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1. System overview 

The advanced streetlights had a 320 W solar panel, 3 kWh li-ion batteries , 100/20 Victron charge 

controller, programmable 60 W light with ELG-75-C350D2 MEAN Well AC/DC LED Driver, Victron 

Phoenix VE.Direct 12/250, Victron Venus GX with GSM router for datalogging, Victron BMV 700 

series battery monitor and ground-level sockets/USB ports. Due to the availability of parts and a 

system-component voltage mismatch, an additional Victron 24/180 Inverter was initially required for 

the LED driver (the systems were changed to use a new DC 40W light and single inverter in Oct 

2020). Figure 1 shows the installation sites for the advanced streetlight at Kigeme camp.  

 

Eight normal streetlight where also installed at the site (indicated by the blue markers in Figure 1). 

The 8 regular solar streetlights had a 60 W LED light, 24V/200Ah lead acid battery storage and a 0.25 

kWp PV panel. These streetlights were not equipped with monitoring equipment.  

 

 

 
Figure 1: Map of Kigeme (1°35'51.0"S 30°04'33.5"E) showing the normal (blue) and advanced (red) 
streetlight locations.  
 

In the advanced streetlight, the maximum power point tracking (MPPT) solar charge controller acts 

as a DC-DC voltage regulator to optimise and how the PV panels charge the battery bank. The charge 

controller also prevents the batteries from being overcharged or discharged, which would reduce 

their life expectancy. The Victron charge controller sends information on the PV yield, current and 

voltage to the Victron Venus GX datalogger. A Victron Battery Protect and remote relay on the Venus 

GX is used to control access to the secondary load to ensure that there is always sufficient energy to 

power the light. The battery monitor sends information on the battery voltage and current to the 

Venus GX. Using this information the battery monitor also estimates the State of Charge (Soc) and 

enables charge cycle data to be recorded. The inverter converts generated DC power to AC power 

for sockets.  An overview these system components are shown in Figure 2.  The data being 

communicated from the Venus GX is detailed in the Appendix. 
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Figure 2: Main components in the advanced streetlight. 
 
 
 

2. System components 

Table 1 itemises the main components used to form the streetlight. The specifications of the PV 

panels and their positioning for each streetlight are given in table 2. 

 
Table 1: Bill of main materials for a single advanced streetlight. 
 

Component Brand Quantity 

320 WP Solar PV module. Jinko 1 

120Ah, 12.8V LiFePO4 Victron 2 

Smart solar charge controller (CC) (100/20) Victron 1 

Victron Venus-GX Victron 1 

Victron -battery protect 12/24V |65A Victron 1 

Victron Battery Monitor 700 Series with shunt.  

BMV-712 

Victron 1 

60W LED Light Street Coupled with ELG-75-C350D2 Driver + 

WELL SDP-001. 

MEANWELL 1 

MCB/ Fuse (10 Amp DC) - - 

GSM router - 1 

Phoenix Inverter 24/180 for light Victron 1 

Phoenix VE.Direct 12/250 inverter for sockets Victron 1 

Earthing and general  protection - - 

Ground-level metal lockable boxes. - 1 

Battery housing - 1 

Double socket with USB charging ports. - 1 
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Table 2: PV Panel data specification 

Module efficiency under STCa 16.49% 

Peak power rating – Pmax (Wp): 320 

Solar cell type Multicrystalline  

Solar cell size 156x156 mm 

Module Dimensions 1956 x 992 mm 

Cell number 72 

Total array area (1 panel) 1.94 m2 

PV panel tilt angle SL1:17⁰, SL2:18⁰, SL3:19⁰, SL4:18⁰ 

Orientation North 
a STC condition：1000 W/m2,1.5AM and 25℃ cell temperature.  
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Appendix 
 
Table A1: Venus GX sensor data outputs. 

 
 

Data field  Variable name  Units  Description  

Gateway [0] log time offset s   

Gateway [0] ESS Scheduled Charging  
  

Gateway [0] Relay 1 state  
  

Battery Monitor 
[260] Voltage V 

The instantaneous voltage level of the battery.  

Battery Monitor 
[260] Starter battery voltage V 

  

Battery Monitor 
[260] Current A 

The current flowing in or out of the battery. When current 
is flowing into the battery, the sign is positive and when 
current is flow out of the battery, the sign is negative.  

Battery Monitor 
[260] Consumed Amphours Ah 

  

Battery Monitor 
[260] State of charge % 

  

Battery Monitor 
[260] Time to go h 

The time in hours before the battery reaches its set depth 
of discharge. This depends on the instantaneous load 
being powered by the battery.  

