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Asian Development Bank

BPDB

Bangladesh Power Development Board
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7.4 MWp Solar Photovoltaic (PV) GridConnected Power Generation Plant at Kaptai
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Executive Summary:
During the period from July to December 2018 there is no impact on the living things. Project site is
set up not to damage any environmentally protected area. No species of wild life specially the wild
under the endangered list is affected by the use of the land. Air Pollution caused by dust emission
from activities is controlled by providing water tanker vehicle to spray water at construction site
depending on atmospheric conditions. Tarpaulin covering of all dusty vehicle loads transported to,
from and between site locations. All aggregate or dusty material storage piles to reduce emissions.
Open PV module and stockpiles are covered. Water pollutions are also prevented by making proper
drainage system, retention wall and water basin for water retention to avoid water pollution. To avoid
pollution of karnafully river surface water drains directed to existing pond system. Concrete platform
and bundling containment are making for all machineries equipment. Spill prevention and well
drainage system. Solid waste is managed by the waste management plan. Any solid waste generated at
site will be collected in defined areas. Any broken or deficient PV cells will be stored and
arrangements made to recycle or send to appropriate landfill sites. Generation of noise and vibration
are generally associated with any construction work. Noise and vibration are generated from various
construction activities such as piling of foundation, bricks crushing and installation of machines and
equipment are restricted to the normal working hours between 8.00 am and 6.00 pm at the project site
and also use of personal protective equipments are enforced. Perimeter wall constructed around site at
the beginning of work to avoid people and domestic animals entering the site during construction
and operations. The remarkable achievement in this period is that till now there is no record of
accident or injury. BPDB is committed to keeping the accident level at Zero by implementing its
proper occupational health and safety management system. This project also has a positive effect on
the socio-economic condition. Skilled and semi-skilled peoples are engaged in different levels of
construction and operational activities and they are very happy for getting employment opportunities.
Project Construction works going on where as rest of civil construction works will be completed with
12/12/2018. Already 85% physical progress is achieved. Most of the equipments has been arrived in
project site.

1.0 Introduction:
Bangladesh Power Development Board through the Government of the People's Republic of
Bangladesh has received a loan from ADB to Install a 7.4 MWp Solar Photovoltaic (PV) GridConnected Power Generation Plant at Kaptai, Rangamati, Bangladesh. According to the renewable
energy policy-2008, electricity generation by renewable energy is targeted to be 5% of the total
generation by 2015 and 10% by 2020. This project will add 7.4 MW of power to the national grid
system contributing to improved and more regular supply of power to the country as a whole. The
BPDB of the Ministry of Power, Energy and Mineral Resources is the owner of the project and thus,
the project proponent. The Project aims to improve power supply by photovoltaic cells to add 7.4
MWs of power to the national grid.

2.0 Description of the Project:
2.1 Background:
Bangladesh Power Development Board currently generates power though various thermal power
stations in Bangladesh; it is also responsible for operating the Kaptai 230 MW capacity hydropower
project at Kaptai.
The latter is the only operational hydropower plant in the country and the first units were
constructed in 1962.The power company has a current staff of 447 with 871 sanctioned posts at
Kaptai and owns 849 acres of land for the hydropower plant operation.
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The 7.4 MW Kaptai solar PV plant is the most attractive since global horizontal irradiation in the
Chittagong area is relatively higher than at other identified sites (see Figure 2.1).
Figure 2.1 indicates that Kaptai lies in the zone of greatest solar radiation, receiving between 4
kWh/m2/day and 4.5 kWh/m2/day during the winter month of December.

Figure 2.1 Global Horizontal Solar Irradiation Map
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Figure 2.2 Global Horizontal Solar Irradiation Map
Figure 2.2 indicates that the annual sum for global horizontal irradiation (GHI) at the Kaptai site is a
substantial 1,872.7 kWh/m². The seasonal pattern for irradiation shown indicates highest GHI
values in spring with a low during summer even though this is the period with longest solar days.
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The latter is because this is also the monsoon season with high degrees of cloud cover, which
affect direct irradiation. GHI intensifies from autumn towards winter with the onset of the dry
season.

