-0" 14" 4-0" 1'-4"
ZONE 3r X X X X

2) EXISTING RESIDENTIAL BUILDING IS AN ASPHALT SHINGLE ROOF
WITH MEAN ROOF HEIGHT IS 156 FT AND SYP 2"X4" ROOF TRUSSES
SPACED 24" O.C. EXISTING ROOF SLOPE FOR SOLAR SYSTEM
RETROFIT IS 26.6 DEGREES. CONTRACTOR TO FIELD VERIFY AND

SHALL REPORT TO THE ENGINEER IF ANY

DISCREPANCIES

EXIST BETWEEN PLANS AND IN FIELD CONDITIONS.

* | CERTIFY THAT THE INSTALLATION OF THE

MODULES IS IN

COMPLIANCE WITH FBC: RESIDENTIAL CHAPTER 3. BUILDING
STRUCTURE WILL SAFELY ACCOMMODATE LATERAL AND UPLIFT

WIND LOADS AND EQUIPMENT DEAD LOADS. *

Ay
(02) LG NEON: LG365N1C-A6 o@%&
(365W) MODULES O VR

Q™
2

LEGEND

W - EDGE MODULE
o - EXPOSED MODULE

=y - MISSING MODULE

| - WINDZONE1(TYP)

] - WIND ZONE 2¢ (TYP)
- WINDZONE 2n (TYP)
- WIND ZONE 2r (TYP)

- WIND ZONE 3r (TYP)

Ll
LCLL

- WIND ZONE 3e (TYP)

L
L

L
L

[ ] - NON- EXPOSED MODULE

- MIN. MODULE EDGE DISTANCE LINE
77777 - MODULE EXPOSURE LINE
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1

1 ¥ 2a n r 3e 3r
16.00 0.00 16.00 0.00 1600 | 1600 0.00
N Madule Size 19.5  [Sgit.

Non-Exposed modules Partial |

1 1 2e n 2r 3e 3r Pressure

E P1 112 0.00 11.82 0.00 5.55 0.00 0.00 16.00

P2 7.68 0.00 1182 0.00 0.00 0.00 0.00 16.00

P3 10.56 0.00 0.00 0.00 8.94 0.00 0.00 16.00

s P4 12.76 0.00 0.00 0.00 5.74 0.00 0.00 16.00
P5 | 7.46 0.00 11.81 0.00 0.23 0.00 0.00 16.00 |

PE 12.43 0.00 0.00 0.00 7.07 0.00 0.00 16.00

P7 .62 0.00 1181 0.00 7.07 0.00 0.00 16.00

P8 7.69 0.00 11.81 0.00 0.00 0.00 0.00 16.00

Pg 16.33 0.00 0.00 0.00 3.17 0.00 0.00 16.00

210 15.38 0.00 0.00 0.00 .12 0.00 0.00 16,00

P11 0.91 0.00 11.81 0.00 5.77 0.00 0.00 16.00

P12 13.64 0.00 0.00 0.00 5.86 0.00 0.00 16.00

P13 2.87 0.00 977 0.00 5.91 0.00 0.00 16.00
ALLOWABLE MODULE UPLIFT PRESSURE 2 RAILS: 88 PSF Pia | 1366 | 000 | 000 | 000 | 58 | 000 | 000 | 1600 |

215 9,95 0.00 2.56 0.00 5.98 0.00 0.00 16,00

ROOF #4 P16 1.0 0.00 12.04 0.00 5.40 0.00 0.00 16.00

(05) LG NEON: LG365N1C-A6 P17 7.6 vou | 1204 | oo 0.00 0.00 0.00 | 16.00

(365W) MODULES P18 1193 | 000 0.00 0.00 7.57 0.00 000 | 1600

ROOF #3
(07) LG NEON: LG365N1C-A6
(365W) MODULES

ROOF #5

(05) LG NEON: ROOF #6

S LG365N1C-A6 (365W)
S\e MODULES
o
X
N
ROOF #2
. ROOF #1 (18) LG NEON: LG365N1C-A6 (365W)
(17) LG NEON: LG365N1C-A6 (365W) MODULES

MODULES

| PARTIAL PRESSURE AND MODULES EXPOSURE

S-01.1

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

ALLOWABLE MODULE UPLIFT PRESSURE 2 RAILS:

88 PSF

1 1 e n 2r Je 3r Caslillo
16.00 | 000 | 2160 | 000 | 2160 | 2160 | 0.00 . b it @
Engineering
Module Size 195 |sqft. SOLAR DONE RIGHT
o = CASTILLO ENGINEERING
" T 2 SERVICES, LLC
1 1 28 2n 2r 3e 3r Pressure COA # 28345

P19 6.47 0.00 1201 [ 0.00 0.99 0.00 000 | 197 620 N. WYMORE ROAD,
P20 | 17.00 | 000 0.00 0.00 2.50 0.00 000 | 1672 " AITEX,'J[E 0 st
P21 160 | 000 0.00 0.00 4.90 0.00 0.00 | 1741 TEL (407) 2892575
122 5.70 Om 11 31 DOD 1.90 0_m Gm lg_gs ERMOCRATES E. CASTILLO - FL PE 52590
P73 7.68 0.00 1182 | oo n.00 0.00 000 | 19.40 COPYRIGHTED BY
P24 1923 | 000 0.00 0.00 0.27 0.00 000 | 16.08 CASTILLO ENGINEERING
P75 15.98 0.00 0.00 0.00 3.51 0.00 0.00 17.00 SERVICES, LLC
P26 | 1288 | 000 0.00 0.00 6.62 0.00 000 | 1790 | REVISIONS
P77 1879 | 000 0.00 0.00 0.71 0.00 am | 1620
P28 | 1697 | 000 0.00 0.00 253 0.00 000 | 1673 | DESCRIPTION DATE | REV
P29 7.54 0.00 1122 | oo 0.14 0.00 000 | 1943
P30 7.14 0.00 1173 | 0.0 0.63 0.00 0.00 | 19.55
a1 727 0.00 1181 | 000 0.42 0.00 000 | 1951
P32 16.02 | 000 0.00 0.00 3.48 0.00 000 | 17.00
P33 1901 | 000 0.00 0.00 0.49 0.00 000 | 1614
P34 1676 | 0.00 0.20 0.00 2.54 0.00 00 | 1679 PROJECT INSTALLER
P35 1650 | 0.00 256 0.00 0.04 0.00 000 | 1675
036 18.82 | 0.0 0.00 0.00 0.68 0.00 000 | 1619
P37 1409 | 000 0.00 0.00 5.41 0.00 000 | 17.35
P38 | 1888 | 000 0.00 0.00 0.62 0.00 0.00 1618 |
P39 | 1545 | 0.00 0.00 0.00 .04 0.00 000 | 1716 | S U N P R
P40 7.77 0.00 1173 | oo 0.00 0.00 I i ey
pal 7.33 0.00 1201 | 0.00 0.13 0.00 000 | 1950
P42 1474 | 000 0.20 0.00 457 0.00 000 | 17.37

