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MODULE TYPE, DIMENSIONS & WEIGHT

NUMBER OF MODULES = 14 MODULES
MODULE TYPE = TRINA SOLAR TSM-DEQ9R.05 (415W) SOLAR MODULE
WEIGHT =48.06 LBS / 21.8 KG. 978 SW 2ND AVE GAINESVILLE ,

FL 32601

MODULE DIMENSIONS =69.37" X 44.65" = 21.51 SF CONTACT:-(800) 798-0315

ENGINEER OF RECORD

NUMBER OF INVERTER = 1 INVERTER
INVERTER TYPE = SOLAREDGE SE5000H-US INVERTER

DC SYSTEM SIZE: 5.81 KW
AC SYSTEM SIZE: 5 KW
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MODULES - 14
GROUND TILT -20°
GROUND AZIMUTH - 180°
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(N)JUNCTION BOX
600 V, NEMA 3R

UL LISTED
EQUIPPED WITH RAPID
SHUTDOWN
SOLAREDGE SE5000H-US
INVERTER
5000W ,99% CEC 240VAC,21A
|
~
(1) 12/2 NM-b RUN IN ATTIC OR
(1) #10 AWG THHN- RED
(1) #10 AWG THHN - BLACK
(1) #10 AWG THHN GND
IN 3/4" IMC, RMC, FMC, LFMC,
PVC, HDPE, NUCC, RTRC, s
LFNC, FMT, ENT OR EMT Frxa

CONDUIT RUN

(N) AC DISCONNECT:
240V, 60AMP, UNFUSED
NEMA 3R, UL LISTED

\\ S440 SOLAREDGE POWER

OPTIMIZER

PV MODULES

107' TRENCHING

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

NOTE:

SUBJECT PV SYSTEMS HAS BEEN DESIGNED TO MEET

THEREQUIREMENTS OF THE NEC 2017, NFPA 70 AND THOSE SET FORTH

BYTHE FLORIDA SOLAR ENERGY CENTER CERTIFICATION,
INCLUDINGMAXIMUM NUMBER OF MODULE STRINGS, MAXIMUM
NUMBER OFMODULES PER STRING, MAXIMUM OUTPUT, MODULE

MANUFACTURERAND MODEL NUMBER, INVERTER MANUFACTURER AND
MODEL NUMBER, AS APPLICABLE. 2. PROVIDE TAP BOX IN COMPLIANCE

WITH 312.8 IF PANEL GUTTER SPACE IS INADEQUATE.

SOLAR ARRAY (5.81 KW-DC STC)
AC SYSTEM SIZE 5 KW AC

(14) TRINA SOLAR TSM-DEQO9R.05 (415W) SOLAR MODULE
(1) SE5000H-US SOLAREDGE INVERTER

(1) BRANCH OF 14 MODULES

UTILITY FEED + SOLAR BACKFEED
200A + 30A =230 A

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

(N) AC DISCONNECT:
240V, 60AMP, UNFUSED
NEMA 3R, UL LISTED

—fg—— - —

L1 ! L1
L2 L2

(3) #10 AWG THWN-2

(1) #10 AWG THWN-2 GND
IN 3/4" IMC, RMC, FMC, LFMC,
PVC, HDPE, NUCC, RTRC,
LFNC, FMT, ENT OR EMT
CONDUIT RUN

//\\ L | L1 //\\ LT[N]
' ‘ L2 L2 l ‘
N N
200A/2P &~
g — - ’
‘
(3) #8 AWG THHN (3) #10 AWG THWN-2
(1) #10 AWG THHN GND (1) #10 AWG THWN-2 GND
IN 3/4" IMC, RMC, FMC, LFMC, IN 3/4" IMC, RMC, FMC, LFMC .
PVC, HDPE, NUCC, RTRC, PVC, HDPE, NUCC, RTRC, | A\_.
LFNC, FMT, ENT OR EMT LENC. FMT. ENT OR EMT ‘
NDUIT RUN ‘ y Al2P
co CONDUIT RUN 1 0
‘ 2

TO UTILITY GRID

oy

BI-DIRECTIONAL
UTILITY METER
1-PHASE, 240V
(OUTSIDE HOUSE)

(E) METER MAIN COMBO

240V.
(ON POLE)

— (N) MAIN BREAKER

200A/2P, 240V

EXISTING
GROUNDING
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ELECTRICAL CALCULATIONS:

