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EXECUTIVE SUMMARY 

 
1. Project Overview 

 
The Royal Government of Cambodia, through the Ministry of Mines and Energy (MME) and Electricité 
du Cambodge (EDC), is implementing the Cambodia Sustainable Energy Transition (CSET) Project with 
financial support from the World Bank. The Project aims to support Cambodia’s transition toward a 
reliable, low-carbon, and climate-resilient power system by strengthening grid infrastructure, 
integrating renewable energy and storage, and supporting energy efficiency improvements. 
 
Sub-component 1.2 of the CSET Project involves the development of a grid-scale Battery Energy 
Storage System (BESS) with an estimated capacity of approximately 100–150 MW / 200 MWh. The 
BESS will support grid stability, frequency regulation, load shifting, peak demand management, and 
integration of variable renewable energy sources, including solar and wind power. 
 
The proposed BESS is planned at the existing Grid Substation Tboung Khmum / TKM (GS48) in Ponreay 
Village, Sangkat Suong, Krong Suong, Tboung Khmum Province. The site is an existing EDC-owned 230 
kV substation established in 2018, occupying approximately 1.69 hectares. No land acquisition, 
physical displacement, or economic displacement is expected. The nearest residences are 
approximately 600 metres from the site, and the surrounding area is mainly agricultural and public 
infrastructure land.  
 
This Environmental and Social Management Plan (ESMP) has been prepared to identify, assess, and 
manage the potential environmental and social risks and impacts associated with the BESS during pre-
construction, construction, operation, and decommissioning phases. The ESMP also sets out the 
mitigation, monitoring, institutional, reporting and capacity-building measures required to avoid, 
minimize, mitigate or manage these risks throughout the project lifecycle in accordance with 
Cambodian legal requirements, the World Bank Environmental and Social Framework (ESF). It also 
provides the basis for integrating environmental, social, health and safety requirements into detailed 
design, procurement, construction contracts, contractor management, operation and maintenance 
procedures, and project monitoring.  
 
2. Environmental and Social Risk Classification 

 
The environmental and social risks of the BESS investment are assessed as Moderate. The overall site 
context presents relatively low sensitivity because the BESS will be located within an existing 
substation compound on EDC-owned land, away from protected areas, major water bodies, densely 
populated settlements, and known cultural heritage sites. 
 
However, BESS technology presents specific low-probability but potentially high-consequence risks, 
particularly related to fire, explosion, thermal runaway, toxic gas release, hazardous materials, 
electrical hazards, emergency response, and end-of-life battery management. These risks require 
robust design controls, hazard assessment, emergency preparedness, and operational management 
consistent with the World Bank Environmental and Social Framework (ESF), World Bank Group 
Environmental, Health and Safety Guidelines, and Good International Industry Practice (GIIP). 
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3. Applicable Environmental and Social Standards 

 
The ESMP has been prepared in accordance with relevant Cambodian laws and regulations and the 
World Bank ESF. The following World Bank Environmental and Social Standards are considered 
applicable or potentially applicable: 

● ESS1: Assessment and Management of Environmental and Social Risks and Impacts – 
applicable because the BESS requires identification, assessment, mitigation, monitoring, and 
reporting of environmental and social risks.  

● ESS2: Labor and Working Conditions – applicable due to the involvement of direct workers, 
contracted workers, and operation and maintenance personnel.  

● ESS3: Resource Efficiency and Pollution Prevention and Management – applicable due to 
hazardous materials, battery waste, e-waste, transformer oil, cooling fluids, contaminated 
runoff, and end-of-life battery management.  

● ESS4: Community Health and Safety – applicable due to potential fire, explosion, toxic gas 
release, traffic, emergency response, and public perception risks.  

● ESS5: Land Acquisition, Restrictions on Land Use and Involuntary Resettlement – not expected 
to apply because the BESS will be installed within EDC-owned land and no land acquisition or 
displacement is anticipated.  

● ESS6: Biodiversity Conservation and Sustainable Management of Living Natural Resources – 
relevant at a low level, as the site is within an existing substation and no significant natural 
habitat impacts are expected.  

● ESS7: Indigenous Peoples/Sub-Saharan African Historically Underserved Traditional Local 
Communities – potentially relevant only if Indigenous Peoples are identified within the project 
area of influence; this will be confirmed through screening and consultation.  

● ESS8: Cultural Heritage – relevant as a precautionary standard due to possible chance finds 
during excavation or ground disturbance.  

● ESS10: Stakeholder Engagement and Information Disclosure – applicable throughout project 
preparation and implementation.  

 
4. Baseline Conditions 

 
The proposed BESS site is located within the existing TKM / GS48 substation in Suong City, Tboung 
Khmum Province. The site is generally flat and located in a tropical monsoon climate zone with a 
distinct dry season and rainy season. Although no significant localized flooding has been reported at 
the existing substation site, drainage, site elevation, stormwater management and climate-resilient 
design should be carefully considered due to seasonal rainfall and extreme weather risks. 
 
The project area is not located within a protected area, Key Biodiversity Area, or known cultural 
heritage site. No major water body is located immediately adjacent to the proposed BESS footprint. 
Biodiversity impacts are expected to be limited because the BESS will be installed within an already-
developed substation compound. 
 
The surrounding communities have access to electricity and rely on a mix of livelihoods, including 
factory work, construction work, home-based work, and limited farming. Public consultation and site 
visit activities were undertaken to validate baseline conditions, understand community concerns, and 
support preparation of the ESMP. 
 
Tboung Khmum Province has historical UXO risk, although site consultation indicated that UXO 
clearance was previously conducted and no recent UXO findings have been reported. Nevertheless, 
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residual UXO chance-find procedures should be maintained for any excavation or ground disturbance 
activities. 
 
5. Key Environmental and Social Risks 
The main environmental and social risks identified for the BESS include: 
 
Pre-construction Phase 
Key risks during pre-construction relate to inadequate integration of environmental and social 
requirements into the final design. These include insufficient consideration of fire and explosion risks, 
thermal runaway, emergency shutdown systems, ventilation, climate resilience, drainage design, 
flood protection, hazardous material storage, and emergency access. 
 
Construction Phase 
Construction risks include: 

● Dust, noise, vibration, and temporary disturbance from civil works.  
● Waste generation, including packaging waste, electronic waste, damaged components, and 

hazardous waste.  
● Chemical handling and spill risks from cooling fluids, oils, fire suppression agents, and other 

hazardous substances.  
● Electrical hazards due to work inside an existing energized substation.  
● Occupational health and safety risks from lifting operations, heavy machinery, working near 

high-voltage equipment, and installation of battery containers and electrical systems.  
● Traffic and road safety risks during delivery of BESS containers, transformers, and other 

equipment.  
● Localized drainage, runoff, erosion, and sedimentation risks during site preparation and 

construction.  
● Residual UXO risk during excavation or ground disturbance.  

 
Operation Phase 
Operation-phase risks are more specific to BESS technology and include: 

● Fire, explosion, and thermal runaway.  
● Toxic smoke or gas release during battery failure or fire.  
● Electrical shock, arc flash, and high-voltage hazards.  
● Leakage from battery cells, cooling systems, transformers, or fire suppression systems.  
● Hazardous waste and e-waste from maintenance activities.  
● Damaged, defective, or end-of-life battery modules.  
● Noise from cooling systems, inverters, and ventilation units.  
● Flooding or drainage failure affecting BESS equipment.  
● SF6 leakage if SF6-containing electrical equipment is used.  
● Community concern or fear regarding BESS safety risks.  
● Emergency response limitations if local responders are not familiar with BESS fire and 

chemical hazards.  
 
Decommissioning Phase 
At the end of the project life, key risks will relate to dismantling, transport, recycling, reuse, or disposal 
of battery modules and associated electrical equipment. Improper end-of-life battery management 
could result in fire, hazardous waste, soil and water contamination, or non-compliance with national 
and international hazardous waste requirements. 
 
The following table summarizes the key environmental and social risks throughout the project life.  
 



Cambodia Sustainable Energy Transition (CSET) Project (P510217) 
Sub-component 1.2 – Battery Energy Storage System (BESS) Investment 

Environmental and Social Management Plan (ESMP) 

4 
 

 
 

Table 1: Key Environmental and Social Risks Throughout the project life 

Project phase Key environmental risks Key social risks 
Overall pre-
mitigation 

significance 

Pre-construction Design-related fire, thermal 
runaway, drainage, climate 
resilience and hazardous 
materials planning  

Stakeholder engagement, 
information disclosure, 
GRM, labor planning, 
emergency preparedness 
and public concern 

Low to Moderate 

Construction Dust, noise, vibration, waste, 
spills, sediment runoff, residual 
UXO, electrical faults, flooding 
and drainage impacts 

Worker safety, traffic safety, 
labor issues, community 
disturbance, SEA/SH, access 
concerns and emergency 
incidents 

Low to Moderate 

Operation Fire, thermal runaway, explosion, 
smoke/gas release, hazardous 
waste, battery lifecycle, 
contaminated runoff, oil spill, 
SF6 and climate resilience risks 

OHS, emergency response 
capacity, community safety, 
public perception, security, 
operational complaints and 
noise concerns 

Low to Moderate, 
with low-
probability high-
consequence risks 

Decommissioning Battery removal, hazardous 
waste, e-waste, transport, 
soil/water contamination, dust 
and noise 

Worker safety, traffic safety, 
labor management, waste 
handling and informal 
recycling risks 

Moderate 

 
6. Key Mitigation and Management Measures 

 
The ESMP applies the mitigation hierarchy of avoidance, minimization, mitigation, and management. 
Key measures include: 

● Compliance with relevant international BESS safety standards, including UL 9540A, UL 9540, 
IEC 62619, IEC 62933, NFPA 855, and UN 38.3 for BESS procurement 

● Design of adequate stormwater drainage, flood protection, site elevation, and containment 
systems.  

● Preparation and Implementation of a Contractor Environmental and Social Management Plan 
(CESMP) 

● Implementation of Lock-Out Tag-Out procedures, permit-to-work systems, electrical safety 
controls, PPE, and trained-worker requirements.  

● Establishment of safe hazardous material storage with secondary containment, signage, 
restricted access, and spill response equipment.  

● Implementation of a Waste Management Plan and Battery Life Cycle Management Plan.  
● Prohibition of open burning, uncontrolled dumping, and disposal of hazardous or battery 

waste through unauthorized routes.  
● Establishment of supplier/manufacturer take-back, licensed recycling, or authorized disposal 

arrangements for end-of-life batteries in compliance with national regulations related to 
waste management.  

● Coordination with local fire departments, emergency responders, health facilities, and 
commune authorities.  

● Conduct of emergency drills before operation and periodically during operation.  
● Disclosure of emergency contact information and GRM channels to workers and nearby 

communities.  
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● Implementation of a Chance Find Procedure for cultural heritage and a UXO chance-find/stop-
work procedure for unexpected discoveries.  

● Ongoing monitoring, inspection, reporting, and corrective action management.  
The ESMP also includes a set of supporting management plans to operationalize these mitigation 
measures throughout the project lifecycle. These include  
 

● Emergency Preparedness and Response Plan,  
● Waste Management Plan,  
● Battery Lifecycle Management Plan,  
● Fire Safety Plan,  
● Hazardous Material Management Plan,  
● Occupational Health and Safety Plan, and  
● Community Health and Safety Plan.  

 
These plans define the procedures, responsibilities, monitoring requirements, training needs and 
reporting arrangements for construction, commissioning, operation, maintenance and 
decommissioning of the BESS facility.  
 
The Contractor will be required to prepare and implement a site-specific Contractor Environmental 
and Social Management Plan (CESMP) before mobilization and before commencement of 
construction, installation, testing or commissioning activities. The CESMP shall include practical, site-
specific measures based on the Contractor’s final construction methodology, workforce 
arrangements, worker accommodation requirements, traffic routes, equipment delivery 
arrangements, temporary facilities and activity-specific risks. The CESMP shall include risk, mitigation 
and monitoring measures for relevant environmental, social, occupational health and safety, and 
community health and safety issues, and shall be reviewed and approved by EDC PMU, PMO2, SEPRO 
and the PIC before works commence. 
 
A Decommissioning Plan shall also be prepared before the start of decommissioning activities. The 
plan shall define the procedures for safe disconnection, dismantling, handling, packaging, temporary 
storage, transport, reuse, recycling or authorized disposal of battery modules, electrical equipment, 
hazardous materials and associated waste. The plan shall also include measures for occupational 
health and safety, community health and safety, traffic management, fire and spill prevention, 
emergency response, hazardous waste and e-waste management, battery end-of-life chain-of-
custody, site restoration and final inspection. 
 
7. Stakeholder Engagement and Grievance Redress 

 
Stakeholder engagement has been undertaken as part of the broader CSET Project and the site-
specific BESS preparation process. Consultations included national-level disclosure and consultation 
for CSET project disclosing about BESS installation, as well as a site visit and commune-level 
consultation at the TKM substation area. 
 
The BESS project will use the established EDC grievance redress mechanism under the CSET project. 
Complaints may be submitted verbally or in writing through village leaders, commune authorities, 
contractors, EDC PMU/SEPRO, district authorities, phone, SMS, mailbox, email, social media, and 
other accessible channels. Anonymous grievances will be accepted, and complainants will not be 
subject to retaliation. 
 
The GRM will address community concerns, worker grievances, construction disturbances, land access 
concerns, safety issues, environmental impacts, SEA/SH-related complaints, and emergency-related 
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concerns. Grievances will be recorded in a grievance register and reported as part of regular E&S 
monitoring. 
 
8. Institutional Arrangements 

 
EDC will be responsible for implementation of the BESS investment through its Project Management 
Unit. The Social, Environmental and Public Relations Office (SEPRO), with support from the Project 
Management Office and Project Implementation Consultant, will oversee ESMP implementation, 
monitoring, reporting, stakeholder engagement, GRM operation, and coordination with contractors. 
Contractors and subcontractors will be responsible for preparing and implementing the CESMP and 
associated management plans, including OHS, waste management, hazardous materials 
management, traffic management, spill response, fire safety, and emergency preparedness measures. 
The Project Implementation Consultant will support EDC in reviewing contractor plans, supervising 
implementation, verifying compliance, reviewing monitoring reports, and supporting pre-construction 
and pre-commissioning readiness checks. 
 
Local authorities and emergency response agencies will support consultation, community 
communication, emergency preparedness, and response coordination where required. 
 
9. Monitoring and Reporting 

 
The ESMP establishes monitoring and reporting requirements for construction and operation phases. 
Contractors will conduct routine monitoring and submit reports to EDC and the supervising 
consultant. EDC will consolidate environmental and social monitoring information and submit regular 
reports to the World Bank in accordance with the ESCP and ESMF requirements. 
 
Monitoring will cover implementation of mitigation measures, occupational health and safety, waste 
management, hazardous materials, drainage and flood controls, fire safety systems, emergency 
preparedness, community health and safety, stakeholder engagement, grievances, incidents, and 
corrective actions. 
 
BESS-specific monitoring indicators shall include BMS alarms, abnormal thermal events, emergency 
shutdowns, fire system inspections, damaged battery modules, hazardous waste quantities, battery 
recycling/disposal records, emergency drills, OHS incidents, and BESS-related community complaints. 
 
Serious incidents or accidents will be reported promptly in line with World Bank requirements, 
followed by detailed investigation, root cause analysis, and a Corrective and Preventive Action Plan. 
 
10. Capacity Building and Training 

 
Capacity building will be required for EDC, substation staff, contractors, supervising engineers, and 
relevant local responders. Training should cover World Bank ESF requirements, ESMP 
implementation, BESS hazards, fire and explosion risks, thermal runaway, emergency response, 
electrical safety, Lock-out/Tag-out (LOTO), hazardous materials handling, spill response, waste 
management, battery lifecycle management, GRM, SEA/SH awareness, and incident reporting. 
 
Emergency drills shall be conducted prior to commissioning and periodically during operation, 
involving EDC staff, contractors, and local emergency responders where appropriate. 
 
11. Conclusion 

 



Cambodia Sustainable Energy Transition (CSET) Project (P510217) 
Sub-component 1.2 – Battery Energy Storage System (BESS) Investment 

Environmental and Social Management Plan (ESMP) 

7 
 

The proposed BESS investment is expected to generate significant positive benefits for Cambodia’s 
power system by improving grid stability, supporting renewable energy integration, enabling load 
shifting, and strengthening energy transition outcomes. Because the BESS will be installed within an 
existing EDC substation on EDC-owned land, land acquisition, resettlement, and significant 
biodiversity impacts are not expected. 
 
Nevertheless, BESS technology presents specific environmental, health, safety, and community risks 
that must be carefully managed through robust design, hazard assessment, fire safety systems, 
emergency preparedness, battery lifecycle management, worker safety controls, community 
engagement, and monitoring. The ESMP provides the guide for managing these risks in accordance 
with Cambodian legal requirements, the World Bank ESF, WBG EHS Guidelines, and Good 
International Industry Practice. 
 
The ESMP should be updated once detailed design, supplier specifications, and final construction 
methodology are available to modify the risks level relevant to the specific design and activities, 
accordingly. Implementation of the mitigation measures, management plans, monitoring 
requirements, and institutional responsibilities set out in this ESMP will be essential to ensuring that 
the BESS investment is implemented safely, sustainably, and in compliance with World Bank 
requirements.
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1. INTRODUCTION 

1.1. Project Background 

The Royal Government of Cambodia (RGC), through the Ministry of Mines and Energy (MME) 
and Electricité du Cambodge (EDC), is implementing the Cambodia Sustainable Energy 
Transition (CSET) Project with financial support from the World Bank under an International 
Development Association (IDA) credit of approximately US$ 110 million as part of a multi-
phase investment program. 
 
The project is designed under a Multi-Phase Approach (MPA) to accelerate Cambodia’s 
transition to a reliable, low-carbon, and climate-resilient power system. It will strengthen 
transmission and distribution infrastructure, integrate renewable energy and storage, and 
promote industrial energy-efficiency investments through concessional financing 
mechanisms. 
 
The Phase 1 of the CSET investment program (2026–2030) will focus on: 
● strengthening grid reliability and capacity in the Phnom Penh–Kandal corridor. 
● deploying grid-scale Battery Energy Storage Systems (BESS) to enable renewable 

integration and load shifting. 
● expanding and reinforcing distribution networks in priority EDC service areas and 
● supporting industrial energy-efficiency financing through a simplified credit-line 

arrangement managed by MME. 
 
These activities will contribute to achieving the government’s energy transition targets - 70 
percent renewable energy share by 2030 - while improving power quality, system stability, 
and private-sector competitiveness. 
 
The project is structured into four main components: 

● Component 1: Grid Strengthening for Energy Transition (transmission line, 
substations, BESS, and distribution upgrades) implemented by EDC. 

● Component 2: Energy Efficiency Improvement, implemented by MME through SME 
Bank (as policy bank) and the Foreign Trade Bank (FTB) (as participating financial 
institution) and 

● Component 3: Implementation Support, providing technical assistance, capacity-
building, and ESF implementation support to EDC and MME. 

● Component 4: Contingent Emergency Response Component to support the Royal 
Government of Cambodia’s ability to respond rapidly to an eligible crisis or emergency 
by providing a mechanism to reallocate project resources in accordance with World 
Bank Investment Project Financing policy. 

 
Under Component 1, Sub-component 1.2 involves the deployment of a grid-scale Battery 
Energy Storage System with an estimated capacity of approximately 100 - 150 MW. The BESS 
will support grid stability, primary, secondary and tertiary frequency regulation, peak demand 
management, load shifting, and increased integration of variable renewable energy sources. 
 
The proposed BESS is planned to be installed at the existing Grid Substation Tboung Khmum 
/ TKM (GS48), located in Ponreay Village, Sangkat Suong, Krong Suong, Tboung Khmum 
Province.  
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1.2. Purpose of the ESMP 

The purpose of this ESMP is to define the environmental and social management 
requirements for the planning, construction, operation and decommissioning of the BESS 
investment under the CSET Project. 
Specifically, this ESMP aims to: 

● identify and assess potential environmental and social risks and impacts associated 
with the BESS investment; 

● apply the mitigation hierarchy to avoid, minimize, mitigate or manage adverse 
environmental and social impacts; 

● ensure compliance with applicable Cambodian laws and regulations, the World Bank 
ESF, relevant Environmental and Social Standards, World Bank Group EHS Guidelines, 
and Good International Industry Practice; 

● define clear mitigation, monitoring, reporting and corrective action requirements for 
each phase of the BESS lifecycle; 

● establish institutional roles and responsibilities for EDC, PMU, SEPRO, PIC, 
contractors, subcontractors, suppliers and relevant authorities; 

● promote safe and healthy working conditions for all project workers, including direct 
workers, contracted workers and operation and maintenance personnel; 

● protect nearby communities from potential health, safety and nuisance risks 
associated with construction, operation, emergency events and hazardous materials; 

● address BESS-specific risks, including thermal runaway, fire, explosion, toxic gas or 
smoke release, hazardous materials, electrical hazards, hazardous waste, and end-of-
life battery management; 

● provide a framework for stakeholder engagement, information disclosure and 
grievance redress; and support effective monitoring, reporting, incident notification, 
investigation and implementation of corrective and preventive actions. 

This ESMP will guide the EDC, particularly the Project Management Unit (PMU), the Social, 
Environmental and Public Relations Office (SEPRO), the Project Implementation Consultant 
(PIC), contractors, subcontractors, supervising engineers, BESS suppliers, relevant 
government authorities, and other parties involved in the implementation and supervision of 
the BESS investment. 
 

1.3. Scope and Applicability of the ESMP 

This ESMP applies to all activities associated with the BESS investment, including pre-
construction planning, detailed design, site preparation, construction, equipment delivery and 
installation, testing and commissioning, operation and maintenance, battery replacement or 
augmentation, emergency response, and decommissioning. 
The scope of the ESMP includes: 

● assessment of environmental and social baseline conditions relevant to the BESS site 
and area of influence; 

● identification of potential environmental and social risks and impacts during pre-
construction, construction, operation and decommissioning; 

● management of BESS-specific risks, including fire, explosion, thermal runaway, 
hazardous materials, toxic gas or smoke release, electrical hazards, hazardous waste 
and end-of-life battery management; 

● occupational health and safety measures for direct workers, contracted workers and 
operation and maintenance personnel; 

● community health and safety measures, including emergency preparedness, traffic 
safety, public communication and grievance management; 
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● stakeholder engagement and information disclosure requirements; 
● monitoring, reporting, incident notification and corrective action procedures; 
● institutional roles and responsibilities for implementation; and 
● training, capacity building, implementation schedule and budget requirements. 

The ESMP shall be implemented together with other applicable CSET environmental and social 
instruments, including the Environmental and Social Management Framework (ESMF), 
Environmental and Social Commitment Plan (ESCP), Stakeholder Engagement Plan (SEP), 
Labor Management Procedures (LMP), Resettlement Policy Framework (RPF), Indigenous 
Peoples Planning Framework (IPPF), and any site-specific plans or procedures prepared during 
implementation. 

1.4. ESMP Status and Design-Stage Updates 

This ESMP has been prepared based on available project information, including the proposed 
BESS location, preliminary technical information, site observations, stakeholder consultation, 
and the environmental and social requirements established for the CSET Project. Certain BESS 
design details are not yet confirmed, including the final site layout, battery supplier 
specifications, fire detection and suppression systems, ventilation design, emergency 
shutdown systems, drainage and firewater containment arrangements, transport and 
installation methodology, and end-of-life battery management arrangements. These details 
will be confirmed during detailed design, procurement and contractor planning. 
 
Accordingly, this ESMP shall be reviewed and updated, as necessary, once detailed design, 
supplier documentation, final construction methodology and operational arrangements are 
available. The updated ESMP and relevant management plans shall incorporate any additional 
mitigation measures required to manage BESS-specific risks. 
 
Before mobilization, the Contractor shall prepare a site-specific Contractor Environmental and 
Social Management Plan (CESMP) based on the final construction methodology, workforce 
arrangements, worker accommodation requirements, transport routes, site layout and 
activity-specific risks. Before decommissioning, EDC and/or the decommissioning contractor 
shall prepare a site-specific BESS Decommissioning / End-of-life Management Plan. 
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2. PROJECT DESCRIPTION 

2.1. Sub-Component 1.2: Battery Energy Storage System (BESS) 
Investment 

A 100–150 MW / 200 MWh stand-alone Battery Energy Storage System (BESS) is planned for 
development under Sub-Component 1.2 of the CSET Project. The BESS will serve as a utility-
scale, grid-connected facility designed to provide fast-response energy storage and 
frequency-control services, enhance load-management efficiency, support load shifting and 
peak shaving, and facilitate the integration of variable renewable energy sources. 
 
