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PROJECT DESCRIPTION:

CODES AND STANDARDS

OWNER

HOUSE PHOTO

PROJECT INSTALLER

24x330 PANASONIC: VBHN330SA17 (330W) MODULES
ROOF MOUNTED SOLAR PHOTOVOLTAIC MODULES

SYSTEM SIZE:  7.92kwW DC STC
ARRAY AREA #1: 432.96 SQ FT.

EQUIPMENT SUMMARY
24 PANASONIC: VBHN330SA17 (330W) MODULES
24  ENPHASE 1Q7X-96-2-US MICROINVERTERS

RACKING: UNIRAC LIGHT RAIL
ATTACHMENT: FLASHKIT PRO

DESIGN FACTORS:

WIND SPEED (ULT): 120
WIND SPEED (ASD): 93
RISK CATEGORY: I
EXPOSURE: B

GOVERNING CODES :

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

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

section is located

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

Sheet where
section is located

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

on applicable sheet

Ground Terminal ..... )

Grounding Point/rod....

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

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

Main Distribution

Panel .....ccccoeveeennnne MDP

Overcurrent Breaker.. o~

INVErter .coovvvevereeennne
oo
Transformer .............

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

ATS
Transfer Switch

Vent, Attic fan
(Roof obstruction) o[l

PV Roof Attachment
Trusses -

Conduit

Fire Access

Abbreviations:

AC
APPROX
AWG
BAT
cB
DC
ACD
DISC
(E)
EL
EQ
GP
IB
MCB
MFR
MIN
MISC
MDP
(N)
NVAD
OCPD
POCC
PV
SF
STC
SD
TEG
TBD
TYP
UNO
UM
VIF
wp

Alternating Current
Approximate

American Wire Gauge
Tesla Powerwall
Combiner Box

Direct Current

AC DISCONNECT
Disconnect

Existing

Elevation

Equal

Generation Panel

Junction Box

Main Combiner Box
Manufacturer

Minimum

Miscellaneous

Main Distribution Panel
New

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

Standard Test Conditions
Soladeck

Tesla Backup Gateway 2
To Be Determined

Typical

Unless Otherwise Notified
Utility meter

Verify In Field

Weather Proof

System Description

This system is a grid-tied, PV system, with PV generation consisting of 24
PANASONIC: VBHN330SA17 (330W) MODULES with a combined STC rated dc
output power of 7920 W. The modules are connected into 24 ENPHASE
IQ7X-96-2-US MICROINVERTERS . The inverters 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 Electric 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 —»f || |-eeeeee
Microinverters—» Junction PSItir;itt;/) f Q

Box

Connection

Utility Meter
Figure 1: PV System Block Diagram
The inverter meets the requirements of IEEE 1547 and UL 1741.
Approximate system output: 10,384 kWh per year.
- 41.50" =
ALLOWABLE DESIGN PRESSURE PSF
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MODULE TYPE, DIMENSIONS & WEIGHT

NUMBER OF MODULES = 24 MODULES

MODULE TYPE = PANASONIC: VBHN330SA17 (330W) MODULES
WEIGHT =40.81 LBS / 18.5 KG.
MODULE DIMENSIONS = 62.6" x 41.5" = 18.04 SF
UNIT WEIGHT OF ARRAY = 2.26 PSF

) FRowy YARD

N 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:
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NON - EXPOSED MODULES | EDGE / EXPOSED MODULES
s WIND
ZONES
SPAN | CANTILEVER | SPAN | CANTILEVER
ZONE 1 60" 14" 60" 14"
l ZONE 1' X X X X

f: ZONE2e | 6-0" 14" 6 - 0" 14"
~ ZONE2n |  6-0" 14" 6 -0" 14"
~/ ZONE2r |  6-0" 14" 6 - 0" 14"
: ZONE3e | 6'-0" 14" 6 - 0" 14"
ZONE3r | 6-0" 14" 6 -0" 14"

2) EXISTING RESIDENTIAL BUILDING IS AN ASPHALT SHINGLE ROOF
WITH MEAN ROOF HEIGHT IS 15 FT AND SYP 2"X4" ROOF TRUSSES
SPACED 24" O.C. EXISTING ROOF SLOPE FOR SOLAR SYSTEM
RETROFIT IS 30.3 DEGREES. CONTRACTOR TO FIELD VERIFY AND
SHALL REPORT TO THE ENGINEER IF  ANY DISCREPANCIES
EXIST BETWEEN PLANS AND IN FIELD CONDITIONS.

