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Design and Technical Specification of Solar Street Light

One can design street lighting system in two ways: Decentralized and centralized. Decentralized
system refers to an integrated system with pole mounted PV module, battery, charge controller and
LED light;

whereas, the centralized system refers to placement of PV module, battery and charge controllers in
one place with LED lights mounted on top of poles. The 3 models are described below. Suitable one can be
chosen by the implementing agency where priority will A-C.

Model-A: 12V/120V DC Solar Street Light System

[Solar system will be installed on a central location rooftop and connection to the street light through wire.
Wire distance from center location should not be more than 100m for 12V DC and 600m for 120V DC.
Number of street light should not be less than 3.]

1. LEDlight:

= Power consumption of the LED should be in the range of 10 to 70 Watt depending on the
luminary requirement

= Luminous efficacy of the LED lights used should be minimum 100 Lumen/watt

= LED lights should be within 3000K-5000K CCT with minimum 70 Color Rendering Index (CRI)

= LED should provide minimum 75% of the initial lumen output after 5 years

= For 12V DC system, LED light must capable to operate within 10V-15V DC voltage range.
For 120V DC system, LED light must capable to operate within 110V-127V DC voltage range.
Input power of the LEDs must not vary by more than 15% of the rated power.

= Temperature of the heat sink of the driver circuit of the LED luminaries should be tested and
at still air condition, increase in temperature of the heat sink should not be more than 20
Degree Celsius after one-hour operation.

= LEDs must be permanently engraved with model number in the body.

Standard Requirement: (Applicable only for Self-ballasted LED lamps with input voltage more than 50V)

» BDSIEC 62612:2015 / IEC 62612:2018
Self-ballasted LED lamps for general lighting services with supply voltages > 50 V -
Performance requirements

= BDS IEC 62560:2015 / IEC 62560:2015
Self-ballasted LED-lamps for general lighting services by voltage > 50 V - Safety specifications

Warranty:

= Warranty of LED light should be 5 years.

2. Solar Module/Panel:

Standard Requirement:

= |EC 61215:2016/BDS IEC 61215

Terrestrial photovoltaic (PV) modules - Design qualification and type approval
For crystalline silicon/ thin-film Cadmium Telluride (CdTe)/ thin-flm amorphous silicon/thin-flm Cu(In,GA)(S,Se).
Solar Module, Expected lifetime of module need to be ensured.
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= |EC 61730-1:2016 / BDS IEC 61730-1
Photovoltaic (PV) module safety qualification - Part 1: Requirements for construction

= |EC 61730-2:2016 / BDS IEC 61730-2
Photovoltaic (PV) module safety qualification - Part 2: Requirements for testing

Other requirements:

= The photovoltaic array will consist of one or more flat-plate photovoltaic modules. Each
module should comprise of single or poly-crystalline silicon solar cells. Flat plate thin-film
modules could also be used.

= All modules must be product tested and certified during production.

= Each module must be factory equipped with weatherproof junction box with terminal strip
that allows safe and long-lasting wiring connection to the module. Where applicable,
protective diodes should be used to avoid the effect of partial shading.

= Each module must be labeled according to the IEC 61215. Unique serial humber must be
mentioned in the module with the supplier name using a permanent way.

Warranty:
A. Warranty for Manufacturing Defects

PV Modules(s) should be warranted to be free from the defects and/or failures specified below for a
period not exceeding 2 (two) years from the date of sale to the original customer:

1) defects and /or failures due to manufacturing;

2) defects and/or failures due to materials;

3) cracking of the front glass surface due to foreign objects inside the glass; or

4) non-conformity with specifications due to faulty manufacturing and/or inspection processes.

If the PV Module(s) fails to conform to this warranty, PV module(s) should be immediately replaced.