The BESS will contribute to modernizing Cambodia’s power system by improving grid stability, 
operational flexibility and resilience. The system will support primary, secondary and tertiary 
frequency regulation, voltage support, fluctuation reduction and other grid-support functions, 
subject to final design and operational requirements. 
 

2.2. Location and Site Context 

The Grid Substation Tboung Khmum / TKM (GS48) has been identified as the proposed site 
for the BESS installation, subject to confirmation during detailed design. The site was 
identified following assessment of candidate substations based on land availability, flood risk, 
proximity to load and variable renewable energy centers, grid transfer capacity, and 
environmental and social considerations. 
 
The substation: 

● is located in Ponreay Village, Sangkat Suong, Krong Suong, Tboung Khmum Province; 
● is an existing 230 kV EDC substation established in 2018; 
● occupies approximately 1.69 ha within EDC-owned land; 
● is located outside known protected areas, major water bodies, cultural heritage sites 

and densely populated areas; and 
● has the nearest residences approximately 600 metres from the substation. 

 
No land acquisition, physical displacement or economic displacement is expected for the BESS 
installation. The BESS will be developed within the existing substation area in the EDC-
controlled land. Surrounding land is understood as EDC owned land and currently under short-
term agricultural use. 
 
The site context is considered to present relatively low environmental and social sensitivity. 
However, because BESS technology has specific fire, explosion, thermal runaway, hazardous 
materials, emergency response and end-of-life battery management risks, these risks are 
assessed and managed through this ESMP. 
 

Table 2-1 Description of Selected Substation for BESS Installation  

Substation for BESS Name Area (ha) Latitude Longitude Status 

Existing Substation 
(Potential 

Substation for BESS 
Installation) 

GS Tboung 
Khmum / 

TKM (GS48) 

1.69 11°53'24.00"N,  105°40'48.00"E Existing 
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Figure 2-1 TKM Substation and BESS target location 

 
Figure 2-2 Satellite Map of GS TKM Substation and surrounding area 
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Figure 2-3 TKM Substation 

2.3. BESS Components, Construction and Operation Activities 

2.3.1. Existing TKM / GS48 Substation Operations 

The TKM (GS48) substation is currently staffed by a total of 9 personnel responsible for daily 
operation and maintenance activities. The operational workforce is organized into four (4) 
operation groups, with duties assigned across three shifts per day as follows: 
 

● Morning shift: 07:00 – 12:00  
● Afternoon shift: 12:00 – 18:00  
● Night shift: 18:00 – 07:00  

 
Operation Groups 3 and 4 are primarily responsible for the night shift, working on an 
alternating day schedule to ensure continuous operation. The CCTVs monitoring inside the 
substation is operated 24 hours to enable to respond any faults in timely manner. 
 
The existing staffing arrangement will need to be reviewed before BESS commissioning to 
confirm whether additional personnel, competencies, training and emergency response 
capacity are required for safe BESS operation and maintenance. BESS-specific training shall be 
provided to relevant EDC staff, operators, maintenance personnel, contractors and 
emergency response personnel before operation. 
 

 
Figure 2-4 Existing Organization Structure of TKM (GS 48) Substation 
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Figure 2-5 CCTV system in TKM Substation  

The substation has installed the fire extinguishing and protection system including early fire 
detection, portable extinguishing equipment, fire water supply, emergency access, signage, 
regular maintenance under the guidance of substation unit of EDC to protect workers, nearby 
communities, equipment, and the environment. 
 
 

  
Pump House with control panels system 

  
Fire Hydrant and Fire Alarm System 

 
Figure 2-6 Fire Extinguished and Protection System  
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Figure 2-7 Layout of the existing substation with 230/22KV, 75MVA Transformer 

 
Figure 2-8 Layout of buildings in the existing substation compound  

2.3.2. Battery Technology and System Configuration 

Within the existing substation, the BESS will be installed. The proposed Battery Energy Storage 
System (BESS) will consist of modular lithium-ion battery systems with a total capacity of 
approximately 100–150 MW / 200 MWh. The final battery supplier, system configuration, 
container layout, fire protection system, cooling system, and detailed design will be confirmed 
during the procurement and detailed design stage. 

Proposed Area 
for BESS 
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The BESS is expected to be designed as a utility-scale, containerized or enclosure-based 
system. Battery cells will be arranged into modules, racks and strings, which will be connected 
to power conversion systems to enable controlled charging and discharging. The system will 
also include battery management, monitoring, control, protection, cooling, fire detection and 
emergency response systems. 
The key BESS components are grouped into electrical infrastructure, permanent ancillary 
infrastructure, and temporary construction facilities, as shown in Table 2-2. 
 

Table 2-2 Key components of BESS 

Electrical infrastructure 
Other permanent on-site 
ancillary infrastructure 

Temporary construction of 
ancillary facilities 

● A BESS comprised of 
batteries installed in a 
building or 
enclosures/containers and 
associated ancillary 
infrastructure 

● Power Conversion Stations 
(PCSs), including inverters, 
transformers and 
switchgear 

● A project substation and 
control room within the 
developable footprint 

● Underground and overhead 
electrical reticulation 
connecting the battery 
containers to PCSs, the PCSs 
to the substation, and an 
underground or overhead 
high voltage transmission 
line from the substation to 
electricity transmission 
network 

● Other electrical 
infrastructure as required 

● Control room 
● Site office  
● Maintenance and spare 

parts storage facility 
including a maintenance 
workshop  

● Onsite car parking area 
● Weather stations  
● Lighting and closed-circuit 

television (CCTV)  
● Security fence around the 

site perimeter and 
vegetation screening, 
where required 

● Lightning protection  
● Access track network 
● Access and egress points 

from public roads  
● Internal access tracks 

● Construction 
compounds 

● Laydown areas 
● Construction access 

tracks and associated 
infrastructure 

● Temporary material 
storage areas 

● Temporary hazardous 
material storage areas, 
where required 

● Temporary waste 
storage areas 

● Temporary traffic 
management and 
access control 
arrangements 

 
The detailed technical standards and minimum functional specifications for the BESS, 
including battery system standards, power conversion system standards, transformer 
standards, electrical safety standards, and performance requirements, are provided in Annex 
3. These technical requirements shall be incorporated into procurement, design review, 
contractor obligations and supplier documentation. 
 

2.3.3. Construction and Installation Activities 

Construction and installation activities are expected to be undertaken within the existing TKM 
/ GS48 substation area or EDC-controlled land. The final construction methodology, site 
layout, working areas, access routes and construction schedule will be confirmed by the 
contractor once they are selected.   
Indicative construction and installation activities include: 

● site preparation and minor earthworks; 
● establishment of temporary construction compounds, laydown areas and storage 

areas, temporary waste storage and hazardous material storage areas; 
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● internal access preparation and traffic management arrangements; 
● construction of foundations, plinths, civil works for placement of BESS containers, PCS 

units, transformers and ancillary equipment, and construction of drainage, 
stormwater and containment work; 

● transport and delivery of battery containers, PCS units, transformers, switchgear and 
other equipment and placement of those facilities using cranes or other lifting 
equipment; 

● cable trenching, ducting, cable laying and electrical connection works; 
● installation of battery containers, PCS, transformers, control systems, communication 

systems, cooling systems and fire protection systems; 
● installation of lighting, CCTV, fencing, signage and access control measures, where 

required; and  
● testing, pre-commissioning and commissioning activities. 

 
The estimated construction workforce are approximately 80-100 workers. Expected number 
of local and external workers at GS TKM about 170-200 during construction phase. 
Accommodation for Battery Energy Storage System (BESS) project workers typically involves 
temporary, high-standard, on-site, or nearby local housing, managed through specific 
Accommodation and Employment Strategies (AES). These arrangements prioritize safety, 
cleanliness, and local community benefits, often utilizing transportable units or secure 
accommodation for the construction workforce. 
 

2.3.4. Operation and Maintenance Activities 

During operation (after installation of BESS), the BESS will function as a grid-connected energy 
storage facility supporting grid stability, frequency regulation, load shifting and renewable 
energy integration. Operation and maintenance activities are expected to include: 

● routine operation, control and monitoring of the BESS; 
● monitoring of Battery Management System alarms, State of Charge and State of 

Health; 
● monitoring of temperature, cooling systems, ventilation systems and abnormal 

operating conditions; 
● inspection and maintenance of battery containers, PCS units, transformers, 

switchgear and auxiliary systems; 
● inspection and testing of fire detection, fire alarm, suppression and emergency 

shutdown systems; 
● inspection and maintenance of drainage, stormwater and containment systems; 
● management of hazardous materials, cooling fluids, oils, spare parts and maintenance 

materials, where relevant; 
● handling, isolation and management of damaged, defective, leaking, swollen or 

overheated battery modules; 
● management of hazardous waste, electronic waste, damaged components and used 

absorbents; 
● implementation of emergency preparedness measures and periodic emergency drills; 
● maintenance of site security, access control, lighting and CCTV; 
● worker training and refresher training on BESS hazards and emergency procedures; 
● battery replacement, augmentation or module replacement during the operational 

life of the facility; and 
● end-of-life battery management, including supplier take-back, recycling or authorized 

disposal. 
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2.3.5. Design Information (to be confirmed upon design confirmation) 

The following information will be confirmed during detailed design, procurement and 
construction planning:  

● Designed BESS layout and footprint within the TKM / GS48 substation; 
● Information of battery supplier, battery technology and system configuration; 
● Confirmation of battery chemistry and supplier safety documentation; 
● Design of fire detection, fire suppression, ventilation and gas detection, emergency 

shutdown and fault isolation systems; 
● Design of drainage, spill containment and firewater containment or isolation 

arrangements; 
● Construction methodology, access routes and heavy equipment delivery 

arrangements; 
● Operation and maintenance staffing requirements; 
● Hazardous materials inventory; 
● Battery recycling, supplier take-back and end-of-life management arrangements; and 
● Commissioning, testing and emergency drill requirements. 

 
This ESMP shall be reviewed and updated, where necessary, once the above information 
becomes available. Any design changes that may create additional environmental or social 
risks shall be managed in accordance with the CSET ESMF and this ESMP.
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3. LEGAL AND INSTITUTIONAL FRAMEWORK 

3.1. National Legal Framework 

3.1.1. Key Environmental Laws, Regulations, Guidelines, and Standards 

● Code on Environment and Natural Resources (2023)  
● Prakas No.3591 on classification of development project for environmental impact 

assessment (2025)  
● Law on Water Resources Management (2007)  
● Sub-Decree on the Control of Air Pollution and Noise Disturbance (2000)  
● Sub-decree on Water Pollution Control (2009)  
● Sub-decree on Solid Waste Management (1999)  
● Sub-Decree on Garbage and Urban Solid Waste Management (2015)  
● Sub-decree on Management of Drainage and Wastewater Treatment System (2017) 

3.1.2. Social, Land, and Labor Laws 

● Expropriation Law (2010)  
● Law on the Protection of Cultural Heritage (1996)  
● Labor Law (1997, amended 2021)  
● The Land Law (2001)  
● Law on the Prevention of Domestic Violence and the Protection of Victims (2005)  
● Standard Operating Procedures for Externally Financed Projects in Cambodia on 

Land Acquisition and Involuntary Resettlement (2018)  
● Prakas on the Prohibition of Hazardous Child Labor (2004) 
● Law on Gender Equality (2021)  
● Law on the Protection and the Promotion of the Rights of Persons with Disabilities 

(2009)  
● Prakas No.075/11 K.B/BR.K on Sanitation at the Construction Site (2011)  
● Prakas No. 076/11 K.B/BR.K on the Protection of Risk Resulting from Climate Change 

at Construction Sites (2011)  
● Prakas No. 077/11 K.B/BR.K on Providing of Information at the Construction Site 

(2011) 
● Prakas No. 078/11 K.B/BR.K on Stock of Materials, Waste Disposal and Clearance at 

Construction Site (2011)  

3.1.3. Energy and Electricity Sector Laws and Regulations 

● Electricity Law of the Kingdom of Cambodia (2001)  
● Electricity Law of the Kingdom of Cambodia (2001, as amended in 2007 and 2015)  
● Prakas on Establishment of Specific Requirement of Electric Power Technical 

Standards of the Kingdom of Cambodia (2004)  
● Renewable Energy Development Strategy (2019)  
● National Energy Efficiency Policy and Action Plan (2022)  
● Prakas No. 1518 Sor Chor Nor (28 December 2010) 
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3.1.4. National IEIA/EIA Requirements for SC 1.2: BESS Investment 

Based on official correspondence from the Ministry of Environment (MoE), including the 
approval letter dated 17 March 2021 regarding the 230 kV transmission line project from Svay 
Antar Substation to Suong Substation (former name of GS TKM) in Prey Veng and Tboung 
Khmum provinces, MoE has provided the approval letter of construction of TKM substation 
as indicated in Annex 1: MoE Approval of an Initial Environmental and Social Impact 
Assessment (IESIA) report in 2021 in Khmer and English Version.  
 
Prakas No. 021 on the Classification of EIA for Development Projects (2000) does not explicitly 
list Battery Energy Storage Systems. However, under the Code on Environment and Natural 
Resources (2023), the Ministry of Environment (MoE) has the authority to determine the 
appropriate level of assessment - IEIA, EIA, or Environmental Protection Contract (EPC) based 
on the project’s scale, technology, and potential environmental or safety risks. Since the 
proposed BESS will be installed within an existing substation compound, MoE will review the 
project description during screening and decide the applicable assessment requirement 
accordingly. Hence, EDC shall cooperate with MoE whether the proposed BESS subproject 
under SC 1.2 may undergo screening by MoE, which will determine whether an IESIA, EIA, or 
EPC is required.  In such case, this ESMP is assumed to serve as the assessment to meet the 
requirement of MoE. 
 

3.2. Relevant International Conventions and Treaties 

All relevant international conventions and treaties applied in the project ESMF will also be 
referred to the implementation of BESS investment. 

3.3. World Bank ESF Requirement 

This sub-component 1.2: BESS investment must comply with the World Bank’s 
Environmental and Social Framework (ESF) to ensure environmental protection, social 
inclusion, and risk management. The relevant ESSs to be applied for installation of BESS are 
described as below: 

Table 3-1 Relevant ESS for BESS Installation 

Environmental and Social 
Standard (ESS) 

Applicability  
 

Justification 

ESS1: Assessment and 
Management of Environmental 
and Social Risks and Impacts 

Relevant The project involves activities with potential 
environmental and social risks that require 
assessment and management through the ESMF 
and site-specific ESMPs. 

ESS2: Labor and Working 
Conditions 

Relevant The project will employ direct and contracted 
workers, requiring compliance with labor laws, 
occupational health and safety (OHS) 
requirements, and worker grievance 
mechanisms. 

ESS3: Resource Efficiency and 
Pollution Prevention and 
Management 

Relevant BESS construction and operation may generate 
waste and involve hazardous materials, requiring 
pollution prevention, waste management, and 
resource efficiency measures. 

ESS4: Community Health and 
Safety 

Relevant BESS activities may pose risks related to fire, 
hazardous materials, traffic, and emergency 
situations, requiring appropriate mitigation 
measures and emergency preparedness. 
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Environmental and Social 
Standard (ESS) 

Applicability  
 

Justification 

ESS5: Land Acquisition, 
Restrictions on Land Use and 
Involuntary Resettlement 

Not Applicable for 
SC 1.2 

The proposed BESS will be installed within the 
existing GS TKM substation on land owned by 
EDC. No land acquisition, physical displacement, 
or economic displacement is anticipated. 

ESS6: Biodiversity 
Conservation and Sustainable 
Management of Living Natural 
Resources 

Not Relevant for 
SC 1.2 

The project area is located within agricultural 
land, and no critical habitats or modified habitats 
have been identified within 1 km of the project 
area. 

ESS7: Indigenous Peoples/Sub-
Saharan African Historically 
Underserved Traditional Local 
Communities 

Potentially 
Relevant 

This ESS will apply if Indigenous Peoples are 
present in, or have collective attachment to, the 
project area and may be affected by project 
activities. 

ESS8: Cultural Heritage Relevant Construction activities may encounter 
archaeological, historical, or cultural resources. A 
Chance Find Procedure will be implemented to 
manage any unexpected discoveries. 

ESS9: Financial Intermediaries 
(FIs) 

Not Applicable for 
SC 1.2 

ESS9 applies to Component 2, where SME Bank 
and FTB operate as Financial Intermediaries. It is 
not relevant to the BESS installation under SC 1.2. 

ESS10: Stakeholder 
Engagement and Information 
Disclosure 

Relevant Stakeholder engagement, information disclosure, 
consultation, and grievance redress mechanisms 
will be implemented throughout the project 
lifecycle. 

 

3.4. World Bank Group’s Environmental, Health and Safety Guidelines 
(EHSG) 

The World Bank Group’s Environmental, Health, and Safety Guidelines (EHSGs) provide 
internationally recognized technical reference standards for managing environmental, 
occupational health and safety, and community health and safety risks during project 
development and operation. The EHSGs are applied alongside Cambodia national 
requirements. 
The preparation and implementation of this ESMP considers the following applicable 
guidelines: 

● General Environmental, Health, and Safety (EHS) Guidelines 
Cover common issues applicable to all sectors, including air emissions, wastewater 
management, noise control, energy conservation, occupational health and safety, 
hazardous materials management, and community health and safety.  

● IFC Environmental, Health, and Safety Guidelines for Electric Power Transmission 
and Distribution 
Address environmental, occupational health and safety, and community health and 
safety issues associated with power infrastructure, including hazardous materials, 
electrical safety, working at height, exposure to chemicals, noise, and community 
risks.  

● Industry-Specific Guidelines 
Provide additional technical recommendations relevant to power sector 
infrastructure and associated facilities.  
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4. ENVIRONMENTAL AND SOCIAL BASELINE INFORMATION 

4.1. Environmental Baseline 

4.1.1. Geographical 

Cambodia covers a land area of 181,035 square kilometers. It is bordered by Thailand, Lao 
PDR, Vietnam, and the Gulf of Thailand, and comprises 24 provinces and one capital city. 

Tboung Khmum Province is located in eastern Cambodia and is approximately 155 km from 
Phnom Penh along National Road 7. The province shares borders with Kampong Cham 
Province to the west, Prey Veng Province to the south, Kratie Province to the north, and 
Vietnam to the east. The province is administratively divided into six districts and one 
municipality, with Suong City serving as the provincial capital. 
 
The proposed BESS site is located within the existing TKM / GS48 substation in Suong City. As 
the BESS will be installed within an existing EDC substation or EDC-controlled land, the project 
footprint is expected to be limited and no major change in regional land use is anticipated. 
 

  
Figure 4-1 Map of Cambodia and Tbong Khmum Province 

4.1.2. Climate and Meteorology 

The climate baseline is relevant to BESS design because high temperatures, seasonal rainfall 
and humidity may affect battery cooling requirements, equipment durability, fire safety, 
corrosion control, drainage design and worker health and safety. 
 
Cambodia is expected to experience increasing climate-related risks, including higher 
temperatures, more intense rainfall events, flooding and drought. Based on the available 
meteorological data for Tboung Khmum Province, the project area experiences consistently 
high temperatures, with the hottest period generally occurring from March to May. Rainfall is 
strongly seasonal, with heavier rainfall during the rainy season from May to October. These 
conditions indicate that the BESS design should include adequate cooling, weather protection, 
drainage and flood-resilience measures. 
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Figure 4-2 Observed monthly temperature from 2021 to 2024 in Tboung Khmum Province  

(Data Source: meteorological data (2021 to 2024) from Tbong Khmum Provincial Department of Water Resources 
and Meteorology) 

 
Temperature: The area experiences consistently high temperatures throughout the year, with 
average monthly maximum temperatures ranging from 33.4-38.9°C and minimum 
temperatures from 16.9-24.1°C. The hottest period typically occurs between March to May, 
while relatively cooler conditions are observed during December to February.  
 

 
 

Figure 4-3 Monthly total rainfall from 2021 to 2024 in Tboung Khmum Province  

(Data Source: meteorological data (2021 to 2024) from Tbong Khmum Provincial Department of Water Resources 
and Meteorology) 

 

 
Rainfall: Annual rainfall is strongly seasonal, with the majority occurring during the rainy 
season (May to October). Total monthly rainfall ranges from 5.5 to 496 mm with peak 
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precipitation typically recorded in August. The dry season (November to April) is characterized 
by significantly lower rainfall.  

 

4.1.3. Natural Disasters 

In addition to seasonal flooding, Cambodia is exposed to drought, storms, extreme heat and 
climate variability. These hazards are relevant to the proposed BESS because they may affect 
site drainage, emergency access, equipment reliability, cooling performance and worker 
safety. For the proposed BESS, the main natural hazard considerations are expected to 
include: 

● localized flooding or waterlogging during heavy rainfall; 
● stormwater accumulation due to flat terrain; 
● extreme heat affecting battery cooling performance and worker health; and  
● lightning and storm events affecting electrical equipment; 

 
Detailed design should confirm site elevation, historical flood levels, existing drainage 
capacity, and whether the access road remains usable during the rainy season. Critical BESS 
equipment, control systems, transformers, battery containers, emergency access routes and 
hazardous material storage areas should be protected from flooding and stormwater 
accumulation. 

4.1.4. Topography 

Cambodia is characterized by a low-lying central plain surrounded by uplands and low 
mountains. Elevation is generally less than 50 meters above sea level in lowland areas. 

 
Figure 4-4 Topographic Map of Cambodia 

 
The proposed BESS site is located in a generally flat lowland area. Flat topography is suitable 
for infrastructure installation but may increase the risk of localized stormwater ponding where 
drainage is insufficient. For the BESS, the flat site conditions should be considered in the 
design of foundations, drainage channels, stormwater discharge points, cable trenches, 
containment areas and emergency access routes.  
 

4.1.5. Hydrology and Water Resources 

Cambodia’s hydrology is dominated by the Mekong River system and Tonle Sap Lake. the 
Mekong River flows more than 500 km through Cambodia and plays a key role in water supply, 
sediment transport, and agriculture. No major reservoirs, waterbodies are identified in 
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Tboung Khmum Province. Furthermore, no major water body is identified within the 
immediate BESS footprint. However, local water resources in the wider project area may 
include tube wells, irrigation canals, small ponds or drainage channels used by nearby 
communities and agricultural land users. 
 

 
Figure 4-5 Waterbodies of Cambodia 

4.1.6. Land Resources 

Land in Cambodia is classified into private land, state public land, and state private land. 
According to the Suong City Land Use Master Plan (Vision 2040), the total area of Suong City 
is approximately 8,632.27 ha, of which 2,035.95 ha (23.58%) are designated as buildable land. 
The buildable land is categorized into the following zones: 

Table 4-1 Land use type and Area in Suong City 

Land use type Area (ha) % of Buildable Area 

Residential Area 936.19 45.98% 

Commercial Area 31.84 1.56% 

Industrial Zone 200.75 9.86% 

Mixed-use Area 251.13 12.33% 

Transportation Zone 433.39 21.29% 

Tourism Area 15.18 0.75% 

Administrative & Public Services 74.58 3.66% 

Public & Green Areas 18.44 0.91% 

Cultural & Religious Area 33.56 1.65% 

Public Infrastructure Area 40.89 2.01% 

 
The proposed BESS is located within the existing TKM / GS48 substation area in Suong City 
and The BESS site will be within EDC-owned land. 
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4.1.7. Protected Areas and Biodiversity 

Cambodia has 89 Protected Areas (PAs) and Key Biodiversity Areas (KBAs). In Tboung Khmum 
Province, the identified protected areas are (i) Ponhea Kraek Multiple Use Area (ii) Boeung 
Spei (iii) Boeung Sroul , and (iv) Boeung Kade, Boeung Chileng Multiple Use Area.  

However, the proposed BESS site is not located within or nearby those protected area or Key 
Biodiversity Areas based on available information. The proposed BESS will be located within 
an existing substation area and is not expected to involve significant vegetation clearance or 
conversion of natural habitat. The site is therefore considered to have low biodiversity 
sensitivity. 