* | CERTIFY THAT THE INSTALLATION OF THE MODULES IS IN
COMPLIANCE WITH FBC: RESIDENTIAL CHAPTER 3. BUILDING
STRUCTURE WILL SAFELY ACCOMMODATE LATERAL AND UPLIFT

(N) (24) ENPHASE
WIND LOADS AND EQUIPMENT DEAD LOADS. *

1Q7X-96-2-US

PROJECT INSTALLER
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Digitally

MICROINVERTERS

ROOF #1
(24) PANASONIC: VBHN330SA17 (330W) MODULES

(36) PV ROOF ATTACHMENT
@ 72" 0.C. MAX
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Ig W - EDGE MODULE
o 7/  -EXPOSED MODULE
= L] - NON- EXPOSED MODULE
<] - MISSING MODULE
- MIN. MODULE EDGE DISTANCE LINE
e - MODULE EXPOSURE LINE
| - WINDZONE 1 (TYP)
| - WIND ZONE 1 (TYP)
| - WINDZONE 2e (TYP)
TOTAL ARRAY AREA & ROOF AREA CALC'S m - WIND ZONE 2n (TYP)
ROOF | [ [ T | ] e )
OO oo “U0U - WIND ZONE 2r (TYP)
ROOF | ROOFTYPE \ARRAYAREA|  \REA | COVERED | TILT AZIMUTH | TRUSS TRUSS
1 | MODULE LAYOUT (Sq. Ft.) (Sq.Ft) | BY ARRAY SIZE SPACING m - WIND ZONE 3r (TYP)
(%)
o - WIND ZONE 3e (TYP)
S-01 | SCALE: 3/32" =10 #1 QSHT,\TQI'_'E 432.96 1177.68 36.76 30.3° 103° 2"X4" 24" 0.C.
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NOTE : PARTIAL PRESSURES OF THE WIND ZONES ON
ALL MODULES HAVE BEEN VERIFIED AND ARE WITHIN
THE ALLOWABLE PER THE MANUFACTURER
SPECIFICATION, INSTALLER SHOULD FOLLOW THE
LAYOUT TO AVOID HIGHER ZONAL PARTIAL
PRESSURES. ANY CHANGES IN LAYOUT SHOULD BE
REPORTED BACK TO THE ENGINEER OF RECORD.

1 | PARTIAL PRESSURE AND MODULES EXPOSURE

2h, DISTANCE : 10"

SCALE: 3/32" = 10" 0.5h DISTANCE : 7' - 6"

S-01.1 |

LEGEND

) - EDGE MODULE
U - EXPOSED MODULE
L] - NON- EXPOSED MODULE
=y - MISSING MODULE
- MIN. MODULE EDGE DISTANCE LINE
77777 - MODULE EXPOSURE LINE
- WIND ZONE 1' (TYP)

- 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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UNIRAC L-FOOT

CHANNEL NUT

SOLAR MODULE

GROUNDING END CLAMP

UNIRAC LIGHT RAIL (TYP.) ASPHALT SHINGLE ROOF

FLASH KIT PRO FLASHING

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

(E) ROOF SHEATHING
(2"X4") TRUSS SPANNER OR BLOCKING

FOR MISSED TRUSS ATTACHMENT

(IF REQUIRED)

5/16"DIA. X 2.5"MIN.
EMBEDMENT LAG SCREW

AT EACH ATTACHMENT POINT
INTO EXISTING FRAMING

1 | ATTACHMENT DETAIL

S-02 | SCALE -1"=1'-0" UNIRAC L-FOOT

UNIRAC LIGHT RAIL (TYP.)

FLASH KIT PRO FLASHING

(2"X4") TRUSS SPANNER OR BLOCKING
FOR MISSED TRUSS ATTACHMENT

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

EMBEDMENT LAG SCREW

2 ATTACHMENT DETAIL (ENLARGED VIEW) TG EXISTING ERAMING

INTO EXISTING FRAMING

S-02 SCALE: 1"=2"
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FIGURE 180831
CILEBRETEE D8 BN WD $EEEDE. Vi POR RISK CATEGORY 8 GUILDNGE &) OTHER STRUSTURES