1. CURRENT CARRYING CONDUCTOR

(A) BEFORE INVERTER

AMBIENT TEMPERATURE = 34°C

CONDUIT INSTALLED AT DISTANCE OF 7/8 INCHES ABOVE ROOF

TEMPERATURE DERATE FACTOR - 0.96 ...NEC 310.15(B)(2)(a)
GROUPING FACTOR - 0.8..NEC 310.15(B)(3)(a)

CONDUCTOR AMPACITY
= (OPT O/P CURRENT ) x 1.56 / A T.F/G.F ..NEC 690.8(B)
= [(15 x 1.56) x 1.25]/0.96 / 0.8

=38.09 A

SELECTED CONDUCTOR - #10 THHN ...NEC 310.15(B)(16)

AFTER INVERTER

TEMPERATURE DERATE FACTOR - 0.96
GROUPING FACTOR -1

CONDUCTOR AMPACITY
=(TOTAL INV O/P CURRENT) x 1.25/0.96 / 1 ..NEC 690.8(B)

=[21 x 1.25]/0.96 / 1

=27.34 A

SELECTED CONDUCTOR - #10 THHN...NEC 310.15(B)(16)

2. PV OVER CURRENT PROTECTION

=TOTAL INVERTER O/P CURRENT x 1.25
=(21x 1.25)=26.25 A

SELECTED OCPD = 30A

.NEC 690.9(B)

-----

NEC 310.15(B)(3)(c)

SELECTED EQUIPMENT GROUND CONDUCTOR (EGC) = #10 THHN... NEC 250.122(A)

MODULE SPECIFICATION

OPTIMIZER SPECIFICATIONS 12.

MANUFACTURER

ELECTRICAL NOTES

ALL EQUIPMENT TO BE LISTED BY UL OR OTHER NRTL AND
LABELED FORITS APPLICATION.

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

75 DEGREE C ROMEX/NM-B (NONMETALLIC-SHEATHED) CABLE MAY -

BE USED FOR BOTH EXPOSED AND CONCEALED WORK IN
NORMALLY DRY LOCATIONS AT TEMPERATURES NOT TO EXCEED
90°C (WITH AMPACITY LIMITED TO THAT FOR 60°C CONDUCTORS)
AS SPECIFIED IN THE NATIONAL ELECTRICAL CODE. VOLTAGE
RATING FOR NM-B CABLE IS 600 VOLTS.

WORKING CLEARANCES AROUND ALL NEW AND EXISTING
ELECTRICAL EQUIPMENT SHALL COMPLY WITH NEC 110.265.
WORKING CLEARANCES AROUND ALL NEW AND EXISTING
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.

978 SW 2ND AVE GAINESVILLE ,
FL 32601
CONTACT:-(800) 798-0315
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SOLAREDGE OPTIMIZER

MODEL NO.

5440

MAX.OPEN CIRCUIT VOLTAGE (Voc)|60 V

MAX. AC OUTPUT CURRENT

15A

TRINA SOLAR
MODEL NO. TSM-DEQ9R.05(415W)
PEAK POWER 415W

RATED VOLTAGE (Vmpp) 41.7 V

RATED CURRENT (Impp) 9.94 A

OPEN CIRCUIT VOLTAGE (Voc) 50.0 V

SHORT CIRCUIT CURRENT (Isc) 10.55 A

MAX VOLTAGE DROP CALCULATION

CABLE SIZE

CABLE DESCRIPTION

ONE WAY
DISTANCE IN
FEET (D)

BRANCH

CURRENT (I)| CONDUCTOR(R)

RESISTANCE OF

VOLTAGE (V)

% VOLTAGE
DROP=(0.2*D*I*R)/V

#8 THWN-2

UNFUSED AC DISCONNECT

TO

UNFUSED AC DISCONNECT

107 21

0.778

240

1.45

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).

PERMIT DEVELOPER

DATE 06/08/2023

DESIGNER osB

REVIEWER

INVERTER SPECIFICATIONS

MANUFACTURER

SOLAREDGE

SHEET NAME

MODEL NO.