4.1.8. Risk of UXOs 

Cambodia remains affected by landmines and unexploded ordnance (UXO), posing risks for 
construction activities involving excavation. UXO risk varies by province; according to RGC 
commune database in 2018, 10 out of 64 communes (16%) in Tboung Khmum reported UXO 
presence but the clearance status is not available publicly. 

Although the TKM / GS48 substation area has reportedly been previously cleared by CMAC 
and no recent findings were reported during consultation, a residual chance-find risk should 
still be recognized for any excavation, trenching or ground disturbance works.  
 

4.2. Social Baseline 

The social baseline for the BESS has been prepared using available secondary information, 
including national census data, provincial information, ESMF, and publicly available provincial 
sources. As no additional household-level socioeconomic survey is proposed for the BESS site, 
the baseline presents provincial and municipal-level context, supplemented by available 
information from project consultation and site observations. 

4.2.1. Socioeconomic Profile 

4.2.1.1. Population and Demographics 

Tboung Khmum Province is located in eastern Cambodia and is divided into six districts and 
one municipality, comprising 62 communes, two sangkats and 873 villages. The Tboung 
Khmum Provincial Administration reports a provincial population of approximately 857,900 
people and identifies Suong as the provincial municipality. The 2019 General Population 
Census recorded Tboung Khmum Province’s population at approximately 776,841 people, 
consisting of 378,090 males and 398,751 females. 
The proposed BESS site is located in Krong Suong / Suong City. Available 2019 census-based 
data indicate that Krong Suong had a population of approximately 35,054 people, with an area 
of about 109.7 km² and a population density of approximately 319.5 persons/km². 
The nearest residences are reported to be approximately 600 metres from the substation. 
Potential social receptors are expected to include nearby households, temporary agricultural 
land users, road users, local authorities, substation staff, and workers involved in construction 
and operation. 

4.2.1.2. Education 

Nationally, Cambodia has made significant progress in literacy and educational attainment. 
The national literacy rate (age 15+) was 87.8% in 2020. For Tboung Khmum Province: Literacy 
rate was 83.9% in 2020.  



Cambodia Sustainable Energy Transition (CSET) Project (P510217) 
Sub-component 1.2 – Battery Energy Storage System (BESS) Investment 

Environmental and Social Management Plan (ESMP) 

27 
 

4.2.1.3. Livelihoods 

Tboung Khmum Province has an economy linked to agriculture, trade, industry and cross-
border connectivity. The Provincial Administration identifies agriculture, rubber, cassava, 
cashew, pepper, rice production, processing enterprises and trade as important economic 
activities in the province. It also reports the presence of rubber plantations, processing 
companies, construction companies, medium enterprises, handicrafts and mills. 
 
In the vicinity of the TKM / GS48 substation, available consultation information indicates that 
local livelihoods include factory work, construction work, home-based work and limited 
farming. Some surrounding EDC-controlled land may be under short-term agricultural use. 
 

 
Figure 4-6 Local livelihood in a village near TKM Substation 

 

4.2.2. Public Infrastructure 

4.2.2.1. Electricity 

As of 2023, approximately 95% of Cambodia’s population has access to electricity. Expansion 
of grid infrastructure and renewable energy is ongoing. In Suong City (project area), 
households reported reliable 24/7 electricity access. Power interruptions occur during 
maintenance (1–5 hours) and occasionally (~1-hour outages). 
 

4.2.2.2. Water Supply and Sanitation 

Available secondary information indicates that water supply and sanitation conditions vary 
between urban and rural areas in Cambodia. The Cambodia Demographic and Health Survey 
2021–2022 indicates high levels of access to improved drinking water in many provinces, 
although service quality, piped water access and sanitation coverage may vary by location and 
household income.  
In the Tboung Khmum project area, local water sources are understood to include tube wells, 
generally around 20–30 metres deep, irrigation canals used mainly for agricultural purposes, 
and nearby natural water bodies such as ponds or lakes. Piped water supply is available in 
some areas; however, it is reportedly less commonly used by local households due to its 
relatively high cost, estimated at approximately 2,000 Riel per cubic metre. Water availability 
generally improves during the rainy season, when surface water sources, irrigation canals and 
local ponds are replenished. 
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4.2.2.3. Cultural Heritage 

No designated cultural heritage site is known within the proposed BESS footprint based on 
available information. However, the Tboung Khmum Provincial Administration notes that the 
province has tangible and intangible heritage, including cemeteries, religious structures, 
water-related features, literature, myths and historical narratives associated with the 
province. 

4.2.2.4. Ethnic Groups (Indigenous Peoples) 

Based on the 2019 Census, ethnic minorities in Cambodia are unevenly distributed across the 
country, with certain provinces having higher concentrations. Tboung Khmum has the largest 
ethnic minority population, totalling 90,041 individuals. Across the province, the gender 
distribution among ethnic minorities is fairly balanced, with slight variations in male and 
female numbers (male: 43,428 and female: 46,613). 
 

4.3. Existing Sub-station’s EHS Baseline Conditions 

The table below summarizes existing EHS baseline aspects at the TKM / GS48 substation and 
identifies additional considerations required for the proposed BESS. Some existing substation 
arrangements may be sufficient for routine substation operation but may need to be 
strengthened to address BESS-specific risks, including thermal runaway, fire propagation, 
smoke or gas release, hazardous materials, contaminated runoff, damaged battery handling, 
emergency shutdown and end-of-life battery management.  
The additional BESS considerations identified in the table will be addressed in the mitigation 
measures section of this ESMP, where relevant, including through design requirements, 
contractor controls, fire safety measures, emergency preparedness, OHS procedures, 
hazardous materials management, waste management, community health and safety 
measures, monitoring requirements, and commissioning readiness checks. 
 

Table 4-2 Existing Sub-station’s EHS Baseline Conditions and Considerations for BESS Component 

EHS baseline 
aspect 

Existing / available baseline 
information 

Additional considerations for BESS 

Site access and 
security 

The substation is an existing 
EDC facility with controlled 
access. Security fencing, gate 
control, visitor access 
procedures and restricted 
areas are expected to be in 
place. 
 

Access control may need to be strengthened 
around battery containers, PCS units, 
hazardous material storage areas and 
emergency shutdown systems. Unauthorized 
access to BESS areas should be restricted 
through fencing, signage, locks and clear 
operational procedures. 
 
 

Existing staffing 
and operation 

The substation is operated by 
EDC personnel on a shift basis. 
Existing staff are responsible 
for routine operation and 
maintenance of the 
substation. 
 

Existing staff may require additional BESS-
specific competencies, including battery 
system operation, BMS alarms, emergency 
shutdown, fire response, damaged battery 
identification, hazardous material handling 
and incident reporting. 
 
 

Fire safety 
equipment 

Fire safety equipment, such as 
fire extinguishers and 
emergency signage are 

Conventional substation fire equipment may 
not be sufficient for BESS-specific fire risks. 
Fire safety arrangements should consider 
thermal runaway, fire propagation, 
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EHS baseline 
aspect 

Existing / available baseline 
information 

Additional considerations for BESS 

installed within existing 
substation 

smoke/gas release, suitable extinguishing 
media, fire isolation, emergency access and 
coordination with local responders. 
 
 

Fire alarm and 
detection 

Existing fire alarm or detection 
arrangements is already 
present within the substation. 

BESS may require dedicated fire detection, 
smoke/heat detection, gas detection, 
automatic alarms, system shutdown and 
integration with the BMS/control room. Alarm 
arrangements should be suitable for 
containerized battery systems. 
 
 

First aid and 
emergency 
information 

First aid information, 
emergency contact details and 
basic emergency response 
arrangements are expected to 
be available at the substation. 
 

Emergency information should be updated to 
include BESS-specific hazards, including 
electrical shock, burns, heat stress, smoke 
inhalation, chemical exposure and emergency 
contacts for the BESS supplier/OEM, fire 
service and medical facilities. 
 
 

Emergency 
access and 
evacuation 

The substation has internal 
access arrangements for 
operation and maintenance. 
Emergency access routes and 
assembly areas should be 
reflected in site procedures. 
 

BESS layout should allow safe evacuation, 
emergency responder access, fire truck 
access, isolation of affected battery units and 
clear muster points. Emergency routes should 
remain unobstructed during construction and 
operation. 
 
 

Drainage and 
stormwater 

The substation is expected to 
have existing drainage and 
stormwater arrangements. 

Existing drainage may not be adequate for 
BESS-related contaminated runoff or 
firewater. Design should consider drainage 
isolation, spill containment, firewater 
containment, prevention of discharge to 
surrounding land or watercourses, and flood 
resilience. 
 
 

Waste 
management and 
housekeeping 

General waste collection and 
housekeeping arrangements 
are expected to be in place as 
part of substation operation. 

BESS will introduce additional waste streams, 
including packaging, electrical waste, used 
components, hazardous waste, damaged 
battery modules and end-of-life batteries. 
Separate storage, labelling, traceability and 
authorized disposal/recycling arrangements 
will be required. 
 
 

Hazardous 
materials and oil 
storage 

Existing electrical equipment 
may involve transformer oil, 
lubricants or other 
maintenance materials. 

BESS operation may involve additional 
hazardous materials, including cooling fluids, 
fire suppression agents, battery-related 
waste, contaminated absorbents and 
damaged modules. Storage should include 
secondary containment, SDS availability, spill 
kits and emergency procedures. 
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EHS baseline 
aspect 

Existing / available baseline 
information 

Additional considerations for BESS 

 
 

Electrical safety 
controls 

The substation is an energized 
high-voltage facility with 
existing electrical safety 
requirements, restricted areas 
and warning signs. 

BESS installation and operation will require 
additional controls for DC and AC electrical 
hazards, arc flash, stored energy, isolation, 
grounding, emergency shutdown, permit-to-
work and Lock-Out Tag-Out procedures. 
 
 

Signage and 
communication 

Warning signs, safety notices 
and operational instructions 
are expected to be present 
within the substation. 
 

Additional BESS-specific signage may be 
required for battery hazards, emergency 
shutdown, restricted access, PPE and fire 
response. 
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5. POTENTIAL ENVIRONMENTAL & SOCIAL RISKS AND IMPACTS 

This chapter identifies the potential environmental and social risks and impacts associated with the proposed BESS investment during pre-construction, 
construction, operation and decommissioning. The assessment focuses on the proposed activities, the existing TKM / GS48 substation context, nearby 
receptors and BESS-specific hazards, including fire, thermal runaway, explosion, smoke or gas release, hazardous materials, electrical hazards, battery waste, 
emergency events and community health and safety concerns. 
 
Mitigation measures, management actions, monitoring requirements, institutional responsibilities and corrective actions are presented separately in the 
following chapter of this ESMP. 

5.1. Environmental Risks: Moderate 

The environmental risks of the BESS are assessed as Moderate overall, taking into account that the proposed BESS will be located within an existing substation 
or EDC-controlled land. No significant conversion of natural habitat, major land disturbance, or large-scale environmental impact is expected 

 

Table 5-1 Environmental risks of the BESS in pre-construction, construction and operation phases 

Pre-Construction Construction Operation 

.Fire, explosion and thermal runaway risks: 
Lithium-ion battery systems present inherent 
risks of overheating, fire, explosion, toxic smoke 
or gas release, and thermal runaway. If BESS-
specific safety risks are not adequately 
considered during design, equipment selection, 
layout planning and commissioning planning, 
there may be increased risk of high-
consequence incidents during later operation. 
 
Climate resilience risks: 
If climate and natural hazard conditions are not 
adequately reflected in the design, the BESS may 

Chemical handling and accidental release risks: 
Construction and installation may involve transport, 
temporary storage and handling of battery 
components, cooling fluids, oils, fire suppression 
agents, electrical equipment and other materials. 
Accidental leakage or release during transport, storage 
or installation may affect soil, drainage systems or 
water quality within or near the substation. 
 
Water quality and stormwater runoff risks: 
Site preparation, excavation, foundation works, cable 
trenching and movement of vehicles may generate 
sediment, muddy runoff or contaminated stormwater. 

Fire, explosion and thermal runaway risks: 
During operation, battery failure, overheating, electrical 
faults, cooling system failure, BMS malfunction, external fire 
exposure or physical damage may result in thermal runaway, 
fire, explosion, smoke or toxic gas release. Although the 
likelihood may be low under normal operating conditions, 
the consequence of a major BESS fire could be significant. 
 
Smoke, toxic gas and air quality impacts: 
A battery fire or thermal runaway event may release smoke, 
gases, particulates or other combustion by-products. Such 
releases may affect air quality within the substation and, 
depending on wind direction and incident scale, may create 
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Pre-Construction Construction Operation 

be vulnerable to extreme heat, heavy rainfall, 
flooding, waterlogging, storms or lightning. 
These conditions may affect equipment 
reliability, cooling performance, drainage, 
emergency access and operational continuity. 
 
Site layout and drainage risks: 
Poor site layout may increase the risk of 
waterlogging, stormwater accumulation, 
inadequate drainage, contaminated runoff or 
exposure of critical equipment to flooding. 
These risks are relevant because the BESS may 
include battery containers, transformers, 
cooling systems, hazardous materials and 
electrical infrastructure. 
 
Hazardous materials storage planning risks: 
If hazardous materials, oils, cooling fluids, fire 
suppression agents or battery-related materials 
are not considered during design and site 
planning, future storage and handling activities 
may create increased risks of leakage, spills, soil 
contamination, water contamination or unsafe 
emergency conditions. 
 
 

These impacts may be greater during heavy rainfall and 
could affect substation drainage systems, nearby 
agricultural land or local drainage channels. 
 
Flooding, drainage failure and runoff contamination 
risks: 
Temporary obstruction of drainage systems, poor 
temporary site drainage or heavy rainfall during 
construction may result in localized flooding, 
waterlogging, erosion, sediment accumulation or 
contaminated runoff. 
 
Waste generation and disposal risks: 
Construction and installation may generate packaging 
waste, metal waste, cable offcuts, plastics, pallets, used 
containers, electronic waste, damaged components, 
contaminated absorbents and other construction-
related waste. If waste streams include hazardous or 
battery-related materials, they may present additional 
risks to soil, water quality, waste handlers and fire 
safety. 
 
Dust and air quality impacts: 
Earthworks, vehicle movement, material handling and 
site preparation may generate dust and localized air 
quality impacts. These impacts are expected to be 
temporary and localized but may affect workers, 
substation staff, nearby land users or road users. 
 
Noise and vibration impacts: 
Construction equipment, vehicle movement, lifting 
activities and civil works may generate temporary noise 

temporary risks for workers, emergency responders and 
nearby communities. 
 
Chemical leakage and contamination risks: 
Leakage from battery cells, cooling systems, transformers, 
fire suppression systems or other equipment may 
contaminate soil, drainage systems, surface water or 
groundwater if released to the environment. 
 
Contaminated runoff and firewater risks: 
Fire events, spill events or emergency response activities 
may generate contaminated runoff or firewater containing 
residues from batteries, oils, fire suppression agents, 
combustion products or damaged electrical equipment. Such 
runoff may affect soil, drainage channels, nearby agricultural 
land or local water resources if released uncontrolled. 
 
Noise and vibration impacts: 
Operation of the BESS may generate continuous or 
intermittent noise from cooling systems, inverters, 
transformers and ventilation units. Operational noise is 
expected to be localized but may be relevant to substation 
staff and nearby receptors depending on final equipment 
selection and layout. 
 
Hazardous waste and e-waste risks: 
Operation and maintenance may generate hazardous waste 
and electronic waste, including damaged batteries, replaced 
modules, cables, control systems, contaminated absorbents, 
used filters, electrical components and other maintenance 
waste. Improper handling or disposal may result in 



Cambodia Sustainable Energy Transition (CSET) Project (P510217) 
Sub-component 1.2 – Battery Energy Storage System (BESS) Investment 

Environmental and Social Management Plan (ESMP) 

33 
 

Pre-Construction Construction Operation 

and vibration. Vibration may also be relevant to 
sensitive electrical infrastructure within the existing 
substation. 
 
Wildlife and habitat disturbance: 
Because the BESS is proposed within an existing 
substation or EDC-controlled land, biodiversity impacts 
are expected to be limited. However, construction 
noise, machinery movement, dust and night-time 
lighting may temporarily disturb birds or small fauna 
using adjacent agricultural or modified habitat. 
 
Electrical and high-voltage hazards with 
environmental consequences: 
Construction within an existing energized substation 
may increase the risk of electrical faults, short circuits, 
fire or equipment damage. Such events could also 
result in localized environmental impacts, including 
smoke, fire residues, contaminated runoff or damaged 
electrical components. 
 
Residual UXO risk: 
Tboung Khmum Province has historical UXO risk. 
Available information indicates that the proposed BESS 
area has previously been surveyed, cleared up and 
certified by the relevant UXO authority. However, a low 
residual UXO risk may remain during excavation, 
trenching or other ground disturbance activities. 
 

contamination, fire risk or unsafe exposure to waste 
handlers. 
 
Battery lifecycle and end-of-life risks: 
Damaged, defective or end-of-life battery modules may 
present risks of fire, chemical leakage, unsafe storage, 
transport incidents, uncontrolled disposal or environmental 
contamination. These risks may increase during battery 
replacement, augmentation or final decommissioning. 
 
Climate resilience and operational reliability risks: 
Extreme heat, heavy rainfall, flooding, storms, lightning or 
waterlogging may affect BESS performance, cooling 
efficiency, electrical safety, access, emergency response and 
system availability. 
 
SF6 leakage and hazardous gas release risks: 
If SF6-containing equipment is used, leakage may contribute 
to greenhouse gas emissions and may present occupational 
and environmental risks in the event of abnormal release or 
equipment failure. 
 
Oil spill and contamination risks: 
Transformers, lubricants or maintenance activities may 
present risks of oil leakage or spills. Spills may affect soil, 
surface water, drainage systems or nearby land if not 
contained. 
 

 
All the anticipated risks and impacts related to the decommission phase are included in the section 6.3 of this ESMP. 
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5.2. Social Risks: Low to Moderate  

The social risks of the BESS are assessed as Low to Moderate overall. The BESS will be located within an existing substation or EDC-controlled land, and no 
land acquisition, physical displacement or significant economic displacement is expected. However, social risks may arise in relation to worker health and 
safety, community health and safety, public perception of BESS safety, construction traffic, emergency preparedness, labor management, grievance handling 
and security.  

Table 5-2 Social risks of the BESS in pre-construction, construction and operation phases 

Pre-Construction Construction Operation 

. 

Inadequate stakeholder engagement and 
consultation risks: 
Insufficient consultation or information 
disclosure may lead to misunderstanding, 
misinformation, distrust or concern among 
nearby communities, local authorities and land 
users, particularly regarding BESS safety, fire 
risk, emergency response and construction 
activities. 
 
Information disclosure risks: 
If BESS-related risks are not communicated 
clearly and transparently, nearby communities 
and local authorities may have heightened 
concerns regarding fire, explosion, toxic 
smoke, noise, hazardous materials or 
emergency response. 
 
Land use compatibility and access concerns: 
Although the BESS will be located within an 
existing substation or EDC-controlled land, 

Employment and labor risks: 
Construction employment may create risks 
related to unclear contracts, unfair wages, 
excessive working hours, discrimination, 
inadequate worker accommodation if required, 
weak worker grievance handling or poor working 
conditions. 
 
Worker health and safety risks: 
Construction and installation may expose 
workers to risks from heavy machinery, lifting 
operations, vehicle movement, excavation, cable 
trenching, heat stress, hazardous materials, fire, 
working near energized equipment, electrical 
shock, arc flash and burns. 
 
Community health and safety risks: 
Construction activities may create temporary 
disturbance to nearby communities and land 
users through traffic, dust, noise, vibration, 
access restrictions, worker-community 
interactions or perceived safety concerns. 

Long-term occupational health and safety risks: 
Operation and maintenance staff may be exposed to 
risks related to electrical hazards, stored energy, arc 
flash, battery failure, hazardous materials, heat 
stress, fire, smoke or gas exposure, damaged battery 
handling and maintenance activities. 
 
Emergency response capacity risks: 
Local authorities and emergency responders may 
have limited experience with BESS-related 
emergencies. This may affect response effectiveness 
and may increase community concern in the event of 
fire, smoke release, hazardous material incident or 
other emergency. 
 
Community health and safety risks: 
Although the BESS is located within an existing 
substation and away from densely populated areas, 
non-routine events such as fire, explosion, smoke or 
toxic gas release, hazardous material release or 
contaminated runoff may create risks for nearby 
communities, road users or land users. 
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Pre-Construction Construction Operation 

nearby land users may have concerns about 
access restrictions, visual change, drainage, 
safety zones or perceived risks from the BESS. 
 
Grievance redress risks: 
If grievance channels are not clearly 
communicated or accessible, community and 
worker concerns may remain unresolved, 
potentially leading to distrust, delays or 
escalation of complaints. 
 
Labor management risks: 
Absence of clear labor management 
arrangements during planning may increase 
the risk of future labor disputes, unclear 
working conditions, poor worker 
communication, weak worker grievance 
handling or non-compliance with labor 
requirements. 
 
Emergency preparedness and community 
awareness risks: 
Limited early coordination with local 
authorities, emergency responders, healthcare 
facilities and nearby communities may increase 
concern about potential BESS-related 
emergencies, including fire, smoke or 
hazardous material incidents. 
 

 
Traffic and road safety risks: 
Movement of heavy vehicles, cranes, BESS 
containers, transformers and other equipment 
may increase road safety risks for workers, road 
users and nearby communities along access 
routes. 
 
Labor influx and worker-community interaction 
risks: 
Although the construction workforce is expected 
to be limited, any influx of outside workers may 
create minor pressure on local services, 
increased worker-community interaction, or 
local concerns regarding behaviour and safety. 
SEA/SH and GBV risks: 
Interaction between workers and community 
members may create risks of sexual exploitation 
and abuse, sexual harassment or gender-based 
violence. The likelihood is expected to be low, 
but the risk remains relevant for construction 
activities involving external workers. 
Emergency incident risks: 
Construction-related fires, spills, electrical 
incidents, equipment failure, traffic accidents or 
injuries may create risks for workers, substation 
staff, nearby communities, emergency 
responders and local authorities. 
 

 
Public perception and risk awareness: 
Communities may have ongoing concerns or fear 
regarding BESS safety, including fire, explosion, 
smoke, hazardous materials or emergency response. 
Such concerns may affect social acceptance even 
where actual risk is low. 
 
Noise and nuisance concerns: 
Operation may generate noise from cooling systems, 
inverters, transformers and ventilation units. While 
expected to be localized, noise may become a 
concern depending on equipment selection, site 
layout and proximity to receptors. 
 
Security and vandalism risks: 
The BESS is high-value infrastructure and may be 
exposed to theft, vandalism, unauthorized access or 
security threats. Security incidents could also create 
safety risks if electrical or battery systems are 
interfered with. 
 
Hazardous material and fire exposure risks to 
communities: 
Abnormal operation, damaged batteries, oil spills, 
hazardous waste, fire suppression system failure or 
emergency events may create community concern or 
potential exposure to fire, smoke, toxic gas, 
contamination or emergency access restrictions. 
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Pre-Construction Construction Operation 

Supply chain risks: 
Procurement of BESS equipment and battery 
components may involve labor, occupational 
health and safety, and ethical supply chain risks 
associated with manufacturing and sourcing 
activities. These may include child labor, forced 
labor, unsafe working conditions or serious 
labor rights concerns in supply chains for 
battery components. 
 
 

Access and livelihood disturbance: 
Temporary construction activities may affect 
nearby farmers or land users through access 
restrictions, dust, noise, drainage disturbance, 
safety concerns or vehicle movement. Significant 
livelihood impacts are not expected, but minor 
temporary disturbance may occur. 

 
Operational grievance risks: 
During commissioning and operation, complaints 
may arise regarding noise, safety, access, drainage, 
emergency incidents, security or perceived BESS risks. 
If complaints are not recorded and addressed 
through EDC’s operational complaints channels, 
community trust may be affected. 
 
 

 
All the anticipated risks and impacts related to the decommission phase are included in the section 6.3 of this ESMP. 
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6. ENVIRONMENTAL & SOCIAL RISK MANAGEMENT MEASURES 

This chapter sets out the environmental and social management measures required to avoid, minimize, mitigate and manage the potential risks and impacts 
identified in Chapter 5. The measures apply to the pre-construction, construction and installation, commissioning and operation, and decommissioning phases 
of the proposed BESS investment. 
 
The management approach follows the mitigation hierarchy and is consistent with applicable Cambodian legal requirements, the World Bank Environmental 
and Social Framework, relevant Environmental and Social Standards, World Bank Group Environmental, Health and Safety Guidelines, and Good International 
Industry Practice for utility-scale BESS facilities. 
 

