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PROJECT DESCRIPTION:

CODES AND STANDARDS

OWNER

HOUSE PHOTO

PROJECT INSTALLER

29x395 CANADIAN SOLAR: CS3N-395MS (395W)
MODULES
ROOF MOUNTED SOLAR PHOTOVOLTAIC MODULES

SYSTEM SIZE:  11.455 kW DC STC
ARRAY AREA #1: 635.45 SQ. FT.

EQUIPMENT SUMMARY
29 CANADIAN SOLAR: CS3N-395MS (395W) MODULES
29 ENPHASE: 1Q8A-72-2-US MICROINVERTERS

RACKING: UNIRAC STANDARD RAIL
ATTACHMENT: S-5 PROTEA

DESIGN CRITERIA:

WIND SPEED (ULT): 130 MPH
WIND SPEED (ASD): 101 MPH
RISK CATEGORY: Il
EXPOSURE: B

GOVERNING CODES :

FLORIDA RESIDENTIAL CODE, 7TH EDITION 2020 (FRC)
FLORIDA PLUMBING CODE, 7TH EDITION 2020 (FPC)
FLORIDA BUILDING CODE, 7TH EDITION 2020 (FBC)
FLORIDA MECHANICAL CODE, 7TH EDITION 2020 (FMC)
NATIONAL ELECTRICAL CODE 2017 (NEC)

ASCE 7-16
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SUNSMART AMERICA
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ST CLOUD FL 34771

(407) 904-0441.

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

PROJECT SITE

SUNSMART

MERICA

tare wit Stgitally
signed by:
Ermocrate
s E Castill
~ Date:

© 2022.06.15
= 15:47:19

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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Ground Terminal .....

Grounding Point/rod....

Solar Panel .........

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

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

Main Distribution
Panel .....ccccoeveeennnne

Overcurrent Breaker ..

Inverter .....ccoeeevnnnnns

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

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

Vent, Attic fan
(Roof obstruction)

PV Roof Attachment
Trusses

Conduit

Fire Access

section is located

Detail ID Letter
«Area to be enlarged

Sheet where
section is located

1 Keyed note designation
on applicable sheet

Or 00 —=—Module with Source
Circuit number

CB

ACD

MDP

ATS

o[

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 INTERCONNECTION
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
29x395 CANADIAN SOLAR: CS3N-395MS (395W) Modules with a combined STC
rated dc output power of 5,550W. The modules are connected into 29 ENPHASE:
IQ8A-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 —» ||  |eeeeees

Microinverters—» [? [;l [;l

Jugction 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
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3 | DETAILB
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EXISTING
DRIVEWAY \ |
N

ROOF #1 (N) ENPHASE 1Q COMBINER BOX
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1 | ROOF PLAN WITH PROPERTY LINES
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BARRETT RESIDENCE
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MODULE TYPE, DIMENSIONS & WEIGHT

ARRAY AREA & ROOF AREA CALC'S

NUMBER OF MODULES = 29 MODULES ROOF
MODULE TYPE = CANADIAN SOLAR: CS3N-395MS (395W) MODULES ARRAY | ROOF | AREA TRUSS | TRUSS
MODULE WEIGHT = 51.59 LBS / 23.4 KG. ROOF | ROOF TYPE AREA | AREA | COVERED | TILT | AZIMUTH | "g7c" |spacinG
MODULE DIMENSIONS = 76.4" x 41.30" = 21.91 SF (sa-Ft) | (Sq. Ft) BY/(*;;?AY
UNIT WEIGHT OF ARRAY = 2.35 PSF °
#1 METAL 63545 | 1116.00 | 56.94 18.4 180° 2'X4" | 12"o.c.
N TOTAL PLAN VIEW 635.45 2235.11 28.43
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(N) UNIRAC STANDARD RAIL (TYP.) —

(N) (29) ENPHASE: IQ8A-72-2-US —

1 MODULE LAYOUT

S-01 | SCALE: 1/8" = 1'-0"

MICROINVERTERS

ROOF #1 —

(29) CANADIAN SOLAR: CS3N-395MS
(395W) MODULES

(E) FRONT YARD

@ 72" & 60" O.C. MAX.
(SEE SHEET S-02 FOR
ATTACHMENT DETAIL)

— (73) PV ROOF ATTACHMENT

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

ROOF #1
TILT - 18.4°
AZIM. - 180°

h 4

GENERAL INSTALLATION PLAN NOTES:

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

Castillo
Engineering G

CASTILLO ENGINEERING

SEE SHEET S-02.1 FOR SUPPORTING CALCULATIONS.

2) EXISTING RESIDENTIAL BUILDING HAVE 2"X4" SYP TRUSSES SPACED
@ 24" O.C. AND METAL ROOF DECKS WITH MEAN ROOF HEIGHTS OF 15
FT WITH SEAMS SPACED 12" O.C. EXISTING ROOF SLOPE FOR THE
SOLAR RETROFIT IS 18.4 DEGREES. CONTRACTOR TO FIELD VERIFY
AND SHALL REPORT TO THE ENGINEER IF ANY DISCREPANCIES EXIST
BETWEEN PLANS AND IN FIELD CONDITIONS.

3) THE EXISTING ROOF AND STRUCTURE WILL NOT BE ADVERSLY
AFFECTED BY 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
COA # 28345
NON - EXPOSED MODULES | EDGE / EXPOSED MODULES 620 N. WYMORE ROAD,
WIND SUITE 250,
MAITLAND, FL 32751
ZON ES TEL: (407) 289-2575
ERMOCRATES E. CASTILLO - FL PE 52590
SPAN CANTILEVER SPAN CANTILEVER COPYRIGHTED BY
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ZONE 1 6'-0" 1'-4" 5-0" 1'-4" SERVICES, LLC
ZONE 1 X X X X REVISIONS
ZONE 2e 6'-0" 1'-4" 5._.Q" 1'- 4" DESCRIPTION DATE | REV
ZONE 2n 6'-0" 1'-4" 4'-Q" 1-4"
ZONE 2r 6'-0" 1'- 4" 4-0" 1'- 4"
ZONE 3e 6'-0" 1'-4" 4'-0" 1 -4"
ZONE 3r 5'-0" 1'-4" 3'-0" 1-0"

PROJECT INSTALLER
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*MODULE RAILING MAY BE INSTALLED IN LANDSCAPE
ORIENTATION FOR MODULES WITH WEIGHTED
PRESSURES BELOW 33 PSF*
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- WIND ZONE 1 (TYP)

WIND ZONE 2e (TYP)

L

- WIND ZONE 2n (TYP)

WIND ZONE 2r (TYP)
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WIND ZONE 3r (TYP)

§
.