ALLOWABLE MODULE UPLIFT PRESSURE 2 RAILS: 88 PSF

(03) LG NEON: LG365N1C-A6
(365W) MODULES

ROOF #7

(02) LG NEON: LG365N1C-A6

(365W) MODULES

NOTE : PARTIAL PRESSURES OF THE WIND ZONES ON
ALL MODULES HAVE BEEN VERIFIED AND ARE WITHIN
THE ALLOWABLE PER THE MANUFACTURER
SPECIFICATION, INSTALLER SHOULD FOLLOW THE
LAYOUT TO AVOID HIGHER ZONAL PARTIAL
PRESSURES. ANY CHANGES IN LAYOUT SHOULD BE
REPORTED BACK TO THE ENGINEER OF RECORD.

2h, DISTANCE : 10"
0.5h DISTANCE : 7' - 6"
LEGEND

- EDGE MODULE

- EXPOSED MODULE

- NON- EXPOSED MODULE

- MISSING MODULE

- MIN. MODULE EDGE DISTANCE LINE
MODULE EXPOSURE LINE

WIND ZONE 1 (TYP)

%%

AU

- WIND ZONE 2e (TYP)
- WIND ZONE 2n (TYP)
- WIND ZONE 2r (TYP)

- WIND ZONE 3r (TYP)

Ll
LCLL

- WIND ZONE 3e (TYP)

L
L

L
L
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GROUNDING END CLAMP CASTILLO ENGINEERING

SERVICES, LLC
UNIRAC LIGHT RAIL (TYP.) ASPHALT SHINGLE ROOF

REVISIONS

DESCRIPTION DATE REV

(E) ROOF SHEATHING

2"X4" TRUSSES @ 24" O.C. PROJECT INSTALLER

5/16"DIA. X 2.5"MIN.
EMBEDMENT LAG SCREW
AT EACH ATTACHMENT POINT

(2"X4") TRUSS SPANNER OR INTO EXISTING FRAMING 1 | ATTACHMENT DETAIL
BLOCKING FOR MISSED TRUSS ———
ATTACHMENT (IF REQUIRED) S-02 | SCALE -1"=1-0

GROUNDING MID/END CLAMP

Ermocrates
E Castillo
Date:
2021.05.17
16:38:53

UNIRAC LIGHT RAIL (TYP.)

UNIRAC FLASH LOC PROJECT NAME

LLl o 8
@) =
Z Z
L =9
=) £ ™
N S >
' @)
1 o W
T
m ~
P
2"X4" TRUSSES @ 24" O.C.
SHEET NAME

ATTACHMENT DETAIL

(2"X4") TRUSS SPANNER OR BLOCKING SHEET SIZE
FOR MISSED TRUSS ATTACHMENT
(IF REQUIRED) ANSI B

11" X 17"
2 | ATTACHMENT DETAIL (ENLARGED VIEW)  Suoomissiscrew
so2 | SCALE T2 INTO EXISTING FRAMING S-02



FIGURE 180831
CILEBRETEE D8 BN WD $EEEDE. Vi POR RISK CATEGORY 8 GUILDNGE &) OTHER STRUSTURES

DESIGN PRESSURES
WIND LOAD CALCULATIONS FOR MODULES INSTALLED ON ROOFS WITH A HEIGHT LESS THAN 60' T TE T =
SITE INFORMATION 1 160 451 psf
FBC VERGION 2020 RISK CATEGORY [ " 180 i psf _
enioc e @  oesconsony : S A rawuisd A
ROOF LENGTH () 703 ROOF SLOPE 6 /12 or 55 214 pf
ROOF WIDTH (f) 653 ROOF SLOPE () 26.6 s 6o 21 e
PARAPET HEIGHT (R) 0.0 ROOF TYPE HIP ar 16 X psl
VODULE LENGTH (in) 685 ULTIMAT E WIND SPEED 120 mph
MODULE WIDTH (in) 41.00 NOMINAL WIND SPEED 93 mph ARRATTALTORS
MODULE ORIENT ATION PORTRAIT EXPOSURE FACTOR (Gy) 1.000 FRRAYEDGE FACTOR (EXPOSED) s SOLAR FANEL FRESSURE
MODULE AREA(sq. t) 18.50 TEMPERATURE FACTOR (Cy) 1.000 BRRAY EDGE FACT OR (NON-EXPOSED) 1 EQUALIZATION FACTOR n6sd
GROUND SNOW LOAD (psf) 00 IMPORT ANCE FACTOR (i) 1.000
DEAD LOAD (psf) 3.0 SLOPEFACTOR (C:) 0910 ADJUS 2D DESIGR PRESSURES
SLOPED ROQF SNOWLOAD {ps.‘] 0o K-) 0.850 FOLT Z0HE T UF (Epozed] P N, Cgosed)
EFFECTIVE WIND AREA (f) 195 K, 1.000 1 180 -16.0 160 pef
GROUND ELEVATION (f) 1000 K 0996 v 160 X £ st
- o i - 25 160 218 460 psf
2 n 180 b X pet
o 16 216 B0 pel
DESIGN CALCULATIONS % 6.0 1B 60 sl
VELOCITYPRESSURE ()= 00256"KeK KK, V2 ar 16 X X pet
VELOCITY PRESSURE(ASD) 108 psf
ATTACHWENTS USED
WIDTH OF PRESSURE COEFFICIENT 85.3*10% = 653" ZONEWIDTHA 4FT ATTACHMENT KIODEL Lag Boltz- Shingle
—" " " ZONE2WIDTH NA (FOR()<7%) ATTACHMENT STRENGTH 476 Its
ZONE3WDTH NA (FOR(*)<7°)
MAX DESIGN LOADS ALLOWABLE
EXTERNAL PRESSURE COEFFICIENT ZONE 1 0584 1226 LIMIT MAX SPANTO i in
i ik ¢ RAFTER/SEAM SPACING T in NO.OF RAILS Exposed: Z  MNonExp: 2
: ROGF ZGNE DOWN_ UP (Exposed] UP (N. Exposed) SPANG [E) SPANG [N E)
caNERe Qi L 1 1827 1827 1827 Ibs 48 1n 48
ZONE 2n 0.584 X r o0 % X bs Xin X in
TONE.28 azas A 26 1827 2458 1827 b 43in 48 in
ZONE 3e 0.584 777 2n 00 X X Ibs X in X in
ZONE 3 0584 X 2 1827 2468 1827 Ibs 48 in 48 in
% 1827 2468 1827 s 4310n 48
INTERNAL PRESSURE COEFFICIENT (+£) 018 3 00 X " Ihs X in X in