DESIGN PRESSURES
WIND LOAD CALCULATIONS FOR MODULES INSTALLED ON ROOFS WITH A HEIGHT LESS THAN 60' g ey o
SITE INFORMATION 1 18.0 -18.8 pet
FEC VERSION 2020 RISK CATEGORY I 2‘ j f‘c :s g s s, i —
X i) = o arl e LR -1 viodule aliowaie UpHIT pressure psi
WEANRIQF HEK_BHT ") i ERFURRE Lol REORY & 2n 16.0 214 psf Module allowable down pressun 75 psf
ROOF LENGTH (f 707 ROOF SLOPE 7 /12 - o i,
ROOF WIDTH (%) 81.1 ROOF SLOPE (%) 303 + b 20 psf
PARAPET HEIGHT (f) 00 ROOF TYPE GABLE % 150 154 pof
MODULE LENGTH (in) 326 ULTIMATE WIND SPEED 120 mph
MODULE WIDTH (in) 4150 NOMINAL WIND SPEED 93 mph L
0 Al T 18U i )
MCDULE CRENTATION PORTRA EXPCSURE FACTOR (Ce) 1.000 e, i S iy s -
MODULE AREA (sq. ft) 18,04 TEMPERATURE FACTOR (Ci 1.000 ARRAY EDGE FACT OR (NON-EXPOSED) 1 Eepat s 6
GROUND SNOWLOAD (psh 0.0 IMPORTANCE FACTOR (i) 1.000
DEAD LOAD (psf) 30 SLOPEFACTOR (Cs) 0910 — i ————
SLOPED ROOF SNOW LOAD (psf) 0.0 Ky 0.850 ROGF ZONE DOWN  UP (Exposed) UP (N. Exposed)
EFFECTIVE WIND AREA () 18.0 Kzt 1.000 i 50 -84 168 pet
GROUND ELEVATION (%) 95.0 Ko 0.997 * X A ~ B
) % 150 94 460 pf
HWHzZ NO K 0575 4 b P s
o 160 g4 460 psf
DESIGN CALCULATIONS 3 160 72 81 psf
VELOCITY PRESSURE (q) = 00256"KeKzKzrKoV* i e oz R
VELOCITY PRESSURE(ASD) 108 psf
ATTACHMENTS USED
WIDTH OF PRESSURE COEFFICIENT 611 10% = 611" ZONEWIDTHA 4FT ARLRGCHMENE MEDEL e Balls gl
15" 40% 5 6 ZONE2WDTH NA (FOR(®)<7°) £ T B S RENO i b
ADHEIWIBIR. WA (FERI=FY MAX DESIGN LOADS ALLOWABLE
5 LIMIT MAX SPANTO NA_ in
EXTERNAL PRESSURE COEFFICIENT ZONE 1 0797 1544 T % 5 G OERALE Ea T e 5
ZONET X X ROOF ZONE DOWN _ UP (Exposed) UP (N Exposed) SPANS (B) SPANS (NE)
a J A
ZONE 2e 0.ro7 1544 1 2504 3039 2504 Ibs 72 in 72in
ZONE 2n 0797 -1803 1 X X X Ibs ¥in ¥ in
ZONE 2r 0:797 -1.544 L 2504 3039 2504 Ibs 72 in 72in
ZONE 35 0797 2234 n 2504 3496 2504 Ibs 721 72in
ZONE 3r 0797 1248 2 2504 3039 2504 Ibs 721 72in
3e 2504 4257 2838 Ibs 721 721in
INTERNAL PRESSURE COEFFICIENT (+£) 0.18 3 2504 %5189 2504 Ibs 72 72in
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SOLAR ARRAY (7.92 KW-DC STC) TOTAL
(24) PANASONIC VBHN330SA17 330 W MODULES Castillo (h
(02) STRINGS OF 12 MODULES Engineering
NOTE: SOLAR DONE RIGHT®
1. SUBJECT PV SYSTEMS HAS BEEN DESIGNED TO MEET THE
REQUIREMENTS OF THE NEC 2017, AND THOSE SET FORTH BY CASTILLO ENGINEERING
| THE FLORIDA SOLAR ENERGY CENTER CERTIFICATION, SERVICES, LLC
| INCLUDING MAXIMUM NUMBER OF MODULE STRINGS, MAXIMUM 620 N. WYMORE ROAD,
NUMBER OF MODULES PER STRING, MAXIMUM OUTPUT, MODULE SUITE 250,
- MANUFACTURER AND MODEL NUMBER, INVERTER MAITLAND, FL 32751
| L MANUFACTURER AND MODEL NUMBER, AS APPLICABLE. ERMOCRATES & OAG L L PE 52590
| ENPHASE 1Q7X-96-2-US COPYRIGHTED BY
MICROINVERTERS CASTILLO ENGINEERING
| SERVICES, LLC
PV MODULES
| REVISIONS
‘ DESCRIPTION DATE REV
\ INTERCONNECTION
\ 120% RULE - NEC 705.12(B)(2)(3)(b)
\ UTILITY FEED + SOLAR BACKFEED 70 UTILITY GRID
| 200A + 40A = 240A PROJECT INSTALLER
| BUSS RATING x 120% ’JLT‘ Eﬂ ’J'ﬂ N
200A x 120% = 240A BI-DIRECTIONAL —a = s
| / Unicity
UTILITY METER i
| 1-PHASE, 240V Solar Energy
| (N) AC DISCONNECT: L1 [L2][N]
(N) 125A ENPHASE |Q COMBINER 3 240V, 60AMP RATED, Diaitally
| (X-1Q-AM1-240-3) [WITH UPTO (4) NEMA 3R, UL LISTED, "Gitred by:
| 2-POLE BREAKERS AND ENVOY LOCKABLE & NON FUSIBLE -—— (E) MAIN BREAKER Ermocrates
‘ COMMUNICATION GATEWAY] (IF REQUIRED) 200A/2P, 240V E Gt
! (N) SOLADECK N g A Date:
600 V, NEMA 3R [ A ot 1 . 3
| UL LISTED L1 3 L1y ] &G ‘ 532311054122
L2 IL2] 9L
DU @O [ e |
N IN]
[N [N
H@ Ul D0 - ¢—— "} ——"")—————— 7 o T PROJECT NAME
! (2) 10/2 ROMEX RUN IN ATTIC | @_A J\_@
| OR
(2) #10 AWG THWN-2 - RED — T | L1 L1 LL
2) #10 AWG THWN-2 - BLACK -
| #10 AWG c LA | Li—7 T O x
. — (1) #6 AWG THWN-2 GND 3) 46 AWG THWN.2 L2 JOA2P L2 =z 0w
| P~IN3/4"IMC, RMC, FMC, LFMC, A 2 b \ T G L S
PVC, HDPE, NUCC, RTRC, ( 1),,#6 " G A G A | = Z N
\ LENC, FMT, ENT OR EMT IN 1" IMC, RMC, FMC, LFMC, L2 A = o«
CONDUIT RUN PVC, HDPE, NUCC, RTRC, | % “
| LFNC, EMT, FMT OR ENT 0] o T
N I~ —
‘ 6 8 [ [[100000¢C @) T E
\ 0 (E) MAIN DISTRIBUTION 0 =0
| 0 PANEL, 200A RATED, 240V —= b > ¢
0 EXISTING GROUNDING — © <
\ a ELECTRODE SYSTEM — o —
\ -~ prd (e}
| 20A/2P (3 <
L1 ) n
t
| L2 [0
b
‘ 20A/2P
| L1 o SHEET NAME
. b
| H o ELECTRICAL
b
LINE DIAGRAM
e ol — ——4
N] SHEET SIZE
ANSI B
M X17"
1 | ELECTRICAL LINE DIAGRAM SHEET NUMBER
E-01 SCALE: NTS E-01