B. Warranty for Performance and Power Output

Any power loss is due solely to defects in materials or workmanship; Project implementing agency
demands the warranty of the power output of each type of PV Modules(s) as follows:

20years (90%/80%)

Project implementing agency demands that if, (a) within the first ten (10) years from the date of sale to
the Customer, the PV Modules(s) exhibits a power output of less than ninety percent (90%) of the
original minimum rated power specified at the time of sale, or (b) within twenty (20) years from the
date of less than eighty percent (80%) of the original minimum rated power specified at the time of
sale, manufacturer will repair, fix ( by putting additional panel) or replace the PV Modules(s) at their
own cost or refund the Purchase Price taking into account a yearly depreciation of five percent (5%) of
the panel price. In case of the refund of the depreciated price of the panel, the panel will remain with
the user and company will not take it from him/her. The period of power output warranty for these
replaced modules(s) will be equal to the remaining warranty period of the originally supplied
module(s). Notably, respective suppliers will be responsible to arrange all the warranty services from
the respective dealer/manufacturer.
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3. Battery:
Standard Requirement:

= BDSIEC 61427-1:2016 / IEC 61427-1:2013
Secondary cells and batteries for renewable energy storage - General requirements and
methods of test - Part 1: Photovoltaic off-grid application

= BDS IEC 60086-4:2005 / IEC 60086-4:2019
Primary batteries - Part 4: Safety of lithium batteries [only for lithium batteries]

General Requirement:

= Battery can of the type of Lead Acid/LiFePO4/ Li-ion. Tubular plate lead acid batteries may be
used.

= DOD should be minimum of 90% for Lithium Batteries. For lead acid batteries allowable DOD is
70%.

= The maximum permissible self-discharge rate is 5 percent of rated capacity per month at 25°C.

= For li-ion batteries cycle life should be >1200 at 90% DoD at 25°C

= [For PbA batteries cycle life of the battery (i.e., before its residual life drops below 80 percent
of the rated AH capacity), at 25°C must exceed 1500 cycles when discharged down to an
average depth of discharge (DOD) of 70 percent at the discharge rate of 10 hours.

= The inter-cell connection should not be exposed.

Warranty:
Battery capacity will not be less than 90% of the rated for first year and will not be less than
80% of the rated for next two years (total 3 years). In case of failure of the battery not
performing as per the specification within the warranty period, the battery should be replaced.

4. Battery Charge and Discharge controller:
Standard Requirement:

= BDSIEC 62509:2016 / IEC 62509:2010
Battery charge controllers for photovoltaic systems - Performance and functioning

General Requirement:
= Charge controller integrated with the MPPT system will be preferable. PWM charge controller
can be allowed up to 200Wp module capacity.

= Output voltage variation should be within £4% for 120V DC output. For 12V DC system, it will
be the battery voltage variation defined by IEC 62509. LED lamps operating input should be
the according voltage ranges.

Warranty:

Battery Charge and Discharge controller or energy meter should be replaced in case of any
performance deviation from the specifications or standard mentioned above over the period of
5 years.

5. Module Mounting Structure:

=  SS/Aluminum Material

= Tilt angle should be the round latitude angle of the project area

"= Row spacing should enough to avoid shading. Can be calculated from
https://solar.sreda.gov.bd/irsc/
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= Module mounting place should be shading free for Direct Solar Radiation for the whole year. For
help, https://www.pveducation.org/pvcdrom/properties-of-sunlight/sun-position-calculator can be
visited.

6. Other Common Requirements:

= Wire size of the system load connectivity need to be selected according to the load (ie. Number of
LED light) and the distance from the inverter room. Voltage drop at last end with the full load
should be less than 2%.

= Battery Cable and Charging cable need to be selected according to the system capacity, at least
1.5 times higher current carrying capacity.

= Circuit breaker need to be added for 120 V DC system. Also, manual switch off function need to be
available for 12 V DC system.

= Central sunrise-sunset calendar or sensor from PV module to on/off the street light daily
automatically. Technology should be well performed and maintenance free to avoid the unwanted
switching and system failure.

= Safety instruction with durable laminated and ribbon.

= OQverhead carrying wire (ACSR, BREB Standard) with proper grounding (1 grounding nearest to
the system and 1 grounding in each branch)

= Pole should be selected according to the figure-1 and related requirements. Ceramic insulator
needs to be used.