Castill
En ginggr%ng‘ @
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Q CABLES

Q CABLES

600
EZ 20U

LA LA

sz ]

A1

5 —E- — 1 ——

=

(N) (2) SOLADECK

V, NEMA 3R

UL LISTED

(2) 12/2 ROMEX RUN IN ATTIC
OR

(2) #12 AWG THWN-2 - RED
(2) #12 AWG THWN-2 - BLACK
(1) #6 AWG THWN-2 GND

>———IN 1" IMC, RMC, FMC, LFMC,

PVC, HDPE, NUCC, RTRC,
LFNC, FMT, ENT OR EMT
CONDUIT RUN

(3) 12/2 ROMEX RUN IN ATTIC
OR
(3) #12 AWG THWN-2 - RED

(3) #12 AWG THWN-2 - BLACK
(1) #6 AWG THWN-2 GND

IN 1" IMC, RMC, FMC, LFMC,
PVC, HDPE, NUCC, RTRC,
LFNC, FMT, ENT OR EMT

CONDUIT RUN

(N) JUNCTION BOX
600 V, NEMA 3
UL LISTED

(3) #12 AWG THWN-2
(3) #12 AWG THWN-2
(1) #6 AWG THWN-2 GND
N 1" IMC, RMC, FMC, LFMC,
PVC, HDPE, NUCC, RTRC,
LFNC, FMT, ENT OR EMT
CONDUIT RUN

(2) #12 AWG THWN-2
(2) #12 AWG THWN-2

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

CONDUIT RUN

(N) SUB PANEL, 125A

SOLAR ARRAY (20.81 KW-DC STC) TOTAL
(57) LG365N1C-A6 (365W) MODULES

(02) STRINGS OF 12 MODULES

(03) STRINGS OF 11 MODULES

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.

\ ENPHASE 1Q7 PLUS-72-2-US

MICROINVERTERS

PV MODULES

LOCKABLE AND FUSIBLE

(N) AC DISCONNECT:
240V, 100AMP RATED

TO UTILITY GRID

L1/ |L2]|N

L1Ef[N

LINE TAP USING INSULATION
PIERCING PER NEC 705.12 (A)

BI-DIRECTIONAL
UTILITY METER
1-PHASE, 240V

NEMA 3R, UL LISTED
WITH 90A FUSES
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(3) #2 AWG THWN-2
(1) #6 AWG THWN-2 GND
IN 1" IMC, RMC, FMC, LFMC,
PVC, HDPE, NUCC, RTRC,
LFNC, FMT, ENT OR EMT
CONDUIT RUN

L1 [L2][N]
5S: m—n
(E) MAIN BREAKER
N] EE / 200A/2P, 240V
E’i - G efﬁ/
(3) #2 AWG THWN-2 L1}—T L]
IN 1" IMC, RMC, FMC, LFMC,
PVC, HDPE, NUCC, RTRC, @—A AL@
LFNC, FMT, ENT OR EMT
CONDUIT RUN é‘jj i‘:‘g
L1} ML
2 ar
INOOOODd

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

[100000C 1

EXISTING GROUNDING
ELECTRODE SYSTEM

1 | ELECTRICAL LINE DIAGRAM

E-01 |

SCALE: NTS

ISBEL RESIDENCE
1912 W US HWY 90
LAKE CITY, FL 32055

SHEET NAME

ELECTRICAL
LINE DIAGRAM

SHEET SIZE

ANSI B
1" X17"

SHEET NUMBER

E-01
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AC CONDUCTOR AMPACITY CALCULATIONS:
FROM ROOF TOP SOLADECK TO COMBINER BOX

MODULE MANUFACTURER

LG

MoouLe MoDEL

LEGE2650ONM 1 C-AB

INVERTER MAMNUFACTURER

INVERTER MODEL

EMPHASE

ENPHASE I} 7 PLUS

MoDpuLeEs/BranGH CirRcuirr 1 12
MuoDuLES/HBrRaNGH GiRcuir 2 12
MoouLeEs/BrancH Circuir 3 11
MODULES/BRANCH CIRCUIT 4 11
MODULES/ARANCH DIRCLNT 5 11
ToraL ArRrRay POweEr (KW] 20.81

EYBITEM AG VOLTAGE

240V 1-PHASE

AC CONDUCTOR AMPACITY CALCULATIONS:

FROM AC COMBINER BOX TO MSP

MooDuLE PROPERTIES

Voo 41.6 Isc T1i=T
VmMPPR b= i P lrap 10:58
TG Voo -0.26%/ 0 |To vMe -0.34%/ °0
P i 3es5.0 NMOCT 45 0

