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1. System overview 

The advanced streetlights have a 300 W solar panel, 2 kWh li-ion batteries , Victron 

solar charge controller, programmable 60 W LED light, Victron Venus GX for 

datalogging, Victron BMV 700 series battery monitor and ground-level sockets/USB 

ports powered by an inverter. A footfall sensor monitors mobility in the vicinity of 

the streetlight. Figure 1 shows the installation sites for streetlights at Uttargaya. 

 

 
Figure 1: Map of Uttargaya (27°59'35.2"N 85°10'59.7"E) showing the streetlight 
locations. Each streetlight (SL) has been assigned a number from 1 to 7. 
 

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 at a peak efficiency of 80%.  An overview these system components are 
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shown in Figure 2.  The main types of sensor data being communicated from the 

Venus GX are shown in Figure 3, with a full list provided in the Appendix. 

 
Figure 2: Main component overview of the advanced streetlight. 
 

 
Figure 3: An overview of the streetlight data being communicated via the Venus GX.  

 

The parts have been wired based on the wiring diagram shown in Figure 4, but with 

the addition of an inverter. 
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Figure 4: Streetlight wiring diagram. 
 

 

1.1 System components 

Table 1 itemises the main components used to form the streetlights. The total cost of 

the 7 streetlights was approximately 2,301,765 Nepalese Rupees. 

 

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

Component Brand Quantity 

150W Solar PV module Sunworth 2 

Li-ion battery 11.1V/88Ah Indo-China 2 

Smart solar charge controller (100/20) Victron 1 

Venus-GX Victron 1 

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

Battery Monitor 700 Series.  Victron 1 

60W LED Light - 1 

MCB/ Fuse (10 Amp DC) Siemens - 

500W DC-AC converter Suoer 1 

Ground-level metal lockable boxes - 1 

Battery housing - 1 

Double socket with USB charging ports. - - 
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The specifications of the Sunworth panels and the panel positioning for each 

streetlight are given in tables 2 and 3. 

 

Table 2: Sunworth PV Panel data specification 

Module efficiency under STCa 15.2% 

Peak power rating – Pmax (Wp): 150 

Solar cell type Multicrystalline  

Solar cell size 156x156 mm 

Module Dimensions 1480 × 665 × 30 mm 

Cell number 36 

Total array area (2 panels) 1.968 m2 
a STC condition1000 W/m2,1.5AM and 25℃ cell temperature. Nominal operating cell temperature 

46+/-2 degC at 800W/m2, AM 1.5, windspeed 1m/s, ambient temperature 20°C 

 

Table 3: PV panel orientation and tilt angle for each streetlight. 

ID No. Orientation (0°N,90°E,180°S,270°W) Slope angle 

SL1 174° S 27° 

SL2 143°SE 27° 

SL3 143°SE 27° 

SL4 170°S 27° 

SL5 174° S 27° 

SL6 176° S 27° 

SL7 183°S 27° 

 

 

2. Footfall monitors 

 
In Uttargaya, the footfall monitors are deployed to capture the number of people 

passing by the streetlights, as well as the time and direction of their movement with 

respect to the streetlight (left-to-right or right-to-left). The data will be used to 

evaluate the change in mobility patterns before and after the installation of 

streetlights. The monitors consist of a Raspberry Pi (v.3B) fitted with a PiFace RTC 

and an IR sensor (as shown in figure 5) and are powered through a fixed supply. 

Raspberry Pi is the central unit of the system that runs a program to sense, store and 

communicate footfall count as measured by the IR sensor. The IR sensor counts 

footfall by tracking the number of times a horizontal beam of light is “broken” when 

a person crosses a store threshold. If new data is recorded by the sensor, the 

updated footfall count along with the current time (measured from PiFace RTC) and 
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the direction of movement is stored onto an SD card, as well as sent to heed-data 

server hosted in Coventry University through WiFi in Nepal. The device is packaged in 

a water-resistant casing and mounted on a pole. 

 

 
Figure 5: The footfall monitor 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Nepal Streetlight Design Details      J.D.Nixon 

Appendix 

 

The data output from the Venus GX and footfall sensor are listed in tables A1 and A2. 

 
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 

  



Nepal Streetlight Design Details      J.D.Nixon 

Battery Monitor 
[260] Maximum voltage V 

  

Battery Monitor 
[260] 

Time since last full 
charge  

  

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.  
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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   

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   

 

Table A2: Footfall sensor data outputs. 

 

Data field Variable name Units Description 

Time stamp unixtime Unix time Real time when data is collected 

Node ID hostname String format Unique ID of the streetlight to which 
footfall is attached to 

Direction and count of 
footfall 

direction Decimal format Direction and count of footfall recorded at 
current time stamp 

Total footfall total Decimal format Cumulative step count recorded over time 

Sequence no. seq Decimal format Sequence number of the packet 
transmitted 

 

 
 


