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DESCRIPTION DATE REV

PROJECT DESCRIPTION:

CODES AND STANDARDS

OWNER

HOUSE PHOTO

PROJECT INSTALLER

68x400 VSUN: VSUN400-108M-BB (400W) MODULES
ROOF MOUNTED SOLAR PHOTOVOLTAIC MODULES

SYSTEM SIZE:
ARRAY AREA #1: 399.16 SQ. FT.
ARRAY AREA #2: 168.07 SQ. FT.
ARRAY AREA #3: 861.35 SQ FT.

EQUIPMENT SUMMARY

27.200 kW DC STC

VSUN: VSUN400-108M-BB (400W) MODULES
ENPHASE: IQ7A-72-2-US MICROINVERTERS
ENPHASE ENPOWER SMART SWITCH
ENPHASE ENCHARGE 10 BATTERIES

GOVERNING CODES :

RACKING: SNAPNRACK

ULTRA RAIL UR-40

ATTACHMENT: SNAPNRACK SPEEDSEAL FOOT

DESIGN CRITERIA :
WIND SPEED (ULT):
WIND SPEED (ASD):
RISK CATEGORY:
EXPOSURE:

120 MPH
93 MPH
I
B

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

FLORIDA FIRE PREVENTION CODE, 7TH EDITION 2020 (FFPC)

JENKINS, SUSAN

INSTALLER

POWER PRODUCTION MANAGEMENT
625 NW 8th Ave,

Gainesville, FL 32601

(352) 263-0766

ENGINEER

Castillo Engineering Services LLC

620 N. Wymore Road, Suite 250, Maitland, FL 32751
TEL: (407) 289-2575

Ermocrates E. Castillo

License#: FL PE 52590
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STRUCTURAL CERTIFICATION:

ELECTRICAL CERTIFICATION:

| 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 7th ED.,
CHAPTER 3. BUILDING STRUCTURE WILL SAFELY
ACCOMMODATE WIND LATERAL AND UPLIFT
FORCES, AND EQUIPMENT DEAD LOADS.

| 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, THE NEC 2017, AND
THOSE SET FORTH BY THE FLORIDA SOLAR
ENERGY CENTER CERTIFICATION.
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Symbols:

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

Sheet where
section is located

Detail ID Letter
Elevation ........... Sheet where
section is located
Detail ID Letter
Detail ..ccovevveenes “
‘ ; Sheet where

(Enlarged Plan)

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

Ground Terminal .....

Grounding Point/rod....

Solar Panel .........

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

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

Main Distribution
Panel ....cccoovvvvennenn.

Overcurrent Breaker ..

Inverter .....cccceeveuneees

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

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

Vent, Attic fan
(Roof obstruction)

PV Roof Attachment
Trusses

Conduit

Fire Access

1

or  00—=—-Module with Source

CB

ACD

MDP

ATS

o[

section is located

——Area to be enlarged

Detail ID Letter
[ X
XXX/

Sheet where
section is located

Keyed note designation

on applicable sheet

Circuit number

Abbreviations:

AC
ACD

APPROX
AWG
BAT

CB
DC

DISC
(E)
EL
EQ
GP
IB
MCB
MFR

MID
MIN

MISC
MDP

(N)
NAVD
OCPD
POCC
PV
SF
STC
SD
TBD
TYP
UNO
UM
VIF
wp

Alternating Current

AC Disconnect
Approximate

American Wire Gauge
Battery

Combiner Box

Direct Current

Disconnect

Existing

Elevation

Equal

Generation Panel

Junction Box

Main Combiner Box
Manufacturer

Microgrid Interconnect Device
Minimum

Miscellaneous

Main Distribution Panel
New

North American Vertical datum
OverCurrent Protection Device
Point Of Common Coupling
Photovoltaic
Squarefoot/feet

Standard Test Conditions
Soladeck

To Be Determined

Typical

Unless Noted Otherwise
Utility meter

Verify In Field

Weather Proof

System Description

This system is a grid-tied, PV system, with PV generation consisting of
68x400 VSUN: VSUN400-108M-BB (400W) Modules with a combined STC rated dc
output power of 27,200W. The modules are connected into 68 ENPHASE:
IQ7A-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 —» || |<eeeene

Microinvertersa[? [? [?

JuSction Point of Q
X | —>»  utility —

Connection

Figure 1: PV System Block Diagram Utility Meter

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

e AS PART OF A COMPLETE PERSONAL FALL ARREST SYSTEM WHICH
MAINTAINS A SAFETY FACTOR OF AT LEAST TWO.

e UNDER THE SUPERVISION OF A QUALIFIED PERSON

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

oo 1926.502(D)(15)
- 44.60" (=
j ALLOWABLE/DESIGN PRESSURE PSF
RAILS IN THIS g DOWN PRESSURE 75
POSITION UNO \AD UPLIFT PRESSURE, 2 RAILS 33.6

VSUN:
VSUN400-108M-BB
(400W) MODULES
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EMT OR EQUIVALENT CONDUIT RUN
(E) MAIN DISTRIBUTION PANEL —

(N) (68) ENPHASE: IQ7A-72-2-US —
MICROINVERTERS

ROOF #1

(19) VSUN: VSUN400-108M-BB (400W)
MODULES

480'-0" DRIVEWAY |

[ 5 B

I s ] I

! 224'-1" if — o

: (E) STRUCTURE POOL > :
7 = ke
N N %
© | : |Of) _
I . | O
~65-0"=| >
‘ DETAIL A 4>L ) | g
) B
| o i -
| 2 | 8

4 T

—_—ees eEE——— EEn e CEE——— S — CE—— e -— e m

480'-0"
1 |ROOF PLAN WITH FIRE SETBACKS

EXISTING —

DRIVEWAY

~ot | AND PROPERTY LINES oA 1o+~ -0

| !

(41) VSUN: VSUN400-108M-BB

(08) VSUN: VSUN400-108M-BB

(E) MAIN SERVICE DISCONNECT —

(E) AUTOMATIC TRANSFER SWITCH —

(N) (02) ENPHASE ENPOWER —
SMART SWITCH

(N) (05) ENPHASE ENCHARGE 10 BATTERIES —
(N) ALTERNATIVE POWER SOURCE AC —

DISCONNECT/ RAPID SHUTDOWN
(DISCONNECT 1 OF 2)

(N) (02) ENPHASE 1Q COMBINER BOX —,

(N) BATTERY DISCONNECT —
(DISCONNECT 2 OF 2)

3/4" IMC, RMC, FMC, LFMC, —

— (E) SERVICE POINT AND

UTILITY METERING

3-0" FIRE SETBACK
III| |lllllll| | ||

ROOF #3

(400W) MODULES /

ROOF #2

(400W) MODULES
FIRE ACCESS AND PATHWAYS *\

NOVEL3S JHI4.0-€

AS PER NFPA 1,11.12.2

AOVEL3S Jld .0

(N) SOLADECK

| DETAIL A

A-01 |

SCALE: 1/32" = 1'-0"
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MODULE TYPE, DIMENSIONS & WEIGHT
NUMBER OF MODULES = 68 MODULES

MODULE TYPE = VSUN: VSUN400-108M-BB (400W) MODULES

MODULE WEIGHT = 48.06 LBS / 21.8 KG.
MODULE DIMENSIONS = 67.83" x 44.60" = 21.01 SF
UNIT WEIGHT OF ARRAY = 2.29 PSF

N

(N) (68) ENPHASE: IQ7A-72-2-US —
MICROINVERTERS

ROOF #1

(19) VSUN: VSUN400-108M-BB (400W)
MODULES

(N) SNAPNRACK ULTRA RAIL UR-40 (TYP.)

(113) PV ROOF ATTACHMENT
@ 72" O.C. MAX.

(SEE SHEET S-02 FOR
ATTACHMENT DETAIL)

(SEE SHEET S-01.1 FOR PARTIAL
PRESSURE OF THE MODULE)

ROOF #1

TILT - 26.6°
AZIM. - 270°

1 MODULE LAYOUT

S-01

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

(E) BACK YARD

A

174'-0"

ARRAY AREA & ROOF AREA CALC'S
ROOF
ARRAY | ROOF | AREA
ROOF |  ROOF TYPE AREA | AREA | COVERED | TILT | AZIMUTH Tg%gs S-II;RALCJ:?I\?G
(sqFt) | (Sq.Ft) | BY ARRAY
(%)
#1 |ASPHALT SHINGLE| 399.16 | 55090 | 7246 | 266°| 270° ’X4" | 24"0C.
#2 | ASPHALT SHINGLE| 168.07 | 1183.93 | 1420 | 266° |  270° 2'X4" | 24"0C.
#3 | ASPHALT SHINGLE| 86135 | 111256 | 77.42 | 266° |  180° 2'x4" | 24"0.C.
TOTAL PLAN VIEW 142858 | 997008 | 14.33
— ROOF #3
(41) VSUN: VSUN400-108M-BB
(400W) MODULES
ROOF #3 ROOF #2

TILT - 26.6°
AZIM. - 180°

h 4

ROOF #2
TILT - 26.6°
AZIM. - 270°

NS

(08) VSUN: VSUN400-108M-BB
(400W) MODULES

(E) FRONT YARD

129'-9"

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:

Castillo
Engineering

SOLAR DONE RIGHT™
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CASTILLO ENGINEERING

SEE SHEET S-02.1 FOR SUPPORTING CALCULATIONS.

2) EXISTING RESIDENTIAL BUILDING HAS AN ASPHALT SHINGLE ROOF
WITH A MEAN ROOF HEIGHT OF 15 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.

3) FIRE SETBACK TO BE 3' FROM RIDGES AND EDGES, AND 18"EACH
WAY FROM HIPS AND VALLEYS PER NFPA 1, 11.12.2

4) THE EXISTING ROOF AND STRUCTURE WILL NOT BE ADVERSELY
AFFECTED DUE TO THE ADDITIONAL LOADS IMPOSED BY THE SOLAR
SYSTEM.