= Pole basement should be RCC concrete or equivalent strength conditions.

Note that, a 12V DC or 120V DC solar street light package should be comprised of LED lights, battery
bank, charge and discharge controller, Module with mountings structures, Wire, Pole etc.

Developed by: Respective technical committee of ‘Sustainable and Renewable Energy Development Authority (SREDAY
Developed for: Bangladesh Climate Change Trust (BCCT), MoEFCC
Date: 06 August 2020 Page 8 of 19


https://www.pveducation.org/pvcdrom/properties-of-sunlight/sun-position-calculator

Model-B: 230V AC Solar Street Light System

[Solar system will be installed on a central location rooftop and connection to the street light through wire.
Wire distance from center location should not be more than 1.5 km. Number of street light connected with
each system should not be less than 20.]

7. LED light:

Power consumption of the LED should be in the range of 10 to 70 Watt depending on the
luminary requirement

Luminous efficacy of the LED lights used should be minimum 100 Lumen/watt

LED lights should be within 3000K-5000K CCT with minimum 70 Color Rendering Index (CRI)
LED should provide minimum 75% of the initial lumen output after 5 years

Over the input voltage range of -15% to +10% from standard input voltage, power of LEDs
must not vary by more than 15% of the rated power.

LEDs must be permanently engraved with model number in the body.

Standard Requirement:

BDS IEC 62612:2015 / IEC 62612:2018
Self-ballasted LED lamps for general lighting services with supply voltages > 50 V -
Performance requirements

BDS IEC 62560:2015 / IEC 62560:2015
Self-ballasted LED-lamps for general lighting services by voltage > 50 V - Safety specifications

Warranty:

Warranty of LED light should be 5 years.

8. Solar Module/Panel:

Standard Requirement:

IEC 61215:2016 / BDS IEC 61215

Terrestrial photovoltaic (PV) modules - Design qualification and type approval
For crystalline silicon/ thin-film Cadmium Telluride (CdTe)/ thin-flm amorphous silicon/thin-film Cu(ln,GA)(S,Se).
Solar Module, Expected lifetime of module need to be ensured.

IEC 61730-1:2016 / BDS IEC 61730-1
Photovoltaic (PV) module safety qualification - Part 1: Requirements for construction

IEC 61730-2:2016 / BDS IEC 61730-2
Photovoltaic (PV) module safety qualification - Part 2: Requirements for testing

Other requirements:

The photovoltaic array will consist of one or more flat-plate photovoltaic modules. Each
module should comprise of single or poly-crystalline silicon solar cells. Flat plate thin-film
modules could also be used.

All modules must be product tested and certified during production.
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= Each module must be factory equipped with weatherproof junction box with terminal strip
that allows safe and long-lasting wiring connection to the module. Where applicable,
protective diodes should be used to avoid the effect of partial shading.

= Each module must be labeled according to the IEC 61215. Unique serial number must be
mentioned in the module with the supplier name using a permanent way.

Warranty:
A. Warranty for Manufacturing Defects

PV Modules(s) should be warranted to be free from the defects and/or failures specified below for a
period not exceeding 2 (two) years from the date of sale to the original customer:

5) defects and /or failures due to manufacturing;

6) defects and/or failures due to materials;

7) cracking of the front glass surface due to foreign objects inside the glass; or

8) non-conformity with specifications due to faulty manufacturing and/or inspection processes.

If the PV Module(s) fails to conform to this warranty, PV module(s) should be immediately replaced.

B. Warranty for Performance and Power Output

Any power loss is due solely to defects in materials or workmanship; Project implementing agency
demands the warranty of the power output of each type of PV Modules(s) as follows:

20years (90%/80%)

Project implementing agency demands that if, (a) within the first ten (10) years from the date of sale to
the Customer, the PV Modules(s) exhibits a power output of less than ninety percent (90%) of the
original minimum rated power specified at the time of sale, or (b) within twenty (20) years from the
date of less than eighty percent (80%) of the original minimum rated power specified at the time of
sale, manufacturer will repair, fix ( by putting additional panel) or replace the PV Modules(s) at their
own cost or refund the Purchase Price taking into account a yearly depreciation of five percent (5%) of
the panel price. In case of the refund of the depreciated price of the panel, the panel will remain with
the user and company will not take it from him/her. The period of power output warranty for these
replaced modules(s) will be equal to the remaining warranty period of the originally supplied
module(s). Notably, respective suppliers will be responsible to arrange all the warranty services from
the respective dealer/manufacturer.