SE5000H-US

MAX.OUTPUT POWER

5000V

WIRING
CALCULATIONS

MAX. AC OUTPUT VOLTAGE

240 V

SHEET NUMBER

MAX. AC OUTPUT CURRENT

21 A
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A WARNING PHOTOVOLTAIC SYSTEM AC DISCONNECT e oot

copi Date: 2023
idered .41:46 -

ELECTRIC SHOCK HAZARD RATED AC OPERATING CURRENT 21 AMPS iy 00010260 waviady
;DO NOT TOUCH TERMINALS AC NOMINAL OPERATING VOLTAGE 240 VOLTS PHOTOVOLTAIC SYSTEM I WARNING
LOAD SIDES MAY BE ENERGIZED LABEL LOCATION. EQUIPPED WITH RAPID

DEDICATED SOLAR PANELS DO
tABEL Loc:fr;;lf = g 1O DISCONNECT, INVERTER SHUTDOWN NOT CONNECT ANY OTHER LOADS

(PER CODE: NEC 690.54)
AC DISCONNECT, POINT OF INTERCONNECTION, TABEL LocATION.
COMBINER PANEL LABEL LOCATION:
(PER CODE: NEC 690.13(8)) WARNING AC DISCONNECT, DC DISCONNECT, POINT OF

INVERTER OUTPUT CONNECTION DO NOT '(';E;RccooggENCETC'%';O.SS(C)@)
RELOCATE THIS OVERCURRENT DEVICE
POWER SOURCE LABEL LOCATION:

POINT OF INTERCONNECTION, MAIN SERVICE DISCONNECT
LABEL LOCATION: (PER CODE: NEC 705.12 (B)(2)(c))

CONDUIT RUNWAY [Not required if panelboard is rated not less than sum of ampere ratings ' WA R N I N G
(PER CODE: NEC690.31(G)(3)(4)) of all overcurrent devices supplying it] H
DATA PER PANEL INVERTER OUTPUT CONNECTION

DO NOT RELOCATE THIS
J OVERCURRENT DEVICE TURN RAPID SHUTDOWN

ROMMY DAVIS
FL 32055, USA

SWITCH TO THE
"OFF" POSITION TO
SHUTDOWN PV SYSTEM.

158 NW MICHELLE PL, LAKE CITY,

A WARNING pyaL power SOURCE
SECOND SOURCE IS PHOTOVOLTAIC SYSTEM

LABEL LOCATION:
MAIN SERVICE DISCONNECT
(NEC 705.12(B)(3-4) & NEC 690.59)

EMERGENCY CONTACT NEC690.56(C)(1) AND NFPA 111.12.2.1.1.1.1, 11.12.2.1.4
ADHESIVE FASTENED SIGNS: 727-5 7 1 -4 1 4 1

ANSI Z535.4-2011 PRODUCT SAFETY SIGNS AND LABELS, PROVIDES
GUIDELINES FOR SUITABLE FONT SIZES, WORDS, COLORS, SYMBOLS, AND
LOCATION REQUIREMENTS FOR LABELS. NEC 110.21(B)(1)

‘THE LABEL SHALL BE OF SUFFICIENT DURABILITY TO WITHSTAND THE
ENVIRONMENT INVOLVED. NEC 110.21(B)(3)