INVERTER PROPERTIES
- (RN s AR LA BT MO LAl i
MIN. AMBIENT TEMP. °F b MAX INPUT OO VOLTAGE &0 voe
MAX. AMBIENT TEMPE, °F I OPERATING RANGE 16 - 60 Voo
CaLCUuLATED Max. YOUo 45 MPPT VOLTAGE RANGE 27 - 45 Voo
CaLcuLaTED MiM VMP = ETarRT VOLTAGE 22 Voo
il ConDurt FiLe Max INPFUT FOWER 440 Woc
NIIMBER OF DONDLUITS = CONTINUOLS AD POWER 2580 vAa
AMPACITY DarLCcuLTions
1.25 x oo i AmMBIENT | TEMP CoNDuIT Fio DERATED | MaxiMumM CiRCUIT
CirCcuIT MaAax AmMPs AWEG =
MAX AMPS AMPARITY | TEMP °F | DERATE FiLt DERATFE AMPADITY FAREAKER
Circwit 1 14.5 it = e #12 20 S5 0.se B O.8 23.04 20 A
CircwiT 2 14.5 1B8.1 i s 20 95 0.56 5 Oc.8 23.04 20 A
LirCcwiT 3 13.3 1 6.6 #12 a0 o5 0.g6 5 O.8 23.04 20 A
CIRCILNT 4 3-8 T&.& #i1z 30 o5 0.86 B, 0.8 23.04 A0 A
CIRCLIT S 1:3.3 166 #1=2 20 o= o’ 0.9&5 =1 o8 2304 20 A
AL GOMRBINER
&68.9 &1 #= 120 epe 0.96 3 1 124.8 90 A
PAMEL OUTPUT
MAXIMUM CIRELNT VOLTASE DROP 2%
VOLTAGE DROP DALCLLATIONG
CircuLAR Max
Cirocuit AWE I W
MiLLS LEMGTH
CIRCLOT 1 #12 6530 14.5 240 B4 FEET
Circuir 2 #12 &5320 14.5 =240 B4 Feer
CircuiT 32 W1z &a5320 = M 240 91 FEET
CIRZLIT 4 #F1 =2 65530 T3.3 240 21 FEET
CIRCILNT 5 #1 2 5530 13.3 Z40 291 FEEFR
CoMBINER FARNEL OOUTPUT #=z e53an =7 = =) 240 TS EFEET

Noltes |

TEMP DERATE BASED OM NMEDC TagLe 310.1 5B ZE)MA)

LONDLUIT FILL DERATE EASED O NELD TaAaBLE 3 10.15[H3)ia)

MAaxIMUM WOC CALCULATED USING MODOULE MAMUFACTURE TEMPERATURE COEFFICIENTS PER MELD &90.7(A)

LINLESS OTHERWISE BPEDIFIED, ALL WIRING MUST BE THHN DR THWN-Z COPPER

MALL WIRE SIZES LISTED ARE THE MINIMUM ALLOWABLE

IM AMY CELL INDICATES THAT THE SYSTEM IS SAFE ARMD COMPLIES WITH NEC REQUIREMENTS
IM AMY CELL INDICATES A POTERNTIALLY UMSAFE COMNDITIORN

INFORMATION INPUT BY SYSTEM DESIOMER

INFORMATON ORTAINED FROM MANIIFAOTLIRER DATASHEETS

| 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.

ELECTRICAL NOTES

Enginicenng G

S5QOLAR DOMNE RIGHT®

CASTILLO ENGINEERING
SERVICES, LLC

1. ALL EQUIPMENT TO BE LISTED BY UL OR OTHER NRTL, AND 620 N. WYMARE ROAD,
LABELED FOR ITS APPLICATION. A UTE 2%,

2. ALL CONDUCTORS SHALL BE COPPER, RATED FOR 600 V AND 90 TEL: 407) 2692575
DEGREE C WET ENVIRONMENT. THE TERMINALS ARE RATED FOR ERM"C;‘;TESE' C*:“L“"“ PE S0

PYRIGHTED BY
75 DEGREES C. CASTILLO ENGINEERING

3. THE WIRES ARE SIZED ACCORDING TO NEC. 110.14 . SERVICES, LLC

4. WIRING, CONDUIT, AND RACEWAYS MOUNTED ON ROOFTOPS REVISIONS
SHALL BE ROUTED DIRECTLY TO, AND LOCATED AS CLOSE AS P ——— Ry
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 PROJECT INSTALLER
CODES AND STANDARDS.

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

8. ALL WIRE TERMINATIONS SHALL BE APPROPRIATELY LABELED il B . .
AND READILY VISIBLE.

9. MODULE GROUNDING CLIPS TO BE INSTALLED BETWEEN MODULE | | u"oin v i
FRAME AND MODULE SUPPORT RAIL, PER THE GROUNDING CLIP St wih Sab | y:
MANUFACTURER'S INSTRUCTION. =} Ermocrates

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

11. THE POLARITY OF THE GROUNDED CONDUCTORS IS NEGATIVE . 2021.05.17

12. UTILITY HAS 24-HR UNRESTRICTED ACCESS TO ALL  16:38:56
PHOTOVOLTAIC SYSTEM COMPONENTS LOCATED AT THE SERVICE
ENTRANCE.

13. MODULES CONFORM TO AND ARE LISTED UNDER UL 1703. PROJECT NAVE

14. RACKING CONFORMS TO AND IS LISTED UNDER UL 2703.

15. CONDUCTORS EXPOSED TO SUNLIGHT SHALL BE LISTED AS
SUNLIGHT RESISTANT PER NEC ARTICLE 300.6 (C) (1) AND ARTICLE
310.10 (D). L o9

16. CONDUCTORS EXPOSED TO WET LOCATIONS SHALL BE SUITABLE O g S
FOR USE IN WET LOCATIONS PER NEC ARTICLE 310.10 (C). Z S ®

L =
() ” TR
N D>
ENPHASE IQ7PLUS-72-2-US MICROINVERTER L = '6
Input Data (DC) E L
AN
Recommended Input Power (STC) 235-400W + L p <¥(
Maximum Input DC Voltage 60V % - -
Peak Power Tracking Voltage 27V-45V -
Operating Range 16V-60V
Min. / Max. Start Voltage 22V / 60V
Max DC Short Circuit Current 15A SHEET NAME
Output Data (AC
P (AC) WIRING CALCULATIONS
Maximum Output Power 290W
Nominal Output Current 1.21A
SHEET SIZE
Nominal Voltage / Range 240V/211-264V ANSI B
Nominal Frequency / Range 60 Hz " "
Extended Frequency / Range 47-68 Hz 1" X17
Power Factor at rated power 1.0 SHEET NUMBER
Maximum unit per 20A Branch Circuit 13 (240 VAC) E_02




~ 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))

PHOTOVOLTAIC SYSTEM

EQUIPPED WITH RAPID
SHUTDOWN

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.

o 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].
o ADHESIVE FASTENED SIGNS MAY BE ACCEPTABLE IF
PROPERLY ADHERED. VINYL SIGNS SHALL BE WEATHER
RESISTANT [IFC 605.11.1.3]

AC COMBINER BOX

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

SOLAR CONNECTION

LINE SIDE TAP

LABEL LOCATION:
POINT OF INTERCONNECTION
(PER CODE: NEC 705.12(A))

SOLAR
BREAKER

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

PHOTOVOLTAIC SYSTEM AC DISCONNECT
RATED AC OPERATING CURRENT 68.9 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
FOR AC MODULE PROTECTION PER CIRCUIT-