6.1. Proposed Mitigation Measures for Environmental Risks and Impacts 

Table 6-1 Proposed mitigation measures for environmental risks and impacts 

Environmental risks and 
impacts 

Mitigation measures Responsibility Timing / frequency 

Pre-construction phase 

Fire, explosion and thermal 
runaway risks 

Include BESS fire safety design, fire prevention, fire detection, fire 
suppression, emergency shutdown, ventilation/cooling, BMS safety 
functions, alarms, isolation and emergency access requirements in the 
tender documents, technical specifications and contractor/OEM 
obligations.  
 
 

EDC PMU / 
SEPRO / PIC 

During detailed design and 
procurement; before construction 
and commissioning 

Climate resilience, flooding and 
drainage failure risks 

Include climate-resilient design, flood protection, drainage, stormwater 
control, site elevation, lightning protection and cooling/ventilation 
requirements in the tender documents, technical specifications and final 
design.  
 
 

EDC PMU / 
SEPRO / PIC 

During detailed design and 
procurement; before construction 
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Environmental risks and 
impacts 

Mitigation measures Responsibility Timing / frequency 

UXO risks Include UXO clearance verification, stop-work and chance-find 
requirements in the bidding documents, contractor obligations and 
CESMP requirements.  
 
 

EDC PMU / 
SEPRO / PIC 

Before excavation or ground 
disturbance 

Site layout and drainage design 
risks 

Include site layout, safe emergency access, evacuation routes, drainage 
design, stormwater management, drainage isolation and contaminated 
runoff/firewater control requirements in the tender documents, technical 
specifications and final design.  
 
 

EDC PMU / 
SEPRO / PIC 

During detailed design and 
procurement; before construction 

Hazardous materials storage 
planning risks 

Include hazardous material storage, secondary containment, signage, 
restricted access, spill kits and spill preparedness requirements in the 
tender documents, technical specifications and contractor/OEM 
obligations.  
 
 

EDC PMU / 
SEPRO / PIC 

During detailed design and 
procurement; before construction 
and operation 

Battery lifecycle and end-of-life 
risks 

Include battery transport, storage, damaged battery handling, 
supplier/manufacturer take-back, recycling, traceability and authorized 
disposal requirements in the tender documents, technical specifications 
and contractor/OEM obligations.  
 
 

EDC PMU / 
SEPRO / PIC 

During procurement; before contract 
award, commissioning and battery 
replacement 

Construction phase 

Chemical handling and spills Implement safe chemical handling, storage, spill prevention and spill 
response measures in accordance with the Hazardous Material 
Management Plan and the CESMP. 
 
 

Contractor / PIC / 
EDC PMU 

Throughout construction 

Wildlife and habitat disruption Limit works to approved areas and manage vegetation clearance, lighting, 
dust and noise in accordance with the CESMP. 

Contractor / PIC / 
EDC PMU 

Throughout construction 
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Environmental risks and 
impacts 

Mitigation measures Responsibility Timing / frequency 

 
 

Water quality impacts Implement erosion control, sediment control, runoff control and drainage 
protection measures in accordance with the CESMP. 
 
 

Contractor / PIC / 
EDC PMU 

Throughout construction; especially 
during rainy season 

Noise and vibration impacts Implement noise and vibration control measures in accordance with the 
CESMP. 
 
 

Contractor / PIC / 
EDC PMU 

During construction activities 

UXO risks Implement UXO stop-work, chance-find and notification procedures in 
accordance with the UXO/ERW/Landmine Risk Management Procedure 
and the CESMP. 
 
 

Contractor / PIC / 
EDC PMU 

During excavation, trenching and 
ground disturbance 

Waste disposal Implement waste segregation, storage, transport, recycling and disposal 
measures in accordance with the Waste Management Plan and the 
CESMP. 
 
 

Contractor / PIC / 
EDC PMU 

Whenever waste is generated 

Dust and air quality impacts Implement dust suppression, vehicle speed control, material covering and 
housekeeping measures in accordance with the CESMP. 
 

Contractor / PIC / 
EDC PMU 

Throughout construction; especially 
during dry or windy conditions 

Electrical and high-voltage 
hazards 

Implement electrical safety, permit-to-work, isolation, LOTO and 
restricted access measures in accordance with the Occupational Health 
and Safety Plan and the CESMP. 
 
 

Contractor / PIC / 
EDC PMU 

Before and during electrical works 

Flooding, drainage failure and 
runoff contamination 

Implement temporary drainage, stormwater control, spill containment 
and contaminated runoff control measures in accordance with the Flood 
and Drainage Management Plan and the CESMP. 

Contractor / PIC / 
EDC PMU 

Throughout construction; especially 
during rainy season 
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Environmental risks and 
impacts 

Mitigation measures Responsibility Timing / frequency 

 
 

Operation phase 

Fire, explosion and thermal 
runaway risks 

Implement BESS fire prevention, fire detection, suppression, emergency 
shutdown, BMS alarm response and fire drill measures in accordance with 
the Fire Safety Plan. 
 
 

EDC  Before commissioning and 
throughout operation 

Emergency shutdown and 
emergency communication 

Maintain emergency shutdown procedures, emergency contact lists, 
communication channels and emergency drills in accordance with the 
Emergency Preparedness and Response Plan. 
 
 

EDC  Before commissioning and 
throughout operation 

Chemical handling and leakage Implement inspection, containment, spill response and corrective action 
measures in accordance with the Hazardous Material Management Plan. 
 
 

EDC  Throughout operation 

Noise and vibration impacts Implement operational noise monitoring, equipment maintenance and 
complaint-response measures in accordance with the Community Health 
and Safety Plan. 
 
 

EDC  During commissioning; periodically 
during operation; when complaints 
are received 

Waste disposal, including 
battery lifecycle waste 

Implement battery waste, maintenance waste, damaged component and 
replaced module management measures in accordance with the Waste 
Management Plan and Battery Life Cycle Management Plan. 
 
 

EDC  Whenever waste is generated 

Climate resilience risks Maintain drainage, flood protection, cooling, ventilation, lightning 
protection and emergency access measures in accordance with the Flood 
and Drainage Management Plan. 
 

EDC  Throughout operation; after severe 
weather events 
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Environmental risks and 
impacts 

Mitigation measures Responsibility Timing / frequency 

 

Hazardous waste and e-waste 
risks 

Implement hazardous waste and e-waste segregation, secure storage, 
transport, tracking and disposal measures in accordance with the Waste 
Management Plan. 
 
 

EDC  Whenever hazardous waste or e-
waste is generated 

SF6 leakage and hazardous gas 
release risks 

Implement SF6 inspection, handling, leak response and record-keeping 
measures in accordance with the Hazardous Material Management Plan, 
where SF6-containing equipment is used. 
 
 

EDC  During inspection, maintenance and 
SF6 handling 

Oil spill and contamination risks Implement oil storage, inspection, secondary containment, spill response 
and contaminated material disposal measures in accordance with the 
Hazardous Material Management Plan. 
 
 

EDC  Throughout operation; during 
maintenance and after any spill 

Decommissioning phase 

All the risks related to decommission phases will be managed by preparation of a site-specific BESS Decommissioning / End-of-life Management Plan as guided in section 
6.3 of this ESMP 
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6.2. Proposed Mitigation Measures for Social Risks and Impacts 

Table 6-2 Proposed mitigation measures for social risks and impacts 

Social risks and impacts Mitigation measures Responsibility Timing / frequency 

Pre-construction phase 

Inadequate stakeholder 
engagement and consultation 

Implement stakeholder engagement and consultation activities in 
accordance with the Project SEP and Section 8 of this ESMP. 
 

EDC PMU Before finalization of site-specific 
ESMP and before commencement of 
works 

Information disclosure risks Disclose BESS project information, safety information, construction 
schedule, emergency contacts and GRM channels in accordance with the 
Project SEP. 
 
 

EDC PMU Before construction; repeat prior to 
commissioning and operation 

Lack of accessible community 
GRM 

Establish and communicate accessible community grievance channels in 
accordance with the GRM. 
 
 

EDC PMU Before construction; maintain 
throughout project implementation 

Labor and working-condition 
risks 

Include ESS2 and LMP requirements in bidding documents and contracts. 
Implement labor management, worker contracts, fair working conditions, 
worker GRM requirements, and compliance with national labor 
requirements, such as the employment of 90% local workers and not 
more than 10% foreign workers, in accordance with the Project LMP and 
CESMP. 
 
 

EDC PMU During procurement and before 
contractor mobilization; monitor 
monthly during construction 

Supply-chain labor risks Include child labor, forced labor, OHS and supplier due-diligence 
requirements in procurement documents and supplier/OEM contracts in 
accordance with the Project LMP. 
 
 

EDC PMU During procurement and supplier 
selection; review before contract 
award and periodically during supply 
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Social risks and impacts Mitigation measures Responsibility Timing / frequency 

Land use compatibility and 
access issues 

Confirm that works remain within EDC-owned or EDC-controlled land and 
manage any temporary access restrictions through consultation and the 
GRM. 
 
 

EDC PMU During site selection and detailed 
design; review before construction 
access is established 

Emergency preparedness and 
community awareness risks 

Coordinate with local authorities, fire services, hospitals and emergency 
responders in accordance with the Emergency Preparedness and 
Response Plan. 
 

EDC PMU During detailed design and before 
construction; update before 
commissioning and operation 

Construction phase 

Labor and working-condition 
risks 

Implement labor management, worker contracts, working hours, wages, 
worker GRM, worker accommodation/camp management (as needed) 
and Code of Conduct requirements in accordance with the Project LMP 
and CESMP. 
 
 

Contractor / PIC / 
EDC PMU 

Continuous during construction; 
monthly labor compliance review 

Workers’ health and safety Implement construction OHS, PPE, toolbox talks, permit-to-work, LOTO, 
electrical safety, lifting safety and emergency response measures in 
accordance with the Occupational Health and Safety Plan and CESMP. 
 
 

Contractor / PIC / 
EDC PMU 

Before mobilization and continuously 
during construction; daily 
supervision, weekly inspections and 
monthly reporting 

Electrical safety and 
commissioning risks 

Implement electrical safety, exclusion zones, isolation, grounding, LOTO 
and permit-to-work measures in accordance with the Occupational 
Health and Safety Plan and CESMP. 
 
 

Contractor / PIC / 
EDC PMU 

During installation, testing and 
commissioning; before each 
energized work activity 

Community health and safety Implement site fencing, warning signs, controlled access, public safety, 
nuisance control and safe access measures in accordance with the 
Community Health and Safety Plan and CESMP. 
 
 

Contractor / PIC / 
EDC PMU 

Continuous during construction; daily 
site checks and monthly reporting 
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Social risks and impacts Mitigation measures Responsibility Timing / frequency 

Influx of workers / labor influx 
risks, if applicable 

Manage local hiring, worker behaviour, worker accommodation where 
relevant, and community interaction in accordance with the Project LMP, 
Code of Conduct and CESMP. 
 
 

Contractor / PIC / 
EDC PMU 

During recruitment and throughout 
construction; monthly monitoring 

SEA/SH and GBV risks Implement SEA/SH prevention, worker Code of Conduct, worker 
awareness and confidential complaint handling in accordance with the 
Project LMP, SEP/GRM and CESMP. 
 
 

Contractor / PIC / 
EDC PMU 

Before worker mobilization and 
throughout construction 

Traffic and road safety risks Implement traffic management, delivery route control, speed limits, 
signage, trained drivers and advance notice of major deliveries in 
accordance with the CESMP. Coordinate transportation of transformers, 
battery containers and heavy loads with provincial authorities including 
departments under Ministry of Public Works and Transport (MPWT) and 
comply with the relevant regulations such as   vehicle registration, load 
limits, and road safety. 
 

Contractor / PIC Before material delivery and 
throughout construction; review 
before each abnormal or heavy-load 
delivery 

Emergency incident risks Implement construction emergency response, first aid, firefighting, spill 
response, emergency communication, drills and incident reporting in 
accordance with the Emergency Preparedness and Response Plan and 
CESMP. 
 
 

Contractor / PIC / 
EDC PMU 

Continuous during construction; drills 
at least every six months and after 
major changes in site conditions 

Disruption to local services, 
utilities or access routes 

Identify utilities, drainage routes, access roads and community facilities 
before works and manage any temporary disruption through 
consultation, advance notice and the GRM. 
 
 

Contractor / PIC / 
EDC PMU 

Before excavation or civil works; as 
needed during construction 

Operation phase 
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Social risks and impacts Mitigation measures Responsibility Timing / frequency 

Long-term occupational health 
risks 

Implement operational OHS, BESS safety, electrical safety, LOTO, permit-
to-work, training and incident reporting measures in accordance with the 
Occupational Health and Safety Plan. 

Substation Staff / 
EDC  

Continuous during operation; 
refresher training annually and 
before high-risk maintenance 

Emergency response capacity Maintain emergency contacts, emergency access, fire drills, spill-
response drills, evacuation exercises and responder coordination in 
accordance with the Emergency Preparedness and Response Plan.  
 
 

Substation Staff / 
EDC  

Continuous during operation; drills at 
least annually, and after major 
equipment or layout changes 

Security and conflict risks Maintain fencing, CCTV, access control, visitor logs and security 
procedures in accordance with the Community Health and Safety Plan in 
Section 7.7 and operational security procedures. 
 
 

Substation Staff / 
EDC  

Continuous during operation; 
security training annually and during 
onboarding 

Public perception and risk 
awareness 

Maintain community information sharing, BESS safety awareness, 
emergency information and complaint channels in accordance with the 
Project SEP and GRM. 
 
 

Substation Staff / 
EDC  

Throughout operation; at least 
annually and after any significant 
incident or emergency drill 

Community health and safety Maintain emergency buffer zones, safety signage, emergency 
communication, drainage systems and emergency access routes in 
accordance with the Community Health and Safety Plan. Coordinate with 
local authorities and fire department and police station regarding 
emergency preparedness and response arrangements. 
 

Substation Staff / 
EDC 

Throughout operation 

Hazardous material and fire 
exposure risks to communities 

Manage community safety risks from fire, smoke, hazardous materials, 
emergency response and restricted access in accordance with the 
Community Health and Safety Plan and Fire Safety Plan. 
 
 

Substation Staff / 
EDC 

Continuous during operation; inspect 
safety systems monthly or as per 
manufacturer requirements 

Flooding, access and emergency 
response constraints 

Maintain drainage, internal roads, emergency access routes and 
evacuation routes in accordance with the Community Health and Safety 
Plan and Flood and Drainage Management Plan. 

Substation Staff / 
EDC  

Continuous during operation; inspect 
before and during rainy season and 
after major rainfall events 
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Social risks and impacts Mitigation measures Responsibility Timing / frequency 

 
 

Worker and community 
grievance risks 

Maintain worker and community GRMs, grievance records, response 
actions and closure tracking in accordance with the GRM and Project 
LMP. 
 

Substation Staff / 
EDC  

Continuous during operation; review 
grievance records monthly and 
report semi-annually 

Decommissioning phase 

All the risks related to decommission phases will be managed by preparation of a site-specific BESS Decommissioning / End-of-life Management Plan as guided in section 
6.3 of this ESMP 
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6.3. BESS Decommissioning and End-of-life Management 

The environmental and social management measures for the decommissioning phase will, in 
principle and with necessary adaptations, follow the same risk management approach applied 
during the construction and operation phases. However, because BESS decommissioning 
involves the removal of battery modules, electrical systems, hazardous materials and other 
associated infrastructure, specific measures will be required to manage end-of-life, waste, 
occupational health and safety, community health and safety, traffic, emergency response 
and site restoration risks. 

A site-specific BESS Decommissioning / End-of-life Management Plan shall be prepared and 
approved before any decommissioning activities commence. The plan shall be prepared in 
accordance with applicable national regulations of Cambodia, the Project ESMF, relevant 
World Bank Environmental and Social Standards, the World Bank Group General EHS 
Guidelines, GIIP, manufacturer requirements, and applicable battery handling, recycling and 
transport requirements.  

The Decommissioning Plan shall define the scope of works, methods, responsibilities, required 
permits, waste management arrangements, transport arrangements, emergency response 
procedures, stakeholder notification requirements and site restoration measures. It shall also 
identify whether any battery modules or electrical components can be safely reused, returned 
to the manufacturer, recycled through authorized facilities, or disposed of through licensed 
hazardous waste management routes. 

Decommissioning activities will include, but not limited to, the following activities: 
● Obtaining all necessary permits and approvals from relevant authorities 
● Safe disconnection of the BESS from the utility grid 
● Dismantling and removal of all above-ground and below-ground infrastructure, 

including:  
o battery containers/enclosures,  
o inverters and power conversion systems,  
o transformers,  
o control systems,  
o fencing, and  
o associated electrical and civil infrastructure.  

● Transportation of all components off-site for reuse, recycling, or disposal in 
accordance with applicable national regulations and international best practices.  

● Restoration of the site to conditions compatible with its pre-project land use or other 
agreed future use. 

 
Key environmental and social risks and impacts at the end of operational life may include: 

● worker health and safety risks from electrical isolation, stored energy, heavy lifting, 
dismantling works, battery handling, damaged modules, hazardous materials, fire, 
chemical exposure and vehicle movement; 

● community health and safety and traffic risks associated with the removal and 
transport of battery modules, containers, transformers, scrap materials, hazardous 
waste and other equipment; 

● labor and contractor management risks where decommissioning works involve 
contractors, subcontractors, transporters and waste handlers; 
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● waste handling and informal recycling risks if massive amount of used batteries, 
damaged modules, e-waste or hazardous materials from cooling system components, 

fire suppression system components requiring special handling, enter unauthorized 
recycling, disposal or reuse routes. 

● fire, explosion, smoke release, spill or thermal incident risks during battery removal, 
temporary storage and loading or transport incidents or exposure to damaged battery 
components; 

● soil, nearby surface water or groundwater contamination risks from accidental spills, 
leaks of cooling fluids, firewater runoff or improper handling/disposal of residual oils, 
chemicals, damaged batteries or contaminated materials; and 

● incomplete site restoration risks, including residual waste, damaged drainage, unsafe 
structures, open excavations or remaining contamination. 

● temporary dust, noise, vibration and disturbance similar to construction-phase impacts. 
 

The following mitigation measures shall be implemented during decommissioning: 
● prepare and implement a site-specific BESS Decommissioning Plan before 

dismantling works commence; 
● assign clear roles and responsibilities to EDC, the decommissioning contractor, 

supervising consultant, waste contractors, transporters and emergency responders; 
● apply the Project LMP and ESS2 requirements to all decommissioning workers, 

contractors, subcontractors, transporters and waste handlers and provide written 
contracts, worker induction, task-specific training, OHS training, Code of Conduct 
training, worker GRM access and supervision for all decommissioning workers; 

● implement a decommissioning OHS Plan, including permit-to-work procedures, lock-
out/tag-out, electrical isolation, discharge verification, grounding, exclusion zones, 
lifting plans, PPE, toolbox talks, hot-work controls, emergency procedures and 
incident reporting; 

● ensure that only trained and authorized workers undertake battery removal, 
electrical isolation, hazardous material handling, lifting operations and dismantling of 
high-risk equipment; 

● maintain fire prevention and emergency response arrangements, including 
firefighting equipment, spill kits, emergency alarms, first aid, emergency 
communication systems and coordination with local fire services, hospitals and 
emergency responders; 

● manage used batteries, damaged modules, e-waste, transformer oil, chemicals and 
contaminated materials in accordance with the Battery Management Plan, Waste 
Management Plan, manufacturer requirements, national regulations and GIIP; 

● Segregate batteries, electrical equipment, metals, cables, cooling system components, fire 
suppression system components, contaminated absorbents and other waste streams. 

● Transfer battery waste, hazardous waste and e-waste to authorized recycling, 
supplier take-back or approved disposal facilities and maintain chain-of-custody and 
disposal/recycling records. 

● use only licensed or otherwise authorized waste handlers, recyclers, treatment 
facilities and disposal facilities in accordance with OEM requirements; 

● prohibit informal recycling, scavenging, uncontrolled disposal, open burning or 
unauthorized reuse of battery components and electrical waste; 

● maintain chain-of-custody documentation, waste transfer records and traceability 
records for each movement of used batteries, e-waste and hazardous waste; 

● implement accidental spill prevention, secondary containment, safe temporary 
storage, labelling and segregation of hazardous and non-hazardous waste; 
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● implement a decommissioning Traffic Management Plan, including approved routes, 
suitable vehicles, trained drivers, secured loads, speed controls, traffic marshals, 
signage and advance notification of major transport movements; 

● maintain safety measures such as fencing, warning signs, controlled access, security 
arrangements and safe access routes around dismantling, loading and temporary 
storage areas; 

● disclose relevant decommissioning information to nearby communities, local 
authorities and emergency responders, including schedule, traffic arrangements, 
restricted areas, safety measures and GRM channels; 

● maintain the community and worker GRMs throughout the decommissioning phase 
and record, investigate and resolve complaints in a timely manner; and 

● restore disturbed areas, drainage systems, access routes and remaining infrastructure 
as appropriate, and conduct a final inspection to confirm that no residual safety, 
waste or contamination hazards remain. 
 

Decommissioning shall not commence until the Decommissioning Plan, method statements, 
emergency arrangements, waste management arrangements and contractor responsibilities 
have been reviewed and approved by EDC. Where required, the World Bank shall be notified 
of significant decommissioning risks, serious incidents or changes to the agreed 
decommissioning approach in accordance with the Project’s reporting requirements.



Cambodia Sustainable Energy Transition (CSET) Project (P510217) 
Sub-component 1.2 – Battery Energy Storage System (BESS) Investment 

Environmental and Social Management Plan (ESMP) 

50 
 

7. MANAGEMENT PLANS  

To effectively manage the environmental and social risks and impacts associated with the 
BESS, a series of management plans have been developed as part of this ESMP. These plans 
set out the key mitigation measures, procedures, responsibilities, monitoring requirements, 
training requirements, documentation requirements and emergency response arrangements 
required to manage risks throughout the project lifecycle. 
 
The plans presented in the following sections shall be further updated and finalized once the 
detailed BESS design, contractor method statements, equipment specifications, site layout 
and operational arrangements are confirmed. The plans shall reflect the specific conditions of 
the existing substation, including existing access roads, drainage arrangements, fire 
protection systems, emergency access, security arrangements, waste management practices, 
nearby receptors, and the need to maintain safe operation of existing energized substation 
facilities. 
 
During the construction and commissioning phases, the plans shall be implemented by the 
Contractor, under the supervision of the PIC and EDC PMU. During operation and 
maintenance, the plans shall be implemented by EDC and substation staff, with technical 
support from the BESS supplier/OEM where required. During decommissioning, the plans 
shall be implemented by EDC and the decommissioning contractor, including licensed waste 
handlers and transporters where applicable. 
 
All management plans shall be reviewed and approved by EDC PMU before implementation. 
The plans shall be updated as necessary based on detailed design, site conditions, operational 
requirements, monitoring results, stakeholder feedback, incident investigations, emergency 
drills, regulatory requirements and World Bank requirements.
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7.1. Emergency Preparedness and Response Plan 

The Emergency Preparedness and Response Plan sets out the procedures, responsibilities, 
communication arrangements and response measures for emergency situations that may 
occur during construction, commissioning, operation, maintenance and decommissioning of 
the BESS facility. 
 
This plan focuses on emergency preparedness, notification, evacuation, emergency response, 
coordination with local responders, drills and incident reporting. Fire prevention, waste 
management, hazardous materials, OHS, community health and safety, and drainage controls 
are addressed in the relevant management plans, but emergency actions related to these risks 
are summarized in this section. 
 
The objectives of this plan are to: 

● protect workers, substation staff, nearby communities, emergency responders, 
property and the environment; 

● prevent escalation of emergency situations, including fire, explosion, thermal 
runaway, hazardous material release, flooding and electrical incidents; 

● ensure timely emergency notification, evacuation, isolation, response and 
communication; 

● clarify emergency roles and responsibilities; 
● ensure that emergency equipment, access routes, response procedures and 

communication systems are available and maintained; 
● minimize environmental and social impacts from emergency events, including smoke, 

spills, contaminated firewater, hazardous waste and disruption to nearby 
communities; 

● test emergency arrangements through drills and update procedures based on lessons 
learned; and 

● ensure incident reporting is consistent with the ESMF, ESCP, World Bank 
requirements and this ESMP. 