AC CONDUCTOR AMPACITY CALCULATIONS:
FROM ROOF TOP SOLADECK TO LOAD CENTER

AC CONDUCTOR AMPACITY CALCULATIONS:

FROM AC COMBINER BOX TO MSP

MODULE MANUFACTURER PaMasoNIC MODULE PROPERTIES
MODULE MDODEL VBHMIE3OEA17 Voo 59.7 Isc &.07
INVERTER MANUFACTURER ENPHASE VMPR 5E) IMP =T
INWNERTER MODEL ENPHASE I 7 X TG vYoC -0.23%/ °C|TC vME -0.258%/ G
MODULES/BRANCH CIRCUIT 1 12 PrMP SAEE NMOCT 45 C
MOpDuLES/BRANCH CirRCIT 2 12
TaoTtAL ARRAY POWER (KW) 7.92
SYSTEM ACc VOLTAGE 240V 1-PHasE
INVERTER PROFPERTIES
DESIGN TEMPERATURE OUTPUT VOLTAGE 240 L-L 1-PH
MINM. AMBIENT TEMR, F 3= MaAX INPUT DC VOLTAG 80 vor
MAX. AMBIENT TEMFE. "F T 1% DOFERATING RANGE 25 - B0 vpoe
CALCULATED MAX. VDC 75 MPPT VOLTAGE RANGH 53 - 64 vVbC
CALCULATED MIN YMP 46 START VOLTAGE 20 vbe
CoNDuwuiT FiLL Max INPUT POWER 450 WbDo
NUMBER OF CONDUITS 1 ConTiINuUOUSs AC Pows] 215 VA
AmMPaACITY CALCULTIONS
S S - S 1.25 % e so ‘c AMEIEONT TEMP CoNnpuwIT Fioe DERATED | MAXIMUM CIRCUIT
MAX AMPS AMPACITY | TEMP F | DERATE FilLL DERATE |AMPACITY BREAKER
CIRCUIT 1 15.8 19.7 #10 40 130 a.7e 4 o.8 R 20 A
CirRCUIT 2 15.8 19.7 #10 40 130 o.7e 4 o.8 St 20 A
ALC COMBINER
el B 31.5 39.4 #e = 925 a.g9ae 2 1 e <0 A
MAXIMUM CIRCUIT VOLTAGE DRDF] 2%
VOLTAGE DROP CALCULATIONS
CIRCULAR Max
CirCcuIT AWDG 1 v
MiLLs LENGTH
CircuUIT 1 #10 10280 15.8 240 123 FEET
CIRCUIT 2 #10 10380 15.8 240 123 FEET
ComeiNER PanMer OuTPUT #6 256240 FT..5 240 Tms REEE

NOTES

TEMP DERATE BASED ON NEC TaBLE

210,15(BI{2HaA)

CONDUIT FILL DERATE BASED OM NEDC TABLE 3 10. 15181 3)(A]

MaAXIMUM VOC CALCULATED UESING MODULE MAMUFACTURE TEMFPERATURE COEFFICIENTE PER NED &520.7{A)

UNLESS OTHERWISE SPECIFIED, ALL WIRING MUST BE THHMN OrR THWMN-2 COPPER

ALL WIRE SIZES LISTED ARE THE MINIMUM ALLOWABLE

IM AaNY CELL INDICATES A POTENTIALLY UNSAFE CONDITION

IN aANY CELL INDICATES THAT THE SYSTEM IS SAFE AND COMPLIES WITH NEC REQUIREMENTS

INFORMATION INPUT BY SYSTEM DESIGNER

INFORMATON OBTAINED FROM MANUFACTURER DATASHEETS

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

10.
1.
12.