* | CERTIFY THAT THE INSTALLATION OF THE MODULES IS IN
COMPLIANCE WITH FBC: RESIDENTIAL 2020 7TH ED., CHAPTER 3.
BUILDING STRUCTURE WILL SAFELY ACCOMMODATE WIND LATERAL
AND UPLIFT FORCES AND EQUIPMENT DEAD LOADS. *

SERVICES, LLC
NON-EXPOSED MODULES | EDGE / EXPOSED MODULES 620 N. WYMORE ROAD,
WIND SUITE 250,
ZONES MAITL.AND, FL 32751
SPAN CANTILEVER SPAN CANTILEVER ERMOCRAT‘I-EESLE(A(?/-:)S%I'?SI:ZOS?SFL PE 52590
COPYRIGHTED BY
f " f " ' " s " CASTILLO ENGINEERING
ZONE 1" X X X X REVISIONS
ZONE 2e 6'-0" 2'-0" 6'-0" 2'-0" DESCRIPTION DATE | REV
ZONE 2n X X X X
ZONE 2r 6'-0" 2.0 6'-0" 2.0
ZONE 3e 6'-0" 2.0 6'-0" 20"
ZONE 3r X X X X

- WIND ZONE 1 (TYP)

WIND ZONE 2e (TYP)

WIND ZONE 2n (TYP)

WIND ZONE 2r (TYP)

WIND ZONE 3r (TYP)

WIND ZONE 3e (TYP)
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FOR EDGE MODULES

FOR EXPOSED MODULES

Castillo 6=

O

1 1" 2e 2n r e I 1 B 2e n 2 e I Enginccring
w 16 0 19 o 19 19 o 16 0 18 0 19 19 0 SoLrr DONE RIGHT®
Module Size | 2101 |Sq.ft Module Size 2101 |se.ft CASTILLO ENGINEERING
SERVICES, LLC
Edge Modules Partial Exposed modules Partial 620 N. Wél\?lg)sgI‘ESROAD,
1 1 2 an r - r Prossuro 1 <! Je n 2r EL] N Pressure SUITE 250,
Pal 4.37 0 16.54 o o o o 15.38 Pl 0.8 0 0 0 0.02 o o 16.00 MATTLAND, FL 52751
P22 1.13 a 15.54 u] 3.24 1] 1] 18.84 P2 550 a o} o} 15.51 o] 1] 18.21 ERMOCRATES E(ACZ\)STILI-_C???:L PE 52590
P23 5.56 0 o o 15.45 o o 18.21 P3 14.52 0 o o 5.48 o 0 16.93 COPYRIGHTED BY
P24 9.60 o] 8] 1] 11.41 o 1] 17.63 P4 21.01 0 o] o] o] 1] 1] 16. 00 CASTILLO ENGINEERING
Pis 3.37 0 16.54 o 1.01 0 0 18.52 Pa a:4¢ U 16.64 o o o i 18,34 SERVICES, LLC
Plc 0 0 16.54 o 4,37 0 0 19,00 P4 1.32 0 1€.64 o} 3.05 o 0 1%.81 REVISIONS
. P7 17.30 0 0.00 0 3.71 o 0 16.53
o ALLOWABLE MODULE UPLIFT PRESSURE 2 RAILS: 33.6 PSF A R S cescrrTon | owe [rev
T FOR NON-EXPOSED MODULES
T 1 L le 2n 2r 3e EN
16 o 16 a 16 1€ 0
ROOF #1 -
(19) VSUN: VSUN400-108M-BB (400W) Modulesize 211 |54 L PROJECT INSTALLER
MODULES MNen-Exposed madules Par_ial
1 L le 2n 2r 3e EN Pressure
2h, r3 21.01 D 0 0 0 0 0 16.00 W
F1l0 11.83 1] 0 ] a.16 0 8] 16.00
Fl1 20.61 o 0 i 0.40 0 0 16.00
ROOF #3 P12 14.02 1] 1 0 6.09 o n 16.00
(41) VSUN: VSUN400-108M-BB (400W) —= == 40"TYP. P13 14.40 o o a 6.6l 0 o 16.00 .
MODULES P14 17.39 o o o 3.62 0 0 16.00 e winEigitalty
P15 17.36 o 0 Q 3.65 0 0 165.00 2 signed by
ROOF #2 Flh 15,04 o 1] 0 1.97 0 0 1600 Ermocrate
(08) VSUN: VSUN400-108M-BB (400W) F17 18.38 o o o .63 0 o 16.00 s E Castill
MODULES 0O PLE 1311 o 0 0 7.00 0 0 16.00 :
% P19 .78 0 12.13 0 0.10 0 0 16.00 2022.08.30
> 122
E ALLOWABLE MODULE UPLIFT PRESSURE 2 RAILS: 33.6 PSF
O PROJECT NAME
a i
% o g
> = L 4
6 O % 0
< 43S
m p— > 1
= N o L
LEGEND mo gy
% - EXPOSED MODULE N 8 E
| -EDGE MODULE = o |S|<J
— (NN
[ ] -NON-EXPOSED MODULE X n <
<] -MISSING MODULE E %
- MIN. MODULE EDGE DISTANCE LINE B w
——— - MODULE EXPOSURE LINE
|:| - WIND ZONE 1 (TYP) SHEET NAME
r - PARTIAL PRESSURE AND
2h, DISTANCE:1'-0" | - WINDZONE2 & 2e(TYP) MODULES EXPOSURE
0.5h DISTANCE :7'-6" m - WIND ZONE 2n (TYP)
NOTE: PARTIAL PRESSURES OF THE WIND ZONES ON SHEET SIZE
ALL MODULES HAVE BEEN VERIFIED AND ARE WITHIN - WIND ZONE 2r (TYP) ANSI B
THE ALLOWABLE PER THE MANUFACTURER 11" X 17"
SPECIFICATION, INSTALLER SHOULD FOLLOW THE - WIND ZONE 3r (TYP)
1 | PARTIAL PRESSURE AND MODULES EXPOSURE LAYOUT TO AVOID HIGHER ZONAL PARTIAL
PRESSURES. ANY CHANGES IN LAYOUT SHOULD BE - WIND ZONE 3 & 3e (TYP)
$-01.1 SCALE: 1/32" = 10" REPORTED BACK TO THE ENGINEER OF RECORD. S-01.1




(E) ASPHALT SHINGLE ROOF

SOLAR MODULE

SEE (2/S-02) FOR
ENLARGED VIEW

(E) 2"X4" TRUSSES @ 24" O.C.

1 | ATTACHMENT DETAIL

S-02 | SCALE: 1" =1'-0"

GROUNDING — —
END/MID CLAMP _— (N) SNAPNRACK ULTRA RAIL UR-40 (TYP.)
SNAPNRACK ULTRA RAIL SPEED
SEAL FOOT ATTACHMENT

SOLAR MODULE

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

2"X4" TRUSS SPANNER FOR
MISSED TRUSS ATTACHMENT

(IF REQUIRED) 5/16"DIA. X 2.5"MIN.

EMBEDMENT LAG SCREW
\ / AT EACH ATTACHMENT POINT
. e INTO EXISTING FRAMING
~__ _—

—_ -

2 | ATTACHMENT DETAIL (ENLARGED SECTION VIEW)

S-02 | SCALE: 1"=2'
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Notes:

1. vwalues are ultimate design 3-second gust
wing speeds in miles per hour (a/s) at 53
ft {lom) above ground for Expusure © cat-
egory .

2. Lisear Dnlerpolabion elwees
is permitted.

3. Islands and ccastal areas cutside the
1ast contoos shall e the 1SSt wind spesd
contour of the ccarts] ares,

Conlowrs

4, sountaimous terrain, porges, ocean
prosontories, snd special wind regiont
stnll be examined for weuswal wind condi-
thons .

5. wird speeds correspond to approximstely
@ 7% probability of sxcesdance in 5B years
(Anual Excesdance Probadility - @.6@143,
MRI = 700 years).

FIGURE 1808.3{1)