WIND ZONE 3e (TYP)

PROJECT NAME

BARRETT RESIDENCE
694 NW SAVANNAH CIR,
LAKE CITY, FL 32055

SHEET NAME

MODULE LAYOUT

SHEET SIZE

ANSI B
11" X 17"

SHEET NUMBER

S-01

O




FOR - EXPOSED MODULES

1 1" 2e n 2r 3e 3r -CaSt!"O (a
‘ 24 ‘ 0 ‘ 24 ‘ 31.5 ‘ 31.5 ‘ 315 37.5 E—Ll:l%%g
E [ Modulesize | 2191 [sq.fu CASTILLO ENGINEERING
SERVICES, LLC
= COA # 28345
Exposed modules Partial 620 N. WYMORE ROAD,
1 1 2e 2n 2r 3e 3r Pressure v AITEX"\EE fzflioézw 1
e & 2 R
FOR NON- EXPOSED MODULES COPYI#IGHTED By
1 1 55 2n 2r e ar CASTILLO ENGINEERING
(E) BACK YARD — = = = = = o SERVICES, LLC
— ROOF #1 REVISIONS
(29) CANADIAN SOLAR: CS3N-395MS (395W) Module Size 21.91 |Sq.ft. DESCRIPTION DATE | REV
MODULES
Non-Exposed modules Partial
1 1 2e 2n 2r 3e ar Pressure
P2 4.25 0 10.00 2.29 0 5.37 0 17.75
P3 14.25 0 0 7.66 0 0 0 17.75
P4 10.27 0 0 5.51 3.98 0 2.15 19.05 PROJECT INSTALLER
P5 15.79 0 0 0 6.12 0 0 17.40
P& 12.30 0 0 3.48 4.77 0 1.36 18.44
P7 17.07 0 0 4.84 0 0 0 17.10
P8 21.91 0 0 0 0 0 0 16.00
ALLOWABLE MODULE UPLIFT PRESSURE 2 RAILS: 76 PSF
signed by
*MODULE RAILING MAY BE INSTALLED IN LANDSCAPE Ermocrate
ORIENTATION FOR MODULES WITH WEIGHTED SDinEteC'aStI”
PRESSURES BELOW 33 PSF* AT
N\ = 15:47:20
] Pa P5 P6 | |1 PROJECT NAME
Bl Bl - - - f - o7 TN
05h | H ) .
EgEllSaE _ _ _ | _ ISgnliEmy = 0
T P3 AT Z o 8
Sl (R nl ISy llinn Ll L&
EpElingps ingmikay ()] <ZE ™
S P2 P1 5" = N ZT
o\ 4394907 L < _-
I R LEGEND D: > >
RS AN A (<IE) =
. . J ////% EXPOSED MODULE ||: 2 O
4-0"(TYP.) 2h, 7 EDGE MODULE T Sy
[ ] NON- EXPOSED MODULE % 3 <
> MISSING MODULE < ©
(E) FRONT YARD MIN. MODULE EDGE DISTANCE LINE a8
e MODULE EXPOSURE LINE
WIND ZONE 1 (TYP) SHEET NAME

| PARTIAL PRESSURE AND MODULES EXPOSURE

2h, DISTANCE:1'-0"
0.5h DISTANCE : 7' - 6"

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

S-01.1

E) FRONT YARD

PRESSURES. ANY CHANGES IN LAYOUT SHOULD BE

SCALE: 1/8" = 1-0" REPORTED BACK TO THE ENGINEER OF RECORD.

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

WIND ZONE 3r (TYP)

WIND ZONE 3e (TYP)

O

MODULE LAYOUT

SHEET SIZE

ANSI B
11" X 17"
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S-01.1




FOR STANDING SEAM SPECIFIC MECHANICAL LOAD TEST
INFORMATION AND CLAMP INSTALLATION INFORMATION
PLEASE VISIT: WWW.S-5.COM

|
|0
H
H\ I - ]
| @
o0 U el
H LI
( [T [T U [T [T
= E@ === E@ —
LEFT VIEW FRONT VIEW RIGHT VIEW
1 | ATTACHMENT DETAIL
SCALE: NTS

S-02 |
(N) END CLAMP

— ALUMN. "L" BRACKET W/3/8" SS
BOLT & NUT

— (N) UNIRAC STANDARD (TYP.)

/-

(N) MID CLAMP

(N) PROTEA BRACKET

( PV MODULE

=

&

Dot

A

A

=

12" SEAM SPACE

(E) SHEATHING

2 | ATTACHMENT DETAIL & ENLARGED VIEW

L (N) PROTEA BRACKET

S-02 |

SCALE: 1'=1'-0"

(E) STANDING SEAM

3

(N) STAINLESS
STEEL SCREWS

(E) SHEATHING

ENLARGED VIEW

S-02

SCALE: 1" =1'-0"
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Hotes:

1. Values are ultimote desige J-secand pust
wird speods in miles per hour (m/s) at 33
ft (1om) above groend for Exposure C cat-
egery.

2. Linear dnterpolation bebween contours
1s perwitted.

3. 1slonds and coastal aress sutside the
last contour shall use The 1est wind speed
corteus of the comstal ares.

4, Mountsdmous terrein, gorges, acesn
promentories, and special wind regions
shall be exsmined for wnusual wind condi-
Thoma,

5. wind cpeods correspond to approxisately
& T probability of srcesdance in 58 years
{Araual Exceedance Probability = 0.69143,
MEL = PO years).

