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1 Requirements

1000W/4BY load work 24 hours every day, 3.2 days battery autonanmy, DHOD=80"%

Tilt 15° . Azmauth O°

5160W Solar Amay, totsl B stnings, each stnng has 3 poa ESM340-156 in sedes. 458V20004h0 battery Bank
2 Solution components

2.1 Solar panels

24 x ESM340-156 (340W/37.6V) Polycrystalline panels
340 Watt

Electrical Characteristics Characteristics(Module I-V Graph 340W)
Type of Cell Polycrystalline silicon
Cell Size{mm) 156x156mm
Module Efficiency 17.52% 1
Cell Configuration T72(6x12)
Size of module (mm) 1956x092x35mm 1
‘Weight per piece (Kg) 21Kg '
Maximum power (Wp) 340w =
Maximum power voltage (V) 376V |
Maximum power current (A) 9.04A
Open circuit voltage (V) 451V 7
Short circuit current (A) 9.51A
Tolerance of Pmax 0~+5W ; !
= suanw 3
soof- are) E
Standard Operating Conditions niaf- £
i £ 2025
rammum system v(lllfage v) 1000V . i ol / : 2
emperature coefficients of Isc (%) 0.053%/°C 1) 1ma |l 3
Temperature coefficients of Voc (%) -0.33%/°C Toof- 4
Temperature coefficients of Pm (%) -0.42%rC =f e s IN 3
NOCTEQ) a5C2C e
Temperature range -40°C to +85°C o
Surface maximum load capacity B0m/s (200kg/sq.m) STC: i Module 25°C,AM1.5 spectrum.
Series fuse rating 19A

2.2 Solar array structure

2 x 12-Panel structures as per below.
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2.3 Each 12-panel structure as per drawing below
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PV modules array 298}

PV array elevation

5°E 2787

Side view

Side elevation

1080

1900

Pull rod & back leg

Rear elevation showing sideway stabilisers
Total of 2 of the above arrays (each containing 12 PV panels)(total 24 panels)
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2.4 MPPT Solar Controller

2 x TP80 High Conversion Efficiency MPPT Solar Controllers

[ S— |

2.5 Battery Cabinet

1 x Battery Cabinet

Battery Moldel: MR 2-2000 GEL
Battery Quantity: 24PCs
Cabinet Model: EC-24-MR2000 GEL-3T2L
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2.6 Equipment Cabinet

=] 8 | It} 4
f | E H & f \
1 0
2#BU board; Install solar controller Z#TPRO
4U board; For Install circuit breaker; Zpcs
= |:| ExOMD1, 1pecs ExSMDZ
bt 2U board; For DC busbar — Positive
2U board; For DC busbar — Negative
[ S—
3U board: For load MCE
Wi T 465
600
Side View Front View Front Door Open View

2.7 Combiner Box

2 x Combiner Boxes (SCB5 -5 In / 1 Out)

Combiner box
Technical Specification

Equipped with PV dedicated arrestor
With function of arrestor failure alarm
RS485 communication port (optional)

The polarity reverse protection(optional)

A

High voltage miniature circuit breaker control output

Internal Surge Arrestor

Nﬂ sce3 | scea | scas | scB6 | SCES | SCB10
Specification
Voltage Range (VDC) 0™500V
i PV Array Input Sting No. 3 | 4 | 5 | 6 | 5 | 10
Rated Current (A) of 10
Each Circuit
Positive and negative fuse 15A(Optional circuit breaker)
Anti-reverse diode Optional
Voltage Range (VDC) 0500V
Output No. 1
Output Max. Voltage Fall 300mV
Max. Current (A) 30 40 50 60 | 80 100
Breaker Yes
Protection Level P63
Arrester Index It can endure 20KA surge strike at the 8/20us
. . Under the 15°C ~35°C temperature environment, insulation resistance
Insulation Resistance N .
between input or output circuit and ground 22MQ.
After removing the arrester, it can endure the AC 50Hz/1500V/60s
- Insulation Intensity without the phenomenon of breakdown and flashover between input
or output dreuit and ground, and the leakage current <30mA.
safety Breaker handle is short enough to prevent the operator from touching
the electrified body and breaker operating handle during the operation.
SPD Protection Yes
Dimension ( LxWxH ) 400*300*160mm I 420*560%170mm
Weight (KG) 8.5 3 9.5 10 I 15 15
Radiation Shield Antiultraviolet
Salt Spray shield Salt Spray Preofing
Working Mildew Shield 2 Grades
Environment | Relative Humidity <95% ( Non Condensation )
Work Temperature -30°C~70TC
Cooling Way Natural Cooling
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2.8 Batteries

24 x 2000 Ah 2 volt batteries

MR 2-2000 GEL

VALVE REGULATHD LEAD ACID

Ciperates at a low infemal pressure;

For use in vertical or horizontal position;
Each cell has a low pressure safety release
wening system;

Flame Retardant material V-0 optional.