2.2 Site Selection and Location
Site visits were undertaken to determine a suitable site for 7 . 4 MW station taking into
consideration technical, environmental and social and possible resettlement issues. The site selected is
at N22°29'31.69" and E92°13'36.89". The map below indicates the selected project site in relation
to the Karnafuli dam and reservoir and the existing substation to which the project needs to be
connected by a new 11kV. The proposed power line is shown as a yellow line (see Figure 2.3)

Figure 2.3

Kaptai proposed site and 11kV power evacuation line

The proposed site is located at the apron on the immediate downstream, side of the dam at an
elevation of around 20 meters above Mean Sea Level (MSL).This compares with the height of the
dam wall at 118 m above MSL. The height of dam water behind the dam is around 106 m above
MSL depending on seasonal variations.
Approximately 7- 8 hectares of the area identified (see Maps) could be used for solar PV. The site
is less than 500 meters to the south of the local road which follows the top of the dam and
provides access to company residential and recreational areas to the east.
The chosen area was used for construction of the dam in 1962 and there are the remains of
temporary buildings on the site.
There is road access still available into the site area. The area is now unused with grass, bushes and
some trees growing (clearly seen in the aerial photograph in Figure 2.4).
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To the east of the site is an old warehouse with a concrete vehicle service ramp, while in the south
east there is an army barracks with various sheds and buildings.
The western boundary of the site is the old downstream channel of the Karnufuli River. In the
middle of the site are the old concrete platform foundations which were used during the dam
construction in 1962 for stone crushing and a batching plant. It may not be necessary to demolish
these structures. The ground is gently sloping on the western slopes more abruptly at the
southernmost tip of the site. The soil was determined as compacted and suitable to support the
necessary foundations for the PV panels and other infrastructure.
For power evacuation, an existing substation is situated around 2 km from the site (see Figure 2.3
above). An 11 kV overhead line needs to be constructed, and control room structure with panel,
circuit breaker and protection device.

Figure 2.4 Site for proposed Solar Plant
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Figure 2.5 Project Site

2.3 Project Schedule and Progress
Project Construction works going on where as rest of civil construction works will be completed with
12/12/2018. Installation of PV module, PV rack, Inverter, Transformer, 11kV
Interconnection will be completed within January-2019. Most of the equipments such as PV
modules, mounting structures, LV/MV cabling and accessories, Steel pole are arrived at
project site. Rest of the equipments such as Power Transformer, Switchgear and SCADA
systems are yet to receive. Already 85% physical progress is achieved. A typical schedule for the
work is as follows (also see figure 2.6):


Preparation of the terrain - leveling, access and internal roads – completed 2 to 6 weeks.



Civil works - opening of trenches for the cable, substation, if applicable concrete
foundations for the mounting system – partially completed 4 to 10 weeks. Almost 542 PV
foundations are completed and 182 PV modules are installed.



Mechanical works - installation of the mounting system, followed by the modules - 2 to 3
months. Already 205 mountings structures are completed.



Electrical works - lying of cables, installation of inverters, power transformers and
switchgear. This can run parallel to mechanical works- 2 to 3 months



High voltage works, and connection of low voltage and high voltage cables- 4 to 8 weeks
Grid connection, commissioning, operation tests (done in parallel to construction and per
1,000 MW section) - completed in 2 to 4 weeks after finalization of construction and per
1,000 MW section) – completed in 2 to 4 weeks after finalization of construction

Construction works like boundary wall, Retaining Wall, switchgear & control room building, Land
Filling, Service building, Mosque, Officers and Staff Dormitory already completed (see figure 2.9-2.14)
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Figure 2.6 Kaptai 7.4 MW Solar Project Construction Work plan.
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Figure 2.7 Kaptai 7.4 MW Solar Project.

Figure 2.8 PV Foundations and Installed PV Modules.
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Figure 2.9 Completed Boundary Wall.

Figure 2.10 Retaining Wall.
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Figure 2.11 Completed Switchgear and Control Panel Room Building.

Figure 2.12 Switchgear and Control Panel Room Building Construction
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Figure 2.13 Completed Officers Building

Figure 2.14 Completed Staff Building.

-14-

Figure 2.15 Tool Box Meeting

3.0 Compliance of Environmental Covenants from the ADB Loan
Agreement:
All development projects must co-exist satisfactorily with its surrounding environment so as to reduce
the environmental impact caused due to this activity. To control the adverse impacts on ambient air,
water, noise and safe environmental management plan has to be implemented by the proponents.
•

All the land for the project, including the transmission lines is owned by the Bangladesh Power
Development Board, and free from any occupants or establishments. So, development of the
site for this project will have no impact on livelihoods or income of any households or people.
No issues are triggered under ADB safeguard policy and no indigenous population is impacted
by the project at this site.

•

Considering the nature of the construction works and the ecological insensitivity of the project
site, construction activity will only create minor and manageable environmental disturbances
such as noise from trucks and excavation equipment, which will small impacts on the nearby
army barracks.
No toxic and hazardous materials will be used in the construction apart from diesel oils for
vehicles, which will be properly stored.
The site will be properly fenced to keep people and animals from straying onto the site during
construction and operations.
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•
•

•

Distribution of designated waste bins/cans, where appropriate and segregation of waste from
the source.