S

»@ﬁ

FIGURE 16809.3(1)
ULTIMATE DESIGN WIND SPEEDS, Vi FOR RISK CATEGORY 1l BUILDING S AND OTHER STRUCTURES

WIND LOAD CALCULATIONS FOR MODULES INSTALLED ON ROOFS WITH A HEIGHT LESS THAN 60' T T
SITE INFORMATION REGF FORE DEWMN up
FBC VERSION 2020 RISK CATEGORY [ 1 16.0 241 psf
MEAN ROOF HEIGHT (#) 15.0 EXPOSURE CATEGORY B 5 2 - P’ Mol limunlie it e 2l L
ROOF LENGTH (f) 36.1 ROOF SLOPE 4/12 3: 123 i:; ,fi m:: Z"':Z"EEL EZTL?ZZQZ? = 19:5 E::
ROOF WDTH (f) 62.0 ROOF SLOPE (°) 184 ” o wr =
PARAPET HEIGHT (f) 0.0 ROOF TYPE GABLE e 160 o =
MODULE LENGTH (in) 76.4 ULTIMATE WIND SPEED 130 mph 5 b a7 e
MODULE WIDTH (in) 413 NOMINAL WIND SPEED 101 mph
MODULE ORIENTATION PORTRAIT EXPOSURE FACTOR (Cs) 1.000 ARRAY FACTORS
MODULE AREA (sq. ) 2191 TEMPERATURE FACTOR (CY) 1.000 .
GROUND SNOW LOAD (psf) 0.0 IMPORTANCE FACTOR (19 1.000 ARRATEDCE PARIUR ENEEIRED) 15 SOLAR PANEL PRESSURE EQUALZATION 5o
DEAD LOAD {psﬂ 3.0 SLOPE FACTOR (Cs) 0.810 ARRAY EDGE FACTOR (NON-EXPCSED) 1 FACTOR
SLOPED ROOF SNOWLOAD (psf) 0.0 Ko 0.850
EFFECTIVE WIND AREA () 21.9 Kar 1.000 I I AnausUTPEuNnEes:s;:d PRESSURES
GROUND ELEVATION (f) 1580 Ke 0.994 1 - "_Zfssed) o -
HVHZ NO e 0.575 T X X X st
e 16.0 240 -15.0 psf
DESIGN CALCULATIONS an 16.0 313 210 psf
: 2 16.0 315 210 psf
VELOCITY PRESSURE (g} = .00256"KeK KKV’ . B e 210 oo
VELOCITY PRESSURE(ASD) 126 psf 3 16.0 a75 250 pef
WIDTH OF PRESSURE COEFFICIENT 36.1'* 10% = 361 ZONE WIDTH A AFT ATTACHMENTS USED
15'* 40% = 6 ZONE 2 WIDTH N/A  (FOR (%)< 7°) ATTACHMENT MODEL $-5 protea
ZONE 3 WIDTH N/A (FOR (°) < ?m) ATTACHMENT STRENGTH 422 |bs
MAX DESIGN LOADS ALLOWABLE
EXTERNAL PRESSURE COEFFICIENT ZONE 1 0.455 1915 T = =
ZONE 7 X X RAFTER/SEAM SPACING 12 in NO.OFRAILS Exposed: 2 Non.Exp: 2
ZONE 22 0.455 -1.915 ROQF ZONE DOWN UP (Exposed) UP (N. Exposed) SPANS (E) SPANS (N.E)
ZOME 2n 0.455 -2.513 1 305.6 3828 306.1 lbs B0 in 72in
ZONE 2r 0.455 -2513 T X X X lbs Xin Xin
ZRIE s 0455 252 . w4 s o i . -
n i z = =1 =5 1N mn
ZONE 3 0455 -2.987 2r 058 401.8 4aD1.8 lbs 481in 72in
3e 058 4018 4aD1.8 lbs 48 in 72in
INTERNAL PRESSURE COEFFICIENT (+/-) 0 3 %47 3581 978 s Bin 80 in
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120% RULE - NEC 705.12(B)(2)(3)(b)

SUB PANEL FEED + SOLAR BACKFEED

60A + 60A = 120A

BUSS RATING x 120%
125A x 120% = 150A

FOR SUB PANEL 2

PER

STRING,

- ] AL AL AL L 3 MODULES
Q CABLES
—— A= | = | = | ® | &
\ ENPHASE: IQ8A-72-2-US
% % % é é MICROINVERTERS
i B - - - PV MODULES
#6 BARE CU WIRE PROTECTED PER NEC 250.64(B)
INTERCONNECTION

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,
MAXIMUM NUMBER OF MODULE STRINGS, MAXIMUM NUMBER OF
MAXIMUM
MANUFACTURER AND MODEL NUMBER, INVERTER MANUFACTURER
AND MODEL NUMBER, AS APPLICABLE.

2.THE PV BACKFED BREAKER IS AT THE END OF THE BUSBAR AND
THERE IS NO LUG FED SUB PANEL.

OUTPUT,

INCLUDING

MODULE

SOLAR ARRAY (11.455 kW-DC STC)

(29) CANADIAN SOLAR: CS3N-395MS (395W) MODULES
(02) BRANCH OF 10 MODULES &
(01) BRANCH OF 09 MODULES

TO UTILITY GRID

g

BI-DIRECT

LELE [SINEISIN

L1/ 1L2]IN]

\

Fgg [BI[E] [RI[T]

IONAL

SERVICE POINT AND
UTILITY METERING
1-PHASE, 240V

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

(3) #3 AWG THWN-2
(1) #8 AWG THWN-2-GND
IN 1-1/4" PVC, IMC, RMC, FMC,
LFMC, RTRC, LFNC, EMT, FMT,
CONDUIT RUN
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HO00600
HO00eeC

(E) MAIN BREAKER

(N) SOLADECK
600V, NEMA 3R
UL LISTED
I
| (N) ALTERNATIVE POWER
| SOURCE AC DISCONNECT/
FACTORY INSTALLED (N) 125A ENPHASE 1Q COMBINER 4C ;ﬁ'\:,"%gm;%%\%
| BREAKER FOR ENVOY (X-1Q-AM1-240-3) [WITH UPTO (4) i e LIL LT
| 2-POLE BREAKERS AND ENVOY UOCKABLE & NON FUSIBLE
| COMMUNICATION GATEWAY]
| = I ; B A
(3) 10/2 ROMEX RUN IN ATTIC ol B il
| o I — a4
(ﬂr‘\\ (3) #10 AWG THWN-2 — RED {N] L (N}
Ll || [ P (3)#10 AWG THWN-2 - BLACK sl B - I - I
\ EGC #10 AWG THWN-2 GND -8 o — —L] n
| IN 3/4" IMC, RMC, FMC, LFMC, |
EMT OR EQUIVALENT
\ CONDUIT RUN \
\ (3) #6 AWG THWN-2 |
(1) #10 AWG THWN-2-GND |
\ IN 1" PVC, IMC, RMC, FMC,
| LFMC, RTRC, LFNC, EMT, FMT, \
| CONDUIT RUN |
| 20A/2P \
‘ L1 ‘
L2 ‘
‘ 20A/2P
‘ L1 ‘
L2 ‘
| 20A/2P
\ L1 \
| 2 |
Lo ] |
L

60A/2P, 240V

(E) MAIN SERVICE
DISCONNECT/MAIN
DISTRIBUTION PANEL,

=

[
g

\_‘
|
|
|

200A RATED, 240V | —
EXISTING \_)7
GROUNDING
ELECTRODE \
SYSTEM |
\
\
|
L2 NG
\

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

ELECTRICAL LINE DIAGRAM

IN 1" PVC, IMC, RMC, FMC,
LFMC, RTRC, LFNC, EMT, FMT, ‘ [—— (E) MAIN BREAKER
CONDUIT RUN ‘ 100A/2P, 240V
60A/2P
L1} L) L1—7 | S
R i G G
@—eoi/zp A\—@ @gﬁzp } A—@
L1 L1 |
e |
\
\
Neoeoses OO
Ereeeeee il NN bLn@@@@@@
(E) SUB PANEL 2, 125A (E) SUB PANEL 1, 125A
RATED, 240V