7.1.1. Potential Emergency Situations 

Potential emergency situations associated with the BESS and existing substation may include: 
● fire, smoke, explosion, overheating or thermal runaway involving battery modules, 

containers, inverters, power conversion systems or electrical equipment; 
● release of smoke, toxic gases, flammable gases, electrolyte, contaminated firewater 

or other hazardous by-products during a battery fire or thermal event; 
● electrical shock, electrocution, arc flash, short circuit, equipment failure or accidental 

energization; 
● oil spills, chemical spills, fuel spills, electrolyte leakage, transformer oil leakage or 

hazardous material releases; 
● leakage of SF6 gas or other hazardous gas where SF6-containing equipment is used; 
● damaged, swollen, leaking, overheating or defective battery units; 
● occupational accidents and injuries; 
● traffic accidents involving workers, local road users, heavy vehicles, cranes, battery 

containers, transformers, hazardous materials or waste transport; 
● flooding, drainage failure, storms, lightning, extreme heat or other natural hazards 

affecting BESS equipment, emergency access, hazardous material storage or electrical 
safety; 

● failure of fire protection systems, BMS, ventilation/cooling systems, alarms, 
emergency shutdown systems or communication systems; 
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● community health and safety incidents, including unauthorized access, exposure to 
smoke or hazardous materials, access restrictions or emergency evacuation needs; 
and 

● security incidents, vandalism, theft, unauthorized entry or interference with BESS and 
substation equipment. 

Because the BESS will be installed within an existing operational substation, emergency 
planning shall also consider the interface with energized equipment, transformers, 
switchgear, control rooms, access roads, drainage systems, fire protection systems, security 
arrangements and evacuation routes. 

7.1.2. Roles and Responsibilities 

Emergency roles and responsibilities shall be confirmed before construction starts and 
updated before commissioning, operation and decommissioning. Emergency roles shall be 
communicated to workers, substation staff, contractors and relevant emergency responders. 
Key responsibilities include: 
 

● EDC: overall oversight of emergency preparedness and response requirements; 
review and approval of emergency procedures; coordination with relevant authorities 
where required; monitoring of contractor and substation implementation; and 
coordination of incident reporting to the World Bank. 

● Contractor: implementation of emergency procedures during construction, 
installation and commissioning; provision of emergency equipment; worker training; 
emergency drills; first response where safe; incident notification; and corrective 
actions. 

● PIC / supervising consultant: supervision of contractor emergency preparedness; 
inspection of emergency equipment and access routes; verification of training and 
drills; and review of incident reports and corrective actions. 

● Substation staff / Operations Team: implementation of emergency procedures 
during operation and maintenance; operation of alarms, emergency shutdown 
systems and emergency communication systems; first response where safe; 
coordination with local emergency services; and maintenance of emergency records. 

● BESS supplier/OEM: technical support for BESS-specific emergency scenarios, 
including BMS alarms, battery fire, thermal runaway, emergency shutdown, damaged 
modules, isolation procedures, post-incident inspection and safe restart 
requirements. 

● Trained first aiders and emergency response personnel: first aid, evacuation support, 
spill response and initial fire response within their training and competency. 

● Local fire department, hospitals and emergency responders: external fire response, 
rescue, emergency medical response and support for major incidents. 

● Local authorities / police, where required: support for traffic control, community 
notification, public safety, site security and emergency access. 

● Licensed waste contractors, where applicable: collection and management of 
contaminated materials, spill residues, damaged batteries, fire debris and hazardous 
waste following emergency events. 

 

7.1.3. Emergency Communication and Contact Procedure 

Emergency contact numbers and reporting procedures shall be clearly displayed at the BESS 
facility, substation control room, site office, construction work areas, storage areas, 
workshops, worker facilities and other relevant locations. Contact lists shall be reviewed and 
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updated before construction, commissioning, operation, major maintenance and 
decommissioning activities. 
 
Emergency contact information shall include, as applicable: 

● construction site supervisor; 
● contractor emergency focal point; 
● substation supervisor; 
● EDC focal person; 
● PIC or supervising consultant; 
● BESS supplier/OEM emergency technical support contact; 
● local hospital, ambulance and medical services; 
● local fire department; 
● police and local authorities; 
● hazardous waste contractor or spill response contractor; and 
● other relevant emergency responders. 

 
All workers, contractors and substation staff shall be informed and trained on emergency 
communication procedures, alarm signals, evacuation routes, assembly points, restricted 
areas and emergency reporting requirements. 
 
In the event of an emergency, the following general procedure shall be applied: 

● immediately notify the site supervisor, substation supervisor or responsible 
emergency focal person; 

● activate emergency alarms, emergency shutdown systems or isolation systems where 
required and safe to do so; 

● stop work and evacuate personnel from affected or potentially affected areas; 
● restrict unauthorized access and establish an exclusion zone; 
● contact emergency services, local authorities and EDC focal persons as required; 
● implement first aid, spill containment, fire response, evacuation, isolation or other 

response measures only where personnel are trained and it is safe to do so; 
● notify the BESS supplier/OEM for battery-related emergencies, BMS alarms, thermal 

events, damaged modules or safe restart advice; 
● prevent contaminated runoff, firewater, spill residues or hazardous materials from 

entering drains, soil, waterways or community areas where feasible; 
● record the emergency event, immediate actions taken, persons involved, damage and 

injuries; and 
● report and investigate the incident in accordance with the incident reporting 

requirements of this ESMP. 
 
For major incidents that may affect nearby communities, roads, emergency access, public 
safety or the environment, EDC shall coordinate with local authorities and emergency 
responders to support community notification, access control and public safety. 
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Figure 7-1 Current List of contact available in TKM Substation 

 

7.1.4. Emergency Response Measures 

Emergency response measures shall be implemented according to the type, scale and severity 
of the incident. Only trained and authorized personnel shall respond to emergencies involving 
energized equipment, batteries, hazardous materials or fire. The safety of workers, substation 
staff, emergency responders and nearby communities shall take priority. 
 
Fire, explosion, smoke release and thermal runaway 
In the event of fire, smoke, overheating, explosion, gas release or suspected battery thermal 
runaway: 

● activate the fire alarm, emergency notification system and emergency shutdown 
system where required; 

● evacuate personnel from the affected area and establish an exclusion zone; 
● isolate affected battery systems and electrical equipment where safe and technically 

feasible; 
● notify EDC, the substation supervisor, local fire department and BESS supplier/OEM; 
● use firefighting equipment and procedures only where appropriate for the battery 

technology and only by trained personnel; 
● prevent unauthorized access to the affected area; 
● prevent contaminated firewater, debris or spill residues from entering drainage 

systems, soil, waterways or nearby community areas where feasible; 
● do not reopen, restart, move or dismantle affected battery units until they have been 

inspected and cleared by competent personnel and/or the BESS supplier/OEM; and 
● manage fire debris, contaminated materials and damaged battery components as 

hazardous waste. 
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Oil spill, chemical spill or hazardous material release 
In the event of oil spill, electrolyte leakage, chemical spill, fuel spill or hazardous material 
release: 

● stop work and alert the site supervisor or substation supervisor immediately; 
● stop the source of leakage if it is safe to do so; 
● isolate the affected area and prevent unauthorized access; 
● use spill kits, absorbents, drain covers, containment materials and PPE as appropriate; 
● prevent spilled materials from entering drains, soil, waterways, drainage channels or 

community areas; 
● safely store contaminated absorbents, soil, PPE and cleanup materials; 
● dispose of contaminated materials through authorized hazardous waste management 

routes; and 
● record, report and investigate the spill, including corrective actions. 

 
Electrical accidents, arc flash and energized equipment incidents 
In the event of electrical shock, electrocution, arc flash, short circuit, accidental energization 
or equipment fault: 

● do not touch the injured person or affected equipment until the power source has 
been isolated, unless rescue can be undertaken safely using appropriate insulated 
rescue equipment by trained personnel; 

● isolate electrical systems and apply lock-out/tag-out procedures where required; 
● ensure only qualified and authorized personnel respond to energized equipment 

incidents; 
● provide first aid and emergency medical assistance once the area is safe; 
● restrict access to the affected area; 
● preserve the incident area for investigation where safe; and 
● inspect, test and verify affected equipment before restart or return to service. 

 
Flooding, storms, lightning and extreme weather 
In the event of flooding, heavy rainfall, storm, lightning, extreme heat or other natural hazard: 

● suspend outdoor works, lifting operations and electrical works where conditions are 
unsafe; 

● secure hazardous materials, batteries, waste storage areas, tools and temporary 
structures; 

● isolate vulnerable electrical systems where required and safe; 
● keep emergency access routes, drainage channels and evacuation routes clear; 
● relocate materials from flood-prone areas where feasible; 
● evacuate personnel where necessary; 
● inspect drainage systems, BESS equipment, electrical systems, hazardous material 

storage and access roads before restarting works or operations; and 
● record and correct any flood damage, drainage blockage, erosion, spill or safety 

hazard. 

7.1.5. Emergency Equipment, Drills and Records 

 
Workers, contractors, substation staff and relevant emergency response personnel shall 
receive emergency preparedness and response training in accordance with the Capacity 
Building and Training Plan. Emergency drills shall be conducted before commissioning and 
periodically during operation. Drills shall cover relevant scenarios such as BESS fire or thermal 
runaway, electrical accident, spill response, evacuation, flooding, traffic accident and injury 
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response. Additional drills shall be conducted before high-risk activities such as battery 
replacement, major maintenance or decommissioning.
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7.2. Fire Safety Plan 

The Fire Safety Plan describes the measures required to prevent, detect and control fire risks 
associated with the BESS facility during construction, commissioning, operation, maintenance 
and decommissioning. 
 
This plan focuses on fire prevention, fire detection, fire suppression, thermal monitoring, BMS 
alarms, ventilation/cooling, emergency shutdown, inspection and maintenance of fire safety 
systems, and fire-specific coordination with the BESS supplier/OEM. Emergency notification, 
evacuation, emergency communication, emergency response actions, emergency drills, 
incident reporting and coordination with emergency responders shall be implemented in 
accordance with the Emergency Preparedness and Response Plan. 
 
The Fire Safety Plan shall be updated once the detailed BESS design, battery technology, 
container layout, fire detection and suppression system, ventilation/cooling system, 
emergency shutdown arrangement and OEM requirements are confirmed. 
 

7.2.1. Fire Safety Objectives 

The objectives of this plan are to: 
 

● prevent fire, explosion, overheating, smoke release and thermal runaway associated 
with the BESS; 

● ensure that fire detection, alarm, suppression, BMS, ventilation/cooling and 
emergency shutdown systems are properly designed, installed, tested and 
maintained; 

● ensure that BESS fire safety requirements are incorporated into detailed design, 
tender documents, technical specifications and contractor/OEM obligations; 

● reduce fire risks from hot works, poor housekeeping, damaged batteries, electrical 
faults, flammable materials and hazardous waste; 

● ensure that substation staff, contractors and relevant workers understand BESS fire 
risks and required controls; and 

● ensure that damaged batteries, fire debris, contaminated firewater and fire-related 
hazardous waste are safely managed. 

7.2.2. Fire Safety Design and Procurement Requirements 

Fire safety requirements shall be included in the detailed design, tender documents, technical 
specifications and contractor/OEM obligations. These requirements shall include, as 
applicable: 
 

● BESS fire detection, alarm and suppression systems suitable for the selected battery 
technology and container design; 

● BMS functions for temperature monitoring, voltage/current monitoring, abnormal 
condition detection, alarm and shutdown; 

● thermal monitoring and cooling/ventilation systems to prevent overheating and 
accumulation of flammable or hazardous gases; 

● emergency shutdown, electrical isolation and alarm arrangements; 
● fire-resistant or fire-safe design features required by the BESS supplier/OEM; 
● safe layout arrangement, emergency access, fire access and clear access to isolation 

points; 
● lightning protection, grounding and electrical protection systems; 



Cambodia Sustainable Energy Transition (CSET) Project (P510217) 
Sub-component 1.2 – Battery Energy Storage System (BESS) Investment 

Environmental and Social Management Plan (ESMP) 

58 
 

● warning signs, restricted access controls and emergency contact information; 
● OEM procedures for fire prevention, fire response, damaged battery management, 

post-incident inspection and safe restart; and 
● inspection, testing and maintenance requirements for fire safety systems. 

 
The Contractor/OEM shall provide relevant fire safety documentation before installation and 
commissioning, including fire safety design information, equipment specifications, testing 
requirements, emergency response guidance, O&M manuals and training requirements. 

7.2.3. Fire Prevention Measures 

Fire prevention measures shall include: 
● install, operate and maintain the BESS in accordance with OEM fire safety 

requirements, operating limits and maintenance procedures; 
● maintain BMS monitoring and alarm systems to identify abnormal voltage, current, 

temperature, State of Charge, State of Health, overheating and other abnormal 
conditions; 

● maintain cooling and ventilation systems to prevent overheating and unsafe gas 
accumulation; 

● inspect and maintain battery modules, racks, containers, inverters, PCS, transformers, 
cables, switchgear, grounding systems and fire protection equipment; 

● keep emergency access routes, fire access routes, emergency shutdown points, fire 
extinguishers and control panels clear at all times; 

● maintain good housekeeping and prevent accumulation of combustible materials, 
vegetation, packaging, oily rags, waste and other fire hazards; 

● store flammable, combustible and hazardous materials safely and away from ignition 
sources; 

● prohibit smoking, open flames and unauthorized hot works in restricted areas; 
● apply hot-work permit procedures for welding, cutting, grinding or other activities 

that may generate heat or sparks; 
● protect BESS equipment, battery storage areas and hazardous material storage areas 

from flooding, water ingress, excessive heat and ignition sources; 
● immediately isolate and investigate damaged, swollen, leaking, smoking, overheating 

or defective battery modules; and 
● prohibit unauthorized modification, bypassing or disabling of BMS, alarms, fire 

detection, fire suppression, ventilation, cooling or emergency shutdown systems. 
 

7.2.4. Fire Detection, Suppression and Emergency Shutdown 

The BESS facility shall be equipped with fire detection, alarm, suppression and emergency 
shutdown systems appropriate to the battery technology, container design, site layout and 
OEM requirements. 
 
Fire detection and protection systems shall include, as applicable: 

● smoke, heat, gas or other detection systems suitable for BESS fire and thermal 
runaway risks; 

● alarms connected to the substation control room or another designated monitoring 
point; 

● automatic or manual emergency shutdown systems; 
● fire suppression systems appropriate to the BESS design and OEM requirements; 
● ventilation or gas management systems to reduce accumulation of hazardous or 

flammable gases; 
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● emergency lighting, warning systems and communication systems; 
● portable fire extinguishers suitable for site-specific fire risks; 
● clearly marked emergency isolation points, access routes and assembly areas; and 
● fire safety instructions and emergency contact information displayed at relevant 

locations. 
 
Fire detection, alarm, suppression and emergency shutdown systems shall be inspected, 
tested and maintained in accordance with OEM requirements, applicable standards and the 
approved maintenance schedule.  

 

Figure 7-2 Current Fire Alarm system and Fire extinguisher in TKM Substation 

7.2.5. BMS, Thermal Monitoring and Abnormal Battery Conditions 

The BMS shall be used as a key fire prevention and early-warning system. Substation staff and 
BESS operators shall monitor BMS alarms and abnormal battery conditions in accordance with 
OEM procedures. 
 
Measures shall include: 

● monitor temperature, voltage, current, State of Charge, State of Health and alarm 
status; 

● investigate abnormal temperature, repeated alarms, communication failures or 
shutdown events; 

● respond immediately to overheating, smoke, gas release, electrolyte leakage, 
damaged modules or abnormal odour; 

● isolate affected battery modules or containers where safe and technically feasible; 
● notify the BESS supplier/OEM for technical advice on abnormal battery conditions; 
● prohibit restart or return to service until the affected equipment has been inspected 

and cleared by competent personnel and/or the OEM; and 
● maintain records of BMS alarms, abnormal events, inspections and corrective actions. 

7.2.6. Fire-Specific Response Interface 

Response to fire, smoke, overheating, explosion, gas release or suspected battery thermal 
runaway shall follow the Emergency Preparedness and Response Plan and OEM emergency 
procedures. 
 
Fire-specific requirements shall include: 
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● activate emergency shutdown and isolate affected BESS equipment where safe and 
technically feasible; 

● notify the BESS supplier/OEM for technical support; 
● use firefighting methods and equipment only where appropriate for the battery 

technology and only by trained personnel; 
● prevent contaminated firewater, fire debris and spill residues from entering drains, 

soil, surface water or community areas where feasible; 
● do not reopen, move, dismantle or restart affected battery units until cleared by 

competent personnel and/or the OEM; and 
● manage damaged batteries, fire debris, contaminated absorbents, PPE and firewater 

residues as hazardous waste in accordance with the Waste Management Plan. 
 

7.2.7. Fire Safety Training, Inspection and Records 

Fire safety training, including BESS fire and thermal runaway awareness, BMS alarm response, 
emergency shutdown, hot-work control and safe use of fire extinguishers where relevant, 
shall be provided in accordance with the Capacity Building and Training Plan. 
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7.3. Waste Management Plan   

The Waste Management Plan describes the procedures for managing non-hazardous waste, 
hazardous waste, e-waste, battery waste and other waste streams generated during 
construction, commissioning, operation, maintenance and decommissioning of the BESS 
facility. 
 
The plan shall be implemented in accordance with ESS3, applicable Cambodian regulations, 
the Project ESMF, GIIP, manufacturer/OEM requirements, the World Bank Group 
Environmental, Health and Safety Guidelines, and relevant requirements for hazardous waste, 
e-waste and battery waste management. 
 
The objectives of the plan are to: 

● minimize waste generation through good planning, efficient material use, reuse and 
recycling where feasible; 

● ensure proper segregation, storage, handling, transport, recycling and disposal of 
waste; 

● prevent soil, surface water, groundwater and air contamination; 
● prevent fire, health and safety risks associated with poor waste handling; 
● prevent uncontrolled disposal, open burning, waste burial, informal recycling and 

unauthorized reuse of battery or electrical components; 
● ensure hazardous waste, e-waste and end-of-life batteries are managed through 

authorized and traceable routes; and 
● maintain waste records, transfer notes, disposal receipts and chain-of-custody 

documentation. 
 

Current waste management practice at the existing substation includes open burning, burial 
of waste and lack of proper segregation between hazardous and non-hazardous waste 
streams. These practices shall be discontinued for project-related activities. Improved waste 
segregation, storage, housekeeping and disposal procedures shall be implemented 
throughout the BESS lifecycle. 
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Figure 7-3 Waste dumping and trash bin in the TKM Substation 

7.3.1. Waste Streams 

Waste generated during the BESS lifecycle may include: 
● excavated materials, surplus soil and construction debris; 
● concrete, metal, cable offcuts, wood, plastic, paper, cardboard and packaging 

materials; 
● packaging from battery containers, battery modules, inverters, transformers, power 

conversion systems and other electrical equipment; 
● domestic waste from workers and operational staff; 
● used oil, lubricants, grease, fuel residues, filters, chemical containers, contaminated 

rags, contaminated PPE and spill cleanup materials; 
● damaged or defective electrical and electronic components; 
● e-waste from control systems, communication systems, monitoring systems, BMS-

related components, cables, switches, sensors and other electrical equipment; 
● damaged, leaking, swollen, overheating, defective or end-of-life battery modules and 

components; 
● damaged or expired fire protection equipment, spill response materials and PPE; 
● contaminated soil, absorbents, fire debris or firewater residues following spill, fire or 

emergency response; 
● transformer oil, used lubricants, chemicals and hazardous maintenance waste; 
● decommissioned battery racks, containers, inverters, transformers, switchgear, 

control systems, cables and other BESS components; and 
● temporary site waste generated during decommissioning. 

 

7.3.2. General Waste Management Measures 

General waste management measures shall include: 
● segregate hazardous waste, non-hazardous waste, e-waste and battery waste at 

source; 
● provide designated, labelled and covered waste containers at construction areas, 

storage areas, workshops, worker facilities and maintenance areas; 
● reuse and recycle construction materials, packaging and scrap metals where feasible; 
● collect and dispose of general waste through authorized municipal systems or 

approved disposal facilities; 
● remove waste from work areas regularly to avoid accumulation, pests, odour, fire 

hazards and poor housekeeping; 
● prohibit open burning, uncontrolled burial, dumping into drains, informal disposal or 

disposal on surrounding land; 
● prevent sediment, waste, contaminated runoff or leachate from entering drainage 

systems, soil, waterways or community areas; 
● keep waste storage areas away from emergency routes, drainage channels, fire 

equipment and operational substation areas; 
● maintain waste inventory, collection and disposal records; and 
● inspect waste storage areas regularly and correct poor housekeeping or unsafe 

storage immediately. 
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7.3.3. Waste Storage 

Waste storage areas shall be clean, secure, covered, labelled and properly drained. Storage 
areas shall be protected from rainfall, flooding, wind dispersion, leakage, fire hazards, pest 
attraction and unauthorized access. 
 
Waste storage requirements shall include: 

● clearly labelled containers for each waste type; 
● separate storage for hazardous waste, e-waste and battery waste; 
● secondary containment for oils, chemicals, contaminated materials and other liquid 

hazardous waste where applicable; 
● protection from heat, ignition sources and incompatible materials; 
● access control for hazardous waste, e-waste and battery waste storage areas; 
● availability of spill kits and fire extinguishers near relevant waste storage areas; and 
● regular inspection and timely removal of accumulated waste. 

 
Non-hazardous waste, including domestic waste, packaging, paper, plastics, scrap metal, 
vegetation waste and construction debris, shall be reused, recycled or disposed of through 
authorized municipal or approved disposal systems. Vegetation waste shall not be openly 
burned. 

7.3.4. Hazardous Waste, E-waste and Battery Waste Management 

Hazardous waste, e-waste and battery waste shall be managed separately from general waste. 
These waste streams may include used batteries, damaged battery modules, defective battery 
components, end-of-life battery units, e-waste, used oil, contaminated absorbents, chemical 
containers, spill residues, contaminated soil, fire debris, SF6-related materials and suspected 
PCB-containing materials where encountered. 
 
Management measures shall include: 

● segregate hazardous waste, e-waste and battery waste from non-hazardous waste; 
● store hazardous waste in secure, covered, ventilated and labelled areas with 

secondary containment where applicable; 
● store battery waste and damaged modules in accordance with manufacturer/OEM 

guidance, fire safety requirements and the Battery Life Cycle Management Plan; 
● isolate damaged, leaking, swollen, overheating or defective battery modules in a safe 

and controlled area; 
● protect hazardous waste, e-waste and battery waste storage areas from rainfall, 

flooding, heat, ignition sources and unauthorized access; 
● handle hazardous waste only by trained personnel using appropriate PPE; 
● maintain suitable fire prevention, spill response and emergency equipment near 

hazardous waste and battery waste storage areas; 
● maintain hazardous waste inventory, battery waste records, e-waste records and 

disposal/recycling documentation; 
● use authorized contractors and approved hazardous waste, e-waste and battery 

recycling/disposal facilities where available; 
● maintain chain-of-custody records for used batteries, e-waste and hazardous waste 

through to the final receiving facility; 
● prohibit informal recycling, scavenging, uncontrolled dismantling, open burning, 

burial, dumping, unauthorized reuse or resale of damaged battery components and 
unsafe electrical equipment; and 

● immediately report, contain and clean up spills or unsafe waste handling incidents. 
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Where appropriate in procurement and battery supply contracts, EDC shall require 
supplier/manufacturer take-back, licensed recycling or authorized disposal arrangements for 
end-of-life batteries. These arrangements shall include requirements for packaging, transport, 
temporary storage, recycling, final disposal, documentation and traceability. 
 

7.3.5. Construction, Operation and Decommissioning Waste Controls 

During construction and commissioning, the Contractor shall implement waste segregation, 
storage, transport and disposal measures through the CESMP. Construction waste, domestic 
waste, scrap metals, damaged components, used oil, and contaminated materials shall be 
managed in accordance with this plan.  
 
During operation and maintenance, EDC/substation staff shall maintain designated storage 
areas for general waste, hazardous waste, e-waste and battery waste. Used contaminated 
absorbents, damaged components, replaced modules, fire protection waste and maintenance 
waste shall be recorded and removed through authorized routes. Damaged, leaking, swollen, 
overheating or defective batteries shall be isolated and managed in accordance with OEM 
requirements and the Battery Life Cycle Management Plan. 
 