13.
14.
15.

16.

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 DEGREES 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. VIA WEEB 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).
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ENPHASE 1Q7X-96-2-US MICROINVERTER

Input Data (DC)

PROJECT NAME

SANTIAGO RESIDENCE
556 NW HIGH POINT DR
LAKE CITY, FL 32055

SHEET NAME

WIRING CALCULATIONS

SHEET SIZE

ANSI B
1" X17"

Recommended Input Power (STC) 320-460W +
Maximum Input DC Voltage 79.5V
Peak Power Tracking Voltage 53V-64V
Operating Range 25V-79.5V
Min. / Max. Start Voltage 33V /79.5V
Max DC Short Circuit Current 10A
Output Data (AC)
Maximum Output Power 320w
Nominal Output Current 1.31A
Nominal Voltage / Range 240V/211-264V
Nominal Frequency / Range 60 Hz
Extended Frequency / Range 47-68 Hz
Power Factor at rated power 1.0
Maximum unit per 20A Branch Circuit 12 (240 VAC)

SHEET NUMBER

E-02




~ A WARNING

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

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

AWARNING DUAL POWER SOURCE
SECOND SOURCE IS PHOTOVOLTAIC SYSTEM

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

SOLAR PV SYSTEM

EQUIPPED
WITH RAPID SHUTDOWN

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

ADHESIVE FASTENED SIGNS:
e THE LABEL SHALL BE SUITABLE FOR THE ENVIRONMENT
WHERE IT IS INSTALLED.
 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]

PHOTOVOLTAIC SYSTEM AC DISCONNECT
RATED AC OPERATING CURRENT 31.5 AMPS

AC NOMINAL OPERATING VOLTAGE 240 VOLTS

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

WARNING
INVERTER OUTPUT CONNECTION DO NOT
RELOCATE THIS OVERCURRENT DEVICE

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

DATA PER PANEL
NOMINAL OPERATING AC VOLTAGE - v
NOMINAL OPERATING AC FREQUENCY- m
MAXIMUM AC POWER- 7y

MAXIMUM AC CURRENT- A

MAXIMUM OVERCURRENT DEVICE RATING
FOR AC MODULE PROTECTION PER CIRCUIT-

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

SOLAR PV SYSTEM EQUIPPED
WITH RAPID SHUTDOWN

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

SOLAR ELECTRIC
PV PANELS

|

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

SYSTEM LABELING

SHEET SIZE

ANSI B
1" X17"

SHEET NUMBER

E-03




Panasonic = 1BE Panasonic

Photovoltaic Module Photovoltaic Module

N330/N325 N330/N325

Panasonic’s unique heterojunction technology uses ultra-thin
amorphous silicon layers. These thin dual layers reduce losses,
resulting in higher energy output than conventional panels.

........

Shoel Circuil Current [Lscl

Temperature Soefticient [Prax| L

Temperalure Coeflicient

Termpe Coefficient (15c)

| [ 1%

HOCT

= Panasonic Conventional

CEC PTC Rating

f—t B— —t

Advanced bifacial cell designed for increased energy output.
The cell utilizes sunlight reflected back from the rear side
material which captures more light and converted into energy.

L[_J

|
I
| %
%

Panasonic

Wodule &ea 18:02 FLE6F i |
Weight 4081 Lbs. [13:5kg) BE ]
Dhmensons LeaxH 1.5 G 1053x4T il N s et

Cahble Length +Malz/-Femzle

WhiEnze Lazd IFronil

i Linas [Back!

Pallzt Dimenzians LaWzH

Pallet Pallet Wegh Uil s ] “Plesige refa: 1 e ndtallatian Manial o dilfeient s
25 Year Product and Performance Warranty** 5 per 4 ©
Industry leading 25 year product workmanship fuantine per 20 Sanvainer

and performance warranly is backed by a century

High Efficiency at High Temperatures
As temperature increases, HIT® continues to
perform at high levels due to the industry leading

temperature coefficient of -0.258% /°C. No other old company- Panasonic. Power output is
module even comes close to our temperature guaranteed to 90.76% after 25 years, far greater
characteristics. That means mare energy than other companies.

throughout the day.

ng Temperaturs

400 |

Hail Safety lmpact Yeloety 1" hailstone 125mml a1 32 mph 1 23mds]
Quality and Reliability

Panasonic’s vertical integration, 20 years of
experience manufacturing HIT® and 20 internal
tests beyond those mandated by current limited roof space.
standards provides extreme quality assurance.