E-01

SCALE: NTS

RATED, 240V
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ELECTRICAL CALCULATION

MODULE MANUFACTURER

CaNaADIAN SOLAR

MODULE MODEL

CS5S3M-395MS

INVERTER MANUFALCTURER ENFHASE
INVEFRTEFR MMODFI ImEa
MODULES/BRANCH CIRCUIT 1 i
MODULES/BERANCH CIRCULIT 2 10
MoouLes/BrancH Circurr 3 =
TNTAlL ARRAY POwWrER (KW) 11.455

SYSTEM AC VOLTAGE

240V 1-PHASE

MODULE PROPERTIES
vaoc 44.3 lac 11.44
VMPEPR 37 IMpP 10.68
TC Voo -0.26%/ °C  |TC VmP -0.34%/ °C
PrpP 395.0 NOCT 45 °C

INVERTER PROPERTIES
DFSIGN TEFMPERATIIRFE OuTrPUT VoL TAGE 240 L-L 1-FPH
MIN. AMBIENT TEMP, “F 22 MaX INPUT DG VOLTAGE &0 VDG
MAX. AMBIENT TEMP. “F =lIE OPERATING RAMNGE Z£25-68 VDG
CALCULATED MaxX. VOC 48 MPPFT VOLTAGE RANGE 26-435 VDC
CaLcuLarcn Min VME 29 S1TAarRT VOLTAase 20 Voo
CoNnDinT Fira Max InFPUT POWER 500 Won
NUMBER OF CONDUITS 1 ComMTINUDUS AC POWER 342 VA
AmMpPACIlY CALCUL TIUONG
1.25 x 50 °c AmoiLMiT| Tome CunNDuUI Fior DrLrAILD MaxiMum CiRcEUln
CirOINT MAX AMDPS AWEG -
MAX AMPS AMPALCITY EMP F DrLRrRAITL Flks DLrAIL AmMPACITY BREAKER
CIRCUIT 1 14.5 18.2 #10 40 130 o.76e a a.8 24,32 =20 A
CIRCUIT 2 14.5 18.1 #10 40 130 a.7s & a.8 24.32 20 A
CIRCuIT 3 13.1 186.3 #10 40 i 0.75 (= a.e 24.32 20 A
ADG COMBINER
42.1 52.6 #6 75 95 O.95 3 1 72 &0 A
FANEL OUTPUT
MaAaXIMUM CIRCUIT VOLTAGE DROP | 2%
VOLTAGE DROP CALGULATIONS
CIRCULAR MaAX
CIRCUIT AWES I v
MiLL s LENGTH
CirouIT 1 #10 1a=28e0 14.5 240 1233 FEET
CirouiT 2 #10 1a=28e0 14.5 240 = EEETE
CIRGLIT 3 #10 10380 13.1 240 148 FEET
AD COMBINER PANEL OLUTPUT #8a 25240 42,1 240 118 FEET

NoOores

TEMP DERATE BASED ON NEC TaBLeE 310.15(Bl(2)(a)

CONDUIT FILL DERATE BASED ON NEDQC TABLE 310.15(B113)(A)

MAXIMUM VOC CALCULATED USING MODULE MANUFACTURE TEMPERATURE COEFFICIENTS PER NEDC s290.7(A]

UMNLESS OTHERWIGE SFECIFIED, ALL WIRING MUST BE THHN or THWHN-2 COFPPER

ALL WIRE SIZES LISTED ARE THE MINIMUM ALLOWAELE

IN ANY CELL INDICATES A POTENTIALLY UNSAFE CONDITION

IN ANY CELL INDICATES THAT THE SYSTEM |19 SAFE AND COMPLIES WITH NED REQUIREMENTS

INFORMATION INPLIT BY SYSTEM DESIGNER

INFORMATOMN OETAINED FROM MAMUFACTURER DATASHEETS

| ERMOCRATES CASTILLO PE# 52590 AN ENGINEER
LICENSED PURSUANT TO CHAPTER 471,
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.

CERTIFY

10.
1.
12.

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

19.

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.
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CAUTION!

POWER TO THIS BUILDING
SUPPLIED FROM MULTIPLE SOURCES

SUBPANEL2 — v g\,(l SF'{%'-C')”‘E ARRAY

X ENPHASE 1Q COMBINER BOX

ALTERNATIVE POWER
SOURCE AC DISCONNECT/
RAPIDSHUTDOWN

SUB PANEL 1

%
SERVICE POINT AND '

UTILITY METERING m ﬂ]

MAIN SERVICE
DISCONNECT/
MAIN DISTRIBUTION
PANEL

694 NW SAVANNAH CIR, LAKE CITY, FL 32055

ABEL 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

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 1204.5.1

( A WARN I N G ) [AWARNING DUAL POWER SOURCE

SECOND SOURCE IS PHOTOVOLTAIC SYSTE!

ELECTRIC SHOCK HAZARD LABEL LOCATION:
TERMINALS ON BOTH LINE AND POINT OF INTERCONNECTION
LOAD SIDES MAY BE ENERGIZED (PER CODE: NEC 705.12(B)(2)(3)(b))
IN THE OPEN POSITION

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

PHOTOVOLTAIC SYSTEM AC DISCONNECT
RATED AC OPERATING CURRENT 42.1AMPS

AC NOMINAL OPERATING VOLTAGE 240 VOLTS

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

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- 7y

MAXIMUM AC CURRENT- A

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

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

RAPID SHUTDOWN
SWITCH FOR

SOLAR PV SYSTEM

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

ADHESIVE FASTENED SIGNS:

e 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
1" X17"

SHEET NUMBER

E-03




HiKuBlack Mono PERC
BLACK FRAME ON BLACK BACKSHEET

F23 Frame
380 W ~405W

CS3N-380|385|390|395 | 400 | 405MS

MORE POWER

Module power up to 405 W
Module efficiency up to 19.9 %

Lower LCOE & BOS cost

Comprehensive LID / LeTID mitigation
technology, up to 50% lower degradation

Better shading tolerance

MORE RELIABLE

Minimizes micro-crack impacts

Heavy snow load up to 8100 Pa,
enhanced wind load up to 6000 Pa*

* For detailed information, please refer to Installation Manual.

CSISOLAR (USA) CO., LTD.