During decommissioning, waste management arrangements shall be included in the site-
specific BESS Decommissioning / End-of-life Management Plan. Waste streams shall be 
classified before removal, including reusable equipment, recyclable materials, hazardous 
waste, e-waste and battery waste. Used batteries and damaged modules shall be packaged, 
labelled, handled, temporarily stored and transported in accordance with manufacturer/OEM 
requirements, national regulations and GIIP. Final housekeeping and waste clearance 
inspection shall be completed before contractor demobilization. 
 

7.3.6. Waste Transport, Disposal and Documentation 

Waste shall be transported only by authorized waste collectors, transporters or contractors 
using vehicles suitable for the waste type. Hazardous waste, e-waste and battery waste shall 
be packaged, labelled, secured and transported in accordance with applicable national 
requirements, manufacturer/OEM guidance and GIIP. 
 
If suitable local facilities are not available for certain BESS battery waste or hazardous waste 
streams, EDC shall identify authorized national or international treatment, recycling or 
disposal options in accordance with national requirements, applicable international 
conventions and World Bank requirements. 
 

7.3.7. Inspection, Monitoring and Records 

Regular inspections of waste storage areas, containers, labels, segregation practices, 
housekeeping, drainage protection, hazardous waste storage and battery waste storage shall 
be conducted by the Contractor during construction and by EDC/substation staff during 
operation and maintenance. 
 
Unsafe practices, illegal dumping, spills, damaged containers, poor segregation, open burning, 
waste burial, informal recycling or other non-compliance shall be corrected immediately. 
Corrective actions shall be recorded and followed up by EDC or the supervising consultant. 
Training for workers, contractors, substation staff, transporters and waste handlers shall be 
provided in accordance with the Capacity Building and Training Plan. 
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7.4. Battery Life Cycle Management Plan 

The Battery Life Cycle Management Plan describes the procedures and management 
measures for procurement, transportation, delivery, handling, storage, installation, 
commissioning, operation, maintenance, replacement, recycling and end-of-life management 
of BESS batteries. 
 
The plan shall be implemented in accordance with ESS3, GIIP, manufacturer/OEM 
requirements and applicable international standards, such as NFPA 855, IEC 62619, IEC 62933, 
UL 9540 and UN 38.3, where relevant to the selected BESS technology. 
 
The objectives of the Battery Life Cycle Management Plan are to: 

● ensure that BESS batteries are procured from qualified and reputable 
manufacturers/suppliers; 

● ensure safe transport, handling, storage, installation, operation, maintenance, 
replacement and decommissioning of batteries; 

● prevent battery damage, overheating, leakage, short circuit, fire, explosion and 
thermal runaway; 

● ensure that damaged, defective or end-of-life batteries are safely isolated, managed 
and removed; 

● establish supplier/manufacturer take-back, licensed recycling, authorized treatment 
or disposal arrangements where feasible; 

● prohibit informal recycling, uncontrolled dismantling, open burning, burial, 
uncontrolled disposal and unauthorized reuse or resale of battery components; and 

● maintain records and traceability for battery procurement, installation, operation, 
maintenance, replacement, removal, recycling and disposal. 

 
Table 7-1 Battery life cycle management plan 

Phase / stage Management measures / procedures Responsible 
party 

Procurement ● Procure battery systems only from qualified and 
reputable manufacturers/suppliers that meet 
applicable international standards, GIIP and project 
technical specifications. 

● Verify battery chemistry, safety certifications, 
warranty requirements, lifecycle, operating limits, 
BMS functions, fire safety requirements and OEM 
safety requirements before procurement.  

● Require suppliers to provide SDS, O&M manuals, 
transport and storage requirements, emergency 
response guidance, procedures for damaged batteries 
and end-of-life management arrangements.  

● Procurement documents shall require bidders to 
describe supplier/manufacturer take-back, recycling or 
disposal routes, packaging and transport 
requirements, and chain-of-custody documentation. 

EDC / Battery 
Supplier 

Transportation 
and delivery 

● Transport batteries using suitable vehicles, secured 
packaging and handling methods to prevent vibration, 
impact, moisture exposure, overheating, short circuit 
and physical damage.  

Battery 
Supplier / 
Transport 
Contractor / 
Substation 
Staff 
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Phase / stage Management measures / procedures Responsible 
party 

● Transport shall comply with manufacturer/OEM 
requirements and applicable dangerous goods or 
hazardous material transport requirements.  

Storage and 
handling 

● Store batteries in secure, dry, ventilated and weather-
protected areas, away from direct sunlight, rain, 
flooding, ignition sources, heat sources, incompatible 
materials and unauthorized access. 

● Maintain storage temperature, humidity, ventilation 
and fire safety conditions in accordance with 
manufacturer/OEM specifications. 

● Install warning signs, emergency contacts, restricted 
access controls and fire/spill response equipment at 
battery storage areas.  

● Handle batteries only by trained personnel using 
appropriate lifting equipment, tools and PPE.  

● Temporary storage areas shall not obstruct substation 
access roads, emergency routes, drainage channels or 
operational equipment. 

Contractor 
during 
construction / 
Substation 
Staff during 
operation 

Installation and 
commissioning 

● Install battery systems only by trained, competent and 
authorized personnel in accordance with 
manufacturer/OEM instructions, approved 
engineering design, fire safety requirements and site-
specific method statements.  

● Coordinate works with EDC substation staff to 
maintain safe separation from existing energized 
facilities.  

● Establish restricted work zones and control access to 
installation and commissioning areas. Inspect 
electrical connections, grounding, ventilation, cooling, 
BMS, fire detection, fire suppression, emergency 
shutdown, alarm and communication systems before 
energization.  

● Test BMS functions, alarms, interlocks, emergency 
shutdown and safety systems before operation. Apply 
permit-to-work, electrical isolation, LOTO and 
energization controls during commissioning. 

EDC / 
Substation 
Staff / 
Contractor / 
Battery 
Supplier 

Operation and 
maintenance 

● Operate the BESS through the BMS to monitor 
voltage, current, temperature, State of Charge, State 
of Health, alarms and abnormal operating conditions.  

● Conduct routine inspection and preventive 
maintenance of batteries, cooling systems, ventilation 
systems, electrical connections and safety systems.  

● Maintain operational logs, maintenance records and 
incident records.  

● Prohibit unauthorized modification, bypassing or 
disabling of battery systems, BMS functions, alarms or 
protection systems.  

● Seek OEM support for abnormal alarms, repeated 
faults, damaged modules or safe restart decisions. 

Substation 
Staff / EDC / 
Battery 
Supplier 

Damaged or 
defective 
batteries 

● Immediately isolate damaged, swollen, overheating, 
leaking or defective batteries in designated safe areas.  

● Prohibit reuse of severely damaged battery modules 
unless approved by EDC and the manufacturer.  

Substation 
Staff / EDC / 
Battery 
Supplier 
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Phase / stage Management measures / procedures Responsible 
party 

● Use fire-resistant containers or designated safe 
isolation zones where required by the OEM.  

● Ensure damaged batteries are handled only by trained 
personnel using appropriate PPE and emergency 
precautions.  

● Record and report incidents, inspection findings and 
corrective actions.  

● Damaged or defective batteries shall be returned to 
the supplier/manufacturer where take-back is 
available, or sent to licensed/authorized recycling, 
treatment or disposal facilities. 

Replacement 
and end-of-life 
management 

● Replace batteries when State of Health, capacity or 
operational performance falls below manufacturer or 
contractual performance thresholds.  

● De-energize and isolate battery systems before 
removal or replacement. Manage removed batteries 
as hazardous or special waste unless certified for 
reuse or refurbishment.  

● Recycle or dispose of batteries only through licensed 
or authorized facilities in accordance with national 
regulations and GIIP.  

● Maintain records of battery removal, transport, 
recycling, reuse or disposal. Prohibit disposal of 
batteries in municipal waste areas, open burning, 
burial, uncontrolled dumping, informal recycling, 
scavenging, uncontrolled dismantling and 
unauthorized resale or reuse of battery components. 

Substation 
Staff / EDC / 
Battery 
Supplier 

 

7.4.1. Battery Management System 

The Battery Management System shall be the battery OEM’s integrated protection and 
monitoring system for safe and reliable operation of the BESS. The BMS shall monitor, control, 
record and protect battery cells, modules, racks and the overall battery system in accordance 
with manufacturer requirements, applicable standards and project operational requirements. 
The day-to-day operation and monitoring of the BMS shall be the responsibility of Substation 
Staff. EDC shall provide overall supervision and compliance oversight. The Battery 
Supplier/OEM shall provide technical support, troubleshooting, software/firmware support 
and specialized maintenance where required. 
 
The BMS shall provide, as applicable: 

● monitoring of battery voltage, current, temperature, State of Charge, State of Health, 
alarms and communication status; 

● protection against over-voltage, under-voltage, over-current, short circuit, over-
temperature and under-temperature conditions; 

● alarm, trip, interlock and shutdown functions for abnormal or unsafe operating 
conditions; 

● balancing and control functions for battery modules, racks and the overall system; 
● communication with the BESS control system, monitoring system and substation 

control room where applicable; 
● event logging and historical data to support root cause analysis, incident investigation 

and warranty claims; and 
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● alerts for abnormal conditions requiring inspection, isolation, maintenance or OEM 
support. 

 
Training for substation staff, operators and relevant contractors on battery hazards, BMS 
alarms, damaged battery response, thermal runaway risk and emergency shutdown shall be 
provided in accordance with the Capacity Building and Training Plan.
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7.5. Hazardous Material Management Plan 

The Hazardous Material Management Plan describes the procedures for transportation, 
storage, handling, use, spill prevention and containment of hazardous materials associated 
with the BESS and existing substation facilities. 
 
The plan shall be implemented in accordance with ESS3, ESS4, GIIP, the World Bank Group 
Environmental, Health and Safety Guidelines, manufacturer/OEM recommendations, 
applicable national regulations and relevant international standards. 
 
This plan focuses on hazardous materials while they are stored, handled, used, transported 
within the site, or released through leakage, spill, fire or equipment failure. Emergency 
response actions shall be implemented in accordance with the Emergency Preparedness and 
Response Plan. Waste disposal, e-waste, battery waste and contaminated materials shall be 
managed in accordance with the Waste Management Plan and Battery Life Cycle 
Management, as applicable. 
 
Hazardous materials associated with the BESS and existing substation may include: 
 

● battery chemicals and electrolytes, where leakage or damaged batteries are involved; 
● transformer oil, used oil, lubricants, fuels and oily wastes; 
● cleaning chemicals, solvents, paints, maintenance chemicals and chemical containers; 
● fire suppression agents and fire protection system materials, where applicable; 
● sulfur hexafluoride (SF6)-containing equipment and insulating gas, where applicable; 
● suspected or confirmed polychlorinated biphenyls (PCB)-containing materials, if 

encountered; 
● contaminated soil, absorbents, spill cleanup materials, contaminated PPE and fire 

debris; and 
● other hazardous electrical, maintenance or decommissioning materials. 

 
The BESS supplier/OEM shall provide technical guidance for battery-related hazardous 
material risks, including electrolyte leakage, damaged modules, thermal events and safe 
handling requirements. 
 

7.5.1. Transportation, Storage and Handling 

Hazardous materials shall be transported, stored and handled in accordance with 
manufacturer/OEM recommendations, Safety Data Sheets (SDS), applicable national 
requirements and GIIP. 
 
Management measures shall include: 

● transport hazardous materials using appropriate containers, secured packaging, 
suitable vehicles and trained drivers; 

● inspect hazardous materials upon delivery for leakage, damage, incorrect labelling or 
unsafe packaging; 

● maintain SDS for all hazardous materials and make them accessible to workers, 
substation staff and emergency responders; 

● store hazardous materials in secure, covered, ventilated and designated areas with 
restricted access; 

● provide secondary containment for oils, fuels, chemicals, liquid hazardous materials 
and spill-prone storage areas; 
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● protect hazardous material storage areas from flooding, direct sunlight, excessive 
heat, ignition sources and vehicle impact; 

● install warning signs, emergency contact information, safety instructions and no-
smoking signs at storage areas; 

● provide spill kits, absorbents, firefighting equipment and appropriate PPE near 
hazardous material storage and handling areas; 

● handle hazardous materials only by trained and authorized personnel using 
appropriate PPE; 

● maintain a hazardous material inventory, including type, quantity, storage location 
and SDS availability; 

● keep hazardous materials away from drains, drainage channels, soil, surface water 
and community areas; and 

● prohibit uncontrolled discharge, open burning, burial, informal reuse or improper 
disposal of hazardous materials. 
 

7.5.2. Operational Hazardous Material Controls 

Operational hazardous material controls shall include: 
● routine inspection of transformers, oil-containing equipment, SF6-containing 

equipment, chemical storage areas, hazardous material storage areas, bunds and 
containment systems; 

● monitoring for leakage, corrosion, overheating, abnormal odour, gas release or 
equipment failure; 

● immediate isolation and response to leaking, damaged or unsafe containers or 
equipment; 

● maintenance of ventilation, drainage, fire detection, fire suppression, emergency 
shutdown and spill containment systems; 

● maintenance of oil-water separators, bunds and drainage controls where applicable; 
● proper labelling and segregation of hazardous materials; 
● maintenance of operational logs, inspection records, hazardous material inventory, 

incident records and corrective action records; and 
● disposal of contaminated absorbents, PPE, fire debris, soil and cleanup materials as 

hazardous waste. 
 
Hazardous material storage or handling areas shall not obstruct emergency access, 
operational access, drainage channels or fire response routes. 
 

7.5.3. Oil Spill Prevention and Containment 

Oil spills and leakage from transformers, oil-containing equipment, vehicles, storage areas or 
maintenance activities may cause soil, surface water and groundwater contamination. 
 
Oil spill prevention and containment measures shall include: 

● provide oil containment bunds or equivalent containment for oil-filled equipment 
where required; 

● provide secondary containment for stored oil, lubricants and liquid hazardous 
materials; 

● maintain oil-water separators or other drainage protection systems where applicable; 
● inspect transformers, valves, pipelines, storage containers, drums and bunds 

regularly; 
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● store oils and lubricants in designated areas away from drains and water-sensitive 
areas; 

● provide spill kits, absorbents, drain covers, PPE and firefighting equipment at relevant 
locations; 

● stop leaks and contain spills immediately where safe to do so; 
● prevent oil, chemicals, contaminated runoff or firewater from entering drainage 

systems, waterways, soil or surrounding land; 
● collect and dispose of contaminated soil, absorbents, PPE and cleanup materials as 

hazardous waste; 
● investigate spills and implement corrective actions; and 
● prohibit discharge of oil, oily water or chemicals into drainage systems, waterways, 

soil or surrounding land. 
 

7.5.4. Battery Chemical, Electrolyte and Damaged Battery Interface 

Battery lifecycle, damaged battery handling, replacement, recycling and end-of-life 
management are addressed in the Battery Life Cycle Management Plan and Waste 
Management Plan. This section only addresses hazardous material controls where battery 
chemicals, electrolyte leakage or damaged battery modules create spill, exposure, fire or 
contamination risks. 
 
Management measures shall include: 

● inspect batteries for leakage, swelling, overheating, corrosion, physical damage or 
abnormal odour; 

● isolate damaged, leaking, swollen, overheating, smoking or defective batteries in a 
designated safe area where safe to do so; 

● handle damaged or leaking batteries only by trained personnel using appropriate PPE 
and OEM procedures; 

● prohibit opening, puncturing, crushing, dismantling or unauthorized modification of 
battery modules; 

● provide spill kits, absorbents, fire response equipment and emergency contacts near 
battery storage and handling areas; 

● prevent electrolyte, contaminated absorbents, damaged battery residues or firewater 
from entering soil, drains or waterways; 

● notify EDC and the BESS supplier/OEM for guidance on damaged batteries, electrolyte 
leakage, BMS alarms or thermal events; and 

● transfer contaminated materials and cleanup residues to the waste management 
system for treatment, recycling or disposal through authorized routes. 

7.5.5. SF6 Management 

Where SF6-containing equipment is used, management measures shall include: 
● identify SF6-containing equipment and maintain an inventory; 
● conduct routine inspection and maintenance of SF6-containing equipment to prevent 

leakage; 
● use trained and authorized personnel for SF6 handling, recovery and refilling; 
● monitor and record SF6 leakage, gas handling, refilling and recovery activities; 
● use appropriate gas recovery equipment and avoid intentional venting of SF6; 
● store SF6 cylinders securely and protect them from damage, heat and unauthorized 

access; 
● report and investigate significant SF6 leakage incidents; and 
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● ensure proper recovery, recycling or disposal of SF6 gas and related materials through 
authorized procedures. 

7.5.6. PCB Management 

Although the BESS project is expected to involve installation of new equipment, suspected 
PCB-containing equipment or contaminated materials may be encountered if older substation 
equipment, transformer oil, electrical components or contaminated materials are identified 
during construction, maintenance or decommissioning. 
 
PCB management measures shall include: 

● avoid uncontrolled handling, draining, dismantling, leakage, discharge or disposal of 
suspected PCB-containing materials; 

● inspect old transformers, capacitors or electrical equipment where PCB risk is 
suspected; 

● treat unknown or suspected PCB-containing materials as hazardous until verified; 
● isolate, label and securely store suspected PCB-containing materials; 
● handle suspected PCB materials only by trained personnel using appropriate PPE; 
● prevent spills or releases to soil, drainage systems or waterways; 
● arrange sampling, testing or specialist assessment where required; 
● dispose of confirmed PCB-containing materials only through authorized hazardous 

waste facilities or approved procedures; and 
● maintain records of inspection, testing, storage, transfer and disposal. 

7.5.7. Inspection and Records 

Regular inspections shall be conducted for hazardous material storage areas, containers, 
bunds, labels, SDS availability, spill kits, fire equipment, drainage protection and hazardous 
waste interface areas. 
 
Records shall be maintained for: 

● hazardous material inventories; 
● SDS; 
● inspection checklists; 
● spill and incident reports; 
● hazardous waste transfer and disposal records, where applicable; 
● SF6 handling and leakage records, where applicable; and 
● PCB inspection, testing and disposal records, where applicable. 

 
All spills, leaks, damaged containers, unsafe storage, unauthorized disposal, fire incidents or 
hazardous material releases shall be reported, investigated and corrected in accordance with 
the Emergency Preparedness and Response Plan and the incident reporting requirements of 
this ESMP. 
 
Training for workers, contractors, substation staff, transporters and waste handlers shall be 
provided in accordance with the Capacity Building and Training Plan. 
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7.6. Occupational Health and Safety Plan  

The Occupational Health and Safety (OHS) Plan describes the procedures and mitigation 
measures to protect workers, contractors, subcontractors, substation staff, supplier/OEM 
personnel, transporters, waste handlers and visitors from occupational injuries, illnesses and 
safety risks during construction, installation, commissioning, operation, maintenance, 
replacement and decommissioning activities. 
 
The OHS Plan shall be implemented in accordance with ESS2, applicable national labor and 
OHS regulations, the World Bank Group Environmental, Health and Safety Guidelines, GIIP, 
manufacturer/OEM requirements, the Project Labor Management Procedures (LMP), and 
relevant standards applicable to electrical and construction works. 
 
All contractors, subcontractors, suppliers, transporters, waste handlers and workers shall 
comply with this plan, the Project LMP, site-specific OHS procedures, and relevant emergency 
procedures, where applicable. 
 
Because the works will take place within an existing operational substation, OHS procedures 
shall address the interface with energized equipment, transformers, switchgear, control 
rooms, access roads, drainage systems, restricted areas and emergency access routes. 
Construction, commissioning, maintenance and decommissioning activities shall be planned 
and coordinated with EDC substation staff to avoid unsafe interaction between project works 
and ongoing substation operations. 
 
Key OHS risks may include: 

● electrical shock, electrocution, arc flash, stored energy, accidental energization and 
high-voltage exposure; 

● fire, explosion, smoke release and emergency shutdown events; 
● exposure to oils, fuels, chemicals, hazardous materials, contaminated materials and 

hazardous waste; 
● lifting, cranage, rigging, loading/unloading and movement of heavy equipment; 
● working at height, slips, trips and falls; 
● confined or restricted space hazards, where applicable; 
● vehicle movement, traffic, forklifts, cranes and transport operations within the 

substation; 
● heat stress, extreme weather, lightning and outdoor work conditions; 
● noise, vibration, dust and poor housekeeping; 
● manual handling and ergonomic risks; 
● inadequate supervision, inadequate PPE, unsafe work methods or poor coordination 

with substation operations; and 
● failure to apply permit-to-work, lock-out/tag-out and other high-risk work controls. 

 
General OHS management measures shall include: 

● prepare and implement site-specific OHS procedures, risk assessments, job safety 
analyses and safe work method statements for high-risk activities; 

● ensure workers are competent, trained and authorized for their assigned tasks; 
● provide worker induction, toolbox talks, task specific OHS training and refresher 

training in accordance with the Capacity Building and Training Plan; 
● provide and enforce appropriate PPE, including electrical and arc-rated PPE where 

required; 
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● provide first aid facilities, trained first aid personnel, emergency equipment and 
communication systems; 

● provide adequate sanitation, drinking water, hygiene facilities, shaded rest areas and 
worker welfare facilities; 

● restrict unauthorized access to hazardous work areas, energized areas, lifting zones, 
commissioning zones and decommissioning areas; 

● maintain good housekeeping to reduce slips, trips, fire hazards, waste accumulation 
and unsafe conditions; 

● inspect tools, lifting equipment, electrical equipment, PPE, fire safety equipment, 
emergency equipment and work areas regularly; 

● immediately report, record and correct unsafe acts, unsafe conditions, incidents, near 
misses, injuries, equipment defects and non-compliances; and 

● ensure OHS requirements are included in contractor, subcontractor, supplier, 
transporter and waste handler contracts. 

 

7.6.1. Electrical and High-Voltage Safety 

Electrical and high-voltage safety measures shall include: 
● implement permit-to-work systems for electrical works, testing, commissioning, 

maintenance, repair and decommissioning activities; 
● apply lock-out/tag-out procedures before maintenance, inspection, repair, 

replacement or removal of electrical systems; 
● verify isolation, de-energization, discharge and grounding before work begins; 
● treat equipment as energized until proven otherwise by competent and authorized 

personnel; 
● use insulated tools, voltage-rated PPE and arc-rated PPE where required; 
● establish restricted access zones, barriers and warning signs around energized or 

potentially energized equipment; 
● maintain minimum approach distances in accordance with applicable standards, EDC 

requirements and GIIP; 
● ensure only trained, competent and authorized electrical personnel undertake 

electrical works, switching, testing and commissioning; 
● coordinate electrical works with existing substation operations and control room 

procedures; 
● prohibit unauthorized switching, bypassing, modification or interference with 

electrical protection systems; and 
● inspect, test and verify electrical systems before energization, re-energization or 

return to service. 

7.6.2. Installation, Commissioning and Energization Safety 

Installation and commissioning activities shall be subject to specific OHS controls because 
these activities may involve partially energized systems, stored energy, testing, system 
integration and handover to operation. 
 
Management measures shall include: 
 

● prepare commissioning method statements, energization plans, test procedures and 
emergency arrangements before commissioning starts; 

● restrict commissioning areas to authorized personnel only; 
● clearly mark energized, partially energized and non-energized equipment status; 
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● inspect electrical connections, grounding, protection systems, alarms, emergency 
shutdown and communication systems before energization; 

● ensure competent technical personnel supervise or support critical commissioning 
activities; 

● confirm that emergency response procedures, fire protection systems and emergency 
contacts are in place before energization; 

● communicate commissioning schedules, restricted areas and emergency 
arrangements to workers, substation staff and relevant contractors; 

● stop commissioning activities if unsafe conditions, abnormal alarms, overheating, 
smoke, gas release, damaged equipment or communication failures are detected; and 

● record test results, defects, corrective actions and handover approvals. 
BESS-specific controls related to BMS monitoring, battery alarms, damaged batteries, thermal 
runaway and battery emergency response are addressed in the Fire Safety Plan, Battery Life 
Cycle Management Plan and Emergency Preparedness and Response Plan. 
 

7.6.3. Hazardous Materials, Fire and Emergency Interface 

Worker safety risks associated with fire, hazardous materials, spills, smoke release, 
contaminated materials and emergency events shall be managed in coordination with the 
relevant management plans. 
 