HIGH

PERFORMANCE

Performance Specifications

HO. of Terminal

Tarminal Typs

Hormat Voltage -
2 VOLT FLAT PASTED PLATE BATTERY
GELLED ELECTROLYTE TECHNOLDGY Normal Cagactly ZD00AR @ 1 in 1.80V per call @ 20°C |657F)
ZIRGAN B ZONrD 1.75¢ per cel @ 2070 {B8°F)
Innovative Features Waigtd Approx. 120 kg (36|
: o, Lengtn x Widlh ¥ Height x Total Halght
Valve reguiated Lead Acsd [V RLL A ) design; Dimenglon e
Sulfunc acsd thivotropic gel, efectrolyte in sofid gel
Eorm will not stratify — no equalization charpe mismial Reslstance ApproE_ 0,12 ma gy 20°C {58°F)
required. Gel powder from Ewnope leading supplier
to ensure the unique performance of gel batteny; Maxtmum Charge Cumenl 4004
Microponous rubber and cormugated PYT 50y ot Clrculf 13400 A
separator, the specisl design increase the high
porosity and anb-comosion and decrease the Appiicahie Operating
intermal resistancs; Temparaturs Range PG (PP 0 ATIPC (#3156 )
Virgin Pure Lead Tn and thick positve plate
technoingy design for mand ica float Itasl Operating
¥ gn for mandmum senmce Range +2IC (+6EPF) D +£35°C |#55F)

life - 18 years design ife @20°C{82°F);
Thickness positive plate pius optimized plate alloy Maximum Charge Voltage 240 VPC at 2070 25°C
o v Fioat Voitage 2ISVPC +H-1% 3l 20°C 25°C
Unigque pasform against high temperature;

. A= - X Cycia sarvics 23S VPCH- 1% 3t XPC 250
Mon-gassing
Never neads-addifion of water; Standand: Reinforced ASS (UL 4HE)
Zpill-procf and leak-proaf: Contalner B Cover Optional- Flame-retardant renforced ABS

complian wif UL 54 V-0 with an
Cuygen Emiting ndex of greater than 25%.

F-ME

Discharge Amps Per Cell @ 20°C (G8°F)

Cell Type Discharge Time in Minutes Discharge Time In Howrs
45 B0
1.80 3182 | 2736 | 2280 | 1756 | 1378 | 1140 1.85 805 a51 481 382 T 280 228 188 181 103 8a.0 452 232
MR 2-2000 GEL| 1.75 | 3752 | 3026 | 2500 | 1864 | 1485 | 1210 | 1.80 B53 60 520 405 338 207 243 200 170 10e 828 | 470 | 248
1.67 | 4187 | 3509 | 2881 | 1833 | t502 | 1231 1.75 Bo0 720 543 423 354 310 253 200 177 113 gga 0.0 257

1.80 5748 4080 4184 3248 2621 2180 1.85 1540 1358 o548 750 B25 553 455 376 k3 180 176
MR 2-2000 GEL| 1.75 8878 447 4889 3440 2724 2324 1.80 1628 1325 1007 Te0 658 583 478 387 338 181 1868
1.67 7201 8141 5158 3538 2784 2352 175 1678 1387 1041 816 681 603 489 an 350 187 182
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3 Detail of installation

Safety and Installer Responsibilities

INSTALLATION OF THIS PRODUCT IS TO BE PERFORMED ONLY BY
PROFESSIONALLY TRAINED INSTALLERS.

Any attempt by an by an unqualified person to install this product could
result in death or serious injury

WARNING: indicates a potentially hazardous situation which, if not avoided, could
result in death or serious injury. This symbol is not used for hazards relating to

property damage unless there is also a risk of personal injury to this level.

CAUTION: indicates a potentially hazardous situation which, if not avoided,
may result in minor or moderate injury. It may also be used to draw attention
to unsafe practices that may cause damage to property.

3.1 Handling and Installing Solar Rack

It is critically important to observe standard safety practices when installing Solar Racking

Components;

e Stop work during stormy weather as Solar modules can be blown in high winds;

e Never step or sit on the glass surface of a solar module. The glass may break, resulting in
shock or bodily injury;

e Do not throw or roughly handle any Solar Racking components;

e Do not bring Solar Racking Components into contact with sharp or heavy objects;

e Do not modify Solar Racking components in any way without authorization;

e Products should be installed and maintained by qualified personnel. Keep unauthorized
personnel away from solar modules;

e Itis the installer’s responsibility to verify the integrity of the structure to which Solar
Racking is fixed. Roofs or structures with rotten/rusted bearers, undersized bearers,
excessively spaced bearers or any other unsuitable substructure cannot be used with
Solar Racking Installation or such structures could result in death or serious injury and
will void the warranty