1Y) .
> CanadianSolar

o
§ s‘ Industry Leading Product Warranty on Materials
i years ; and Workmanship*

AN

i

E "
; Linear Power Performance Warranty*®

1% year power degradation no more than 2%

Subsequent annual power degradation no more than 0.55%
*Subject to the terms and conditions contained in the applicable Canadian Solar Limited
Warranty Statement. Also this 25-year limited product warranty is available only for
products installed and operating on residential rooftops in certain regions.

MANAGEMENT SYSTEM CERTIFICATES*

150 9001: 2015 / Quality management system
IS0 14001: 2015 / Standards for environmental management system
150 45001: 2018 / International standards for occupational health & safety

PRODUCT CERTIFICATES*

IEC61215/IEC 61730/ CE
FSEC {US Florida) / UL 61730/ IEC 61701 / IEC 62716

& @, CE€

* The specific certificates applicable to different module types and markets will vary,

and therefore not all of the certifications listed herein will simultaneously apply to the
products you order or use. Please contact your local Canadian Solar sales representative
to confirm the specific certificates available for your Product and applicable in the reglons.
in which the products will be used,

CSISOLAR (USA) CO., LTD. is committed to providing high quality
solar photovoltaic modules, solar energy and battery storage
solutions to customers. The company was recognized as the

No. 1 module supplier for quality and performance/price ratio
in the IHS Module Customer Insight Survey. Over the past

20 years, it has successfully delivered over 63 GW of

premium-quality solar modules across the world.

1350 Treat Blvd. Suite 500, Walnut Creek, CA 94598, USA | www.csisolar.com/na | service.ca@csisolar.com

ENGINEERING DRAWING {mm)

Rear View Frame Cross Section
_180_
A-A
S
T S35
"2’;2—:.5?&75
— . Hole
Bldng 1
Mountinrg M
Hole

1940
1300
1155
[
|
J
|
I
|
|
f

L 998 - E—
- . 1048

ELECTRICAL DATA | STC*

CS3N 380MS 385MS 390MS 395MS 400MS 405MS
Mominal Max. Power (Pmax) 380W 385W 390w 395 W 400 W 405W
Opt. Operating Voltage (Vmp)364V 36.6V 368V 37.0V 37.2V 374V
Opt. Cperating Current {Imp} 10.44 A10.52 A10.60 A10.68 A10.76 A10.83 A
Open Circuit Voltage (Voc) 437V 439V 441V 443V 445V 447V
_Short Circuit Current (Isc) 11.26 A11.32 A11.38 A11.44 A11.50A11.56 A
Module Efficiency 18.7% 18.9% 19.2% 19.4% 19.7% 19.9%
Operating Temperature -40°C ~ +85°C

Max. System Voltage 1000V (UL)

Module Fire Performance  TYPE 2 (UL 61730 1000V)

Max. Series Fuse Rating 20 A
Application Classification Class A
Power Tolerance O~+10W

* Under Standard Test Conditions (5TC) of irradiance of 1000 Wim?, spectrum AM 1.5 and cell temperature of
25°C,

ELECTRICAL DATA | NMOT*

CS3N 380MS 385MS 350MS 395MS 400MS 405M5S
Mominal Max. Power (Pmax) 284W 28BW 291W 295W 299W 303 W
Opt. Operating Voltage (Ymp)34.0V 342V 344V 346V 347V 349V
Opt. Operating Current {Imp} 835A B.42A B8.48A 854A B.60A 8.66A
Open Circuit Voltage (Voc) 412V 414V 416V 418V 419V 421V
Short Circuit Current (Isc) 9.08A 9.13A 9.18A 9.23A 928A 9.33A

* Under Nominal Medule Operating Temperature {NMOT), irradiance of 800 W/m?# spectrum AM 1.5, ambient
termnperature 20°C, wind speed 1 mfs,

* The specifications and key features contained in this datasheet may deviate slightly from our actual
products due to the on-going innovation and product enhancement. CSI Salar Co., Ltd. reserves the right ta
make necessary adjustment to the infarmation described herein al any time without further notice.

Flease be kindly advised that PV madules should be handled and Installed by qualified people wha have
professional skills and please carefully read the safety and installation instructions befare using our PY
modules.

Jan. 2022 | All rights reserved | PV Module Product Datasheet v2.9C25_F23_J3_NA

CSISOLAR (USA) CO., LTD.

CS3N-400MS / I-V CURVES
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MECHANICAL DATA
Specification Data

Cell Type Mono-crystalline
Cell Arrangement 132[2X(11X6)]

1940 X 1048 X35 mm
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PROJECT INSTALLER

Dimensions (76.4X41.3X1.38 in)
Weight 23.4 kg (51.6 Ibs)

Front Cover 3.2 mm tempered glass
Frame Anodized aluminium alloy
J-Box IP68, 3 bypass diodes
Cable 12 AWG (UL)

Portrait: 400 mm (15.7 in) (+) / 280
Cable Length mm (11,0 in) (-} (supply additional
(Including Connector) cable jumper: 2 lines/pallet); land-
scapel 1250 mm (49.2 inj*

Connector T4 or MC4 series
Per Pallet 30 pieces
Per Container (40' HQ) 720 pieces

* For detailed information, please contact yaur lacal Canadian Solar sales and

technical representatives,

TEMPERATURE CHARACTERISTICS

Specification Data

Temperature Coefficient (Pmax) -0.34 %/ °C
Temperature Coefficient (Voc) -0.26%/°C
Temperature Coefficient (Isc) 0.05%/°C

Nominal Module Operating Temperature 42 +3°C
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2 ENPHASE.

{ ENPHASE

|Q8 Series Microinverters

Our newest Q8 Microinverters are the industry’s first microgrid-forming, software-
defined microinverters with split-phase power conversion capability to convert DC
power to AC power efficiently. The brain of the semiconductor-based microinverter
is our proprietary application-specific integrated circuit (ASIC) which enables the
microinverter to operate in grid-tied or off-grid modes. This chip is builtin advanced
55nm technology with high speed digital logic and has super-fast response times
to changing loads and grid events, alleviating constraints on battery sizing for home
energy systems.

Enphase
s

Part of the Enphass Energy System, 108 Series 108 Serles Micrainverte s radsfine reliability
Microinverters integrate with the Enphase 1Q Battery, standards with more than one million cumulative
Enphass |Q Gateway, and the Enphase App monitoring  hours of power-on testing, enabling an industry-
and analysis software. leading limited warranty of up to 25 years.

CERTIFIED

Connact PV madulas quickly and easily to 108 Serias 105 Series Microinvertess are UL Listed as

Microinverters using the included Q-DCC-2 adapter PV Rapid Shut Down Equipment and conform with

cable with plug-n-play MC4 connectors. various regulations, when installed according to
manufacturer's instructions.

© 2022 Enphase Energy. All rights reserved. Enphase, the Enphase logo, 1Q8 Microinverters. and other
names are trademarks of Enphase Enargy, Inc. Data subjact to changs.