Lot

ULTIMATE DESIGN WIND SPEEDS, Vi, FOR RISK CATEGORY |l BUILDINGS AND OTHER STRUCTURES
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DESIGN PRESSURES
WIND LOAD CALCULATIONS FOR MODULES INSTALLED ON ROOFS WITH A HEIGHT LESS THAN §0' COOF ZOME Yo O
SITE INFORMATION 1 160 130 pef W“g@r']tg% _
FBC YERSION 2020 RISK CATEGURY I I 1680 A psf E?mocra%’é
MEAN ROOF HEIGHT (f) 15.0 EXPOSURE CATEGORY B Z 160 -18.9 psf MadLle al owable ugliftpressre 336 psf s E Castillg
ROOF LENGTH (f} 174.0 ROCF SLOPE & /12 2 160 X paf Module al aweble dewn pressure 7 psf 2D(?£ez -
ROOF WIDTH {f) 129.9 ROCF SLOPE (%) 2.6 & 160 183 e - 152552
PARAPET HEIGHT () 0.0 ROCF TYPE HIP & 160 188l
MODULE LENGTH (in) 67.83 ULTIMATE WIND SPEED 120 mph & 160 X psf TSI
MODULE WWDTH (i) M5 NOMINAL YWIND SPEED 93 mph ARRAY FACTORS
MODULE CRIENTATION PORTRAIT EXPCSURE FACTOR (Ce) 1.000 o
MODULE AREA (sq 1) 21.01 TEMPERATURE FACTOR (Cy 1.000 ARRAY EDGE FACTOR (EXPOSED) 15 SOLAR PAMEL FRESSURS 057104 LUl Y
GROUND SNOWLOAD (psf) 0.0 IMPORTANCE FACTOR () 1.000 ARRAY EDCE FACTOR {HOH-EXPOSED! 1 EQUALIZATICH FACTOR ' @) m o
DEAD LOAD ({psf) 30 SLOPE FACTOR (Cs) 0910 P = A
SLOPED ROOF SNOWY LOAD (psf) 0.0 Ko 0.850 L oy
ADJUSTED DESIGN PRESSURES () >
EFFECTIVE WIND AREA () 21.0 Kar 1.000 ROOF Z0ME JCWM UP (Exposed) P [N, Exoosed) %) AT
GROUND ELEVATION {f) 95.0 Ke 0.997 1 16.0 160 46D ps L E o
HVHZ NO K, 0.575 I 160 A A psf Y SF
2a 16.0 =180 B A paf ) OO
DESIGN CALCULATIONS i‘ 158 _f;u 1§'o E’i pd 3 W
VELOCITY PRESSURE [¢) = .00256"KeK KKV’ 9 160 190 6D pef \'d N <
VELOCITY PRESSURE(ASD) 10.8 psf & 160 X % paf E =
™
- To)
WDTH OF PRESSURE GOEFFICIENT 129.8'* 10% = 128" ZONEWDTHA  4FT ATTACHMENTS USED
5% =8 ZONE2WDTH ~ NA  (FOR()<7°) ATTACPMENT MODE- Speecken
ZONEIWDTH ~ NA  (FOR (] <79) ALTACFMEMT S IKENG H 76 lbs —
MAX DESIGN LOADS ALLOWABLE
EXTERNAL PRESSURE GOEFFICIENT ZONE 1 0.571 -1.207 . STRUCTURAL
ZONE 1" 0571 X RAFTER/SEAN SPACING 24 in NO.OFRAILS  Exposed: 7  NonExp: 2
ZONE 2¢ 0571 -1.752 ROOF ZONE JCWN UP {Exposed)  UP (. Excosed) SPANE (E) SPANS M.E)
ZONE %n 0.571 ¥ 1 7713 2713 73 s 2in TZin SHEET SIZE
ZONE 2r 0571 1752 r 00 A A Ibs Ain Ain ANSI B
ZONE 2e 0.571 1752 Za 2713 3220 2?-.3 b 2 !n [ !n 1 1 (] X 1 7"
21 na A K s AN Ain
ZONE 2 0571 X ’ ! N
i 27123 3220 73 ks 72in 72in SHEET NUMBER
Je 2712 3220 773 s Zin 72in
INTERNAL PRESSURE COEFFICIENT (+-) 0 3 0.0 X % ks X in ¥in S-02.1




ENPHASE: IQ7A-72-2-US
MICROINVERTERS

[~-—— PV MODULES

s e

#6 BARE CU WIRE PROTECTED PER NEC 250.64(B)

INTERCONNECTION

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

SOLAR ARRAY (27.200 KW-DC STC) TOTAL

UTILITY FEED + SOLAR BACKFEED
200A + 20A = 220A

(68) VSUN: VSUN400-108M-BB (400W) MODULES
(04) BRANCH OF 11 MODULES &
(03) BRANCH OF 8 MODULES

BUSS RATING x 120%
200A x 120% = 240A

NOTE:

(N) SOLADECK
600V, NEMA 3R
UL LISTED

(2) #10 AWG THWN-2-RED

(2) #10 AWG THWN-2-BLACK

EGC #10 AWG THWN-2 GND

IN 3/4" IMC, RMC, FMC, LFMC, EMT OR
EQUIVALENT

CONDUIT RUN

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.ALL PANELS DOWNSTREAM OF LOAD SIDE INTERCONNECTION TO

BE PROTECTED BY A PRE-EXISTING OR AN ADDITIONAL OCPD SIZED
PER NEC 408.36.

4. THE ENCHARGE BATTERY AS PART OF THE ENSEMBLE SYSTEM DOES
NOT EXPORT POWER TO THE GRID IN ANY STORAGE MODE.

5. MID INTERCONNECTION PER 705.12(A) & 705.170, AND COMPLIANT
WITH NEC 690.10, 690.71, AS WELL AS 705.12(B)(2)(3)(e)-

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

TO

et

UTILITY GRID

PV MODULES ——=

(E) BI-DIRECTIONAL
SERVICE POINT AND
UTILITY METERING
1-PHASE, 240V

=)

Q CABLES

(E) MAIN BREAKER N Lg LLﬂ
200A/2P, 240V x
ENPHASE: IQ7A-72-2-US ——

5 MICROINVERTERS

— L2 l

— T L1 1 (E) MAIN BREAKER
200A/2P, 240V
E i
2 A
L— L]
B A
[0 0eeee
r OO e+ —

L

EXISTING

‘ GROUNDING
ELECTRODE

‘ SYSTEM

IN 1-1/2" PVC,
LFMC, RTRC,

T

(E) MAIN DISTRIBUTION
PANEL, 400A RATED, 240V
(WITH 200A BUILT IN BUS
BAR WITH 200A MAIN
BREAKER AND 200A
BREAKER SLOT FOR
INTERIOR PANEL WITH
200A MAIN BREAKER

(3) 2/0 AWG THWN-2
(1) #6 AWG THWN-2 GND

OR FMT CONDUIT RUN

IMC, RMC,
LFNC, EMT

\ \
L T
| (N) 125A ENPHASE 1Q COMBINER 3 IN 3/4" PVC, IMC, RMC, N (N) 125A ENPHASE 1Q COMBINER 3 | signed by:
(X-1Q-AM1-240-3) [WITH UPTO (4) LFMC. RTRC. LENC. EMT RAPID SHUTDOWN #2 (X-1Q-AM1-240-3) [WITH UPTO (4) Ermocrate
‘ 2-POLE BREAKERS AND ENVOY OR FMT CONDUIT RUN N 2-POLE BREAKERS AND ENVOY ‘ s E Castillc
COMMUNICATION GATEWAY] (N) ENPHASE ENPOWER (N) ENPHASE ENPOWER COMMUNICATION GATEWAY] Date:
\ SMART SWITCH, MICROGRID || SMART SWITCH, MICROGRID \ -
| o INTERCONNECT DEVICE, INTERCONNECT DEVICE, /\ w | 2022.08.3
= / \ 200A RATED, 240V, #A || 200A RATED, 240V, #B { \ = 15:22:52
| = ] ] B = | |
N N
[N} [N ‘
‘ ‘ PROJECT NAME
ﬁvﬁ | - — — *****@*1
‘ ‘ CONTROL PCBA ‘ ‘ CONTROL PCBA ‘ ‘
| | || \ (3) #6 AWG THWN-2 @ﬂ[éﬂﬂ # 20A/2P | o
‘ RAPID SHUTDOWN #1 ‘ ‘ (1) #8 AWG THWN-2 GND — 1 +— ‘—iL‘. ‘ LL] m
T | | \ IN 3/4" PVC, IMC, RMC, oo N EUNNON T O 0
| || / LFMC, RTRC, LFNC, EMT o 20A/2P | (L‘\I)
‘ SR comemner_ Auto H- H AUTO _|ac cOMBINER [ ‘ OR FMT CONDUIT RUN m ;_/T\_B Z D ()
‘ ‘ BREAKER |TRANSFORMER| ‘ ‘ [TRANSFORMER| BREAKER ‘ 9 : T ‘ LIJ _| C\l
I i |[rRansF AceR || ) L LA o
\ 20A/2P g’;ﬁ;ﬁg 'FNOSFI/E',-\IL\'/EC?Y oA 1 N i don ||| o 20A/2P \ 0 O &
= \ | || Sreacca | enenes ||| VAN CEREMER | ‘BREAKER \ FACTORY INSTALLED o P — > _1
‘ o || [ 1 - a H ] ‘ ‘ BREAKER [ H A o H ] BREAKER FOR ENVOY 3w L2 ‘ X L
I — o 200A | |—~ Faa— o (D
20A/2P ‘ Hlle 200 |@ =] T T g ol soa 8] H ‘ 20A/2P = -
‘ L1 ‘ ul 2 '-2‘ L1 ‘ ‘ LT "—2 2] Jur ‘ 0 L1 ‘ LLl = >
" L NEUTRAL NEUTRAL P | 5l
| -2 | COQIOGT || 206000 | H L \ e S E
T T B
[ - 2] | GROUNDING GROUNDING o |2 mo ] (D O o
o} (N) (01) ENPHASE | S0/0008) ] ®000ee T | 1 —19] = O w
ENCHARGE 10 [ooel | J\% PL _ o o (3) #4 AWG THWN-2 [N] —_— W X
BATTERY ‘ T;’L , *QT ‘ (1) #8 AWG THWN-2 GND ! N <
‘ ACCOM. ENC. GEN. ‘ ‘ ‘ ‘ GEN. ENC. ACCOM. ‘ LFMI('; :?TF';\QCLIFM,\?CR;E'\:AQF (2) #8 AWG THWN-2 Z o —
(2) #10 AWG THWN-2 [0 @@ \ ‘ ‘ \ @) @Q oo OR FMT CONDUIT RUN ()10 ANG THWN-2 GND 7 o
(3) 2/0 AWG THWN-2 (1) #10 AWG THWN-2 GND - ‘ ‘ . ‘ ‘ ™ ‘ LFMC, RTRC, LFNC, EMT ™
1) #6 AWG THWN-2 GND " OR FMT CONDUIT RUN  FACTORY SUPPLIED 8/2
(n\z 1-1/2" PVC, IMC, RMC LFII\’;II(? /‘;{T;\gcyl.lyr\?é RE’\:/I(':I' MM M ‘ ‘ || | \ M MM [TERCONNEST OB > ©
LFOMRCIY:I\?TI'RCCOYHI;TJ% E’\L/}L OR FMT CONDUIT RUN ‘ MM L\ ‘ | ‘ Y A bi .
1
L — ] ] I N
- — — — | || | (N BATTERY DISCONNECT/ | | —
i SHEET NAME
;- || —————————— | cagr | ||| B — LIL]
v ] RN 2 - — 1 ELECTRICAL
E) MAIN BREAKER T |
TN [G T2 N (N) SOLADECK © 200A12P, 240V — ? ‘ [l I~ ‘ LT L 0 E;\lNang%s)E LINE DIAGRAM
|- (E) MAIN BREAKER 600V, NEMA 3R [NTIE2][L1] GI[NJ[L2][L1 I = =l L2 ENCHARGE
200A | ) 200A/2P, 240V UL LISTED L — & — 4= J = T 10BATTERY
N Y = = | 2) #8 AWG THWN-2 SHEET SIZE
1o A R o (£ MAN j‘ = e || - 2008 (3) 210 AWG THWN-2 a0 1) o ANG THWN2 oD
—0 o Ny = = [ -y (1) #6 AWG THWN-2 GND 125A RATED, 240V L::’\‘MT’C/?RF;‘Q%I 'I’_"":"i‘vé"é;vT
ol B~ A DISTRIBUTION #6 BARE CU WIRE PROTECTED PER NEC 250.64(8) ————CD 2 A IN 1-1/2" PVC, IMC, RMC, OR FMT CONDUIT RUN ANSI B
-y ‘ - ~ PANEL #B8 —F — o}— — | B o~ LFMC, RTRC, LFNC, EMT 11" X 17"
LN B 7 i 200A RATED, 240V A OR FMT CONDUIT RUN
GENERATOR B A (1) #10 AWG THWN-2-RED | 2] E
(1) #10 AWG THWN-2-BLACK o Ny
EGC #10 AWG THWN-2 GND ‘ 2 A GEN!—;’FSATOR 1 | ELECTRICAL LINE DIAG RAM SHEET NUMBER
* IN 3/4" IMC, RMC, FMC, LFMC, EMT OR (E) MAIN DISTRIBUTION E 1
() ATS 200A EXISTING WIRES EQUIVALENT CONDUIT RUN PANEL #A EOOTON—— (E) ATS 200A i SCALE: NTS -O
RATED, 240V. #2 200A RATED, 240V Lt COO000s| — — RATED, 240V. #1 E-01