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

AC DISCONNECT

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

PHOTOVOLTAIC
SYSTEM
MICROINVERTERS
LOCATED UNDER EACH
PV MODULE IN
ROOF TOP ARRAY

LABEL LOCATION:
INVERTER
(PER CODE: NEC690.52)

20.81 KW SOLAR

DISCONNECT LOCATED

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

SOLAR PV SYSTEM EQUIPPED
WITH RAPID SHUTDOWN

TURN RAPID SHUTDOWN
SWITCH TO THE
"OFF" POSITION TO
SHUT DOWN PV SYSTEM
AND REDUCE
SHOCK HAZARD I:I
IN THE ARRAY

SOLAR ELECTRIC
PV PANELS

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

IMPORTANT
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] 620 N. WYMORE ROAD,
LG NeON'2
® MAITLAND, FL 32751
TEL: (407) 289-2575
LGBGSN “1 C_AE ERMOCRATES E. CASTILLO - FL PE 52590

COPYRIGHTED BY

General Data Electrical Properties (STC*) CASTILLO ENGINEERING
LG365N1C-AB6 Cell Praperties {Material Type) Manocrystalline/H-type Madel LGIE5NTC-A6 SERVICES, LLC
= Cell Maker Hic] Iaxi Power (P y 365
) aximum Power (Pmax) [u] REVISIONS
Cell Confiquration qD Ce.is 1 E_'.] ) PP Voltage (Vmpp) 345
Madule Dimensians (L % W H) 1. 740mm 1,04 2mm % ACmm MPP Current (Impp) 1058 DESCRIPTION DATE | REV
3 6 5 W Witeight 185 ky Open Circuit Voltage (Vor, + 5%) 216
Glass (Material) Tempered Glass with AR Coating Short Circuit Current {lsc £ 5%) 1.27
Backshest (Calar) White Motule Efficiency [5] 201
The LG NeON®™ 2 is LG's best selling solar module and one of the Fremeihies Ty finodized Aluminium Bifaciality Coefficient of Fower B4 10
: Junetion Bow (Protection Degree 1P 58 with 3 Bypass Dicdes T 3 =0 ;
most powerful and versatile modules on the market today. The cells SRR ok TR cEun BAoeEs vath 4 bypiss Uiod Power Tolerance [ 0-+3
Cables I:Length) 1,100mm x L4 STC | st Condition): Irragiance 1000 W, call temperat.re 25°C AN 15

are designed to appear all-black at a distance, and the performance PROJECT INSTALLER

_ ) Connector (Type/Maker) MC 4
warranty quarantees 90.6% o labeled power output at 25 years.
o Operating Conditions
Certifications and \Warranty GG e
Diperating Temperature [c]
IEC 61215-1/-1-1/2: 2076, IEC 61730-1/2: 2016, :
= [H . us ULE17301: 2017, UL61730.2: 2017 ke g step Votiags s i
Certifications” (80 8007, 150 14001, 50 50001 Maximum Series Fuss Rating Al |
OHSAS 18001 lechanical Test Load” (Front) [Padpsh]
- Salt Mist Conosion Test IEC 51701:2011 Severity 6 Mechanical Test Load” (Rear) [Faipsf] | :
YEAR Ao Corrosion Tast *Based o [EC 61215-2: 2015 (Test Luad - Design Load » Safety Facar (1.57) oy,
terhanical lest Loads & 0UP2 / 54000 hasard on (H: 81215 2005 ) k2 tig Diaitally
| PRODUCT * PERFORMANCE + LABOR Maodule Fire Performance Type 1 [UL&T/30} 'h - Sig‘naﬁgre wgfq'“ﬁ;g")’
. = .
WARRANTY Fire Rating Class [ {LL 790) Packaging Confiqurati E . Bk |5 d by
dEitales ackaqing Confiquration Z.
Salar Module Product Warranty 25 Year |imited ging g STATF OF Ermocrates
Mumber of Modules per Pallet 25 o, i
Salar Module Output Warranty Warranly* ot : . ""\:«‘szo;\-n& o E Castillo
“Improised: 71 year G8,5%, from 2-24th year: -0.33%/year o, D0.6% at year 25 Nt esf Rcdule e 10 Cohtiior 850 T Date:
Mumber of Modules per 53' Container 850 I iy 2021.05.17
L Fackaging Box Dimensions (L Vi x H) 1,780 1,120x 1212 . .
Temperature Characteristics Ix1.200 16:38:58
Packaging Box Dimensions (L« W = H) TO5w 441 =478
MMOT® i 42+3
ral “ Packaging Box Gross Weight 500
Pt [ 039 - ; -
e i o Packaging Box Gross Weight 1102
S (| [l -0z6 PROJECT NAME
(ETS [56PE) 003
“HMCT {Nomimal Module Operating Termng ‘FImadiarice BO0 Wi, Ambicet tomperaturs 20°0, Dimensions (mm/inch)
Wnd spead 1 mé ectrum Al 1.5
Features 10420/ 41.0 {5zr of Frort Sce)
§ . . - -
Electrical Pmpertles (NMaT) 10020/ 384 [Distanca berwan Grouwding & Wiounting Holes) [Te)
Madel LG3BSNTC-AB Lu () e
Enhanced Performance Warranty 25-Year Limited Product Warranty Masimum Power (Pmax) | v 2734 L AEERINAY ol ; O 2] o
§-80x30703x0
. . - PP Voltage (Vimpp) [W1 324 - T >_ N
LG NeON® 2 has an enhanced The NeON® 2 is covered by a 25-year limited B | - e Futes o Y e zZ ™
L MPP Current {Impp) | ] 244 B-0M3/07
performance warranty. After 25 product warranty. In addition, up to $450 of Frmwrring Feles 3 L 1
I . - Dpen Circuit Voltage {Voc) | ) 392 T
years, LG NeOMN® 2 is guaranteed at labor costs will be covered in the rare case that B | = a0 B-E5x120/03505 Ty D L
" ol N sl {[gal] urren 5C, [E.N 9.05 Tt Hiddes —
least 90.6% of initial performance. a module needs to be repaired or replaced. ) %) n -
T T
|-V Curves ) Toniaia ) g1E |3 Lu ; e
Caklz ength ER | m O
2oy 1000 : %
. . 3 & LLl
Solid Performance on Hot Days Roof Aesthetics f z |z - AN Y
100 | N z E —
’ P N . . . e L LU o<
LG NeON® 2 performs well on hot days m_ LG NeON® 2 has been designed with [ R - m -
. . . . . . . . . 80 =) =1
due to its low temperature coefficient. aesthetics in mind using thinner wires | 00w n g (D
that appear all blac< at a distance, 2 sa| —_—
E’ | AW £l
9 anf
2000 Y
20F 1 p——
q J
00 ?
03 50 100 150 200 350 450 & SHEET NAME
vicltage [V] J L
When you go solar, ask for the brand you can trust: LG Solar DATA SHEET
About LG Electronics USA' Inc. i 3, Inc. Froduct specifications are subyect to charge without rotice, HEET SIZE
dor I laceronic prodiessIn tha cloan angray ms A panels and sy : Tho e arcod o a o I G I G Solar Business Divis LE3G5NTC-A5 pdf S S
P i 1985, sugpoit: G5 Group's va; " istry ¥ P ana
1 ; o the marset, which i now available s ; il e Encalnshae, 1L 60058 ANSI B
“in 2013201 &, which demonsirates LG's Life's Good Life's Good werralg solancem @ 2021 LG Electronics USA, Ire All rights reserved,