IQ85E-D5-0001-01-EN-U5-2022-03-17

DATA SHEET

Easy to install

+ Lightweight and compact with
plug-n-play connectors

+ Power Line Communication
(PLC] between components

» Faster installation with simple
two-wire cabling

High productivity and reliability

Produce power even when the
grid is down®

More than one million cumulative
hours of testing

Class |l double-insulated
enclcsura

Optimized for the latest high-
powered PV modules

Microgrid-forming

Complies with the latest
advanced grid support**

Remate automatic updates for
the latest grid requirements

Configurable to support a wide
range of grid profiles

Meets CA Rule 21 (UL 1741-3A)
requirements

* Only when installed with [Q System Controller 2, mests
UL 1741, 1084-208V oparates only in grid-tied mode.
** 128 Series Microinverters supports split phase, 240
IQ8H-208 sapports split phase, 208V only.

IQ8 Series Microinverters

INPUT DATA [DCI IQE-60-2-U5 BPLUS 2-Us g-2-1s 108H-240-72-2-U5 IQEH-E08-72-2-U5"

Commonly used module pairings® w 235 - 330 235 - 440 260 - 460 295 - 500 320 - 540+ 295 - 500+

Madule compatibility 60-cell/120 half-call 60-call 120 half-call, 66-call /132 half-cell and 72-call/144 half-cell

MPPT voltage range Y 27-37 29-45 33-45 36-45 38-45 38-43
Operating range v 25-48 25-58

Min/max start voltags W 30/ 48 30 /58

Max input DC voltage ) S0 &0

Max DC currant® [madule Isc] A 15

Overvoltage class DC port ]

CC port backfeed current mh 4]

PY array configuration

T Ungroundad array; No additional DC side protection required; AC side protecticn requires max 204 per branch circuit

DUTPLUT DATA [AC) I0B-E0-2-U3 IQBPLUS-T2-2-U5 IpBM-72-2-US I08H-208-72-2-U5"
Peak cutput power WA 245 300 330 366 384 366

Max continuous cutput power WA 240 290 325 349 380 360
Nominal (L-L) voltage/range® v 240 /211 - 264 208 /183 - 250
Maz continuous output current A 10 1.21 1.35 1.45 1.58 173
Neminal frequency Hz 80

Extended fraquency range Hz S50 -68

AC short circuit fault current over

3 oyeles Arms . A4

Max units per 20 A (L-L) branch circuit® 6 13 il 1 10 9

Total harmonic distortian <5%

Overvoltage class AC port 1]

AC port backfeed currant mh 30

Power factor setting 1.0

Grid-tied power facter (adjustable) .85 leading - 0.85 lagging

Peak efficiency B 975 976 976 97.6 976 97.4
CEC weighted efficiency % a7 a7 a7 a7.5 a7 a7
Night-time power consumption mi 60

MECHANICAL DATA

Ambient temparature rangs -409C to +809C (-407F to +1409F)

Relative humidity range 4% 1o 100% (condensing)
DT Connector type MC4

Dimensions (Hx\WxD) 212 mim (8.3") x 175 mm (6.9} x 30.2 mm (1.27)

Weight 1.08 kg (2,38 Ibs)

Cooling Natural convaction — na fans

Approved for wet locations ey

Pollution degree PD3

Enclosura Class Il double-insulated, corrosion resistant palymeric enclosure

Enwiron. category / UV exposure rating MEMA Type 6 / outdoor

COMPLIANCE

CA Rule 21 {(UL1741-SA), UL 621031, UL1741/IEEE1547, FCC Part 15 Class B. ICES-0003 Class B, CAN/CSA-C22.2 NO. 107.1-01

Certifications This product is UL Listed as PV Rapid Shut Down Equipment and conforms with NEC 2014, MEC 2017, and NEC 2020 zection
B8012 and C22.1-2018 Ruls 64-218 Rapld Shutdown of PV Systems, for AC and DC conductors, when installed according to
manufacturar’s instructions.

(1) The IQBH-208 variant will be operating in grid-tied mode only at 208V AC. (2) No enforced DC/AC ratio. See
the compatibiity caleulator at https:/link.enphase.com/module-compatibility (3 Maximum continuaus input
DC current iz 10.64 (4) Nominal voltage range can be extended beyond nominal if required by the utility. (5)

Limits may vary. Refer to local requiremeants to define the number of micrainverters per branch in your area. 1QBSE-DS-0001-01-EN-US-2022-03-17
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nhase Networking

Enphase

IQ Combiner 4/4C
X-1Q-AM1-240-4
X-1Q-AM1-240-4C

- -

ENPHAS

¥1Q-AM1-240-4

LISTED

To learn more about Enphase offerings, visit enphase.com

The Enphase IQ Combiner 4/4C with Enphase
IQ Gateway and integrated LTE-M1 cell

modem (included only with |Q Combiner 4C

consolidates interconnection equipment

Q
ricroinverters and storage installations by

into a single enclosure and streamlines
providing a consistent, pre-wired solution for
residential applications. It offers up to four
2-pole input circuits and Eaton BR series

busbar assembly.

Smart

= Includes 1Q Gateway for communication and control
Includes Enphase Mobile Connect cellular modem
(CELLMODEM-M1-06-SP-05), included only with 1Q
Combiner 4C

Includes solar shield to match Enphase 1Q Battery
aesthetics and deflect heat

Flexible networking supports Wi-Fi,

Ethernet, or cellular

Optional AC receptacle available for PLC bridge
Provides production metering and consumption
monitering

Simple

+ Centered mounting brackets support single
stud mounting

» Supports bottom, back and side conduit entry

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

« B0A total PV or storage branch circuits

Reliable

* Durable NRTL-certified NEMA type 3R enclosure

* Five-year limited warranty

» Two years labor reimbursement program coverage
included for both the 1Q Combiner SKU's

« UL listed

2 ENPHASE.

Enphase 1Q Combiner 4/4C

Castill
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MODEL NUMBER
10 Combiner 4 (X-1Q-AM1-240-4)

1Q Combiner 4C (X-1Q-AM1-240-4C]

10 Cambiner 4 with Enphase 10 Gateway printed circuit board for integrated revenue grade PV praduction metering (ANSI
C12:20+/- 0.5%) and consumption monitoring (+/- 2.5%). Includes a silver solar shield to match the 1Q Battery system and
10 System Controller 2 and to deflect heat,