-ADHESIVE FASTENED SIGNS MAY BE ACCEPTABLE IF PROPERLY
ADHERED. VINYL SIGNS SHALL BE WEATHER RESISTANT. IFC 605.11.1.3
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MAXIMUM POWER OUTPUT POSITIVE POWER TOLERANCE MAXIMUM EFFICIENCY lHlHHH £ 8 ‘E 200 —
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10 I".I::':I', &)
[ 10 2n v ':lIU {V;O a0 an LQJ
T . w43 L oltage
Outstanding Visual Appearance  fronding Hole wn <
' » Designed with aesthetics in mind |8 DainHole i P-\ CURVES OF PV MODULE({415W) ; -1 <
7 @ 3 s
« Excellent cell color control by dedicated cell blackening treatment and d1 S - : s < i UD)
. i ang
machine selection. Front View Back View 50 _nnuw.f-ni\‘ D o R
x * Thinner wires that appear all black at a distance Silicon Sealant Silican Sealant . 300 // A w v
2 Laminate ST B P ) > 1 8
5 ; X b Li i1 % / : Aaminale [ * IIII
reddot winner 2022 Smallin size, b[g on power e A | % 200 ! % d %
o
« Small form factor. Generate a huge amount of energy evenin limited space. 150 O 0T 3
o o
= Up to 425W, 21.3% module efficiency with high density interconnect i m 100 = C_) ™
50
technology . ‘ . : =
* Multi-busbar technology for better light -rapping effect, lower series FEET | o 1o B Mw 5 &0 ;
= oltage!
resi nd improv rrent collectior 2 154
esstanoﬁ:a d pro ed:ule tlco ectior _ N Ak b =Z
+ Reduce installation cost with higher power bin and efficieny foe)
» Boost performance in warm weather lower temperature coefficient ELECTRICAL DATA (STC) MECHANICAL DATA "2
(-0.349%) and operating temperature = Solar Calls Monoerystalline
Paak Pomer Watls Prasx (Np)* 405 410 415 A4z0 425 {
Mo of cells 144 cells
o
O Universal solution for residential and C&I roofto ps Power Tolerance: Pk (W) F— Madule i mensions 17621134% 30 11 (69,374 44,6541 18 inches)
. FIArIE . . . . N N ' w
« Designed for compatibility with existing mainstream optimizers, inverters VR ELAKI(AALIE) £
and moun hng S_Y.‘:tems Maximun Power VolLage-vaee () 413 415 a7 420 a2z Glass : ; 3.2 mm (.13 inches), sig i, AT Tt a] =eal Slrs o thesad Gase [a}
! - 5 . Encapsulanl material EVAPOE
= Perfect size and low weight, Easy for handling. Economy for transporting B s o s o o e TR
* Diverse installation solutions. Flexible for system deployment Frin 30mm{L18inches) Anadized Aluminium Allay
Open Circuit Valtage-ac V) 457 A58 500 G011 50.2 |-Box |P &4 rated (é) =
H ig h Relia bi"ty tables Photovaltalc Technology Cable £ Dmm? (0005 inches?), o .9
% 15 year product warranty Short Circuit Current oA} 1050 10353 10.55 1058 10EL Partrait; 350280 mm(13.76/11.02 inches) %) %
% z Lengtn can be cuslomized
« 25 year performance warranty with lowest degradation; Module Effclency - m (5] 203 205 208 210 24 2 Q
T 5 i ¥ ¥ : 5 Connects MC4 EVO2 / TS4x
* Minimized micro-cracks with innovative non-destructive cutting technology ornetar
K k STE hlisrir s | D00, Tell T ienturs 2570, Ar Hass AHLE. “Measuring boie mnco: £ 3%, *Flazsa retar to ragicnd ditashaattor spariadconnector.
* Ensured PID resistance through cell process and madule material cantral I
* Mechanical performance up to 6000 Pa positive load and 4000 Fa negative ELECRAGALDATANGCT) TEMPERATURERATINGS SAIHTRATIN Q
MOCTM:n el ez i o] 43°C{+2°C) Operati T Ll ~40~+85°C w
load Masimum Pavier-Pras (We) 306 309 a1z 17 E e _”” : ¢ PN >
® ® Temperature Coefficient of Paax - 0.34%°C Maximum System Voltage  1500% DC(IEC) w
L e i : 2] Temperature Coefficient of Yor - 0.25%/°C Max Series Fuse Rating 208 x
® ® » . T”na SOIar 5 BaCkShEEt P{'rformance Warranty Masimum Power Voltange-yaee (V] 343 3as5 E =i 392 335 L
Temperature Coefficiznt of l=c 004~ C
® 100% B Trina standard PERMIT DEVELOPER
. . o Maximum Power Currerit-IMer (4] 7.99 B8.03 BOT B.10 813
. . . é Sk WARRANTY PACKACING CONFIGUREATION
3 B84.8% Open Circuit Valtags-yns (V) 466 465 471 471 47.2 Lol G i ne S WETatiy s DATE 06/08/2023
£ 0 #5year Power Warranty Medules per 40 container 936 pisces
E | Shart Elrcuit Curent-lsc () 845 B4 .50 B53 ass S RaveRe deartation DESIGNER 0sB
15 20 25 0.55% Arnual Power Attenuation
WOCT: iradianre at 30O, &M et Tomperature 20°C, Wind Spocd Imis. s e 0 produet wear ey for dutais) REVIEWER
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Enabling PV power optimization at the module level
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STANDARD
SPECIFICATIONS

Engineering: APA Drawings can be PE
stamped for all 50 States and lerritories
Grounding: Materials included
Foundation: Helical, Ground Screw or
Ballast

Tilt Angles: 5°-35° Tilt Options

Racking Coating: Galvanized: G390
Foundation Coating: HDG

Wind Loading: Up to 150mph

Snow Loading: Up to 100psf

Mounting Orientation: 2-High in Portrait
Warranty: 25 Years

20-245 COUNTY RDAD K v POUBOX 224 0 RIDGEVILLE CORNE

SOLAR RACKING

DUAL POST
DESIGN

Ready Rackis a dual post design, making itan
ideal choice lor challenging sites with heavy
wind or snow loads. and high topography. it
comes standard with shallow micro helicals
for soft or saturated soils, deep frost lines,
shallow bedrock or high waler tables.
Ground screw or ballast foundation options
are also available for sites with rock or non-
penetrative sails.