Battery Monitor 
[260] Low voltage alarm  

  

Battery Monitor 
[260] High voltage alarm  

  

Battery Monitor 
[260] 

Low starter-voltage 
alarm  

  

Battery Monitor 
[260] 

High starter-voltage 
alarm  

  

Battery Monitor 
[260] 

Low state-of-charge 
alarm  

  

Battery Monitor 
[260] 

Low battery 
temperature alarm  

  

Battery Monitor 
[260] 

High battery 
temperature alarm  

  

Battery Monitor 
[260] Mid-voltage alarm  

  

Battery Monitor 
[260] Relay status  

  

Battery Monitor 
[260] Deepest discharge Ah 

  

Battery Monitor 
[260] Last discharge Ah 

  

Battery Monitor 
[260] Average discharge Ah 

  

Battery Monitor 
[260] Charge cycles  

  

Battery Monitor 
[260] Full discharges  

  

Battery Monitor 
[260] Total Ah drawn Ah 

The total Ah used from the battery since installation  

Battery Monitor 
[260] Minimum voltage V 

  

Battery Monitor 
[260] Maximum voltage V 

  

Battery Monitor 
[260] 

Time since last full 
charge  
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Battery Monitor 
[260] Automatic syncs  

  

Battery Monitor 
[260] Low voltage alarms  

  

Battery Monitor 
[260] High voltage alarms  

  

Battery Monitor 
[260] 

Minimum starter 
voltage V 

  

Battery Monitor 
[260] 

Maximum starter 
voltage V 

  

Battery Monitor 
[260] Discharged Energy kWh 

The total energy consumed from the battery since 
installation.  

Battery Monitor 
[260] Charged Energy kWh 

The total amount of energy used to charge the battery 
since installation.  

Solar Charger [258] Voltage V 
The voltage at the battery terminal of the 
solar charge controller  

Solar Charger [258] Current A 
The current flowing through the battery terminals of the 
charge controller.  

Solar Charger [258] Battery watts W 
The power drawn from the battery by the solar charge 
controller to power up the light.  

Solar Charger [258] Load state  
The on/off state of the light.  

Solar Charger [258] Load current A The instantaneous current being drawn by the light.  

Solar Charger [258] Charger on/off  

This parameter indicates the charging state of the battery. 
‘Off’ is displayed in the absence of solar generation. In the 
presence of solar generation, the charging state is 
displayed (Bulk, absorption, float).  

Solar Charger [258] Charge state  
The voltage across the PV array terminals.  

Solar Charger [258] PV voltage  
The current flowing into the charge controller from the PV 
array.  

Solar Charger [258] PV current  
The instantaneous power being generated by the PV 
array.  

Solar Charger [258] PV power  
  

Solar Charger [258] MPPT State  
The energy generated since the beginning of the most 
recent charging period.  

Solar Charger [258] Yield today kWh 
The maximum power generated since the beginning of 
the most recent charge period.  

Solar Charger [258] 
Maximum charge 
power today  

The energy generated since the beginning of the just 
past charging period.  

Solar Charger [258] Yield yesterday kWh 
The maximum genertaed power in the just past charging 
period.  

Solar Charger [258] 
Maximum charge 
power yesterday  

  

Solar Charger [258] Error code  
  

Solar Charger [258] User yield kWh   

Tank [20] Tank status  
  

Tank [21] Tank level M3   

Tank [21] Tank remaining fluid M3   

Tank [21] Tank status  
  

Tank [22] Tank status  
  

System overview [0] AC-Input  
  

System overview [0] PV - DC-coupled W 
The power drawn from the inverter i.e power drawn 
through sockets.  

System overview [0] AC Consumption L1 W The battery voltage.  

System overview [0] Voltage V The current flowing into or out of the battery.  

System overview [0] Current A The net power at the battery terminal.  

System overview [0] Battery Power W   
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System overview [0] Battery State of Charge %   

System overview [0] 
Battery Consumed 
Amphours Ah 

  

System overview [0] Battery Time to Go h   

System overview [0] 
#1 Low SOC; discharge 
disabled  

  

System overview [0] #2 BatteryLife is active  
  

System overview [0] 
#3 Charge disabled by 
BMS  

  

System overview [0] 
#4 Discharge disabled 
by BMS  

  

System overview [0] #5 Slow charge is active  
  

System overview [0] 
#6 Charge disabled by 
user setting  

  

System overview [0] 
#7 Discharge disabled 
by user setting  

  

System overview [0] Battery state  
  

System overview [0] CCGX Relay 2 state  
Current drawn by loads connected to the inverter or to 
sockets.  

Temperature 
sensor [23] Temperature status  

  

Temperature 
sensor [24] Temperature status  

  

PV to battery PV to battery kWh   

 