•

The PV poly-crystalline modules used in the project are emissions free once they are
manufactured and have no emission impacts during operations.

•
•
•

Waste minimization, recycle and reuse.
Soil erosion and run off from site during rain events and from daily washing and cleaning of solar
panels. It will be necessary to create proper drainage during construction and provide storm
water basin for water retention at the south of the site to avoid surface water pollution.
Proper disposal of solid waste (in designated waste bins)

•

Clean bill of health, a condition for employment

•

Regular medical monitoring of workers

•

Scheduling of deliveries during non-school hours and after regular working hours

•

Installation of proper traffic sign and warnings

•

Keeping vehicles under good condition, with regular checking of vehicle condition to ensure
compliance with national standards

•

Watering unpaved/dusty roads

•

Sprinkling and covering stockpiles

•

Covering top of trucks carrying materials to the site and carrying construction debris away from
the site.

•

Avoiding, as much as possible, construction equipment producing excessive noise during
school hours and also at night.

•

Have provision for sufficient exhaust fan to expel the air.

•

There is no emission of toxic element on the surrounding area.

•

Uses of all kinds of respective personal protective equipment (ear muff and ear plug for noise)
are mandatory for all in the plant site.

•

Keeping construction equipment in good operating condition

•

Immediate use of construction spoils as filling materials.

•

Immediate disposal/sale of excavated materials.

•

Continuous watering of site areas.

•

Hauling of construction debris away from the site and their appropriate disposal in a sanitary
landfill.

•

Good house keeping

•

Proper handling of lubricating oil and fuel

•

Collection, proper treatment, and disposal of spills

•

Installation of sufficient and relevant warning signage in all places

•

Planting of trees around the project site

•

Regular noise monitoring

•

Use of ear-muffs and ear-plugs by plant personnel working in the generator and turbine
facilities of the plant.
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4.0 Environmental Management Plan and Monitoring:
Bangladesh Power Development Board (BPDB) will employ an environmental engineer who will be
responsible to the Manager, Karnafuli Hydropower plant for implementation of the measures in the
EMP indicated in Table 5.1. The issues of health, safety and environment will be incorporated in the
BPDB system which is in place for the existing hydropower operation.

The construction contracts will incorporate requirements for the EPC contractors to be
responsible for undertaking effective measures for environmental impact mitigation and the EPC
contractor will have to commit to the EMP. Environmental performance of the EPC contractors will
be monitored by the BPDB project manager.
Table 4.1
Environmental Management Plan and Monitoring Program
Environmental Aspect &
Mitigation Measures
Mitigation Measures Taken
Potential Impact

The mammals like chika, rat,
mouse, bezi, etc are common
and badur, kathbirali are fairly
common. Among terrestrial
fauna reptiles Tiktiki and Anjan
are less common; Turtles are
fairly common in ponds, river
and lake. Dora Shap and
Daraisshap, Mete shap are also
fairly common.

Project site is set up not
damages any environmentally
protected area. No species of
wild life specially the wild under
the endangered list is affected by
the use of the land. Hence the
possession of the piece of land
for the purpose of the project
has not any negative impact on
the biodiversity of the area of
the country.

No species living in this area
are harmed or killed due to
construction of the project,
that’s why no needed to take
any mitigation measures.

Noise to adjacent barracks, and
other uses from land clearance
and preparation & erection of
solar panels using plant &
machinery.

The impact of noise and
vibration produced in this
construction work much less.
So, it will not be an issue. If
there is any possibility of high
noise and vibration arise
construction works will be
restricted to the normal
working hours between 8.00
am and 6.00 pm at the project
site. Use of personal protective
equipment will be enforced

To reduce noise EPC
contractor restricted the
construction works from 8.00
am to 6.00 pm. also enforced
to use personal equipment
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Environmental Aspect &
Potential Impact

Mitigation Measures

Air Quality - air pollution
include damages to ecosystems,
degraded visibility, soiling of
buildings, and damage to
water
quality
through
deposition of lead and other
pollutants. These effects on the
eco-system, impair people's
livelihood as well as health.

At construction time water
should be applied at least three
times a day or more,
depending on the atmospheric
conditions. Water tanker
should be driven on-site
spraying water over the
affected areas preventing dust
from airborne. Covering of
any aggregate or dusty material
storage piles to reduce
emissions. Open stockpiles
shall be avoided or covered.
Where
possible,
prevent
placing dusty material storage
piles.