1" X17"

SHEET NUMBER

DS-01




LG Electronics U.S.A., Inc.

111 Sylvan Avenue
Englewood Cliffs, N] 07632
201.816.2000

Friday, February 5, 2021

RE: Mechanical Load Testing to Determine Structural Performance under Uniform Static Pressure

To: Castillo Engineering,

Upon your request we have conducted in house tests to determine the structural performance of the LG
Module frames listed below. Our test results meet the requirements you presented in our conference call

on January 29"". We will present the test criteria, results, and product limitations that may result from
these test conditionsin thisletter.

The specificationsand conditions presented in this letter apply retroactively to the following LG module(s);

2 Rails 3 Rails
Front 9,000Pa 9,000Pa
Rear 6,350Pa 9,000Pa
Model LGxxxN1C(K)-N5(L5), LGxxxN1C(K)-A6(B6)
LGxxxQ1C(K)-V5, LGxxxQ1C(K)-Ab

*The result is based on test load.

Our R&D department has tested these modules to determine the structural performance of under uniform
static loading to represent the effects of a wind load on the module. This test was designed only to
determine structural performance; the revised specifications apply only to the mechanical performance of
the module. A safety factor of 1.5 should be applied to these test loads for obtaining design loads. it is not
recommend designing any system to the full test load.

Fig 1. Bolting type(kss) | Fig 6. Clamging Type
LEE
¥
Fosition Load Poasiton Leas
(mm T on¥Reanr a1 rmm) FrorF earPa)
- ] 0300 TAO0R G5
m 20 A0 |
| e F20-020 S00AN0

The scope of this test does not include electrical functionality or performance testing. Subjecting the
module to these pressures may result in power degradation or total power loss. The electrical function and
power generation warranties and specifications of these products are not altered by this document.

If you have any additional questions or concerns about this letter or the test protocol, contact your LG Solar
Sales Representative.
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Enphase Microinverters

Enphase
IQ 7 and 1Q 7+
Microinverters

CERTIFIED

To learn more about Enphase offerings, visit enphase.com

The high-powered smart grid-ready

Enphase IQ 7 Micro™ and Enphase IQ 7+ Micro™
dramatically simplify the installation process while
achieving the highest system efficiency.

Part of the Enphase 1Q System, the 1Q 7 and

1Q 7+ Microinverters integrate seamlessly with
the Enphase 1Q Envoy™, Enphase Q Aggregator™,
Enphase 1Q Battery™, and the Enphase Enlighten™
monitoring and analysis software.

1Q Series Microinverters extend the reliability
standards set forth by previous generations and
undergo over a million hours of power-on testing,
enabling Enphase to provide an industry-leading
warranty of up to 25 years.

Easy to Install

« Lightweight and simple
« Faster installation with improved, lighter two-wire cabling
« Built-in rapid shutdown compliant (NEC 2014 & 2017)

Productive and Reliable

« Optimized for high powered 60-cell and 72-cell* modules
+ More than a million hours of testing

= Class |l double-insulated enclosure

= UL listed

Smart Grid Ready
= Complies with advanced grid support, voltage and
frequency ride-through requirements

« Remotely updates to respond to changing
grid requirements

» Configurable for varying grid profiles
« Meets CA Rule 21 (UL 1741-8A)

* The 10 7+ Micro is required to support 72-cell modules,

S ENPHASE.

Enphase IQ 7 and IQ 7+ Microinverters

INPUT DATA (DC)

Commaonly used module pairings®
Medule compatibility

Maximum input DC voltage

Peak power tracking voltage
Operating range

Min/Max start voltage

Max DC short circuit current (module Isc)
Overvoltage class DC port

DC port backfeed current

PV array configuration

107-60-2-US
235W-350W +
60-cell PV modules only

IQ7PLUS-72-2-US

235W-440W +
60-cell and 72-cell PV modules

48V 60V

27TV -37V 27V-45V
16V-48Y 16V-60V
22V 748V 22V /e0V
154 15 A

Il I

0 A oA

1% 1 ungrounded array; No additional DC side protection required;
AC side protection requires max 204 per branch circuit

OUTPUT DATA (AC)

1Q 7 Microinverter

1Q 7+ Microinverter

Peak output power
Maximurn continuous output power
MNominal (L-L) voltage/range?®

Maximurn continuous output current
Nominal frequency

Extended frequency range

AC short circuit fault current over 3 cycles
Maxirmurn units per 20 A (L-L) branch circuit?

Overvoltage class AC port

250 VA 295 VA

240 VA 290 VA

240V / 208V / 240V / 208V /
211-264 183-229Y 211-264 ¥ 183229V
1.0A 115 A 1.21A 139 A
60 Hz 60 Hz

47 - 68 Hz 47 - 68 Hz

5.8 Arms 5.8 Arms

16 (240 VAC) 13 (240 VAC)

13 (208 VAC)
1l

11 (208 VAC)
T
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AC port backfeed current oA 0A
Power factor setting 1.0 1.0
Power factor (adjustable) 0.7 leading ... 0.7 lagging 0.7 leading ... 0.7 lagging
TEFFICIENCY @240 V @208 V @240 V @208 V
Peak CEC efficiency 97.6 % 97.6 % 97.5% 97.3%
CEC weighted efficiency 97.0 % 970 % 97.0% 97.0%

MECHANICAL DATA
Ambient temperature range
Relative humidity range
Connector type
Dimensions (WxHxD)
Weight

Caoaoling

Approved for wet locations
Pollution degree

Enclosure

Environmental category / UV exposure rating

1Q 7 Microinverter

-40°C to +65°C

4% to 100% (condensing)

MC4 (or Amphenol H4 UTX with additional Q-DCC-5 adapter)

212 mm x 175 mm x 30.2 mm (without bracket)

1.08 kg (2.38 Ibs)

Natural convection - No fans

Yes

PD3

Class |l double-insulated, corrosion resistant polymeric enclosure
NEMA Type 6 / outdoor

FEATURES
Communication

Monitoring
Disconnecting means

Compliance

1. No enforced DC/AC ratio, See the compatibility calculator at hiips:
2. Mominal voltage range can be extended beyand nominal if required b

Power Line Communication (PLC}

Enlighten Manager and MyEnlighten monitoring options.
Both options reguire installation of an Enphase 1Q Envoy.