Higher Efficiency 19.7%
Enables higher power output and greater energy
yields. HIT® provides maximum production for your ; ) m— ) Lo

Lirnited Warranty 5+ ¥re Workmenship ard Power Dutut [Linear]™=*

NOTE: Standard

Enhanced Frame Design
A new 40 mm frame increases durability and
strength being able to handle loads of up to 5400 Pa.

Low Degradation
HIT “N-type” cells result in extremely Low Light
Induced Degradation [LID] and zero Potential

Induced Degradation [PID) which supports Also, the waler drainage system give rain, water and

reliability and longevity. This technology reduces snow melt a place to go, reducing water stains and

annual degradation to 0.26% compare to 0.70% soiling on the panel. Less dirt on the panel means

in conventional panels, guaranteeing more power more sunlight getting through to generate power. Panasonic Eco Solutions of North Ameri

for the long haul.

HIT® i a registered trademark of Panasonic Broup
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PROJECT NAME

556 NW HIGH POINT DR
LAKE CITY, FL 32055

SANTIAGO RESIDENCE

SHEET NAME

DATA SHEET

SHEET SIZE

ANSI B
1" X17"

SHEET NUMBER

DS-01
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Enphase
IQ 7X Microinverter

The high-powered smart grid-ready

Enphase 10 7X Micro™ dramatically simplifies the
installation process while achieving the highest
system efficiency for systems with 96-cell modules.

Part of the Enphase 1Q System, the 1Q 7X Micro
integrates with the Enphase IQ Envoy™, Enphase |Q
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.

To learn more about Enphase offerings, visit enphase.com

Easy to Install

+ Lightweight and simple

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

Efficient and Reliable

+ Optimized for high powered 96-cell* modules
+ Highest CEC efficiency of 97.5%

+ 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

+ Remotely updates to respond to changing
grid requirements

+ Configurable for varying grid profiles
+ Meets CA Rule 21 (UL 1741-SA)

*The 1Q 7X is required to support 96-cell modules.

2 ENPHASE.

Enphase 1Q 7X Microinverter

INPUT DATA (DC)

Cbmmoniy used module pairings'
Module compatibility

Maximum input DC voltage

Peak power tracking voltage
Operating range

Min/Max start voltage

Max DC short circuit current (madule |sc)
Overvoltage class DC port

DC port backfeed current

PV array configuration

1Q7X-96-2-US

320 W-460W +

96-cell PV modules

785V

53V-64Y

25V -79.5V

33V/795V

104

Il

0A

1% 1 ungrounded array; No additional DC side protection required;
AC side protection requires max 20A per branch circuit
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OUTPUT DATA (AC) @ 240 VAC @ 208 VAC
Peak output power 320 VA
Maximum continuous output power 315vA

Nominal (L-L) voltage/range?
Maximum continuous output current

240V / 211264V
1.31 A (240 VAC)

208V /183229
1.51 A (208 VAC)

PROJECT INSTALLER

,f{\ Unicity

\ Solar Energy

iy,
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Nominal frequency 60 Hz

Extended frequency range 47 -68 Hz

AC short circuit fault current over 3 cycles 5.8 Arms

Maximum units per 20 A (L-L) branch circuit® 12 (240 VAC) 10 (208 VAC)
Overvoltage class AC port 11

AC port backfeed current 18 mA

Fower factor setting 1.0

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

EFFICIENCY @240 VAC @208 VAC
CEC weighted efficiency 975% 97.0 %
MECHANICAL DATA

Ambient temperature range

Relative humidity range

Connector type (1072-96-2-U5)

Dimensions (WxHxD)

Weight

Cocling

Approved for wet locations

Pollution degree

Enclosure

Environmental category / UV exposure rating

-40°C to +60°C

4% to 100% (condensing)

MC4 [or Amphenol H4 UTX with optional Q-DCC-5 adapter)

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

1.08 kg (2.38 |bs)

Natural convection - No fans

Yes

P03

Class Il double-insulated, corrosion resistant polymeric enclosure
NEMA Type 6 / outdoor
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FEATURES
Communication
Monitoring

Disconnecting means

Compliance

1. Mo enforced DC/AC ratio. See the compatibility calculator at

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 690,

CA Rule 27 (UL 1741-SA)

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

CAN/CSA-C22.2N0O. 1071-01

This product is UL Listed as PV Rapid Shut Down Equipment and conforms with NEC-2014 and
MNEC-2017 section 690.12 and C22.1-2015 Rule 64-218 Rapid Shutdown of PV Systems, for AC
and DC conductors, when installed according manufacturer’s instructions.