3.2 Tools required

3

Gonm metrie Allen Kev or Gmm hexagonal driver bit, Drill or impact driver for driving reof matenal I‘a..\ln;_y.
CanY o
L=
-5 .
Measuring tape Chalk Line Reel
= : E 3 vy

<
%

Glove Helinet
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3.3 Solar array components identification

Components Picture Description

| TTT———— Frontisg

E— BackLeg Joint
| — 0\l usRmekiaR for
S — Support Bar LA railand tilt beam

TiltBeam hA *U"g 40 Mid Clamps Kits
Rail . Eﬁ'h 40End Clamp Kits

Foundation i U-Ground bolt

3.4 Mounting brackets detail

Leg Support

Foundation Mid clamp kit

Solar panels

3-.M10%65 screw |
Concrete block /
Tilt beam
; [ d\..:::‘_“‘"*—u End clamp kit
Joint /'ﬂm N o

] b \::‘ 1]
/ 3 By Rail

Leg M10%*65 screw*

Solar panels

=
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3000

4

layout drawing of solar panels
6pes/set

PV array elevation

1080

1900

Pull rod & back leg

Rear elevation showing sideway stabilisers
2 of the above arrays (each containing 12 PV panels)(total 24 panels)

3.6 Layout of foundations

1900mm

2787mm

'n - [ 2787 : ’_

Top view Side view
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3.7 Installation of legs (front and back)

1080 mm Back Leg
330mm Front Leg

(
2787mm

Side view

3.8 Installation of tilt beam

3.9 Installation of rail

Tilt beam
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3.10 Installation of solar panels using mid clamp and end clamp Kits

3200

3000

5-20

6-992

1900

1900

1900

74

250

PV modules array

anels

8
—
o]
w0

anels

Solar

kit

40 Mid clam

Rail

1

scale 4

scale 4:1

Solar panels

40 Mid clamp kit
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3.11 Wiring between photovoltaic modules

—————— Puoalibe catls
Hesathe cathe
EBMIS0m 152 ¥ 1F &, et
Bolar canal [Back ) Sl cabi

i i il B i s PO

PW1=Fyd connect to Comblnes box 1

i i il B = =l P

2°6 Armay
bountlng bracket 1

PV5-PVA connect to Comblnar box 2

2°6 Array
Meunilng braskal 2

PY1 to PV4 connected with combiner box 1
PW5 to PV8 connected with combiner box 2

Combiner box SCB5, 51N 1 OUT , 2 Set

3.12 Combiner Box

There are 2 Combiner Boxes and each Combiner Box can accept up to 5 PV Strings.
Connect 4 PV Strings (PV1 to PV4 to Combiner Box 1).
Connect 4 PV Strings (PV5 to PV8 to Combiner Box 2).
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3.13 Wiring schematic

Combiner Solar

PV Array Box Charge
Controller mcs

L MCCB W]
N N B 8 BTS Load

MCB

14 NB1-63DC
=1 | Battery Bank
MCB L | 48V 2000AH

NB1-63DC MCCB

- . ExamMD2

SCBS P8O _DJ

"

L— 1 MCCB
Ex9MD1

28

Note:
a. 2pcs * TP80 is connected in parallel to charge battery bank 48V 2000Ah;
b. 2pcs * TP80 is connected in parallel to supply power to the DC telecom load;

3.14 Surge Arrestor installation

A Surge Arrestor is already provided integrated inside each Combiner Box.
It is essential that this is well grounded.

3.15 Combiner box / MPPT Controller / Batteries connections

1) Note that the Circuit Breaker (MCB) to isolate the PV Array from the MPPT Controller is
situated inside the Combiner box and accessed by opening the front door of the
Combiner box.

There is an MCB in Combiner Box 1 and another in Combiner Box 2.
This may also be used manually for maintenance purposes.
Note that a Surge Arrestor is also situated inside each Combiner box.

2) Connect Combiner box 1 to MPPT Controller 1 using ZR-YJV 2*¥*10mm?2 cable provided.

3) Connect Combiner box 2 to MPPT Controller 2 using ZR-YJV 2*10mm?2 cable provided.

4) Connect MPPT Controller 1 (Battery input/output) via MCB1 (ExX9MD1) (125 Amp) and
onwards to the DC BUS using ZR-YJV 2*16mm?2 cable provided.

5) Connect MPPT Controller 2 (Battery input/output) via MCB1 (ExXSMD1) (125 Amp) and
onwards to the DC BUS using ZR-YJV 2*16mm?2 cable provided.

6) Connect the Battery Bank from the Battery Cabinet to the BUS bars using BVR 1*70mm?2
Red & Black cable provided.