9. Battery:
Standard Requirement:

= BDSIEC 61427-1:2016 / IEC 61427-1:2013
Secondary cells and batteries for renewable energy storage - General requirements and
methods of test - Part 1: Photovoltaic off-grid application

= BDS IEC 60086-4:2005 / IEC 60086-4:2019
Primary batteries - Part 4: Safety of lithium batteries [only for lithium batteries]

General Requirement:

= Battery can of the type of Lead Acid/LiFePO4/ Li-ion. Tubular plate lead acid batteries may be
used.
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= DOD should be minimum of 90% for Lithium Batteries. For lead acid batteries allowable DOD is
70%.

= The maximum permissible self-discharge rate is 5 percent of rated capacity per month at 25°C

= Forli-ion cycle life of batteries should be >1200 at 90% DoD at 25°C

= [For PbA batteries cycle life of the battery (i.e., before its residual life drops below 80 percent
of the rated AH capacity), at 25°C must exceed 1500 cycles when discharged down to an
average depth of discharge (DOD) of 70 percent at the discharge rate of 10 hours.

= The inter-cell connection should not be exposed.

Warranty:
Battery capacity will not be less than 90% of the rated for first year and will not be less than
80% of the rated for next two years (total 3 years). In case of failure of the battery not
performing as per the specification within the warranty period, the battery should be replaced.

10. Battery Charge controller (BCC):
Standard Requirement:

= BDS IEC 62509:2016 / IEC 62509:2010
Battery charge controllers for photovoltaic systems - Performance and functioning

General Requirement:

= Charge controller should be integrated with the system with MPPT

= Lightning induced surge protection is recommended.

= The model number, serial number, rated voltages and currents, and set points should be
printed on the visible side of the charge controller casing.

= The technical specification of the battery charge controller must mention the input voltage range
(PV panel side), input current (PV panel side), battery nominal voltage, LVD and HVD, rated
output current (load side).Some means must be provided to safely disconnect the battery
and the module during servicing or repair by a technician.

Warranty:

Battery Charge controller or energy meter should be replaced in case of any performance
deviation from the specifications or standard mentioned above over the period of 5 years.

11. Off-grid Inverter:

Standard Requirement:
= BDS IEC 62109-1:2016 or Equivalent IEC standard
Safety of power converters for use in photovoltaic power systems - Part 1: General
requirements

= BDS IEC 62109-2:2016 or Equivalent IEC standard
Safety of power converters for use in photovoltaic power systems - Part 2: Particular
requirements for inverters

Warranty:

= Warranty of inverter should be minimum 5 years.
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12. Module Mounting Structure:

SS/Aluminum Material

Tilt angle should be the round latitude angle of the project area

Row spacing should enough to avoid shading. Can be calculated from
https://solar.sreda.gov.bd/irsc/

Module mounting place should be shading free for Direct Solar Radiation for the whole year. For

help, https://www.pveducation.org/pvcdrom/properties-of-sunlight/sun-position-calculator can be
visited.

13. Other Common Requirements:

Wire size of the system load connectivity need to be selected according to the load (ie. Number of
LED light) and the distance from the inverter room. Voltage drop at last end with the full load
should be less than 2%.

Battery Cable and Charging cable need to be selected according to the system capacity, at least
1.5 times higher current carrying capacity.

Circuit breaker need to be added in both side of the inverter (AC side and DC side).

Central sunrise-sunset calendar or sensor from PV module to on/off the street light daily
automatically. Technology should be well performed and maintenance free to avoid the unwanted
switching and system failure.