Az, OH 43555

WHFRS IR

O]

APASOLAR.COM &

TIOH WREFTS ALTCASRTION

40|

WHY USE READY RACK™?

CUSTOMIZABLE ROW LENGTHS

How do you fit more content in an area while
increasing production and reducing costs? Fill up
every inch of space by creating rows as long or as
shart as you need.

VERSATILE DESIGN

Design your rack to fit any panel and in any space,
all thanks to highly adaptable components.

978 SW 2ND AVE GAINESVILLE,
FL 32601
CONTACT:-(800) 798-0315
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HIGH TERRAIN CAPACITY TRT)
By easily accormmodating slopes over 20%, > :Il 8
difficult terrain is no longer a problem. > N
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HIGH GROUND CLEARANCE N
INCREASED SPACING Whether your project needs clearance for snow 2
Lo | A5 {aster instalat or room for maintenance, our highly adjustable
NQer Spans Medris ko R iean st foundations have got you covered,
and more maney in your pocket.
2 |3
S g
INSTALLER FRIENDLY g |z
Sleek and strong, our cee channel & i
accommodates varying post heights,
spans, tilts, and allows for adjustments %
in the field. 2
>
HIGH STRENGTH PARTS @
Engineered for the toughest Morthem
winters and the harshest Southem PERMIT DEVELOPER
hurricanes, Ready Rack has stood the test
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SOLAR RACKING

ROCKY SOIL
CONDITIONS

APA's ground screws are designed for sites
with rock. The forged tip helps lead the screw
straight and plumb. The threads of the screw
bite and hold firmly into the soil without getting
caught on rocks and cobliles. The hieavy walled
tube and welded connections allow massive
amounts of torque and downward pressure fo
be applied helping the screw ta advance into
even the toughest soils.

SIMPLE
INSTALL

Several types of equipment can be used to
install APA's ground screws. Skid loaders
or mini excavators with an auger attachment
are among the most common installation
eguipment. Many drilling conlractors  can
use a simple adaptor lo drive ground screws
without buying new equipment. Most pile
driving rigs can be converted to rofary heads
with little effort.

APALTERNATIVES.COM

GROUND
SCREW

with a

to provide a co

2

L

WHAT MAKES THE GROUND SCREW FOUNDATION SO CAPABLE?
HARD SOILS

Hard soils are why ground screws were designed. The forged tip and heavy
duty steel tube allow for thousands of pounds of downforce and turning torque
to be applied to the screw. This amount of torque and downforce allows rocks
and cobbles to be pushed out of the way during installation

SOLID ROCK

Ground screws can be installed into solid rock. By utilizing the method of
drilling a pilot hole and adding some gravel backfill. The ground screws are
securely installed into the pilot hole using the threads of the screw and the
gravel backfill then locks them into the solid rock

SANDY SOILS

The granular structure of sand has poor friction value making it hard for driven
piles to perform well. However, the shape and threads of a ground screw
displace and compact the sand around it when installed. This helps interlock
the sand together and provides excellent holding power of the screw threads

HEIGHT ADJUSTMENT

Posts can be adjusted to the perfect height by simply raising or lowering the
top post in or out of the screw. To secure the top post, simply tighten the three
set screws

SHALLOW INSTALL
The ground screws can be installed as shallow as 30™ depending on the soil.
This allows for less chances of hitting underground obstructions

Diameter  Overall Length
| 235" g 61 3 85"
3.00" 40" 61" 73" 85"
3.50" 40" 61" 73" 85"
| 4.007 61" fitois 85"
450" 61" 73" 85"

Custom sizes are available - contacl us for more information

SET SCREW OR FLANGE CONNECTION

Ground screws can be manufactured with a set of three screw nuts or a
flange welded to the top of the post. The set screws and flange options
allow the screws to be used with fixed tilt, tracking and other solar
mounting applications

i S S
i sy
SOLAR RACKING

419.267.5280 // SALES@APALTERNATIVES.COM
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