2. Nominal voltage range can be extendad beyond nominal if I€F|Ulr{‘l."| by rhm T|I|1_f
3. Limits may vary. Refer <o local requirements to define the number of micrainverters per branch in your area.

To learn more about Enphase offerings, visit enphase.com

ase Ensrgy, All righ

reserved, All trademarks

s or brands used are the property of Enphase Energy, [nc

PROJECT NAME

556 NW HIGH POINT DR
LAKE CITY, FL 32055

SANTIAGO RESIDENCE

SHEET NAME

DATA SHEET
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SHEET NUMBER
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Enphase 1Q Combiner 3

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

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

IQ Combiner 3

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

LISTED

To learn more about Enphase offerings, visit enphase.com

The Enphase 1Q Combiner 3™ with Enphase

IQ Envoy™ consolidates interconnec

tion

equipment into a single enclosure and

streamlines PV and storage installations by

providing a consistent, pre-wired sol

ution for

residential applications. It offers up to four

2-pole input circuits and Eaton BR series

busbar assembly.

Smart

.

Includes 1Q Envoy for communication
and control

.

Flexible networking supports Wi-Fi,
Ethernet, or cellular

Optional AC receptacle available for PLC
bridge

+ Provides production metering and optional
consumption monitoring

Simple

* Reduced size from previous combiner

» Centered mounting brackets support single
stud mounting

*+ Supports back and side conduit entry

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

+ 80 Atotal PV or storage branch circuits

Reliable

» Durable NRTL-certified NEMA type
3R enclosure

+ Five-year warranty

+ UL listed

= ENPHASE.

ACCESSORIES and REPLACEMENT PARTS (not included, order separately)

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

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

Consumption Monitoring* CT
CT-200-5PLIT

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

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

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%).

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

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

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

COPYRIGHTED BY
CASTILLO ENGINEERING
SERVICES, LLC
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ELECTRICAL SPECIFICATIONS

Rating

System voltage

Ealon 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 PV)
Max. total branch circuit breaker rating (input)

Production Metering CT

Continuous duty

120/240 VAC, 60 Hz

125 A

65 A

G0 A

Up to four 2-pole Eaton BR series Distributed Generation (DG} breakers only (not included)
B4 A

BOA of distributed generation / 90A with |Q Envoy breaker included

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

(\ Unicity

Solar Energy
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MECHANICAL DATA
Dimensions (WxHxD}

Weight

Ambient temperature range
Coaoling

Enclosure environmental rating

Wire sizes

Altitude

49,5 % 37.5 % 16,8 cm (19.5" x 14.75" x 6.63"), Height is 21.06’ (53.5 cm with mounting brackets).
7.5kg (16.5 |bs)

-40° C to +46° C {-40° to 115° F)

Matural convection, plus heat shield

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

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

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

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

Always follow local code requirements for conductor sizing.

To 2000 meters (6,560 feet)
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INTERNET CONNECTION OPTIONS
Integrated Wi-Fi

802.11b/g/n

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

Cellular Optional, CELLMODEM-01 (3G) or CELLMODEM-03 (4G) or CELLMODEM-M1 (4G based LTE-M)
(not included)

COMPLIANCE

Compliance, Combiner

Compliance, 1Q En\my

UL 1741

CAM/CSA CZ2.2 No. 107.1

47 CFR, Part 15, Class B, ICES 003

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

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

* Consumptlon monltormg is reqmred for Enphase Storage Systems.

To learn more about Enphase offerings, visit enphase.com

© 2018 Enphase Energy. All rights reserved. All trademarks or brands in this document are registerad by their respective owner,
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556 NW HIGH POINT DR
LAKE CITY, FL 32055

SANTIAGO RESIDENCE

SHEET NAME

DATA SHEET
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SHEET NUMBER
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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 VERSATILITY
GAES ONE I‘RIJI]UGT_ MANY AI’PLIGATIUNS

"h Lt Lhe H_I|J| or al

SOLARMOUNT

OPTIMIZED COMPONENTS
INTEGRATED BONDING & PREASSEMBLED PARTS

INTEGRATED BONDING
MIDCLAMP

INTEGRATED BONDING
SPLICE BAR

AUTDMATEI] DESIGN TDDI.