1
|
|
\
| (3) 2/0 AWG THWN-2
| (1) #6 AWG THWN-2 GND
1 IN1-1/2" PVC, IMC, RMC,
T LFMC, RTRC, LFNC, EMT
| OR FMT CONDUIT RUN
\
|

#6 BARE CU WIRE PROTECTED PER NEC 250.64(B)

(N) SOLADECK
600V, NEMA 3R
UL LISTED

(4) #10 AWG THWN-2-RED
(4) #10 AWG THWN-2-BLACK

EGC #10 AWG THWN-2 GND ——_|

IN 3/4" IMC, RMC, FMC, LFMC, EMT
OR EQUIVALENT
CONDUIT RUN

AND CONDUIT

Castillo
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ELECTRICAL CALCULATION

MODULE MANUFACTURER

WELN

MODULE PROPERTIES

MODULE MODEL VvEUN4OO-1O08M-B8 oo A7_.36 sc B I I
INVERTER MAMUFACTURER ERMPHASE NMMPP 31.36 IMP 1639
INVERTER MODEL ENPHASE L) 7 A TC VOO -O0.3Z2%/K | TE VMP -0.3 2% /K
MODULES/HRANCH LCIRCUIT 1 g BB 400.4 NOCT 45
MOpuUuLES/BRANGCH CiRcuT 2 8
MoOpuLEsS/BrRaNcH CiRcuiT 3 11
MOopDuLes/Brancy Dircung 4 1)
Moo es/BranGcn DRy 5 k]
Moni es/BrancH DiIRcur 6 T
MODULES/BRANCH CIRCIT 7 a
TOTAL ARRAY POWER (KW) 27.200
SYSTEM AC VOLTAGE 240V 1-FHASE
INVERTER PROPERTIES
DESIGN TEMFERATURE COuTPUT VOLTAGE 240 L-L 1-BH
Min., AMBIENT TEMP. °F 22 Max INPUT DG VOLTADG 5E Voo
Max. AMBIENT TEMP. °F e B OPERATING RANGE 18 - 58 Voo
CaLcuraten Max. Voo 0 MPPT Vortase RaMist 40 - 58 Voo
CaLcuraten Min Ve 25 STaRT VOLTAIGE a0 Voo
CONDUIT FILL MaxX IMPUT POWER a50 wWoDe
NUMBER OF CONDUITS 2 CONTIMUOUS AC POWE qa9 VA
AMPACITY GALCULTIONS
1.25 % [=1n I ] AMBIENT TEMP CoNDWIT Fior DERATED | MAXIMUM CIRCUIT
CiRCUIT Max AMPB AWE -
MAX AMPS AMPACITY | TEMP “F | DERATE FiLL DERATE |AMPACITY EREAKER
CIRCUIT 1 1 128 14.5 #10 40 130 0.76 4 0.8 24,32 20 A
CircunT 2 11.6 14.5 #10 a0 130 o.76 4 0.8 24 92 20 A
AC COMEINER 1 23.2 29, #10 40 95 O0.2e 2 1 38.4 3ao A
CrscinT 3 &.0 20.0 #10 a0 130 .76 =] o.7 21.28 20 A
CirRCLIT 4 1&.0 2050 #10 240 130 0.7 =] o.7 27T -2H 20 A
CIRCUIT 5 16.0 20.0 #10 4n 130 n.7a =] n.7 21.28 20 A
CIRCUIT & 16.0 =20.0 #10 40 130 0.76 8 o.%7 21.28 20 A
AC COMBINER 2 c4.0 2o.0 e a5 95 0.9& a 32 BO A
CIRCUIT 7 1 128 14.5 #10 40 130 0.76 =2 1 BHa 20 A
Maximum DirRcINT Virase DrOor 2%
VOLTABE DROP CALCULATIONS
CIRCULAR MAax
CIRCUIT AWILS I W
MILLS LENGTH
CIRCUIT 1 #10 1O38a0 11.6 240 166 FEET
CIRCUIT 2 #10 1o3a0 11.6 240 166 FEET
ALD COMEINEHR 1 #F10 10380 23.2 =240 H3 FEET
CirCUlT 3 #10 10380 16.0 =240 1271 FEET
CirCUIT 4 #10 10330 16.0 =240 L=:l FEER
CIRCUIT S #10 103830 16.0 =240 =il T EEER
CIRCUIT & #10 10330 16.0 =240 121 FEEF
AC COMEINER 2 #4 41740 64.0 240 121 FEET
CircuiT 7 #10 10380 11.56 240 1686 FEET
N[?II'E.I;‘-l

TEMP DERATE BASED ON NEC TABLE 310.15(8)(2}(A)

CONDUIT FILL DERATE BASED ON NEC TaBLE 310.15(B)(3NaA)

MAXIMUM YVOC CALCULATED USINEG MODULE MANUFACTURE TEMPERATURE COEFFICIENTS PER NED &20.7(A)

UNLESS OTHERWISE SFPECIFIED, ALL WIRING MUST BE THHN OR THWN-Z COFFER

ALL WIRE SIZES LISTED ARE THE MINIMUM ALLOWABLE

IM AMY CELL INDICATES THAT THE SYETEM IS SAFE AND COMPLIES WITH NELC REQUIREMENTE

I AMY CELL INDICATES & POTENTIALLY UNSAFE COMDITION

INFORMATION INPUT BY EYSTEM DEESIGNER

INFIORMATON OETAINED FROM MANLUFAGTURER DATASHEETS

10.
11.
12.

13.
14.
15.
16.
17.
18.
19.

20.

ELECTRICAL NOTES

ALL EQUIPMENT TO BE LISTED BY UL OR OTHER NRTL, AND LABELED
FOR ITS APPLICATION.

ALL CONDUCTORS SHALL BE COPPER, RATED FOR 600 V AND 90
DEGREE C WET ENVIRONMENT. THE TERMINALS ARE RATED FOR 75
DEGREE C.

THE WIRES ARE SIZED ACCORDING TO NEC 110.14.

WIRING, CONDUIT, AND RACEWAYS MOUNTED ON ROOFTOPS SHALL
BE ROUTED DIRECTLY TO, AND LOCATED AS CLOSE AS POSSIBLE TO
THE NEAREST RIDGE, HIP, OR VALLEY.

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

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

WHERE SIZES OF JUNCTION BOXES, RACEWAYS, AND CONDUITS ARE
NOT SPECIFIED, THE CONTRACTOR SHALL SIZE THEM ACCORDINGLY.
ALL WIRE TERMINATIONS SHALL BE APPROPRIATELY LABELED AND
READILY VISIBLE.

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

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

THE POLARITY OF THE GROUNDED CONDUCTORS IS NEGATIVE .
UTILITY HAS 24-HR UNRESTRICTED ACCESS TO ALL

PHOTOVOLTAIC SYSTEM COMPONENTS LOCATED AT THE SERVICE
ENTRANCE.

MODULES CONFORM TO AND ARE LISTED UNDER UL 1703.

RACKING CONFORMS TO AND IS LISTED UNDER UL 2703.
CONDUCTORS EXPOSED TO SUNLIGHT SHALL BE LISTED AS SUNLIGHT
RESISTANT PER NEC ARTICLE 300.6 (C) (1) AND ARTICLE 310.10 (D).
CONDUCTORS EXPOSED TO WET LOCATIONS SHALL BE SUITABLE FOR
USE IN WET LOCATIONS PER NEC ARTICLE 310.10 (C).

THIS SYSTEM IS EQUIPPED WITH RAPID SHUTDOWN OF PV
CONDUCTORS IN COMPLIANCE WITH NEC 690.12.

LABELING IN COMPLIANCE WITH NEC 690.12 AND 690.56(C) IS SHOWN
ON SHEET E-03.

ALL CONDUITS TO BE INSTALLED A MIN OF 7/8” ABOVE THE ROOF
SURFACE.

THE ENCHARGE BATTERY AS PART OF THE ENSEMBLE SYSTEM DOES
NOT EXPORT POWER TO THE GRID IN ANY STORAGE MODE

| 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,
THE NEC 2017, AND THOSE SET FORTH BY THE
FLORIDA SOLAR ENERGY CENTER CERTIFICATION.