7) Connect the Load Output from each MPPT Controller 1 & MPPT Controller 2 to its own
load MCB NB1 63DC (32A 2P 10KA)

8) Connect the Load Outputs from each MPPT Controller load MCB NB1 63DC (32A 2P
10KA) in parallel to the main load MCB NB1 63DC (32A 2P 10KA)
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|
f Y £ - ] t |
I E3]
2#BU board; Install solar controller Z#TPRO
4U board; For Install circuit breaker; Zpcs
o |:| Ex8MD1, 1pes ExS9MD2Z
8 2U board; For DC busbar — Positive
2U board; For DC busbar — Negative
[ S—
3U board: For load MCE
Wi T 465
600
Side View Front View Front Door Open View

og|

| | —TP80 solar charge controller

Tl

oo FQpnoEoonoon

=S f
o
Ty o n@nmnnnﬁ‘nnnmn@nn

Controller 1o BAT busbar
DC breaker

_|—~BAT Busbar Posltve +

\T LL! -
|| -PAT Busbar Negative

f -
g v g
it B

Loar DC breaker

Froooog

’—nnnnmn

BT suqut
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3.17 Battery cabinet specifications (one cabinet of 24 batteries)

Battery Moldel: MR 2-2000 GEL
Battery Quantity: 24pPCs

Cabinet Model: EC-24-MR2000 GEL-3T2L

g
17100 3
|3 Fl s i ' 2 1 | ' 2
I | i - -
= B 4

s m Mj ¥ 4
EEEEEER
EE m Wq ofo - E
3 I "‘ U! I | I e
1600 | 1600 [ 50 ] [ o ]
g | 0|
g E
A=A HI_LPL I
3.18 Battery cabinet cable provisioning
attery cabinet
0 i}

Equipmant cobinet

2#81 board; Install salar controller Z#TPE0

4U board; For Install circuit breaker; 2pcs
Ex9MDI. 1pcs ExSMDZ

2l board; For DC buzbar + Pozitive

_|

2 board: For IC bushar — Negative STITIIT

30 beard: For load MCB t L

+l-
To 0C bl
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3.19 Battery connections

Copper bar #l

363
& r
& ¢T}“¢° 23 @i}_‘a 1 -
o ‘0|0 "o fe oo "o inter—-row connector
o —&—ofl. 6—o1—&—o| 7 -
6—o |60 60 "[6—o 500mm*95
o 25 0% %ls %5 0% ® Third floo
PR oty ‘0.0 "0, "o, J'0 "0 |0 "0
inter—tier LPHH&-LLOI o g¢ 8= ¢¢ & 4 o523 ¢-‘.; o
1200mm*95 — -
Sy 50l a5l esel, 452
‘o, 'o [0, ‘"o ]l'0 "o ||'o, ‘o
T2 2le- %5 *lo e 2le %6 ? a8
oo, oo o 9]|. oo
=9 o9 “[o—~o—~18—0
o, of o ‘oo o0 ‘o
> 9.'- ?iHu'i‘_?é_e¢n;'
Copper bar #2 -
- - = -
pare [8-28 *6 26 2le 05 *f6 242
: o o o o o o o o
e Y - n . .
25 20 Ye %3 @F’ First flool
e 39- ?A¢A¢¢"¢?A¢A=
. BAT- o_ 0, Yo,"'t'.v_ 'o, ‘0, o‘vo
Copper bar #3 o235 *lats e O3 *fa2ts?

1) There are 8 batteries connected in series per layer.

2) Each layer is connected in series.

3) The positive and negative terminals of the battery bank are at the bottom of the battery
cabinet.

4) Total battery bank voltage is 48 volts.

5) Note that the power supply to the DC cooling fan is already connected when supplied.
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3.20 Cable protection
When passing cables between the cabinets or from cabinets to the PV arrays, then use the

PVC Connectors and PVC Tube provided. This provides additional protection to the
insulation on the cables against the chassis of the cabinets.

PYC CONNECTOR

3.21 Battery cabinet free-cooling fans

Thermostatically controlled fans are installed in the Battery Cabinet.
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3.22 Surge Arrestors and Grounding

Network cabingt Battery cabinet

Ground wire
&

Earth surface leve|

Ground terminal =

T
Ground [e"lrj\il\al Ground terminal

=

Fasten screw

= Hoops and copper clad stesl grounding rods

Note: Regarding the Ground terminal on outside of the Network Cabinet & Battery Cabinet.
Take care to remove the protection tube before making connection.

Use 16mm?ground wire (yellow/green) to connect the Surge Arrestor Ground and
Equipment Cabinet Ground terminals.
Note there are two Surge Arrestors, one in each Combiner Box.

Note the Ground connection on the Surge Arrestor in bottom right hand corner of the Surge Arrestor.

Connect the yellow / green grounding wire to the copper clad steel grounding rod provided or other
good site grounding point.
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