OHS measures shall include: 

● maintain safe access to fire protection equipment, emergency shutdown points, first 
aid equipment, spill kits and emergency routes; 

● store, label and handle oils, chemicals, fuels, contaminated materials and hazardous 
substances safely; 

● maintain Safety Data Sheets for hazardous substances and make them accessible to 
workers and emergency responders; 

● prohibit smoking, open flames and unauthorized hot works in restricted areas; 
● use appropriate PPE when handling hazardous substances, contaminated materials or 

waste; 
● report spills, leaks, fire hazards, damaged containers and unsafe storage immediately; 

and 
● manage contaminated PPE, absorbents, spill residues and fire debris in accordance 

with the Waste Management Plan and Hazardous Material Management Plan. 

7.6.4. Lifting, Mechanical Handling and Heavy Equipment Safety 

Lifting and mechanical handling measures shall include: 
● prepare lifting plans for heavy or abnormal lifts; 
● use competent crane operators, riggers, banksmen and lifting supervisors; 
● inspect and certify cranes, forklifts, lifting accessories and lifting points before use; 
● establish exclusion zones around lifting and loading/unloading areas; 
● ensure loads are secured, balanced and lifted in accordance with approved lifting 

procedures; 
● avoid lifting during unsafe weather, high wind, lightning or poor visibility; 
● segregate pedestrian routes from vehicle and lifting operations where feasible; 
● control reversing vehicles using spotters, alarms, mirrors, cameras or other controls 

where required; and 
● maintain records of lifting equipment inspection and lifting plan approval. 
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7.6.5. Work at Height, Confined or Restricted Space, and Hot Works 

Additional OHS measures shall include: 
● provide fall protection, safe access platforms, ladders, scaffolds or mobile elevated 

work platforms where work at height is required; 
● inspect scaffolds, ladders and work platforms before use; 
● implement confined space entry procedures where confined or restricted spaces are 

identified, including atmospheric testing, ventilation, standby personnel, 
communication and rescue arrangements; 

● implement hot-work permit procedures for welding, cutting, grinding or other 
activities that may generate heat, sparks or flame; 

● remove or protect combustible materials from hot-work areas; 
● provide fire watch and firefighting equipment during and after hot works where 

required; and 
● prohibit hot works near battery systems, flammable materials or hazardous storage 

areas unless risk assessed and approved. 

7.6.6. Traffic, Site Access and Internal Vehicle Safety 

Traffic and site access safety measures shall include: 
● implement site traffic controls in accordance with the CESMP or Traffic Management 

Plan, where required; 
● define vehicle routes, pedestrian routes, parking areas, loading/unloading areas and 

speed limits; 
● maintain safe access for existing substation operations and emergency response 

vehicles; 
● ensure drivers are trained, licensed and familiar with site access requirements; 
● ensure vehicles are roadworthy, suitable for the load and properly maintained; 
● secure loads during transport and movement within the site; 
● control vehicle movements near workers, pedestrians, energized equipment, 

drainage channels and storage areas; 
● maintain traffic signs, barriers, cones and traffic marshals where required; and 
● report and investigate vehicle accidents, near misses, unsafe driving or traffic 

complaints. 

7.6.7. Heat Stress, Weather and Worker Welfare 

Heat stress, weather and welfare measures shall include: 
● schedule physically demanding outdoor work to avoid the hottest periods where 

feasible; 
● provide shaded rest areas, drinking water and rest breaks; 
● monitor workers for signs of heat stress, dehydration and fatigue; 
● suspend outdoor works, lifting, electrical works and work at height during lightning, 

storms, flooding, strong winds or other unsafe weather conditions; 
● provide suitable welfare facilities, including sanitation, washing facilities, drinking 

water and rest areas; 
● provide adequate lighting for work areas where early morning, evening or night works 

are required; and 
● ensure workers can access first aid and emergency medical support when required. 

7.6.8. Supervision, Competency and Records 

The Contractor, EDC/substation staff and decommissioning contractor shall ensure that 
workers are competent and supervised for their assigned tasks. High-risk activities shall be 
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supervised by competent personnel and carried out in accordance with approved method 
statements, risk assessments and permit-to-work procedures. 
 
Records shall be maintained for: 

● worker induction and task-specific training; 
● competency checks and authorizations; 
● PPE issuance and inspection; 
● permit-to-work and lock-out/tag-out; 
● equipment inspections; 
● OHS inspections and corrective actions; 
● incidents, accidents, near misses and unsafe conditions; and 
● worker grievances related to health and safety. 

 
Training requirements shall be implemented in accordance with the Capacity Building and 
Training Plan. 

7.6.9. Incident Reporting and Corrective Action 

All incidents, accidents, near misses, fires, spills, injuries, dangerous occurrences, unsafe acts, 
unsafe conditions and equipment defects shall be reported, recorded, investigated and 
corrected in accordance with the incident reporting requirements of this ESMP. 
 
Corrective actions shall be tracked to closure. Lessons learned from incidents, near misses, 
inspections, audits and emergency drills shall be incorporated into updated OHS procedures, 
method statements, emergency response arrangements and contractor management 
controls. 
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7.7. Community Health and Safety Plan  

The Community Health and Safety Plan describe the procedures and mitigation measures to 
protect nearby communities, road users, visitors, local authorities, emergency responders and 
surrounding land users from potential health and safety risks associated with construction, 
commissioning, operation, maintenance and decommissioning of the BESS facility. 
 
The plan shall be implemented in accordance with ESS4, GIIP, the World Bank Group 
Environmental, Health and Safety Guidelines, applicable national regulations, and the relevant 
ESMP management plans, including the Emergency Preparedness and Response Plan, Fire 
Safety Plan, Hazardous Material Management Plan, Flood and Drainage Management Plan, 
OHS Plan and Traffic Management Plan, where applicable. 
 
Because the BESS will be located within an existing operational substation, community health 
and safety risks are expected to be localized and manageable. However, controls are required 
to prevent unauthorized access, manage traffic and transport risks, maintain emergency 
access, communicate safety information, and protect nearby communities and road users 
from fire, smoke, hazardous materials, electrical hazards, flooding, drainage failure and other 
emergency events. 
 
Potential community health and safety risks may include: 

● unauthorized public access to construction areas, BESS facilities, battery storage 
areas, hazardous material storage areas, substations or energized equipment; 

● electrical hazards associated with substations, high-voltage systems and energized 
equipment; 

● fire, explosion, smoke, toxic gas release, thermal runaway or emergency shutdown 
events; 

● exposure of nearby communities, road users or emergency responders to hazardous 
materials, oil spills, chemicals, contaminated runoff, firewater or hazardous waste; 

● traffic and road safety risks associated with delivery, removal or transport of battery 
containers, transformers, construction materials, hazardous materials, waste or 
heavy equipment; 

● temporary noise, dust, vibration, lighting, access restriction or disturbance during 
construction, major maintenance, battery replacement or decommissioning; 

● flooding, drainage blockage, erosion, ponding or restricted emergency access; 
● security incidents, vandalism, theft, unauthorized entry or interference with 

BESS/substation equipment; and 
● community concern or lack of awareness regarding BESS safety, emergency 

procedures, restricted areas or grievance channels. 
 
Community health and safety management measures shall include: 

● install and maintain warning signs, barriers, fencing, lighting and restricted access 
controls around construction areas, substations, BESS facilities, battery storage areas, 
hazardous material storage areas and other high-risk areas; 

● prohibit unauthorized public access to construction zones, battery storage areas, 
substations, operational BESS facilities, hazardous material areas and 
decommissioning work areas; 

● maintain controlled entry points, visitor management procedures and site security 
arrangements; 
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● provide public notification on construction activities, major deliveries, traffic 
disruption, emergency contacts, restricted access zones and relevant safety 
measures; 

● implement traffic management measures to minimize risks to road users, nearby 
communities and substation access users; 

● coordinate with relevant local authorities and relevant agencies, prior to the 
transportation of battery containers, transformers, oversized loads, or other major 
equipment; 

● ensure all transport activities comply with applicable Ministry of Public Works and 
Transport (MPWT) requirements, including vehicle registration requirements, 
permitted load limits, and road safety requirements; 

● prepare and implement a Traffic Management Plan for the transport of heavy loads, 
including route selection, scheduling, traffic control measures, escort arrangements 
(where required), community notification, and emergency response procedures; 

● maintain emergency access routes for fire trucks, ambulances, EDC emergency 
vehicles and other emergency responders; 

● ensure hazardous materials, batteries, oils, chemicals, waste and spill risks are 
managed in accordance with the relevant ESMP management plans; 

● maintain drainage, housekeeping and access arrangements to prevent waterlogging, 
contaminated runoff, stagnant water and obstruction of access routes; 

● inspect and maintain fencing, warning signs, lighting, drainage systems, fire 
protection systems, emergency communication arrangements and access routes; 

● avoid storage, parking, loading, unloading or waste placement in locations that 
obstruct public access, emergency routes or drainage systems; 

● notify local authorities and nearby communities in advance of major maintenance, 
battery replacement, abnormal loads, decommissioning activities or activities that 
may temporarily affect access or traffic; 

● coordinate with local authorities and nearby communities during emergency 
situations, fire incidents, major spills, significant traffic incidents or other events that 
may affect public safety; 

● report, investigate and correct incidents, accidents, fires, spills, unsafe access, traffic 
incidents and community health and safety complaints; and 

● maintain records of community health and safety inspections, incidents, corrective 
actions, awareness activities and relevant communications. 
 

Security personnel, if used, shall be trained on respectful community interaction, access 
control, emergency communication, SEA/SH prevention, proportionate conduct, and referral 
of grievances or safety concerns to EDC. Security arrangements shall not restrict legitimate 
movement outside the project boundary or create unnecessary risks to nearby communities. 
Community health and safety awareness and training requirements shall be implemented in 
accordance with the Capacity Building and Training Plan. 
 
Community complaints and concerns shall be recorded, investigated and addressed through 
the Project GRM of this ESMP. 
 
Community health and safety procedures shall be reviewed and updated following significant 
incidents, emergency drills, changes in site layout, major maintenance, battery replacement, 
decommissioning planning, or changes in nearby receptors or access arrangements.
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8. STAKEHOLDER ENGAGEMENT AND GRIEVANCE REDRESS MECHANISM 

8.1. Stakeholder Identification and Analysis 

Stakeholder engagement for the BESS will be carried out in accordance with the CSET 
Stakeholder Engagement Plan (SEP), World Bank ESS10, and the EDC grievance redress 
arrangements. For the purpose of this ESMP, stakeholders are categorized into: 
 

(i) affected parties; 
(ii) other interested parties; and 
(iii) disadvantaged or vulnerable individuals or groups. 

 
The BESS will be installed within the existing TKM / GS48 substation or EDC-controlled land. 
Therefore, the number of directly affected community stakeholders is expected to be limited. 
However, targeted engagement remains important because BESS technology may raise 
community concerns related to fire safety, emergency response, hazardous materials, battery 
waste, construction traffic, noise and perceived safety risks. 
 

8.1.1. Affected Parties 

Affected parties are individuals, groups or institutions that may be directly or indirectly 
affected by construction, installation, commissioning or operation of the BESS. 
 

Table 8-1 Anticipated Level of Concern by Affected Parties 

Stakeholder group Potential interest / concern 
Expected level of 

impact 

Nearby 
communities and 
households 

May have concerns regarding fire safety, smoke or gas 
release, emergency response, construction traffic, noise, 
dust, visual changes and access restrictions. 
 

Low to Moderate 

Nearby land users 
/ farmers 

May be affected by temporary construction disturbance, 
vehicle movement, access restrictions, perceived safety 
risks or concerns about drainage/runoff. 
 

Low 

TKM / GS48 
substation staff 

May be exposed to BESS-specific OHS risks, including 
electrical hazards, thermal runaway, fire, hazardous 
materials, emergency shutdown, damaged battery 
handling and maintenance risks. 
 

Moderate 

BESS operational 
and maintenance 
staff 

Will be directly involved in operation, inspection, 
emergency response, maintenance, battery replacement 
and incident reporting. 
 

Moderate 

Construction 
workers, 
contractors and 
subcontractors 

May be exposed to construction and electrical safety 
risks, lifting activities, working near energized 
equipment, hazardous materials, heat stress and 
emergency risks. 
 

Moderate 

Road users and 
communities along 
access routes 

May be temporarily affected by delivery of BESS 
containers, transformers, cranes and other heavy 
equipment. 
 

Low to Moderate 



Cambodia Sustainable Energy Transition (CSET) Project (P510217) 
Sub-component 1.2 – Battery Energy Storage System (BESS) Investment 

Environmental and Social Management Plan (ESMP) 

82 
 

Stakeholder group Potential interest / concern 
Expected level of 

impact 

Local authorities at 
village, 
sangkat/commune, 
city and provincial 
levels 

May be involved in community communication, 
emergency coordination, grievance resolution and local 
administrative support. 

Low 

 
 

8.1.2. Other interested parties 

Other interested parties are individuals, institutions or organizations that may have an 
interest in the BESS but are not expected to be directly affected by site-level impacts. 
 

Table 8-2 Interested Parties’ Interest in BESS 

Stakeholder group Interest in the BESS 

Ministry of Mines and Energy Energy transition planning, renewable energy integration and 
project oversight. 
 

Electricité du Cambodge Implementation, operation, grid stability, safety, emergency 
response and environmental and social compliance. 
 

Ministry of Environment Environmental permitting, pollution prevention, hazardous 
waste, battery waste and environmental compliance. 
 

Electricity Authority of Cambodia Electricity sector regulation, safety and service quality. 
 

Provincial and municipal authorities Local coordination, public communication, emergency 
preparedness and grievance resolution. 
 

Emergency services, including fire, 
police and health services 

Emergency preparedness, fire response, medical response, 
traffic safety and incident coordination. 
 

Industrial and commercial 
electricity users 

Potential indirect benefit from improved grid reliability and 
stability. 
 

Development partners Project implementation, ESF compliance, monitoring and 
technical support. 
 

Civil society organizations and local 
media 

Public information, transparency, community concerns and 
accountability. 
 

 

8.1.3. Disadvantaged/ Vulnerable Individuals or Groups 

Disadvantaged or vulnerable individuals or groups may have more limited access to 
information, consultation opportunities or grievance channels. For the BESS, these may 
include poor households, elderly persons, women-headed households, persons with 
disabilities, people with limited literacy, land users without formal documentation, and 
households or workers with limited access to digital communication. 
 
No site-specific information currently indicates that Indigenous Peoples or culturally distinct 
groups will be directly affected by the BESS footprint. The BESS will be located within an 
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existing EDC substation or EDC-controlled land, and no land acquisition or displacement is 
expected. If Indigenous Peoples or culturally distinct groups are subsequently identified as 
being affected by BESS-related activities, the CSET Indigenous Peoples Planning Framework 
and World Bank ESS7 requirements will apply. 
 
Engagement with vulnerable groups should use accessible formats, including Khmer-language 
materials, verbal explanation, community-level disclosure, visual notices, and locally 
appropriate communication channels. GRM information should be disclosed in a way that is 
understandable and accessible to all groups. 
 

8.2. Summary of Consultations Conducted 

8.2.1. Information Disclosure 

Environmental and Social (E&S) safeguard documents for the CSET Project were disclosed on 
the Electricité du Cambodge (EDC) official website from 19 January 2026 to 3 February 2026. 
Disclosed documents included: 
 

● Environmental and Social Management Framework (ESMF)  
● Environmental and Social Commitment Plan (ESCP)  
● Stakeholder Engagement Plan (SEP)  
● Resettlement Policy Framework (RPF)  
● Indigenous Peoples Planning Framework (IPPF)  
● Labor Management Procedures (LMP)  
● Executive summaries and public consultation announcement (Khmer language)  

 
The purpose of disclosure was to provide stakeholders with information on the project, 
potential environmental and social risks and impacts, proposed mitigation measures, 
stakeholder engagement arrangements and grievance redress channels prior to consultation. 
 
Following the public consultation meetings on the draft ESMP, comments and 
recommendations received from communities, local authorities, government departments 
and other stakeholders have been reviewed and incorporated into the revised ESMP, where 
relevant. The revised ESMP, together with the Executive Summary in both Khmer and English, 
will be disclosed through the EDC official website and other appropriate local disclosure 
channels. 
 

8.2.2. Public Consultation Meeting  

National Level Consultation for CSET’s E&S instruments  

A national-level public consultation for the Cambodia Sustainable Energy Transition Project 
(CSET) was conducted by EDC on 23 February 2026 in Phnom Penh as a one-day consultation 
session. The consultation brought together representatives from key government agencies, 
including MME, EDC, MoE, and MEF, as well as development partners such as the World Bank, 
ADB, and JICA. Participants also included financial institutions (SME Bank, FTB, and CGCC), 
private sector representatives, and industry associations. The consultation provided an 
overview of the CSET Project and facilitated discussions on potential environmental and social 
risks and impacts, proposed mitigation measures, and the project's key environmental and 
social instruments, including the ESMF, RPF, IPPF, SEP, LMP, and ESCP. Feedback and 
recommendations received during the consultation were reviewed and incorporated into the 
final safeguard documents, where relevant. 
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Site Visit and Community level Consultations before preparing of ESMP  

A site visit and commune-level consultation were conducted on 16th March 2026 at the TKM 
/ GS48 substation in Suong City, Tboung Khmum Province. Participants included EDC 
representatives, commune authorities and local community members. 
 

  
(a) Provincial Department of Water Resources and Meteorology.       (b) Meeting at Suong Commune Hall 
 

  
(c) Meeting at TKM Substation (S/S)              (d) Interview with the residents at the nearby village of TKM S/S 

Figure 8-1 Site Visit and Public Consultations (March 16, 2026) 

 
The site visit included observation of the existing substation facilities, discussion with 
substation staff on existing operations and EHS arrangements, and consultation with local 
stakeholders to understand baseline conditions and potential concerns. The consultation 
supported validation of the site context and provided inputs for preparation of this ESMP. 
 

Public Consultations on the Draft ESMP  

Following preparation of the draft ESMP, site-specific public consultation meetings were 
conducted on 17th June 2026 in Tboung Khmum Province. The purpose of the consultations 
was to disclose the proposed BESS investment, present the findings of the draft ESMP, explain 
the anticipated environmental and social risks and mitigation measures, introduce the 
proposed management plans and grievance redress mechanism, and obtain feedback from 
stakeholders before finalization of the ESMP. 
 
The consultations were organized in two separate sessions to allow focused discussion with 
different stakeholder groups: (i) a community-level consultation with local communities and 
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local authorities from the project area; and (ii) a consultation with relevant government 
departments and provincial-level stakeholders. 
 
Prior to the consultations, invitation letters were distributed to relevant stakeholders 
together with an English Language and a Khmer-language Executive Summary of the draft 
ESMP to support informed participation. The consultations were conducted in Khmer 
language to ensure that participants could clearly understand the project information and 
provide comments. Feedback forms were also made available for participants who preferred 
to submit comments, concerns or recommendations in writing rather than speaking during 
the open discussion. 
 
Community Consultation 
 
The community consultation was conducted in the morning session with local communities 
and local authorities from villages located in and around the proposed BESS project area. A 
total of 27 participants attended the session, including village representatives, community 
members, the village chief, commune chief assistant, representatives from Electricité du 
Cambodge (EDC), SEPRO, PMO2, TKM / GS48 substation staff, and members of the World Bank 
Environmental and Social consulting team. 
 
During the session, EDC presented the project background, proposed BESS location at the TKM 
/ GS48 substation, project objectives, technical aspects of the BESS facility, expected benefits, 
potential environmental and social risks, proposed mitigation measures, emergency 
preparedness arrangements, and the project grievance redress mechanism. The discussion 
focused on issues of direct relevance to nearby communities, including project site selection, 
construction schedule, BESS safety, fire and emergency risks, electrical safety, waste 
management, electricity reliability, and available channels for submitting complaints or 
concerns. 
 
Community participants were provided the opportunity to raise their concerns and share 
concerns during the open discussion session. EDC provided clarifications and explained how 
the identified risks would be managed through the ESMP. 
 

Table 8-3 Public consultation meeting Feedback Summary (with community) 

Category/Area Community Feedback / 
Questions 

Response and Reflection in ESMP 

Project Selection Why is the BESS project 
located at the TKM/GS 48 
substation? Why was this site 
selected instead of other 
substations? 

EDC explained that the TKM/GS 48 substation 
was selected following technical, 
environmental, and economic assessments 
conducted across multiple substations in 
Cambodia. The site was determined to be the 
most suitable location based on electrical and 
civil infrastructure readiness, available space, 
and environmental and social considerations.  
It was also explained in Section 2.2 and 2.3 of 
this ESMP. 

Project Schedule Community members asked 
when construction would 
begin and how long the 
project would take. 

EDC explained the tentative implementation 
schedule, indicating that construction is 
expected to commence in early 2027, and 
require approximately two months. 

Community 
concern 

Community members 
expressed concerns regarding 

EDC explained that similar BESS projects are 
currently being developed with support from 
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Category/Area Community Feedback / 
Questions 

Response and Reflection in ESMP 

potential risks associated 
with battery systems and 
asked whether EDC has 
previous experience 
implementing BESS projects. 

development partners (2 projects ADB projects, 
1 project under AFD). The ESMP includes 
measures and management plan for battery 
safety, fire prevention, emergency response, 
hazardous materials management, and 
community health and safety in chapter 6 and 
7. 

Community members noted 
that existing distribution lines 
near residential areas are 
becoming increasingly 
complex and raised concerns 
about electrical safety. 

EDC clarified that the proposed BESS project 
does not include construction of new medium-
voltage (MV) distribution lines and therefore 
will not affect nearby households. EDC also 
explained licensing of electricity distribution  is 
managed by the Electricity Authority of 
Cambodia (EAC). 

Community members 
reported incidents where 
individuals removed metal 
components such as nuts and 
bolts from High voltage 
transmission towers, creating 
safety concerns. 

This issue is out of the direct scope of the BESS 
project but EDC advised communities to report 
such incidents to village authorities, who will 
coordinate with EDC for further management.  

Community 
request 

Community members 
reported low voltage in 
households located more 
than 2 km from the 
substation. 
They also noted higher 
electricity consumption 
during April, May, and June 
and requested a reduction in 
electricity bills. 

EDC explained that the issue relates to the 
broader electricity distribution network and is 
outside the scope of the proposed BESS project. 
Community members were advised to report 
concerns through local authorities and 
electricity service providers. 

Waste 
Management 

A representative from the 
local health center asked how 
liquid waste from batteries 
would be managed. 

EDC clarified that the BESS system is designed 
to prevent leakage of hazardous substances 
from the facility. Transformer oil and any 
hazardous waste generated are properly 
managed through appropriate containment 
measures, waste management procedures, and 
e-waste management protocols.  
These measures and plans are included in 
chapter 6 and 7. 

BESS 
Performance and 
Power Outages 

Participants asked how long 
the battery system could 
supply electricity during a 
power outage. 

EDC explained that the duration depends on the 
capacity of stored energy and electricity 
demand. Under full-load conditions, the battery 
system is expected to provide approximately 
two hours of backup power.  
EDC further clarified that the BESS facility will 
operate as part of the national electricity 
system and will be centrally controlled; 
therefore, its benefits extend beyond the 
immediate surrounding area and support 
overall grid stability and reliability. 
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Figure 8-2 Public consultation meeting Community in TKM province (17th June 2026) 

 
Consultation with Government Departments and Provincial Stakeholders 
 
The afternoon session was conducted with representatives from relevant government 
departments and provincial-level stakeholders. A total of 12 participants attended the session, 
including representatives from SEPRO, PMO2, provincial offices, the General Department of 
Environment under the Ministry of Environment, and members of the World Bank 
Environmental and Social consulting team. 
 
This session focused on technical, regulatory and implementation-related issues associated 
with the draft ESMP. EDC presented the proposed BESS investment, the ESMP preparation 
process, key environmental and social risks, proposed management plans, implementation 
responsibilities, monitoring arrangements, and consultation and disclosure process. 
 
Government and provincial stakeholders provided comments and recommendations on the 
ESMP preparation process, disclosure of the revised ESMP, battery end-of-life management, 
transport of transformers and battery equipment, coordination with provincial authorities, 
fire safety coordination, local employment, occupational health and safety training, and 
opportunities for technical visits and knowledge sharing. 
 