Safety instruction with durable laminated and ribbon.

Overhead carrying wire (ACSR, BREB Standard) with proper grounding (1 grounding nearest to
the system and 1 grounding in each branch)

Pole should be selected according to the figure-1 and related requirements. Ceramic insulator
needs to be used.

Note that, a 230V AC solar street light package should be comprised of LED lights, battery bank, a
charge controller, Inverter, Module with mountings structures, Wire, Pole etc.
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Model-C: Standalone Solar Street Light System

[Complete solution for each individual solar street light. Regular Cleaning is a challenge, so it will be the

least priority]

1. LED light:

Power consumption of the LED should be in the range of 10 to 50 Watt depending on the
luminary requirement

Luminous efficacy of the LED lights used should be minimum 100 Lumen/watt

LED lights should be within 3000K-5000K CCT with minimum 70 Color Rendering Index (CRI)
LED should provide minimum 75% of the initial lumen output after 5 years

Over the input voltage range of LVD to HVD, input power of the LEDs must not vary by more
than 15% of the rated power
Temperature of the heat sink of the driver circuit of the LED luminaries should be tested and

at still air condition, increase in temperature of the heat sink should not be more than 20
Degree Celsius after one-hour operation
LEDs must be permanently engraved with model number in the body

Warranty:

Warranty for an LED light should be 5 years.

2. Solar Module/Panel:

Standard Requirement:

IEC 61215:2016 / BDS IEC 61215

Terrestrial photovoltaic (PV) modules - Design qualification and type approval
For crystalline silicon/ thin-film Cadmium Telluride (CdTe)/ thin-flm amorphous silicon/thin-film Cu(ln,GA)(S,Se).
Solar Module, Expected lifetime of module need to be ensured.

IEC 61730-1:2016 / BDS IEC 61730-1
Photovoltaic (PV) module safety qualification - Part 1: Requirements for construction

IEC 61730-2:2016 / BDS IEC 61730-2
Photovoltaic (PV) module safety qualification - Part 2: Requirements for testing

Other requirements:

The photovoltaic array will consist of one or more flat-plate photovoltaic modules. Each
module should comprise of single or poly-crystalline silicon solar cells. Flat plate thin-film
modules could also be used.

The photovoltaic module should have a peak power output of at least 10 Wp.

All modules must be product tested and certified during production.

Each module must be factory equipped with weatherproof junction box with terminal strip
that allows safe and long-lasting wiring connection to the module. Where applicable,
protective diodes should be used to avoid the effect of partial shading.

Each module must be labeled according to the IEC 61215. Unique serial number must be
mentioned in the module with the supplier name using a permanent way.
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Warranty:
A. Warranty for Manufacturing Defects

PV Modules(s) should be warranted to be free from the defects and/or failures specified below for a
period not exceeding 2 (two) years from the date of sale to the original customer:

9) defects and /or failures due to manufacturing;

10) defects and/or failures due to materials;

11) cracking of the front glass surface due to foreign objects inside the glass; or

12)  non-conformity with specifications due to faulty manufacturing and/or inspection processes.

If the PV Module(s) fails to conform to this warranty, PV module(s) should be immediately replaced.

B. Warranty for Performance and Power Output

Any power loss is due solely to defects in materials or workmanship; Project implementing agency
demands the warranty of the power output of each type of PV Modules(s) as follows:

20years (90%/80%)

Project implementing agency demands that if, (a) within the first ten (10) years from the date of sale to
the Customer, the PV Modules(s) exhibits a power output of less than ninety percent (90%) of the
original minimum rated power specified at the time of sale, or (b) within twenty (20) years from the
date of less than eighty percent (80%) of the original minimum rated power specified at the time of
sale, manufacturer will repair, fix ( by putting additional panel) or replace the PV Modules(s) at their
own cost or refund the Purchase Price taking into account a yearly depreciation of five percent (5%) of
the panel price. In case of the refund of the depreciated price of the panel, the panel will remain with
the user and company will not take it from him/her. The period of power output warranty for these
replaced modules(s) will be equal to the remaining warranty period of the originally supplied
module(s). Notably, respective suppliers will be responsible to arrange all the warranty services from
the respective dealer/manufacturer.

