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Example 8.16KW solar array (1KW load) 2000 AH battery backup 
Solar Installation instructions 
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1 Requirements 
 

 

 

2 Solution components 

2.1 Solar panels 
 

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

 

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 
 

   
 
PV array elevation 
 

 
 
Side elevation 
 

  
 
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 

 
 

2.5 Battery Cabinet 
 

1 x Battery Cabinet 

 
  



 
 

Page 5 of 18 
 

 

2.6 Equipment Cabinet 
 

 

2.7 Combiner Box 
 

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

   
Combiner box       Internal Surge Arrestor 
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2.8 Batteries 
24 x 2000 Ah 2 volt batteries 
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3 Detail of installation 
 
 
 
 
 
 
 
 
 
 
 
 

3.1 Handling and Installing Solar Rack 
 

It is critically important to observe standard safety practices when installing Solar Racking 
Components; 
 Stop work during stormy weather as Solar modules can be blown in high winds; 
 Never step or sit on the glass surface of a solar module. The glass may break, resulting in 

shock or bodily injury; 
 Do not throw or roughly handle any Solar Racking components; 
 Do not bring Solar Racking Components into contact with sharp or heavy objects; 
 Do not modify Solar Racking components in any way without authorization; 
 Products should be installed and maintained by qualified personnel. Keep unauthorized 

personnel away from solar modules; 
 It is 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 
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3.3 Solar array components identification 
 

                 
 

3.4 Mounting brackets detail 
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3.5 Layout of PV structure 
 

 
 

PV array elevation     Side elevation 
 

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

3.6 Layout of foundations 
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3.7 Installation of legs (front and back) 
 

 

3.8 Installation of tilt beam 
 

 

3.9 Installation of rail 
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3.10 Installation of solar panels using mid clamp and end clamp kits 
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3.11 Wiring between photovoltaic modules 
 

 

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 
 

 

 

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*10mm2 cable provided. 
3) Connect Combiner box 2 to MPPT Controller 2 using ZR-YJV 2*10mm2 cable provided. 
4) Connect MPPT Controller 1 (Battery input/output) via MCB1 (Ex9MD1) (125 Amp) and 

onwards to the DC BUS using ZR-YJV 2*16mm2 cable provided. 
5) Connect MPPT Controller 2 (Battery input/output) via MCB1 (Ex9MD1) (125 Amp) and 

onwards to the DC BUS using ZR-YJV 2*16mm2 cable provided. 
6) Connect the Battery Bank from the Battery Cabinet to the BUS bars using BVR 1*70mm2 

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) 



 
 

Page 14 of 18 
 

 

3.16 Equipment cabinet specifications 
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3.17 Battery cabinet specifications (one cabinet of 24 batteries) 
 

 

3.18 Battery cabinet cable provisioning 
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3.19 Battery connections 
 

 
 
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. 
 

 
 

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 
 

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

 
 
Use 16mm2 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. 