Occupational Health & Safety
Issues Working with Machinery
&
cranes
Working
with
electrical risks.

Develop Safety Plan Provide
Safety
Manual Use of
Personal
Protection
Equipment
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Mitigation Measures Taken

To reduce dust EPC
contractor providing water
tanker vehicle to spray water
at construction site depending
on atmospheric conditions.
Tarpaulin covering of all
dusty vehicle loads
transported to, from and
between site locations. All
aggregate or dusty material
storage piles to reduce
emissions. Open PV module
and stockpiles are covered.
Placing dusty material storage
piles prohibited. BPDB
authority monitoring those
activities time to time.
Supervision and Inspection
on a daily basis during
construction period
Supervision and Inspection
on a daily basis during
construction period according
to the OHS Plan. Job safety
analysis are done and all kinds
of operational and
maintenance works go as
appropriate manner. Work
permit for hot work, cold
work, works in height and
confined space are strictly
maintained. Lock out and Tag
out is strictly maintained for
clearance and accident free
operation. Safe drinking water
is provided to all.

Environmental Aspect &
Potential Impact

Mitigation Measures

Mitigation Measures Taken

Safety at site from human and Construct
perimeter
wall Perimeter wall is constructed
animal incursion.
around site at the beginning of around site at the beginning.
work to avoid people and
domestic animals entering the
site during construction and
operations.
Contamination of land and
surface water from machinery
activity and from use of oil and
fuel

Machinery to be properly
stored at a concrete platform
and bundling containment
provided. Machinery to be
properly, maintained and
fuelled at designated areas

Runoff from land from rain
events on cleared land and
from washing of solar panels
resulting
in
erosion
&
sedimentation in the river.

Create
proper
drainage
during construction
and
provide storm water basin for
water retention

An efficient and proper drainage
during system and water basin
made for water retention.

Glint and glare from solar panels

This is not expected to be an
issue but will be monitored
with a view changing panel
orientation

Regular monitoring by
Environmental Engineer.

Occupational Health & Safety

Implement safety measures as Safety
measures
taken
per the OHS manual
according OHS manual and
safety ensured by daily
supervision a nd monitoring.

Disposal of broken PV
panels, leaking batteries at
the end of project life

Ensure a plan developed well
in
advance
of
plant
decommissioning identifying
recycling options and make
necessary arrangements to
recycle or dispose of panels in
appropriate land fill sites.
Also, no battery will be used
in the project.

An environmental safeguard local An Electrical Engineer from
person/safeguard
officer
for EPC
contractor
will
be
regular monitoring and reporting appointed to monitor and
oversee
the
environment
safeguards.
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Machinery
Equipment
properly stored at a concrete
platform
and
bundling
containment provided.

the

To dispose the broken PV
panels a safeguard officer
from EPC side was appointed
to monitor situation and
make decommissioning plan
for
recycling
through
manufacturer.

An Electrical Engineer from EPC
contractor appointed as a
environmental safeguard local
person/safeguard
officer
to
monitor
and
oversee
the
environment safeguards.

5.0 Findings and Recommendation and Conclusions
The project site has been vacant land since the construction of the main Kaptai dam in 1962.
There is no loss of livelihood or resettlement problems arising from the implementation of the
project. The site is not located in a sensitive ecosystem, and has no historical and cultural value. The
site is in a hollow, on low lying land immediately behind the main hydropower dam wall. The
nature of the project site coupled with the clean nature of solar power generation means that the
project will not cause any significant lasting environmental and social impacts during construction,
operation and decommissioning.
The project will add 7.4 MWp of power to the national grid system contributing to improved and more
regular supply of power to the country as a whole. Project benefits also include savings from the non-use
of alternative sources of conventional fossil fuels. Only minor and transient environmental disturbances
will be experienced at the project site during construction and operation, and they will be minimized
through implementation of the EMP. There is no need for further analysis and the environmental
assessment of the Project is considered complete.
BPDB is committed to its environmental and social responsibility and discharges this
responsibility in adherence to principles of good corporate governance. In its daily business
operations, BPDB will meet its environmental and occupational health commitments, and is
committed to the EMP measures. The BPDB closely monitoring to implement mitigation measures
on environmental issues regarding the project construction. So, no negative impact was found on the
environmental due to this project. The BPDB appointed an Electrical Engineer from EPC contractor as
a environmental safeguard local person/safeguard officer to monitor and oversee the environment
safeguards issue. During construction activities all of the mitigation measures have been taken. Finally it
can be concluded that the project has no detrimental impact on the environment in terms of ambient air,
ambient noise and water.
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