E_nglr(félgrql'll(g) G
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PROJECT INSTALLER

POWER

'ﬁam’re witB@ltaIIy
signed by:
Ermocrate
s E Caustillg
~ Date:
©2022.08.3
= 15:22:52

PROJECT NAME

JENKINS RESIDENCE
5310 SE COUNTRY CLUB RD,
LAKE CITY, FL 32025

SHEET NAME

WIRING CALCULATIONS

SHEET SIZE

ANSI B
11" X17"

SHEET NUMBER

E-02




CAUTION!

POWER TO THIS BUILDING
SUPPLIED FROM MULTIPLE SOURCES

— (02) ENPHASE ENPOWER
SMART SWITCH

AUTOMATIC TRANSFER SWITCH

MAIN SERVICE DISCONNECT

SERVICE POINT AND
UTILITY METERING

(05) ENPHASE ENCHARGE

10 BATTERIES

ALTERNATIVE POWER SOURCE
AC DISCONNECT/ RAPID
SHUTDOWN (DISCONNECT 1 OF 2)
(02) ENPHASE 1Q COMBINER BOX
BATTERY DISCONNECT
(DISCONNECT 2 OF 2)

MAIN DISTRIBUTION —
PANEL

PV SOLAR ARRAY J
ON ROOF

5310 SE COUNTRY CLUB RD, LAKE CITY, FL 32025

LABEL LOCATION:

MAIN SERVICE DISCONNECT / MAIN DISTRIBUTION PANEL, PV DISCONNECT
LOCATED NO MORE THAN 3FT (1M) FROM THE SERVICE DISCONNECT
(TEXT HEIGHT SHOULD BE A MINIMUM OF 3/8")

PER CODE NEC 705.10

e D

SOLAR PV SYSTEM EQUIPPED
WITH RAPID SHUTDOWN

TURN RAPID SHUTDOWN
SWITCH TO THE
"OFF" POSITION TO
SHUT DOWN PV SYSTEM

AND REDUCE I:I

SOLAR ELECTRIC
PV PANELS

SHOCK HAZARD
IN THE ARRAY

LABEL LOCATION:
AC DISCONNECT, POINT OF INTERCONNECTION
(PER CODE: NEC 690.56(C)(1)(a), IFC 1204.5.1

" A WARNING

ELECTRIC SHOCK HAZARD
TERMINALS ON BOTH LINE AND
LOAD SIDES MAY BE ENERGIZED
IN THE OPEN POSITION

SECOND SOURCE IS PHOTOVOLTAIC SYSTEM

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

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

[ AWARNING DUAL POWER SOURCE ]

PHOTOVOLTAIC SYSTEM AC DISCONNECT
RATED AC OPERATING CURRENT 98.6 AMPS

AC NOMINAL OPERATING VOLTAGE 240 VOLTS

LABEL LOCATION:
AC DISCONNECT, POINT OF INTERCONNECTION
(PER CODE: NEC 690.54)

WARNING:
POWER SOURCE 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: NEC 690.52)

RAPID SHUTDOWN
SWITCH FOR
SOLAR PV SYSTEM

LABEL LOCATION:
AC DISCONNECT
(PER CODE: NEC 690.56(C)(3))

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(B)(2)(3)(c))

EMERGENCY RESPONDER
THIS SOLAR PV SYSTEM IS EQUIPPED

WITH RAPID SHUTDOWN.

TURN RAPID
SHUTDOWN SWITCH
TO THE "OFF" POSITION
TO SHUT DOWN ENTIRE
PV SYSTEM
- SECTIONS OF THE PV SYSTEM THAT

ARE SHUT DOWN WHEN THE RAPID
SHUTDOWN SWITCH IS OPERATED.

-SECTIONS OF THE PV SYSTEM THAT
ARE NOT SHUT DOWN WHEN THE RAPID|
SHUTDOWN SWITCH IS OPERATED.

.,

LABEL LOCATION:

AC DISCONNECT

(TEXT HEIGHT SHOULD BE A MINIMUM OF 3/8")
(PER CODE: NFPA 1,11.12.2.1.1)

POWER PRODUCTION MANAGEMENT
EMERGENCY CONTACT: A
PH:(352) 263-0766

A

LABEL LOCATION:
MAIN DISCONNECT
(PER CODE: NFPA - 1, 11.12.2.1.5)
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PROJECT NAME

JENKINS RESIDENCE
5310 SE COUNTRY CLUB RD,
LAKE CITY, FL 32025

SHEET NAME

SYSTEM LABELING

ADHESIVE FASTENED SIGNS:

o THE LABEL SHALL BE VISIBLE, REFLECTIVE AND SUITABLE FOR

THE ENVIRONMENT WHERE IT IS INSTALLED [NFPA 1, 11.12.2.1]

¢ 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]

SHEET SIZE

ANSI B
11" X17"

SHEET NUMBER

E-03




Castillo ((ﬁ
Engineering
= e 5 SOLAR DONE RIGHT®
RbLIEELRIBIAN— M —
CASTILLO ENGINEERING
Innovative & Smart Electrical Characteristics at Standard Test Conditions(STC) SERVICES, LLC
Madule Type VSUN405-108M-BB VSUN400-108M-BB VSUN395-108M-BB VSUN390-108M-BB 620 N.;I\(JT?AEOZRS% ROAD,
MAITLAND, FL 1;2751
Maximum Power - Pmax {W) 405 400 395 390 TEL: (407) 289-2575
VS U N 40 5 - 1 0 8 M p— B B Open Circuit Voltage - Vac (V) 3736 37.2 3703 3624 ERMOCRATES E. CASTILLO - FL PE 52590
Shaort Circuit Current - Isc (A) 1378 13.68 13.59 13.5 COPYRIGHTED BY
Maximum Power Voltage - Vmpp (V) 31.36 3147 E} 3082 CASTILLO ENGINEERING
Maximum P - SERVICES, LLC
um Power Current - Impp (A) 1292 12.84 1275 1266
Module Efficiency 20.75% 20.49% 20.23% 19.98% REVISIONS
40 5 W Vs U N405 - 1 08M - B B VSU N400 - 1 08M - B B Standard Test Conditions (STC): irradiance 1,000 W/m2 AM 1,5; module temperature 25°C. Pmax Sorting : 0~ 5W. Measuring Tolerance: £3%. DESCRIPTION DATE REV
VS U N 39 5 -1 08M -BB VSU N 390 -1 08M -BB Remark: Electrical data do not refer to a single module and they are not part of the offer. They only serve for comparison among different madule types,
Highest power output Electrical Characteristics at Normal Operating Cell Temperature(NOCT)
Maodule Type VSUN405-108M-BB VS5UN400-108M-BB VSUN395-108M-BB VSUN390-108M-BB
2 0 ° 7 5 /o Maximum Power - Pmax (W) 3021 2984 2947 2873
L. Open Circuit Voltage - Voc (V) 351 349 348 345 PROJECT INSTALLER
Module efficiency Short Circuit Current - Isc (A) 1119 1113 11.05 1091
Maximum Power Voltage - Vmpp (V) 29.1 289 288 284
1 2 Maximum Power Current - Impp (A) 10.39 10.32 10.25 101 -
yea rs Normal Operating Cell Temperature( (NOCT) : irradiance 800W/m? wind speed 1 m/s ; ambient temperature 20/°C. Measuring Tolercance: +3%. P W E R
Material & Workmanship warranty Temperature Characteristics Maximum Ratings
NOCT 45°C (£2°C) Maximum System Voltage [V] 1000
Voltage Temperature Coefficient -0.27%/°C Series Fuse Rating [A] 30
yea rs Cutrent Temperature Coefficient +0.048%,/°C
Power Temperature Coefficient -0.32%/°C Signed by
Linear power output warranty Material Characteristics Ermocrafte
s E Castillg
Dimensions 172321133 =35mm (LxWxH) Date:
Weight 218k 2022.08.3(
Frame Black anodized aluminum profile : w: 15:22:53
Front Glass White toughened safety glass, 3.2 mm
Cell Encapsulation EVA (Ethylene-Vinyl-Acetate)
Back Sheet Composite film PROJECT NAME
- - - - - ! Cells 129 pieces monocrystalline solar cells series strings
Number of years  Syears  10years  15years 20 years 25 years Junction Box IPE8, 3 diodes -
Cable&Connector Potrait: 500 ram {cable length can be customized) , 1x4 mmz2, compatible with MC4 |_|_] E
W VSUN W Standard Warrar ” 5
M " h RE Micro Gap Packaging System Design O o 0
unic — - Dimensions(LxWxH) 1760x1125%1253mm Temperature Range -40°Cto + B5°C Z o> N
Container20’ 136 Withstanding Hail Maximum diameter of 25 mm with impact speed of 23 Lu (—)l 8
: : ; Better shading tolerance Container40’ 403 m-s-1 ™
MBB tEChn0|Og}’ with Circular Ribbon @ Container4’HC 206 Maximum Surface Load 5400 Pa 9 > —
Application class class A (D E L
. Certified for salt/ammonia LU )
Higher output power corrosion resista/nce H : nd % E
Dimensions IV-Curves " o0
nEy Load certificates: wind to Al zZ O
alf-cell Technolo : _
% 2400Pa and snow to 5400Pa T - % L X
- L A-A n i
\|— _‘\ Irame - Z o
Positive tolerance offer Lower LCOE B b i L ©
VSUN, a BNEF Tier-1 PV module manufacturer invested by Fuji Solar, has been committed 4 . . 1|3 e
to providing greener, cleaner and more intelligent renewable energy solutions. VSUN is = S =2 F3 SHEET NAME
dedicated to bringing reliable, customized and high-efficient products into various .
. Bbovnting llole
markets and customers worldwide . S place DATA SHEET
>B
] [ R SHEET SIZE
. . _ 1032=1 P
“ rc IEC Englnee redin J apan FRONT VIEN T BACK VIEW . ANSI B
SD PV&LE e www.vsun-solar.com Excellent performance under weas licht candition 1 1!! X 17"
SHEET NUMBER




Enphase
1Q 7A Microinverter

CERTIFIED

To learn more about Enphase offerings, visit enphase.com

The high-powered smart grid-ready

Enphase 1Q 7A Micro™ dramatically simplifies the
installation process while achieving the highest
system efficiency for systems with 60-cell and
72-cell modules.