I]ESIGN PLATFORM AT YOUR SERVICE
| INTEGRATED BONDING

L-FOOT w/ T-BOLT

Now Featuring:

THE NEW FACE OF SOLAR RACKING

Superior Aesthetics Package
i
P

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

System grounding hrough Enphase microinverlers and runk cables — Lighl Rail is Fully Compalible with all SM Componenls  Fealuring Google Map  Capabililies within - U-Builder

INTEGRATED BONDING
MICROINVERTER MOUNT w/
WIRE MANAGEMENT

B:U12103

UNIRAC CUSTOMER SERVICE MEANS THE HIGHEST LEVEL OF PRODUCT SUPPORT

-

(e ]enphase

ERGY

CERTIFIED
QUALITY

ENGINEERING
EXCELLENCE

FAST INSTALLATION. SUPERIOR AESTHETIGS

ATECEECHE 00 STASTORE AR IRE R EARE0NEAN AR LTI AL VAL AL AN 1400 0 0RD 0080080 0RE AR U0 EEL AT ARDIEROEEOELUEOATAATATE LU0 TR0 0ET0FY 06 IR0 LR IRT0FEART AR IERAT:EFAELCERALE LA UV VAL EILETY R0 0SERSL OO0 IN0 D80 LARTAREABEAELAECAF LU0 AR CALUEL LTSN 0L LTE 00 0TE 0006000 RS0 0REAELIR LEATE VAL DIRETL LR COL R g

OPTIMIZED COMPONENTS < VERSATILITY « DESIGN TOOLS « QUALITY PROVIDER P

simplifies your permitling poject planning process excellence and commitment to fi

YOUR REPUTATION WITH QUALITY RACKING SOLUTIONS BACKED BY ENGINEERING EXCELLENCE AND A SUPERIOR SUPPLY CHAIN
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FEATURING o SHED & SEAL trchnoLosy

FLASHKIT PRO

FLASHKIT PRO is the complete attachment solution for composition shingle roofs. Featuring Unirac’s patented
SHED & SEAL technology, a weather proof system which provides the ultimate protection against roof leaks.
Kitted in 10 packs for maximum convenience, flashings and hardware are available in Mill or Dark finishes.
With FLASHKIT pro, you have everything you need for a quick, professional installation.

FULL-SYSTEM
WARRANTY

TRUSTED WATER SEAL FLASHINGS YOUR COMPLETE SOLUTION CONVENIENT 10 PACKS
rearuring © SHED & SEAL rechnoLoay Flashings, lags, continuous slot L-Feet and hardware ~ Packaged for speed and ease of handling

THE COMPLETE ROOF ATTACHMENT SOLUTION
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FOR QUESTIONS CR CUSTOMER SERVICE VISIT UNIRAC.COM OR CALL (505) 248-2702

FLASHKIT PRO

INSTALLATION GUIDE

#=UNIRAC

reaturing © SHED & SEAL TechnoLocy

FLASHKIT PRO IS THE COMPLETE FLASHING AND ATTACHMENT SOLUTION FOR COMPOSITION ROOFS.

INSTALL FLASHKIT PRO FLASHNG INSTALL LFOOT

PRE-INSTALL

- Locate roof rafters and snap chalk lines to mark the installation
puint for each roof attachment.

« Drill a 7/32” pilot hole at each roof attachment. Fill each pilot hole
with sealant.

STEP 1 INSTALL FLASHKIT PRO FLASHING

- Addd a U-shaped bead of roof sealant to the underside of the flashing
with the open side of the U pointing down the roof slope. Slide
the aluminum flashing underneath the row of shingles directly up
slape from the pilol hole as shown. Align the indicalor marks on the
lower end of the flashing with the chalk lines on the roof to center
the raised hole in the flashing over the pilot hole in the roof. When
installed correctly, the flashing will extend under the two courses of
shingles above the pilot hole.

STEP 2 INSTALL L-FOOT

- Fasten L-foot and Flashing into place by passing the included lag
bolt and pre-installed stainless steel-backed EPDM washer through
the L-foot EPOM grommet, and the raised hole in the flashing, into
the pilot hole in the roof rafter,

ATTACH L-FOOTTO RAIL

- Drive the lag bolt down until the L-foot is held firmly in place. It is
normal for the EPDM on the underside of the stainless steel backed
EPDM washer to compress and expand beyond the outside edge of
the steel washer when the proper forque is applied.

TIP:
- Ust caution to avoid over-torqueing the lag bolt if using an impact driver.

- Repeat Steps 1 and 2 at each roof attachment point.

STEP 3 ATTACH L-FOOT TO RAIL

« Insert the included 3/8"-16 T-bolts into the lower slot on the Rail
(sold separately), spacing the holts to match the spacing between
the roof attachments.

« Position the Rail against the L-Foot and insert the threaded end of
the T-Bolt through the continuous slotin the L-Foot. Apply anti-seize
to holt threads to prevent galling of the T-bolt and included 3/8
serrated flange nut. Place the 3/8” fange nut on the T-bolt and
finger tighten. Repeat STEP 3 until all L-Feet are secured to the Rail
with a T-bolt. Adjust the level and height of the Rail and torque each
bolt to 301-1bs.

FASTER INSTALLATION. 25-YEAR WARRANTY.
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FOR QUESTIONS CR CUSTOMER SERVICE VISIT UNIRAC.COM OR CALL (505) 248-2702
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SERVICES, LLC

COA # 28345
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MAITLAND, FL 32751

TEL: (407) 289-2575
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