The AC and DC connectors have been evaluated and approved by UL for use as the load-break
disconnect required by MEC 690.

CA Rule 27 (UL 1741-8A)

UL 62109-1, UL1741/IEEE1547, FCC Part 15 Class B, ICES-0003 Class B,

CAN/CSA-C22.2 NO.1071-01

This product is UL Listed as PV Rapid Shut Down Equipment and conforms with NEC-2014 and
MNEC-2017 section 690.12 and ©22.1-2015 Rule 64-218 Rapid Shutdown of PV Systems, for AC
and DC conductors, when installed according manufacturer's instructions.,

» utility.

3. Limits may vary. Refer to local requirements to define the number of microinverters per branch in your area.

To learn more about Enphase offerings, visit enphase.com

D 2078 Enphase Energy. All rights reserved. A1 trademarks or brends used are the property of Enphase Energy, Inc.
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Enphase 1Q Combiner 3

MODEL NUMBER
10 Combiner 3 ¥-10-AM1-240-3

1Q Combiner 3 with Enphase |Q Envoy™ printed circuit board for integrated revenue grade PV
production metering (ANSI C12.20 +/- 0.5%) and optional®* consumption monitoring (+/- 2.5%).
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Enphase

IQ Combiner 3

(X-1Q-AM1-240-3)

LISTED

To learn more about Enphase offerings, visit enphase.com

The Enphase 1Q Combiner 3™ with Enphase
1Q Envoy™ consolidates interconnection
equipment into a single enclosure and
streamlines PV and storage installations by
providing a consistent, pre-wired solulion for
residential applications. It offers up to four
2-pole input circuits and Eaton BR series

busbar assembly.

Smart

.

Includes 1Q Envoy for communication
and control

.

Flexible networking supports Wi-Fi,
Ethernet, or cellular

Optional AC receptacle available for PLC
bridge

+ Provides production metering and optional
consumption monitoring

Simple

* Reduced size from previous combiner

» Centered mounting brackets support single
stud mounting

Supports back and side conduit entry

Up to four 2-pole branch circuits for 240 VAC
plug-in breakers (not included)

+ 80 A total PV or storage branch circuits

Reliable

» Durable NRTL-certified NEMA type
3R enclosure

+ Five-year warranty

+ UL listed

= ENPHASE.

ACCESSORIES and REPLACEMENT PARTS (not included, order separately)

Enphase Mobile Connect™
CELLMODEM-03 (4G / 12-year data plan)
CELLMODEM-01 (3G / 5-year data plan)

CELLMODEM-M1 (4G based LTE-M / 5-year data plan)

Consumption Monitoring* CT
CT-200-8PLIT

Circuit Breakers
BRK-10A-2-240
BRK-15A-2-240
BREK-204-2P-240

EPLC-01
XA-PLUG-120-3
XA-ENV-PCBA-3

Flug and play industrial grade cellular modem with data plan for systems up to 60
microinverters. (Available in the US, Canada, Mexicg, Puerte Rico, and the US Virgin Islands,
where there is adequate cellular service in the installation area.)

Split core current transformers enable whole home consumption metering (+/- 2.5%).

Supports Eaton ER210, BR215, BR220, BR230, BR240, BR250, and BR260 circuit breakers.
Circuit breaker, 2 pole, 104, Eaton BR210
Circuit breaker, 2 pole, 154, Eaton BR215
Circuit breaker, 2 pole, 204, Eaton BR220

Power line carrier (communication bridge pair), quantity 2
Accessory receptacle for Power Line Carrier in IQ Combiner 3 (required for EPLC-01)

Replacement |Q Envoy printed circuit board (PCB) for Combiner 3

COPYRIGHTED BY
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ELECTRICAL SPECIFICATIONS

Rating

System voltage

Eaton BR series busbar rating

Max. continuous current rating {output to grid)
Max. fuse/circuit rating (output)

Branch circuits (solar and/or starage)

Max. continuous current rating (input from PV)
Max. total branch circuit breaker rating (input)

Production Metering CT

Continuous duty

120/240 VAC, 60 Hz

125 A

65 A

90 A

Up to four 2-pole Eaton BR series Distributed Generation (DG) breakers only (not included)
64 A

BOA of distributed generation / 904 with |Q Envoy breaker included

200 A solid core pre-installed and wired to 10 Envoy
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MECHANICAL DATA
Dimensions (WxHxD)

Weight

Ambient temperature range
Cooling

Enclosure environmental rating

Wire sizes

Altitude

4935 %37.5%16.8cm (19.5" x 14.75" x 6.63"). Height is 21.06" (53.5 cm with mounting brackets).
7.5kg (16.5 Ibs)

-40° C to +46° C (-40° to 115° F)

Matural convection, plus heat shield

Outdoor, NRTL-certified, NEMA type 3R, polycarbonate construction

= 20 Ato 50 A breaker inputs; 14 to 4 AWG copper conductors

+ 60 A breaker branch input: 4 to 1/0 AWG copper conductors

+ Main lug combined output: 1010 2/0 AWG copper conductors
+ Neutral and ground:; 14 to 1/0 copper conductors

Always follow local code requirements for conductor sizing.

To 2000 meters (5,560 feet)
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INTERNET CONNECTION OPTIONS
Integrated Wi-Fi

802.11b/g/n

Ethernet Optional, 802.3, Cat5E {or Cat &) UTP Ethernet cable (not included)

Cellular Optional, CELLMODEM-01 (3G) or CELLMODEM-03 (4G) or CELLMODEM-M (4G based LTE-M)
(not included)

COMPLIANCE

Compliance, Combiner

Compliance, 1Q Envoy

UL 1741

CAM/CSA C22.2 No. 107.1

47 CFR, Part 15, Class B, ICES 003

Production metering: ANSI C12.20 accuracy class 0.5 [PV production)

UL 60601-1/CANCSA 22.2 No. 61010-1

* Consumption meonitaring is required for Enphase Storage Systems.