Part of the Enphase IQ System, the 1Q 7A Micro
integrates with the Enphase IQ Envoy™, Enphase 1Q
Battery™, and the Enphase Enlighten™ monitoring
and analysis software.

The 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.

High Power
+ Peak output power 366 VA @ 240 VAC and 295 VA @ 208 VAC

Easy to Install

+ Lightweight and simple

+ Faster installation with improved, lighter two-wire cabling

+ Built-in rapid shutdown compliant (NEC 2014, 2017 & 2020)

Efficient and Reliable

» Optimized for high powered 60-cell and 72-cell modules
» Highest CEC efficiency of 97%

» More than a million hours of testing

» Class Il double-insulated enclosure

+ UL listed

Smart Grid Ready

« Complies with advanced grid support, voltage and frequency ride-
through requirements

+ Envoy and Internet cannection required
« Configurable for varying grid profiles
Meets CA Rule 21 (UL 1741-SA)

= ENPHASE

Enphase 1Q 7A Microinverter

INPUT (DC)

Commonly used module pairings’

Module compatibility

Maximum input DC voltage

Power point tracking voltage range?®
Min/Max start voltage

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

DC port backfeed current

PV array configuration

1Q7A-72-2-US

295 W-460 W +

60-cell, 86-cell and 72-cell PV modules
58 W

18 V-58V

33V/58Y

15A

Il

0A

1 % 1 ungrounded array; Mo additional DC side protection required;
AC side protection requires max 20A per branch circuit

li]glr(;éjégigg @

SOLAR DONE RIGHT™

CASTILLO ENGINEERING
SERVICES, LLC

COA # 28345
620 N. WYMORE ROAD,
SUITE 250,
MAITLAND, FL 32751

TEL: (407) 289-2575
ERMOCRATES E. CASTILLO - FL PE 52590

COPYRIGHTED BY
CASTILLO ENGINEERING
SERVICES, LLC

REVISIONS

DESCRIPTION DATE REV

OUTPUT (AC) @ 240 VAC @ 208 VAC
Peak output power 366 VA 295 VA
Maximum continuous output power 349 VA 290 VA

Mominal (L-L) voltage/range*

Maximurmn continuous output current
Mominal frequency

Extended frequency range

AC short circuit fault current over 3 cycles
Maximum units per 20 A (L-L) branch circuit®
Overvoltage class AC port

240V /211-264V
1.45 A (240 VAC)
60 Hz

47-68 Hz

58 Arms

11 (240 VAC)

11

208V /183-229Y
1.39 A (208 VAC)

11 (208 VAC)

PROJECT INSTALLER

POWER

7

AC port backfeed current 18 mA

Power factor setting 1.0

Pawer factor (adjustable) 0.85 leading ... 0.85 lagging

EFFICIENCY @240 VAC @208 VAC
CEC weighted efficiency 97.0 % 96.5%
MECHANICAL

Ambient temperature range

Relative humidity range

Connector type: DC (I07A-72-2-US)
Dimensions (HxWxD)

Weight

Cooling

Approved for wet locations

Pollution degree

Enclosure

Environmental category / UV exposure rating

“40°C 10 +60°C

4% to 100% (condensing)

MC4

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

1,08 kg (2.38 Ibs)

Natural convection — No fans

Yes

PD3

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

“Sidetye witEgitally
signed by:
Ermocrate
s E Caustillg
Date:
2022.08.3
15:22:53

FEATURES
Communication
Maonitoring

Disconnecting means

Compliance

Power Line Communication [PLC)

Enlighten Manager and MyEnlighten monitoring options

Compatible with Enphase 1Q Envoy

The AC and DC connectors have been evaluated and approved by UL for use as the load-break
disconnect required by NEC 630,

CA Rule 21 (UL 1741-SA)

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

CAN/CSA-C22.2 NO. 107.1-01

This product is UL Listed as PV Rapid Shut Down Equipment and conforms with NEC 2014, NEC
2017, and NEC 2020, section 690.12 and C22.1-2015 Rule £4-218 Rapid Shutdown of PV Systems,
for AC and DC conductors, when installed according manufacturer's instructions.

. No enforced DC/AC ratio. See the compatibility calculator at htips://fenphase.com/en-us/suppoert/module-compatibility.

- CEC peak power tracking valtage range s

B Viod3d v,

. Voltage range can be extended beyond nominal if required by the utility.
. Limits may vary. Refer to local requirernents to define the number of micreinverters per branch in your area.

1
2
3. Maximum continuous input DC current is 10.2A,
5

To learn more about Enphase offerings, visit enphase.com

PROJECT NAME

JENKINS RESIDENCE
5310 SE COUNTRY CLUB RD,
LAKE CITY, FL 32025

SHEET NAME

DATA SHEET

S ENPHASE.

SHEET SIZE

ANSI B
11" X17"

SHEET NUMBER

DS-02




Enphase Networking

Enp

hase

IQ Combiner 3

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

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

busbar assembly.

O

LISTED

To learn more about Enphase offerings, visit enphase.com

g g

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

* Supports Ensemble Communications Kit for
communication with Enphase Encharge™ storage and
Enphase Enpower™ smart switch

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 Atotal PV or storage branch circuits

Reliable

+ Durable NRTL-certified NEMA type
3R enclosure

+ Five-year limited warranty

UL listed

2 ENPHASE.

Enphase 1Q Combiner 3

MODEL NUMBER

1Q Combiner 3
X-10-AM1-240-3

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

ACCESSORIES and REPLACEMENT PARTS (not included, order separately)

Enphase Maobile Connect™
CELLMODEM-03 {(4G/12-year data plan)
GELLMODEM-01 (3G/5-year data plan)
CELLMODEM-M1 (4G based LTE-M/5-year data plan)

Consumption Monitoring* CT

CT-200-SPLIT

Plug and play industrial grade cellular modem with data plan for systems up to 60
microinverters. (Available in the US, Canada, Mexico, Puerto 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%).

* Consumption monitering is reguired for Enphase Storage Systems

Ensemble Communicaticns Kit
COMMS-KIT-01

Circuit Breakers
BRK-10A-2-240
BRK-15A-2-240
BRK-20A-2P-240

EPLE-01
KA-SOLARSHIELD-ES
XA-PLUG-120-3
XA-ENV-PCBA-3

Installed at the 1Q Envoy. For communications with Enphase Encharge™ storage and Enphase
Enpower™ smart switch. Includes USB cable for connection to 1Q Envoy or Enphase 1Q Combiner™
and allows wireless communication with Encharge and Enpower.
Supports Eaton BR210, BR215, BR220, BR230, BR240, BR250, and BR260 circuit breakers.
Circuit breaker, 2 pole, 104, Eaton BR210
Circuit breaker, 2 pole, 15A, Eaton BR215
Circuit breaker, 2 pole, 20A, Eaton BR220

Pawer line carrier (communication bridge pair), quantity - one pair

Replace the default solar shield with this Ensemble Combiner Selar Shield to match the look
and feel of the Enphase Enpower™ smart switch and the Enphase Encharge” storage system
Accessory receptacle for Power Line Carrier in 1Q Combiner 3 (required for EPLC-01)

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

Castillo
Engineering @

CASTILLO ENGINEERING
SERVICES, LLC
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REVISIONS

DESCRIPTION DATE REV

PROJECT INSTALLER

ELECTRICAL SPECIFICATIONS

Paiing

System voltage

Eaton BR series busbar rating

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

Branch circuits (solar and/or storage)

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

Envoy breaker

Continuous duty

120/240 VAC, 60 Hz

125 A

65 A

S0 A

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

80 A of distributed generation / 95 A with IQ Envoy breaker included

10A or 15A rating GE Q-line/Siemens Type QP /Eaton BR series included

POWER

7

“Sidetye witEgitally
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Production Metering CT 200 A solid core pre-installed and wired to 10 Envoy

MECHANICAL DATA

Dimensions (WxHxD) 495x37.5% 16.8 cm (19.5" x 14.75" x 6,63"). Height is 21.06’ (53.5 cm with mounting brackets).
Weight 7.5kg (16.5 Ibs)

Ambient temperature range
Cooling
Enclosure environmental rating

Wire sizes

Altitude

-40° C to +46° C (-40° to 115° F)
Matural convecticn, plus heat shield
Qutdoor, 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: 10 to 2/0 AWG copper conductors
+ Meutral and ground: 14 to 1/0 copper conductors

Always follow local code requirements for conductor sizing.

To 2000 meters (6,560 feet)

INTERNET CONNECTION OPTIONS
Integrated Wi-Fi_

802.11b/g/n

Ethernet Optional, 802.3, Cat5E {or Cat 6) UTP Ethernet cable (not included)

Cellular CELLMODEM-M1 4G based LTE-M cellular modem (not included). Note that an Enphase Maobile
Connect cellular modem is required for all Ensemble installations.

COMPLIANCE

Compliance, Combiner

Compliance, 10 Envoy

I o learn more about Enphase ofterings, visit enphase.com

"UL 1741, CAN/CSA C22.2 No. 107.1,47 CFR, Part 15, Class B, ICES 003
Production metering: ANSI €12.20 accuracy class 0.5 (PV production)
UL 60601-1/CANCSA 22.2 No. 610101

marks o service names ars the e E N P H A s E
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se Ensemble energy ma

Enphase
Enpower

The Enphase Enpower™ smarl switch connects the
home to grid power, the Encharge storage system,
and solar PV. It provides microgrid interconnection

device (MID) functionality by automatically detecting
and seamlessly transitioning the home energy system
from grid power to backup power in the event of a grid
failure. It consoclidates interconnection equipment into
a single enclosure and streamlines grid independent
capabilities of PV and storage installations by
providing a consistent, pre-wired solution for

residential applications.