1Q Combiner 4C with Enphase 1Q Gateway printed circuit board for integrated revenue grade PV production metering
(ANSI CT2.20 +/- 0.5%) and consumption monitoring (+/- 2.5%). Includes Enphase Mobile Connect cellular modem
{CELLMODEM-M1-06-SP-05), a plug-and-play industrial-grade cell modem 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 ) Includes a silver solar shield to match the 10 Battery and |0 System Controller and to deflect heat.
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ACCESSORIES AND REPLACEMENT PARTS

.Ensemble Communications Kit
COMMS-CELLMODEM-M1-06
CELLMODEM-M1-06-5P-05
CELLMODEM-M1-06-AT-05
Circuil Breakers
BRK-104-2-240V
BRK-15A-2-240V
BRK-20A-2P-240V
BRK-15A-2P-240v-B
BRK-20A-2P-240V-B
EPLC-01
XA-SOLARSHIELD-ES
¥A-PLUG-120-3
XA-ENV-PCBA-3

¥-10-NA-HD-1254

{not included, order separately)

- Includes COMMS-KIT-01 and CELLMODEM-M1-06-SP-05 with 5-year Sprint data plan for
Ensemble sites

- 46 based LTE-M1 cellular modem with 5-year Sprint data plan

- 4G based LTE-M1 cellular modem with 5-year AT&T data plan

Supports Eaton BRZ10, BR215, BR220, BR230, BR240, BR250, and BR260 circuit breakers.
Circuit breaker, 2 pole, 10A, Eaton BR210
Circuil breaker, 2 pole, 154, Eaton BR215
Circuit breaker, 2 pole, 204, Eaton BR220
Circuit breaker, 2 pole, 154, Eaton BR2158 with hold down kit support
Circuit breaker, 2 pole, 204, Eaton BR220B with hold down kit support

Power line carrier (communication bridge pair), guantity - one pair

Replacement solar shisld for 1Q Combiner 4/4C

Accessory receptacle for Power Line Carrier in 1Q Combiner 4/4C (required for EPLC-07)
Replacement 10 Gateway printed circuit board (PCB) for Combiner 4/40

Hold down kit for Eaton circuit breaker with screws.
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ELECTRICAL SPECIFICATIONS

Rating

System voitage

Eaton BR series busbar rating

Max. continuous current rating

Max, continuous current rating (input from PV/storage)
Max. fuse/circuit rating {output)

Branch circuits (solar and/or storace)

Mazx. total branch circuit breaker rating (input)
Production metering CT

Consumption menitoring CT {(CT-200-SPLIT)

Cantinuous duty

1207240 VAC, 60 Hz

125 A

5 A

54 A

90 A

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

204 of distributed generation / 95A with 1Q Gateway breaker included

200 A solid core pre-installed and wired to 10 Gateway

A pair of 200 A split core current transformers

ety wiDigitally
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MECHANICAL DATA
"Dimensions (WxHxD)

Weight

Ambient temperature range
Caooling

Enclosure environmental rating

Wire sizes

Altitude

37.5x495% 16.8 cm (14.75" x 19.5" x 6.63"). Height is 21.06" (53.5 cm) with mounting brackets.
7.5kg (16.5 Ibs)

-40° Cto +46° C (-40° to 1159 F)

Natural convectian, plus heat shield

Qutdoor, NRTL-certifiad, NEMA type 3R, polycarbonate construction

« 20 Ato 50 A breaker inputs: 14 to 4 AWG copper conductors

= &0 A breaker branch input: 4 to 1/0 AWG copper conductors

+ Main lug combined cutput: 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

PROJECT NAME

BARRETT RESIDENCE
694 NW SAVANNAH CIR,
LAKE CITY, FL 32055

Cellular CELLMODEM-M1-06-SP-05, CELLMODEM-M1-06-AT-05 (4G based LTE-M1 celiular modem). Mote that an Enphase
Mobile Connect cellular modem is required for all Ensemble installations.

Ethernet Optional, 802.3, Cal5SE (or Cal &) UTP Ethernet cable (not included)

COMPLIANCE

Comphance id Combiner

Compliance, [Q Gateway

To learn more about Enphase offerings, visit enphase.com

27 Er t } e Enphase logo, |G Combiner 4

UL 1741, CAN/CBA C22.2 No. 1071, 47 CFR, Part 15, Class B, ICES 003
Production metering: ANSI C12.20 accuracy class 0.5 (PY production)
Consumpiion metering: eccuracy class 2.5

UL &06071-1/CANCEA 22.2 No. 61070-1

2 ENPHASE.
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SOLARMOUNT =*UNIRAC 2 UNIRAC

SOLARMOUNT defined the standard in solar racking. Features are designed to get installers off the roof
faster. Our grounding & bonding process eliminates copper wire and grounding straps to reduce costs.
Systems can be configured with standard or light rail to meet your design requirements at the lowest cost
possible. The superior aesthetics package provides a streamlined clean edge for enhanced curb appeal, with

no special brackets required for installation.
END VERSATI[ITY

CAPS UNE I'ROI]UGT MANY AI’I’LIGATIGHS

e flsh to the 00f o 2 i odue INTEGRATED BONDING
sl ] p | o SPLICE BAR

SOLARMOUNT

OPTIMIZED COMPONENTS
INTEGRATED BONDING & PRE ASSEVBLED PARTS

Gomponents

INTEGRATED BONDING
MIDCLAMP

i 1
] uuL]qunn,uur |JI'IHEL.|. |II'IdHLId| and aes H’I[-‘lll Aspi

AUTOMATED DESIGN TOOI.

I]ESIGN PI.ATFORM AT YUUR SER'JIGE
j sl INTEGRATED BONDING

L-FOOT w/ T-BOLT

Now Featuring:

THE NEW FACE OF SOLAR RACKING

Superior Aesthetics Package

INTEGRATED BONDING
MICROINVERTER MOUNT w/
WIRE MANAGEMENT €

:UL2103 .

UNIRAC CUSTOMER SERVICE MEANS THE HIGHEST LEVEL OF PRODUCT SUPPORT

"

D

LOSE ALL OF THE COPPER & LUGS  SMALL IS THE NEXT NEW BIG THING  ENHANCED DESIGN & LAYOUT TOOLS

[e] enphase

FNEQ(‘Y

System arounding thiough Enphase microinverters and tunk cables — Light Rail is Fully Compatible with all SM Components  Featuring Google Map  Capabilitics  within - U-Builder

BANKABLE WARRANTY

& your project to chan

TECHNICAL SUPPORT

cal support team is de

of mind
quality. SOLARN
lirmited product waeranty and 2 fue

FAST INSTALLATION. SUPERIOR AESTHETICS

BU0REVREVIE VIR 0EOE T 80000 VRO DREFS000 00D TR RD 180 DRE0EEVEL T 00000 IR0 TE0 TR0 180080 FEE V0L IRE 0000000 D00 00 0R VELYRA R0 0000AFFEFLIEDIRYDBTDSE VI V00000000 IR0 S0 80180000 DEFVIEVIRYDRE0EE VA0 U0 0000 0ED U0 YRN R0 0A00RF ARV IEIREDRTDSE VO PO0EDUE0ET DO IR0 OEL IR0 080 VAEDTFVID VIR DBE 0B V00000 IR R R0 VAR RO

OPTIMIZED COMPONENTS e« VERSATILITY « DESIGN TOOLS « QUALITY PROVIDER

simplifies your permilting and poject p geear [imited finish warranty.