19-13

To learn more about Enphase offerings, visit enphase.com
© 2018 Enphase tnergy. All rights reserved. All trademarks or brands in this document are registered by their respective owner,
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SOLARMOUNT defined the standard in solar racking. Features are designed to get installers off the roof OPTIMIZED COMPONENTS

faster. Our grounding & bonding process eliminates copper wire and grounding straps to reduce costs. INTEGRATED BONDINE&PREASSEMBLEI] PARTs

Systems can be configured with standard or light rail to meet your design requirements at the lowest cost g LT s and say : 7\ INTEGRATED BONDING
possible. The superior aesthetics package provides a streamlined clean edge for enhanced curb appeal, with JonU i st e oock i MIDGLAMP

no special brackets required for installation.

PROJECT INSTALLER

END VERSATILITY
CARS ONE PRUI]UGT MANY APPLICATIONS
: INTEGRATED BONDING
SPLICE BAR
AUTOMATED DESIGN TOOL
[IESIGN PLATFDRM AT YOUH SERVICE e ; E Castillo
c U-Builder, a powarf g B : INTEGRATED BONDING ~ Date:
¢ L-FOOT w/ T-BOLT : §8223]§9052.17
need to print endl to a distributor. just click and share., CROJECT NAME
NDW FeatU ring: INTEGRATED BONDING
THE NEW FACE OF SOLAR RACKING MICROINVERTER MOUNT w/
Superior Aesthetics Package sl gl . 99
] B =z > &
7 e TR
. o ZE
- e 2z
= UNIRAC CUSTOMER SERVICE MEANS THE HIGHEST LEVEL OF PRODUCT SUPPORT v 25
[P “ 2 R
LOSE ALL OF THE COPPER & LUGS SMALL IS THE NEXT NEW BIG THING ENHANCED DESIGN & LAYOUT TOOLS NMATCHEL : BANKAB DESIGH -
System grounding through Enphase microinverters and trnk cables — Light Rail is Fully Compatisle with all SM Componenls  Fealuring Google Map  Capabilities within - U-Builder JALITY 2 TOOLS
SHEET NAME
DATA SHEET
FASTINSTALLATION. SUPERIOR AESTHETICS 5 Loty
OPTIMIZED COMPONENTS e« VERSATILITY « DESIGN TOOLS « QUALITY PROVIDER YOUR REPUTATION WIT RACKIN S BAC ENGINEERING EXCELLENCE SUPERIOR SUPPLY CHAIN 1':\""')?13"
SHEET NUMBER
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FLASH LOC #*UNIRAC  FLASHLOC SUNIRAC | ==-

SUITE 250,

BETTER SOLAR STARTS HERE INSTALLATION GUIDE BETTER SOLAR STARTS HERE e s

ERMOCRATES E. CASTILLO - FL PE 52590

COPYRIGHTED BY

FLASHLOC is the ultimate attachment for composition shingle and rolled comp roofs. The all-in-one mount installs A SERvicES LiC

PRE-INSTALL SERVICES, LLC
fast — no kneeling on hot roofs to install flashing, no prying or cutting shingles, no pulling nails. Simply drive the Snap chalk lines for attachment rows. On shingle roofs, snap lincs 1-3/4 below upsiope edge 2

of shingle course. Locate rafters and mark attachment locations.

lag bolt and inject sealant into the base. FLASHLOC's patented TRIPLE SEAL technology preserves the roof and
protects the penetration with a permanent pressure seal. Kitted with lag bolts, sealant, and hardware for maximum
convenience. Don't just divert water, LOG it out!

At each location, drill a 7/32" pilot hole. Clean roof surface of dirt, debris, snow, and ice.
Next, BACKFILL ALL PILOT HOLES WITH SEALANT.

NOTE: Space mounts per racking system install specifications. PROJECT INSTALLER

STEP 1: SECURE
Place FLASHLOC over pilot hole with lag on down-slope side. Align indicator marks on sides of
mount with chalk line. Pass included lag bolt and sealing washer through FLASHLOC inta pilot

#HUNIRAC

/3

TESTED T0 TAS-100 hole. Drive lag bolt until mount is held firmly in place.
WIND DRIVEN RAIN TEST
AND UL441 RAIN TEST " Tha i [ har i he adop : )
YEAH NOTE: The EPDM in the sealing washer will expand beyond the edge of the metal washer when Ermocrates
FULLSYSTEM proper torque is applied. E Castillo
WARRANTY Date:
— 2021.05.17
' 16:39:02
STEP 2: SEAL
Insert tip of UNIRAG provided sealant into port. Inject until sealant exits both vents, PROJECT NAME
Continue array installation, attaching rails to mounts with provided T-bolts.
To)
O 8g
Z Z N
T =0
&) Lo
NOTE: When FLASHLOC is installed over gap hetween shingle tahs or vertical joints, — n -
. o ‘ , %)) D >
fill gap/joint with sealant between mount and upslope edge of shingle course. Ll =
¥ =0
NOTE: When installing included rail attachment hardware, torque nut to 30 ft/lbs. | N LiJ
| Cut Away View Cut Away View Lu g) <
' USE ONLY UNIRAC APPROVED SEALANTS: Chemlink Duralink 50 (included in kit) or Chermlink M-1 m ~
PROTECT THE ROOF LOC OUT WATER HIGH-SPEED INSTALL 5 n
Install & high-strength waterproof attachment With an outer shield I contour-conforming gasket Simply drive lag bolt and injest sealant inta the port IR - SEALANT | .2 ;
without lifting, prying or damaging shingles. I and pressurized sealant chamber M the Triple Seal o create a permanent pressure seal. AL PR,
technology delivers a 100% walerproof conneslion.
SHEET NAME
FASTER INSTALLATION. 25-YEAR WARRANTY. FASTER INSTALLATION. 25-YEAR WARRANTY.
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FOR QUESTIONS OR CUSTOMER SERVICE VISIT UNIRAC.COM OR CALL (505) 248-2702 FOR QUESTIONS OR CUSTOMER SERVICE VISIT UNIRAC.COM OR CALL (505) 248-2702 ANSI B
11" X 17"
SHEET NUMBER
DS-06