S ENPHASE

To learmn more about Enphase offerings, visit enphase.com

Reliable

» Durable NEMA type 3R enclosure
+ Ten-year limited warranty

Smart

= Controls safe connectivity to the grid
= Automatically detects grid outages
+ Provides seamless transition to backup

Simple

Connects to the load or service equipment’ side of
the main load panel

Centered mounting brackets support single stud
mounting

Supports conduit entry from the bottom, bottom left
side, and bottom right side

Supports whole home and partial home backup and
subpanel backup

Up to 200A main breaker support

Includes neutral-forming transformer for split phase
120/240V backup operation

2 ENPHASE

Enphase Enpower

MODEL NUMBER
EPZ00GI0T-M240US00

Enphase Enpawer smart switch with neutral-forming transformer iNFTI, Microgrid Interconnect Device (MID]
breakers, and screws. Streamlines grid-independent capabilities of PY and storage instaliations

Castillo
Engineering @

CASTILLO ENGINEERING
SERVICES, LLC

COA # 28345
620 N. WYMORE ROAD,
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ACCESSORIES and REPLACEMENT PARTS
EFZ00G-LITKIT

EP200G-NA-HD-200A

EPZ00G-HNDL-R1

as needed)"’

ERE-125A-2P-Z40V
GRK-1504-2P-240Y
BRE-175A-2P-240Y
BRE-ZOCA-ZP-Z40V
BRE-20A-ZP-240V-B
ERK-30A-2P-240Y
BRE-404-2P-240V
GBRE-E0A-ZF-240Y
BRE-80A-ZP-240Y

Literature Kit for Enpower, including labels, feed-through headers, screws andfiller plates
Eaton typa BR circuit breaker hold-dewn screw kit, BRHDK125
Enpower installation handie kit (erder separately)

MNotincluded, must order separately:

- Main broaker, 2 pole, 1004, 25
* Main brezker, ? pols, 1254, 25kAIC,
« Main breaker, 2 pole, 1504, Z5kAIC, CS!
+ Main breaker, 2 pole, 1754, 25kAIC, CSR21TSN
- Main bresker, 2 pole, 2004, 25kAIC, CSR2200N
 Circuil breakar, 2 pole, 204, 10RAIC, BRZ20B

- Circuit breaker, 2 pole, 304, T0kAIC, BRZ308

= Cirguit breakar, 2 pole, 404, 10kAIC, BR240R
* Clrcuit breaker, 2 pole, 6CA, 10XAIC, BR260
« Clrcuit breaker, 2 pole, BUA, 105AIT, BRZ80

COPYRIGHTED BY
CASTILLO ENGINEERING
SERVICES, LLC

REVISIONS

DESCRIPTION DATE REV

PROJECT INSTALLER

ELECTRICAL SPECIFICATIONS

Assembly rating

Nominal valtage / range (L-L)

Vollane measuremant anourany

Auxiliary contact for load control and excess PY contral

MNaminal frequency ( range

Frequency measurament accuracy

Maximium continoous current raling

Maximum input overcurrent protection device

Maximum aulpul overcerrent protection device

Maximum overcurrent protection device rating for storage branch circuit”
Maximum avercurrent protection device rating far PV combiner branch circuit™

Meutral Forming Transformer (NFT)

Cantinuous operation at 100% of its rating

240 VAC /1

1-310 VAC

1% W nominal (£7. 2V LN and £2 4V L-1)
24,14

60 Hz/56-63 He

0.1 Hz

Te0A

2004

2008

B0A

a0a

- Breaker rating (pre-installed): 40A between L1 and Meutral, 404 between L2 and Neutral
- Continuous rated power: 3600VA

= Maximum contineous unbalance current: 304 @ 120V

- Peak rated power: 3500VA for 30 seconds

- Peak unbalanced current: BOA @ 120V for 30 secands

POWER

ety wiDigitally
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MECHANICAL DATA
Dimensions {WxHxb)}

welght

Ambient temperature range
Cooling

Enclgsure environmental rating

Altituda

Stemx916em x 24 6cm (197 In x 36 Inx 9.7 in)
38.5 kg (45 Ibs)

408 Cto 507 C {-40% F-to 1228 F}

Matural convection, plus heal shield

Qutdoor, MEMA type 3R, palycarbonate construction

To 2500 meters (3200 feet)

WIRE SIZES

Connections
(Al lugs are rated to 90C)

Meutral and ground bars

= Main lugs and backup load lugs CufAl T AWNG =300 KE-.‘MIL

= CSR breakers Cudhl 2 AWS — 300 KCMIL
+ BR breakers [wire provided) 6AWG

= AT combiner lugs, Encharge lugs, and generator lugs 14 AWG — 2 AWG

= Meutral (large lugs) Gu/Ak 6 AWGE - 300 KCMIL

Large heles (5/16-24 UNF} 14 A
Small hales (10-32 UNF) 14

170 AWG

G- b AWE

COMPLIANCE

Compliance

UL 1747, UL 1741 5A, UL 1747 PCS, L1998, L3645, ULE6TY, UL508*, ULEOF*
CSA 222 No. 107, 47 CFR, Part 15, Class B, ICES 003, ACT1 56,
Enpower iz approved for Use as Service Equipment in the United States®,

1. Compatible with BRHDK125 Hold-Down Kit to comply with 2017 NEC 710.15F for hack-fed cirouit breakers

2. The Enpoweris rated 22 kAIC

3. Motincluded, Installer must provide properly rated breaker per circutt oreaker list above,

4, Sections frem these standards were used during th
5, Enpower is not suilsble for use as service equipment in Canada,

To learn more about Enphase offerings, visit enphase.com

a0,
Erergy, Inc. Data s

wet, aned cther rademarks or se

ety evaluation and included in the LIL 1741 listing
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Enphase Storage System

Enphase
Encharge 10

The Enphase Encharge 10™ all-in-one AC-coupled
storage system is reliable, smart, simple, and safe. Itis
comprised of three base Encharge 3™ storage units, has
a total usable energy capacity of 10.08 kWh and twelve
embedded grid-forming microinverters with 3.84 kW
power rating. It provides backup capability and installers
can guickly design the right system size to meet the
needs of both new and retrofit solar customers.

To learn more about Enphase offerings, visit enphase.com

Reliable

+ Proven high reliability 1Q Series Microinverters

« Ten-year limited warranty

+ Three independent Encharge storage base units
+ Twelve embedded |Q 8X-BAT Microinverters

+ Passive cooling (no moving parts/fans)

Smart

+ Grid-forming capability for backup operation
* Remote software and firmware upgrade

« Mobile app-based monitoring and control

« Support for self consumption

« Utility time of use (TOU) optimization

Simple

« Fully integrated AC battery system
+ Quick and easy plug-and-play installation
+ Interconnects with standard household AC wiring

Safe

+ Cells safety tested

+ Lithium iron phosphate (LFP) chemistry for maximum
safety and longevity

2 ENPHASE

Enphase Encharge 10

MODEL NUMBER

Castillo
Engineering @
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ENCHARGE-10-1P-NA

Encharge 10 battery storage system with integrated Enphase Microinverters and battery

management unit (BMLU). Includes:

- Three Encharge 3.36 kWh base units (B03-A01-US00-1-3)

- One Encharge 10 cover kit with cover, wall mounting bracket, watertight conduit hubs, and
interconnect kit for wiring between hatteries (B10-C-1050-0)

COPYRIGHTED BY
CASTILLO ENGINEERING
SERVICES, LLC

REVISIONS

ACCESSORIES

DESCRIPTION DATE REV

ENCHARGE-HNDL-R1

One set of Encharge base unit installation handles

OUTPUT (AC)

Rated (continuous) output power
Peak output power

Mominal veltage / range
MNominal frequency / range
Rated output current

Peak output current

Power factor (adjustable)

Maximum units per 20 A branch circuit

@ 240 VAC?

3.84 kVA

5.7 kVA (10 seconds)

240/ 2171 — 264 VAC
60/57 —61Hz

164

24.6A (10 seconds)
0.85leading ... 0.85 lagging
1 unit (single phase)

PROJECT INSTALLER

POWER

7

Interconnection Single-phase
Maximurm AC short circuit fault current over 3 cycles  69.6 Arms
Round trip efficiency® 20%
BATTERY

Total capaci'{y 10.5 kWh
Usable capacity 10.08 kWh
Round trip efficiency 96%
MNominal DC voltage 672V
Maximum DC voltage 73.5Y

Ambient operating temperature range
Dptimum operating temperature range

Chemistry

-159 C to 55° C (5° Fto 1317 F) non-condensing
0°Cto30°C (32° Fto BE" F)
Lithium iron phosphate (LFP)

“Sidetye witEgitally
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MECHANICAL DATA
Dimensions (WxHxD)
Weight

Enclosure

10 8X-BAT microinverter enclosure
Cooling

Altitude

Mounting

1070 mm x 664 mm % 319 mm (4213 inx 26.14 in x 12.56 in}

Three individual 44.2 kg (97.4 Ibs) base units plus 21.1 kg (48.7 Ibs) cover and mounting
bracket; total 154.7 kg {341 lhs)

Outdoor — NEMA type 3R
NEMA type 6

Matural convection — Mo fans
Up to 2500 meters (8200 feet)
Wall mount

FEATURES AND COMPLIANCE
Compatibility

Communication
Services
Monitoring
Compliance

é'ompéiib.le with gri_d-t.ien.:lul.:"'\u:" sysfems. -Compét'i.ble w.i'ih.'l.énphase MZ15/M250 and IQ Series
Micros, Enphase Enpower, and Enphase 1Q Envoy for backup operation.

Wireless 2.4 GHz

Backup, self-consumptien, TOU, Demand Charge, NEM Integrity

Enlighten Manager and MyEnlighten monitoring options; APl integration

UL 9540, UN 38,3, UL 95404, UL 1998, UL 9917, NEMA Type 3R, AG156

EMI: 47 CFR, Part 15, Class B, ICES 003

Cell Module: UL 1973, UN 38.3

Inverters: UL 62109-1, |EC 62109-2, UL 1741354, CAN/CSA C22.2 No. 107.1-16, and IEEE 1547

LIMITED WARRANTY
Limited Warranty?