PROTECT YOUR REPUTATION WITH QUALITY RACKING SOLUTIONS BACKED BY ENGINEERING EXGELLENCE AND A SUPERIOR SUPPLY CHAIN

PRIEANTH RS PN ELL
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SOLAR
MOUNT

BONDING MIDCLAMP ASSEMBLY

BONDING MIDCLAMP ASSEMBLY

o Aluminum mid clamp with stainless steel bonding pins that pierce module frame
anodization to bond module to module through clamp

9 Stainless steel nut bonds aluminum clamp to stainless steel T-bolt

Serrated T-bolt head penetrates rail anodization to bond T-bolt, nut, clamp, and

modules to SM rail

AT
“»

Bare Copper Wire

d
b, -
, ~
(i T
1) I ! \
~ . ’
L E . D .
|EQ§'E:;5TEM e BONDING
MICROINVERTER
Option 1: o~ MOUNT -
Ground Through
b Enphase Trunk Cable
BONDING MIDCLAMP A
i ASSEMBLY - - 27 %
,l M 1 1 1 I
A “ ; 4 ‘\ !‘ c
Option 2: Ground Lug w/ ‘ RAILTO L-FOOT

|48

BONDING RAIL
SPLICE BAR

.

BONDING CONNECTION GROUND PATHS :

INSTALLATION GUIDE ; PAGE

Crar

BONDING RAIL SPLICE BAR

Bonding Hardware creates bond between splice
bar and each rail section

Aluminum splice bar spans across rail gap to
create rail to rail bond. Rail on at least one side
of splice will be grounded.

T

-

BONDING MICROINVERTER MOUNT

o Hex nut with captive lock washer bonds metal
microinverter flange to stainless steel T-bolt

9 Serrated T-bolt head penetrates rail anodization
to bond T-bolt, nut, and L-foot to grounded

SM rail d including racking and

RAIL TO L-FOOT w/BONDING T-BOLT

o Serrated flange nut removes L-foot anodization
to bond L-Foot to stainless steel T-bolt

Serrated T-bolt head penetrates rail anodization
to bond T-bolt, nut, and L-foot to grounded
SM rail

7

RACK SYSTEM GROUND

o WEEB washer dimples pierce anodized rail to
create bond between rail and lug

Solid copper wire connected to lug is routed to
provide final system ground connection.
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The Right Way!"

ProteaBracket™

A versatile bracket for
mounting solar PV to
trapezoidal roof profiles

ProteaBracket™ is now made in aluminum.
Still the most versatile trapezoidal metal
roof attachment solution on the market,
the 5-5! ProteaBracket just got better!

The bracket features an adjustable
attachment base and module attachment
options to accommodate different roof
profile dimensions and mounting options.

Our pre-applied EPDM gasket with peel
and stick adhes

a shap, ensuring e ate

placement the first time.

With no m ;

and a weather-proof fit, ProteaBracket
offers you the most versatile solar
attachment solution available.

ProteaBracket* can be used for
rail mounting or “direct-attach”
with S-5! PYKIT™

NOW AVAILABLE
IN ALUMINUM

Features and Benefits

34% lighter - saves on shipping
Stronger L-Foot™

Load-tested for engineered
application
Corrosion-resistant materials
Adjustable - Fits rib profiles

up to 3"

Peel-and-Stick prevents accidental
shifting during installation
Fully pre-assembled

25-year warranty*

ProteaBracket™

888-825-3432 | www.S-5.com |

S-S

The Right Way!”

ProteaBracket™ is compatible with common metal roofing
materials and comes with a pre-applied EPDM gasket on
the base,

Mote: All four pre-punched holes must be used to achieve tested strength,
Fasteners are provided,

For design assistance, ask your distributor, or visit
www.5-5.com for the independent lab test data that can
be used for load-critical designs and applications. Also,
please visit our website for more information including
metallurgical compatibilities and specifications.

S-5!" holding strength is unmatched in the industry.

Multiple Attachment Options:

Side
Mount Rail

Bottom
Mount Rail

w/ §-5!
PVKIT™

(rail-less)

5-51” Warning! Please use this product responsibly!

Products are protected by multiple U.5. and foreign patents. For published data regarding holding

strength, bolt lorque, palents, and lrademarks. visit the 5-5! website al www.5-5.com.

Copyright 2008, ietal ool ineovations, Lid, 55! products are patent protected
S-Sl aggressively peatacts s patents, trademarks, and cooyr ghts. Vs

ProteaBracket™ is the perfect solar attachment solution for most trapezoidal
rib, exposed-fastened metal roof profiles!

ProteaBracket™ iz sill svailabis i

0.35" % | 00" Slotted Hole—"

ProteaBracket fits profiles
up to 3 inches

«\0 Na surface preparation needed. (1) Wipe away
3, excess oil and debris. (2) Peel off adhesive release paper.
?,\f {3} Align and mount bracket directly onta crown of panel.
C;ﬂ {4) Secure ProteaBracket through pre-punched holes, using
\% piercing-point 5-50 screws.

ProteaBracket™ and the 5-5! PVKIT™ 2.0
mounted on a trapezoidal roof profile

Distributed by

Castillo
Engineering G

S50LAR DOME 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

PROJECT INSTALLER

signed by:
Ermocrate
s E Caustill
Date:

2022.06.15%
15:47:23

PROJECT NAME

BARRETT RESIDENCE
694 NW SAVANNAH CIR,
LAKE CITY, FL 32055

SHEET NAME

DATA SHEET

SHEET SIZE

ANSI B
1" X17"

SHEET NUMBER

DS-06




	Sheets and Views
	Barrett Residence-G-01
	Barrett Residence-A-00
	Barrett Residence-A-01
	Barrett Residence-S-01
	Barrett Residence-S-01.1
	Barrett Residence-S-02
	Barrett Residence-S-02.1
	Barrett Residence-E-01
	Barrett Residence-E-02
	Barrett Residence-E-03
	Barrett Residence-DS-01
	Barrett Residence-DS-02
	Barrett Residence-DS-03
	Barrett Residence-DS-04
	Barrett Residence-DS-05
	Barrett Residence-DS-06