3. Battery:
Standard Requirement:

= BDSIEC 61427-1:2016 / IEC 61427-1:2013
Secondary cells and batteries for renewable energy storage - General requirements and
methods of test - Part 1: Photovoltaic off-grid application

= BDS IEC 60086-4:2005 / IEC 60086-4:2019
Primary batteries - Part 4: Safety of lithium batteries [only for lithium batteries]

General Requirement:

= Battery can of the type of LiFePO,/ Li-ion.
= Battery DOD should be minimum of 90%.
= The maximum permissible self-discharge rate is 5 percent of rated capacity per month at 25°C

= Cycle life of batteries should be minimum >1200 at 90% DoD at 25°C
= The inter-cell connection should not be exposed.
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Warranty:
Battery capacity will not be less than 90% of the rated for first year and will not be less than

80% of the rated for next two years (total 3 years). In case of failure of the battery not
performing as per the specification within the warranty period, the battery should be replaced.

4. Battery Charge and Discharge Controller:
Standard Requirement:

= BDS IEC 62509:2016 / IEC 62509:2010
Battery charge controllers for photovoltaic systems - Performance and functioning

General Requirement:
= Charge controller should be integrated with the system with MPPT
= Self-consumption should be less than 0.5% of the total power requirement
= The charge controller set points must be factory preset with the set points applicable to the
specified battery characteristics. Charge Controllers should be dust and termite proof.

Warranty:
Charge controller or energy meter should be replaced in case of any performance deviation
from the specifications mentioned above over the period of 5 years.

5. Structure:

= The minimum height of the pole should be 17.5 ft above the ground and 2.5 ft under the
ground.

= Pole should be made of Gl or should be powder coated.

= Minimum thickness of the pole is 3.25 mm which can only be relaxed in case of centralized or
block-based street lighting.

= The Gl pole should rest on a 2’X2’ RCC base embedded at 3’ depth inside the ground.

= In the ground level, 5” cc structure may be incorporated (2" above the ground and 3” under
the ground).
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= Daylight sensor/sunrise-sunset calendar and time duration-based deeming option. Central
sensor system will be preferable for Model-A and Model-B.

= Ventilation is mandatory in the system to avoid early degradation of the battery

= System should be developed to work in ambient temperature of 150¢-450C and 100% Relative

Humidity (RH).

= System must be IP65 protected
= Total system warranty should be minimum of five years
= System should be installed in a way which can be easily dismantled and replaced, if needed.
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Light, Module and Battery Capacity and Others

Min Battery Minimum Module
Lamp Power | Quantity | Discharge Capacity Capacity (Wp) Road Width | Pole Height
(Wh)/Day
15w 1 304 80 3-6m 5-6m
20w 1 405 105 5-7m 5-6m
25W 1 507 135 6-7m 5-6m
30W 1 608 165 6-8m 5-6m
40W 1 811 215 8-10m 6-7m
50W 1 1013 270 10-11m 6-7m
60W 1 1216 320 13-14m 7-8m
70W 1 1420 375 14-15m 8-10m

Note: Autonomy 1 days and Autonomy recovery 2 days

Example: 15W Lamp with 90% DoD battery capacity should be 304/0.9 = 338 Wh

Developed by: Respective technical committee of ‘Sustainable and Renewable Energy Development Authority (SREDAY
Developed for: Bangladesh Climate Change Trust (BCCT), MoEFCC
Date: 06 August 2020

Page 17 of 19




Cases

AC : Alternating CUTTENE ........ccooiiiiiiiiiiiiiiii s 9
ACSR : Aluminium Conductor Steel Reinforced............cccocooviiiiiiiiniiiiiniicccccce 8
BAB : Bangladesh Accreditation Board.............cccccoooiiiiiiiiiiiiiis 2
BCC : Battery Charge COntroller.............cciiiiiiiiiiiiiiiiiciiecciecc e 11
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