>70% capacity, up to 10 years or 4000 cycles

PROJECT NAME

JENKINS RESIDENCE
5310 SE COUNTRY CLUB RD,
LAKE CITY, FL 32025

1. Supported in backup/off grid cperations
2. AC to Battery to AC at 50% power rating.
3. Whichever accurs first. Restrictions apply.

To learn more about Enphase offerings, visit enphase.com

the |':"_F"1-'ii;'ﬁ logo, Encharge 10, and other trademarks or seraice names are the trademearks 8 E N P H A s E
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Snapirack:

Solar Mounting Solutions

Ultra Rail

UR-40

" ¢

UR-60

The Ultimate Value in Rooftop Solar

Industry leading Wire

Management Solutions roof types

Single Tool Installation

Mounts available for all

All ShapNrack Module

\\ t Clamps & Accessories
“ are compatible with

both rail profiles

snapnrack.com/resources
snapnrack.com/configurator
snapnrack.com/where-to-buy

RESOURCES
DESIGN
WHERE TO BUY

SnapNrack Ultra Rail System

A sleek, straightforward rail solution for mounting solar modules on all roof types. Ultra Rail
features two rail profiles; UR-40 is a lightweight rail profile that is suitable for most geographic

regions and maintains all the great features of SnapNrack rail, while UR-60 is a heavier duty rail
profile that provides a larger rail channel and increased span capabilities. Both are compatible
with all existing mounts, module clamps, and accessories for ease of install.

The Entire System is a Snap to Install
» New Ultra Rail Mounts include snap-in brackets
for attaching rail
* Compatible with all the SnapNrack Mid Clamps
and End Clamps customers love
= Universal End Clamps and snap-in End Caps
provide a clean look to the array edge

Unparalleled Wire Management

= Open rail channel provides room for running
wires resulting in a long-lasting quality install

* Industry best wire management offering
includes Junction Boxes, Universal Wire
Clamps, MLPE Attachment Kits, and Conduit
Clamps

» System is fully bonded and listed to UL 2703
Standard

Heavy Duty UR-60 Rail

« UR-60 rail profile provides increased span
capabilities for high wind speeds and snow
loads

* Taller, stronger rail profile includes profile-
specific rail splice and end cap

« All existing mounts, module clamps, and
accessories are retained for the same great
install experience

Quality. Innovative. Superior.

SnapNrack Solar Mounting Solutions are engineered to optimize material use and
labor resources and improve overall installation quality and safety.
877-732-2860

www.snapnrack.com
sunting 5 I rigsh ed

contactiasnapnrack.com
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Grounding Specifications

System Bonding Methods

@ SnapNrack Ultra Rail Mid Clamp
@ SnapNrack Ultra Rail End Clamp
€ SnapNrack Mid Clamp

(1] SnapNrack Adjustable End Clamp
@© SnapNrack UR-40 Rail Splice

© snapNrack UR-60 Rail Splice

55 BONDING CLIP —
(2 TOTALY |

SPLICE ———~
ASSEMBLY

@ Note;

SnapMrack Ultra Rail Splices contain integral bonding clips

in assembly to properly bond the system.

SnapNrack Ground Lug Assembly

SNAPNRACK—"
ULTRA SERIES RAIL

SMAPNRACK BONDING—

CHAMNMEL NUT

snapnrack.com

' ULTRA RAIL CLAMP BASE

RAIL ——_
i

QI SnapNrack module
| clamps contain a

SPLICE —__
ASSEMBLY SnapNrack Channel Nut
- with integral bonding
R

clips or pins in assembly
to properly bond the
system (except Universal
End Clamps).

L 85 BONDING PIN
{2 TOTAL)

- 5/16"-1B X 1" BOLT 5.5,
WITH SPLIT LOCK WASHER 5.5,

&S
(=Y

_—SNAPNRACK GROUND
LUG, 6-12 AWG

- COPPER WIRE, TYP.

snapnrack.co

An Intro to SnapNrack Ultra Rail

SnapNrack Ultra Rail Solar Mounting System offers a low profile
{PV) module installation system. This innovative system simpli
modules, shortens installati

g, photovoltaic
stalling solar PV

, visually appealin
the process of in
on times, and lowers installation costs..

SnapNrack systems, when installed in accordance with this manual, will be structurally adecuate for
the specific installation site and will meet the local and international Building Code. Systems will also
be bonded to ground, under SnapNrack’s UL 2703 Listing.

The SnapNrack installation system is a set of engineered components that can be assembled into a
wide variety of solar mounting structures. it is designed to be installed by qualified solar installation

technicians. With SnapNrack vou will be able to solve virtually any PV module mounting challenge.

Benefits of Installing the SnapNrack Ultra Rail System

Install With Existing Roof Attachments
Compatible with existing SnapNrack roof attachments

Install With Very Few Tools
All Ultra Rail hardware

is attached using a standard 1/2” socket

Built in Wire Mar ment and Aesthetics
Extensive wire management solutions have been designed specifically for the systemn that
adapts to multiple possible mounting positions.

The system is designed to be aesthe lly pleasing on its own, so it does not reguire ¢
hetic skirt. SnapNrack does offer an optional skirt for those looking for a high end look to
the system.
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snapnrack.com

SnapNrack

Solar Mounting Solutions

SnapNrack SpeedSeal™ Foot
Patent Pending Lag Driven Sealant Solution for Ultra Rail

A New Generation of Roof Attachments

. Innovative design incorporates flashing
reliability into a single roof attachment

. 100% waterproof solution

. Sealing cavity with compressible barrier
secures sealant in place & fills voids

Maintain the Integrity of the Roof by Eliminating Disruption
* Zero prying of shingles

« Zero removal of nails leaving holes in the roof

= Roof remains installed the way manufacturer meant it to be

Lag Driven Sealant Waterproofing
¢ Time Tested Roof Sealant provides lasting seal
« Sealant is compressed into cavity and lag
hole as attachment is secured to rafter

= Active sealant solidifies bond if ever
touched by liquid

* Technology passes UL 2582 Wind Driven
Rain Test and ASTM E2140 Water Column
Testing standards. Patent Pending.

Single Tool Installation

+ SnapNrack was the first in the industry
to develop a complete system that only
requires a single tool. That tradition is
continued as a 12" socket is still the only
tool necessary to secure the mount as well
as all other parts of the system,

bR & F R K R K R RN R f’
|

&

snapnrack.com

SnapNrack SpeedSeal™ Foot

Fastest Roof Attachment in Solar

« Lag straight to a structural member, no in-between
components such as flashings or bases.

* Simply locate rafter, fill sealant cavity & secure to roof.
/t’s that simple!

Integrated Flashings. No Questions.

* Sealant fills around lag screw keeping roof and
structure sealed and intact

» No added holes from ripping up nails, staples and
screws holding shingles on roof

Less Time. Less Parts. Less Tools.

+« No more need for a pry bar to rip
up shingles

+* No more proprietary lag screws

* Single Tool installation with 5”
socket

Total System Solution
One Tool. One Warranty.

* SnapNrack Ultra Rail is a
straightforward intuitive install
experience on the roof without
compromising quality, aesthetics & safety, all supported by a 25 year warranty.

« Built-in Wire Management & Aesthetically pleasing features designed for Ultra Rail
result in a long-lasting quality install that installers and homeowners love.

Certifications

SnapNrack Ultra Rail System has been evaluated by Underwriters Laboratories (UL) and Listed
to UL/ANSI Standard 2703 for Mechanical Loading and Fire. Additionally it is listed to UL 2582
for wind-driven rain and ASTM 2140,

SnapNrack

Solar Mounting Solutions
877-732-2860 www.snapnrack.com

@ 2020 by SnapNrack Solar Mounting Soluticns, Al rights reserved

contact@snapnrack.com
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DESCRIPTION:

SNAPNRACK, ULTRA RAIL SPEEDSEAL™ FOOT

PART NUMBER(S):

242-02163, 242-02167

MATERIALS:
DESIGN LOAD (LBS):

DRAWN BY:

mwatkins
REVISION:

A

MG

Solar Mounting Solutions

DESCRIPTION:

565 MARKET STAEET, 207H FLOOA » 54N FRAKCISCD, CA 94105 USA

FHOME (415) SE0-6900 » FAX (415) SE0-5802

THE IMFORMAT O N THIS CRAWING I CONFIDENTIAL 440 PROPRETARY. SHT
REMROGUTIIN, (1S LEE THEREHE |5 PR ITHOLT TH

ZE4T OF SUNRLIY SILT:

PART NUMBER(S):

SNAPNRACK, ULTRA RAIL SPEEDSEAL™ FOOT

242-02163, 242-02167

1.00
SLOT

ITEM QTY

1

1

PARTS LIST
DESCRIPTION
SNAPNRACK, SPEEDSEAL FOOT, BASE, SEALING, SILVER / BLACK

2

1

BOLT, FLANGE, SERRATED, 5/16IN-18 X 2IN, SS

3

1

SNAPNRACK, RL UNIVERSAL, MOUNT SPRING, S5

4
5

1
1

SNAPNRACK, ULTRA RAIL MOUNT THRU PRC, CLEAR / BLACK
SNAPNRACK, ULTRA RAIL MOUNT TAPPED PRC, CLEAR / BLACK

DIE CAST A380 ALUMINUM, 6000 SERIES ALUMINUM, STAINLESS STEEL

802 UP, 1333 DOWN, 357 SIDE

| OPTIONS:

ULTIMATE LOAD (LBS):
TORQUE SPECIFICATION:
CERTIFICATION:

2118 UP, 4006 DOWN, 1331 SIDE

12 LB-FT

| CLEAR / BLACK

UL 2703, FILE E359313; WIND-DRIVEN RAIN TEST FROM SUBIECT UL 2582

WEIGHT (LBS):

0.45

ALL DIMENSIONS IN INCHES
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Solar Mour_lting Solutions

555 MARXET STREZT, 29TH FLOOR & SAK FRANCISCO, CA 94105 USA
PHONE (415] SAN-CAN0 & FAX (415} GA0-G302
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