In addition to the discussion during the meeting, written feedback from the Provincial Law 
Office was received. The feedback indicated support for the project and recommended that 
EDC prioritize recruitment of local workers from Tboung Khmum Province where feasible, 
maintain close coordination with the Provincial Government and relevant departments during 
implementation, and regularly provide project implementation progress updates to provincial 
authorities. Feedback received during both consultation sessions has been considered and 
reflected in the relevant sections of this ESMP.  
 
 

Table 8-4 Public consultation meeting Feedback Summary (with Government officials) 

Category/Area Community Feedback / 
Questions 

Response and Reflection in 
ESMP 

Actions for EDC 

Electricity 
Supply 

Government officials 
asked whether the BESS 
system could address 
electricity shortages in 
Tboung Khmum 
province. 

EDC explained that the BESS 
facility will operate as part of 
the national electricity system 
and will be centrally controlled. 
The system is designed to 
support grid stability, peak 

No additional action 
required beyond 
implementation of 
the ESMP measures. 
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Category/Area Community Feedback / 
Questions 

Response and Reflection in 
ESMP 

Actions for EDC 

demand management, and 
electricity reliability rather than 
serving only the immediate 
TKM area.  

ESMP 
Preparation 
and 
Consultation 
Process 

Representatives from 
the Ministry of 
Environment (MoE) 
requested clarification 
on the status of the 
ESMP and questioned 
why consultation was 
being conducted after 
preparation of the 
ESMP. 

EDC explained that the ESMP is 
being prepared in accordance 
with the World Bank 
Environmental and Social 
Framework (ESF) requirements 
applicable to the CSET Project. 
EDC clarified that the ESMP was 
in draft form at the time of 
consultation. The consultation 
was conducted to present the 
draft findings and obtain 
stakeholder feedback before 
finalization. Comments and 
recommendations received 
during the consultation will be 
incorporated into the final 
ESMP, and it will be disclosed 
on the EDC website. 
EDC agreed to provide relevant 
project documents and 
consultation information to the 
Provincial Department of MoE 
to support local coordination 
and oversight. 

Finalize the ESMP 
after incorporating 
comments, disclose 
the revised ESMP on 
the EDC website, 
and submit the 
updated ESMP to 
the Provincial 
Department of 
Environment. 

Battery End-
of-Life 
Management 

MoE requested 
additional information 
on battery end-of-life 
management and 
disposal arrangements. 

EDC explained that battery end-
of-life management measures 
have been included in the 
ESMP. Used battery units will 
be managed through supplier 
take-back, recycling, or other 
approved disposal mechanisms 
in accordance with national 
regulations and international 
good practice. The Battery Life 
Cycle Management Plan is 
included in section 7.4. 

No additional action 
required beyond 
implementation of 
the ESMP measures. 

Transportation 
of Equipment 

MoE recommended 
that transportation of 
transformers, battery 
units, and other large 
equipment should be 
careful and be 
coordinated with 
provincial authorities 
and comply with 
transport regulations. 

EDC acknowledged the 
recommendation. 
Transportation-related risks 
and mitigation measures are 
included in the Traffic 
Management Plan. Contractors 
will be required to comply with 
applicable regulations of the 
Ministry of Public Works and 
Transport (MPWT), including 
vehicle registration 
requirements, permitted load 
limits, and road safety 
requirements.  

Require the 
Contractor to 
prepare traffic 
management 
arrangements and 
coordinate major 
equipment transport 
with provincial 
authorities and 
relevant agencies 
before delivery of 
any equipment and 
facilities.  
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Category/Area Community Feedback / 
Questions 

Response and Reflection in 
ESMP 

Actions for EDC 

The Traffic Management Plan is 
included in section 7.7 of this 
ESMP. 

Fire Safety MoE recommended 
close coordination with 
fire safety authorities 
(local police station) 
during project 
implementation due to 
the nature of battery 
storage systems. 

EDC agreed with the 
recommendation. The ESMP 
includes fire prevention, 
emergency preparedness, and 
emergency response measures, 
including coordination with 
relevant fire safety authorities 
and emergency services. These 
measures are presented in 
section 7.1 and 7.2 of this 
ESMP. 

Coordinate with 
local fire services, 
police, health 
facilities and 
relevant authorities 
before 
commissioning, and 
conduct emergency 
drills where 
appropriate. 

Local 
Employment 

Government officials 
emphasized compliance 
with national labour 
requirements (90% 
local and 10% foreign 
worker) and maximizing 
local employment 
opportunities. 

EDC confirmed that contractors 
will be required to comply with 
Cambodian labour regulations 
regarding local and foreign 
workers. The project will 
prioritize local employment 
opportunities where qualified 
workers are available, 
consistent with both national 
regulations and project 
commitments. These 
requirements are included in 
the LMP and bidding 
documents. 

Include local 
employment 
requirements in 
bidding documents 
and require 
contractors to 
prioritize qualified 
local workers where 
feasible. 

Occupational 
Health and 
Safety (OHS) 

Local authorities 
highlighted the 
importance of OHS 
training and suggested 
that contractors 
participate in relevant 
safety training provided 
by local authorities. 

EDC acknowledged the 
recommendation and 
confirmed that contractors will 
be required to implement OHS 
measures and participate in 
relevant coordination and 
training activities where 
appropriate. OHS requirements 
are included in the ESMP, and 
also will be further detailed in 
the CESMP. 

Require the 
Contractor to 
prepare and 
implement an OHS 
Plan under the 
CESMP, including 
worker induction, 
PPE, toolbox talks 
and task-specific 
safety training. 

Skills 
Development 
and Vocational 
Training 

Government officials 
requested 
opportunities for 
vocational training, 
technical visits, and 
knowledge sharing 
related to the BESS 
project. 

EDC welcomed the 
recommendation and noted 
that requests for technical 
visits, training, and knowledge-
sharing activities may be 
formally submitted for 
consideration. EDC highlighted 
previous examples of 
stakeholder learning and 
capacity-building activities 
conducted under similar 
projects. 

Consider technical 
visits or knowledge-
sharing sessions for 
relevant provincial 
departments, 
subject to safety, 
operational and 
project 
requirements. 
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Figure 8-3 Public consultation meeting with Government Departments in TKM province (17th June 2026) 

 

8.3. Grievance Redress Mechanism 

The BESS project will apply a grievance redress mechanism (GRM) to provide project-affected 
people, nearby communities, workers, local authorities and other stakeholders with a 
transparent, accessible and time-bound process to raise concerns related to the BESS. The 
GRM will cover concerns related to land use, construction disturbance, environmental 
impacts, occupational health and safety, worker behaviour, community health and safety, 
traffic, emergency preparedness, and other project-related issues. The GRM will ensure that 
grievances are addressed promptly, fairly and without cost to complainants. Anonymous 
complaints will be accepted, and complainants will not be subject to retaliation. 
 
For the purpose of this ESMP, the GRM will be implemented through two arrangements: (i) 
the project GRM during the pre-construction and construction stage; and (ii) EDC’s regular 
operational complaints mechanism during commissioning and operation. 
 

8.3.1. GRM during Pre-construction and Construction 

During the pre-construction and construction stage, the BESS will follow the CSET Project 
GRM, with support from EDC PMU, SEPRO, PMO, contractors, supervising engineers and 
relevant local authorities.  
 
Grievances may be submitted verbally or in writing through village leaders, commune/sangkat 
chiefs, district authorities, contractors, supervising engineers, EDC PMU, SEPRO, PMO, phone, 
SMS, mailbox, email, social media or other available channels. Grievances may include, but 
are not limited to, concerns related to construction traffic, dust, noise, vibration, access 
restrictions, worker behaviour, occupational health and safety, community safety, drainage, 
hazardous materials, waste management, damage to crops or local access routes, and 
perceived safety risks associated with the BESS. 
 
All grievances received during this stage will be recorded in a Grievance Register maintained 
by EDC PMU/SEPRO, with support from PMO, contractors and supervising engineers as 
relevant. The register will include the date of receipt, complainant information if provided, 
description of the grievance, location, responsible person or unit, actions taken, resolution 
status and date of closure. 
 
EDC PMU/SEPRO will coordinate grievance resolution with relevant parties, including 
contractors, supervising engineers, local authorities and other EDC units, depending on the 
nature of the complaint. Contractors will be required to cooperate with the GRM process and 
address contractor-related grievances within the timeframe required by the project. Worker 



Cambodia Sustainable Energy Transition (CSET) Project (P510217) 
Sub-component 1.2 – Battery Energy Storage System (BESS) Investment 

Environmental and Social Management Plan (ESMP) 

91 
 

grievances will be handled in accordance with the project Labor Management Procedures and 
worker GRM. SEA/SH-related complaints, if any, will be managed confidentially using survivor-
centred procedures and appropriate referral pathways. 
 
Information on the project GRM will be disclosed in Khmer through locally appropriate 
channels, including posters at the BESS site, substation entrance, commune/sangkat office, 
public meetings, contractor notice boards and social media where appropriate. GRM 
information will include available channels for submitting complaints, contact details, the 
types of grievances that may be submitted, expected response time and escalation process. 
SEPRO will compile and report regular summaries of grievances received, resolved and 
pending as part of EDC’s environmental and social monitoring reports during project 
implementation. 
 

 
Figure 8-4 GRM Procedures during Pre-construction and Construction 

 

8.3.2. GRM during Commissioning and Operation 

Following completion of construction and transition to commissioning and operation, the 
BESS will be managed as part of EDC’s regular operational system. At this stage, the project-
specific PMU/SEPRO implementation structure may no longer be present as the responsible 
unit. Grievances and public complaints related to BESS operation will therefore be managed 
through EDC’s usual complaints mechanism and operational grievance handling procedures.  
During commissioning and operation, complaints may be submitted directly to EDC through 
the TKM / GS48 substation, EDC Call Center, EDC website, EDC Facebook page, hotline 
numbers, email, or other official EDC communication channels. Complaints may also be 
submitted through local authorities, who may refer the matter to EDC for review and 
response. 
Operational complaints may include concerns related to noise, access, safety, emergency 
events, fire or smoke concerns, perceived health and safety risks, drainage or runoff, security, 
worker conduct, or other issues associated with operation and maintenance of the BESS. 
Complaints received at the substation or through EDC channels will be recorded, reviewed 
and addressed in accordance with EDC’s operational GRM procedures. 
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The TKM / GS48 substation and relevant EDC operational units will maintain records of 
complaints received, actions taken and resolution status. Where a complaint relates to a 
serious incident, fire, injury, hazardous material release, major environmental impact or 
community health and safety risk, EDC will escalate the matter through its internal reporting 
channels and apply the incident notification, investigation and corrective action procedures 
required under the ESMP and applicable EDC procedures. 
Information on EDC’s operational complaints channels will be disclosed to nearby 
communities and local authorities prior to commissioning. This may include posting contact 
details at the substation entrance, sharing information with commune/sangkat authorities, 
and providing information through EDC’s official website, Facebook page and Call Center. 
 
During commissioning phase, complaints can be submitted through the EDC Call Center and 
official communication channels, including: 

● EDC Call Center: https://www.edc.com.kh/callcenter_page/callcenter,  EDC: 1298 
● EDC email: info@edc.com.kh 
● EDC website and Facebook page

https://www.edc.com.kh/callcenter_page/callcenter
mailto:info@edc.com.kh
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9. IMPLEMENTATION ARRANGEMENT 

9.1. Institutional Setup 

The implementation of Sub-Component: Battery Energy Storage System (BESS) Investment 
under the CSET Project will be led by EDC. EDC, as the implementing agency for Component 
1, will establish and operationalize a Project Management Unit (PMU) responsible for the day-
to-day management of the BESS investment activities. 
 
The PMU will function under the oversight of EDC’s Managing Director and will be supported 
by specialized technical and safeguard units, including: 

● Project Management Office (PMO2) 
● Technical Office (TO) 
● Standardization, Electrical Equipment Inspection & Quality Assurance and Installation 

Office (SEEIQAIO) 
● Social, Environment and Public Relations Office (SEPRO) 
● Project Procurement Office (PPO) 
● Credit Financing Management Office (CFMO) 

 

9.2. Roles and Responsibilities 

9.2.1. Electricité du Cambodge (EDC / PMU) 

EDC, through its PMU, will have overall responsibility for the implementation of the ESMP for 
the SC 1.2 BESS. Key responsibilities include: 

● Overall project coordination and implementation of SC 1.2 BESS investment activities;  
● Ensuring preparation, approval, and implementation of ESMP and all associated 

management plans;  
● Ensuring compliance with national regulations and World Bank ESF requirements;  
● Implementation of the Stakeholder Engagement Plan (SEP) and operation of the 

Grievance Redress Mechanism (GRM);  
● Coordination with relevant authorities (e.g., Ministry of Environment, local 

authorities);  
● Monitoring contractor performance on environmental and social compliance;  
● Preparing and submitting periodic E&S monitoring reports to the World Bank;  
● Ensuring capacity building and training for staff and contractors. 
● Monitoring compliance with environmental and social mitigation measures; 
● Managing stakeholder engagement activities and consultations; 
● Conducting site inspections and monitoring visits. 

 
Because the BESS will be installed within an existing operational substation, EDC shall ensure 
coordination between the BESS contractor, PIC, substation staff, EDC operations team and 
OEM to maintain safe access, work-zone separation, emergency access and protection of 
existing energized equipment. 
 

9.2.2. Contractors and sub-contractors 

Contractors will be responsible for on-ground implementation of ESMP measures during 
construction and decommissioning phases. Their responsibilities include: 

● Preparing Contractor ESMP (CESMP) aligned with this ESMP;  
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● Preparing and implementing all relevant management plans (e.g., OHS, waste, traffic, 
spill response);  

● Ensuring compliance with occupational health and safety requirements;  
● Providing training to workers (OHS, SEA/SH, emergency response);  
● Implementing site-specific mitigation measures;  
● Maintaining records of incidents, accidents, and corrective actions;  
● Reporting regularly to the PMU and Project Implementation Consultant (PIC) team. 

 

9.2.3. Project Implementation Consultant (PIC) team 

The Project Implementation Consultant (PIC) will support EDC in ensuring effective 
implementation, supervision, and compliance of environmental and social (E&S) 
requirements. Their responsibilities include: 

● Provide inputs into detailed design, including site layout, drainage, fire safety 
considerations, and risk minimization for BESS;  

● Support integration of ESMP requirements into technical specifications, bidding 
documents, and contracts;  

● Provide guidance to contractors in the preparation and implementation of Contractor 
ESMP (CESMP) and associated management plans;  

● Review and support EDC in the approval of CESMP and sub-plans prior to 
construction;  

● Verify environmental and social readiness before construction, including permits, 
plans, and mitigation measures;  

● Conduct regular site supervision and monitoring of ESMP/CESMP implementation;  
● Identify non-compliance issues and support corrective action tracking and resolution;  
● Monitor implementation of key management plans (e.g., waste, hazardous materials, 

OHS, traffic, spill response);  
● Support stakeholder engagement activities and monitoring of the grievance redress 

mechanism (GRM);  
● Review commissioning and testing to confirm compliance prior to operation;  
● Provide inputs to environmental and social monitoring reports and project 

completion reporting;  
● Support capacity building and provide technical guidance to EDC and contractors on 

ESF compliance.  

9.2.4. Local Authorities and Relevant Agencies 

Local authorities and relevant government agencies will: 
● Support coordination at the local level;  
● Participate in consultations and stakeholder engagement;  
● Assist in emergency response coordination;  
● Facilitate resolution of grievances where necessary. 
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10. MONITORING AND REPORTING 

10.1. Monitoring Plan 

Monitoring will be undertaken to ensure that all environmental and social mitigation 
measures identified in this ESMP, and associated management plans are effectively 
implemented throughout the project lifecycle, including construction, commissioning, 
operation, maintenance and decommissioning. 
Monitoring will be carried out at three levels: 
 

● Contractor Level: day-to-day monitoring of ESMP and Contractor ESMP 
implementation during construction, installation, commissioning and 
decommissioning, including OHS, waste management, hazardous materials, traffic 
control, emergency preparedness, fire safety, drainage and site safety measures. 

● Supervision Level (PIC): regular site inspections, verification of compliance, review of 
contractor records, identification of non-compliance, and tracking of corrective 
actions. 

● EDC PMU / SEPRO Level: overall supervision, periodic audits, review of monitoring 
data, stakeholder engagement monitoring, GRM monitoring, incident follow-up, and 
consolidation of E&S monitoring information for reporting to the World Bank. 
 

Key monitoring aspects shall include: 
● implementation of mitigation measures under the ESMP, Contractor ESMP and 

associated management plans; 
● compliance with applicable national regulations, World Bank ESF requirements, the 

Project ESMF, ESCP, SEP and LMP; 
● implementation of BESS-specific management plans, including emergency 

preparedness, fire safety, battery lifecycle management, waste management, 
hazardous materials management, flood and drainage management, OHS, 
community health and safety, and traffic management; 

● BESS-specific safety controls, including BMS alarms, fire detection and suppression 
systems, emergency shutdown systems, thermal monitoring, damaged battery 
management and emergency access; 

● occupational health and safety performance, including PPE use, permit-to-work, lock-
out/tag-out, electrical safety, lifting operations, training, incidents and near misses; 

● community health and safety measures, including restricted access, traffic safety, 
emergency communication, signage, fencing and coordination with local authorities 
and emergency responders; 

● hazardous materials and waste management, including waste segregation, hazardous 
waste storage, battery waste, e-waste, licensed recycling/disposal, chain-of-custody 
records and prohibition of open burning or informal recycling; 

● drainage and flood protection, including condition of drainage channels, culverts, oil-
water separators, bunds, flood protection measures and emergency access routes; 

● stakeholder engagement activities and GRM performance, in accordance with the 
SEP; 

● environmental parameters where relevant, including dust, noise, waste management 
practices, spills, runoff, drainage conditions and housekeeping; and 

● implementation and closure of corrective actions. 
 
A detailed monitoring checklist and reporting templates shall be developed and used 
consistently across all relevant phases. Monitoring requirements shall be updated as 
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necessary based on detailed design, site conditions, incident investigations, emergency drills, 
audit findings and operational experience. 
 

10.2. Regular Reporting Requirements 

The following structured reporting system will be established to ensure timely communication 
of E&S performance. 
 

Table 10-1 ESMP Regular Reporting Requirements 

Contractor 
Reporting  

The Contractor shall submit monthly E&S monitoring reports to the PIC and EDC 
PMU during construction, installation, commissioning and decommissioning. 
Contractor reports shall include: 
 

● progress on implementation of the Contractor ESMP and associated 
management plans; 

● status of OHS, waste management, hazardous materials, traffic, drainage, 
fire safety, emergency preparedness and community safety measures; 

● summary of inspections, training, toolbox talks, permits and drills 
conducted; 

● incident, accident, near-miss and spill logs; 
● waste transfer records, hazardous waste records and battery/e-waste 

records where applicable; 
● grievances or community complaints received by the contractor, where 

applicable; 
● non-compliance findings and corrective actions; and 
● key risks, constraints and planned actions for the next reporting period. 
● implementation status of the Decommissioning Plan during the 

Decommissioning Phase, where applicable; 
 

PIC Reporting  The PIC shall prepare monthly or periodic supervision reports summarizing: 
 

● site observations and inspection findings; 
● compliance status against the ESMP, Contractor ESMP and management 

plans; 
● status of permits, training, emergency arrangements and site controls; 
● non-compliances, corrective actions and close-out status; 
● implementation of key management plans; 
● incidents, accidents, near misses and complaints; 
● key environmental, social, OHS and community safety risks; and 
● recommendations for EDC and contractor follow-up. 

 

EDC PMU 
Reporting  

EDC PMU shall prepare consolidated semi-annual E&S monitoring reports for 
submission to the World Bank in line with the ESCP, ESMF and project reporting 
requirements. Reports shall include: 
 

● project implementation progress; 
● status of ESMP and associated management plan implementation; 
● status of contractor E&S performance and supervision; 
● summary of stakeholder engagement activities; 
● number and types of grievances received, resolved and pending; 
● description of incidents, accidents and emergency events, including 

response measures and corrective actions; 
● summary of environmental, social, OHS and community safety 

monitoring indicators; 
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● status of waste management, hazardous materials, battery lifecycle 
management, emergency preparedness, fire safety, flood/drainage 
management and traffic management; 

● corrective actions taken, outstanding issues and lessons learned; and 
● proposed actions for the next reporting period. 

 

 

10.3. Incident and Accident Reporting 

All environmental, social, health, safety, security and community-related incidents and 
accidents occurring during construction, commissioning, operation, maintenance and 
decommissioning of the BESS facility shall be reported, investigated and documented in 
accordance with the Project ESMF, this ESMP and World Bank reporting requirements. 
 
Reportable incidents may include, but are not limited to: 

● fatalities, serious injuries or lost-time injuries; 
● electrical shock, electrocution, arc flash or significant electrical fault; 
● fire, explosion, smoke release, thermal runaway or emergency shutdown event; 
● major spill, hazardous material release, contaminated firewater discharge or 

environmental contamination; 
● damaged, leaking, overheating or defective battery modules requiring emergency 

action; 
● traffic accidents involving project vehicles, heavy equipment, hazardous materials or 

waste transport; 
● community health and safety incidents, including unauthorized access, exposure risk, 

evacuation, access disruption or injury to community members; 
● security incidents, theft, vandalism or violence; 
● SEA/SH-related incidents, which shall be handled confidentially through appropriate 

survivor-centred procedures; and 
● near misses or dangerous occurrences with potential for serious harm. 

 
Reporting Responsibilities 

● Contractors and substation staff shall immediately report incidents, accidents, near 
misses and unsafe conditions to the Site Supervisor, Substation Supervisor and EDC. 

● Contractors shall maintain incident, accident, near-miss and corrective action records 
at site level. 

● Substation staff shall maintain operational incident records during operation and 
maintenance. 

● EDC shall supervise incident investigation, root cause analysis, corrective and 
preventive actions, and reporting obligations. 

● The PIC or supervising consultant shall support incident review and verification of 
corrective actions during construction and commissioning and must report any 
incidents to the PMUs as per their contractual obligations. 

● The BESS supplier/OEM shall provide technical support for battery-related incidents, 
BMS alarms, thermal events, damaged modules and safe restart requirements. 

● EDC shall coordinate communication with relevant authorities and the World Bank, 
as required. 

 
Reporting to the World Bank 
Incident reporting to the World Bank shall follow the procedures established in the ESMF and 
ESCP, including: 
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● notification of serious incidents1 to the World Bank within 48 hours by the PMU after 
EDC becomes aware of the incident, or within the timeframe specified in the Project 
documents and notification may be via email or other agreed means, and should 
include basic details: nature, location, date, known consequences, and initial actions 
taken. 

● submission of a detailed incident report to the WB by the PMU within ten working 
days, including description of the incident, date, location, persons affected, 
immediate response, root cause analysis and proposed corrective and preventive 
actions; 

● implementation, monitoring and documentation of corrective and preventive action 
plans (CAPA) and  the PMUs shall track implementation of corrective actions and keep 
the World Bank informed through regular progress updates; and 

● immediate escalation of serious incidents, including fatalities, major environmental 
contamination, fire/explosion events, thermal runaway, significant community 
impacts, SEA/SH incidents, or any incident likely to attract regulatory, public or media 
concern. 
 

Incident investigation findings and lessons learned shall be used to update relevant 
management plans, work procedures, training materials, emergency response arrangements 
and design or operational controls where necessary. 
 

10.4. ESMP Review  

The ESMP will be treated as a living document and updated as needed based on: 
● monitoring results and site conditions; 
● audit findings and supervision reports; 
● changes in project design, site layout, equipment specifications or scope; 
● changes in legal, regulatory, World Bank or GIIP requirements; 
● results of emergency drills or incident investigations; 
● occurrence of incidents, accidents, non-compliances or emerging risks, especially 

BESS-related hazards; 
● changes in contractor, supplier/OEM or operational arrangements; 
● changes in nearby receptors, access routes, drainage conditions or emergency 

response arrangements; and 
● feedback from stakeholders, local authorities, emergency responders or the World 

Bank. 
 

Updates to the ESMP and management plans shall be reviewed and approved by EDC PMU 
and disclosed where required. Material changes with potential environmental or social 
implications shall be communicated to the World Bank in accordance with the Project ESCP 
and ESMF requirements.

 
1 Incidents involving serious harm, such as fatalities, forced eviction, Gender-Based Violence/Sexual Exploitation 

and Abuse (GBV/SEA), or major environmental damage, must be escalated immediately. 
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11. CAPACITY BUILDING AND TRAINING 

11.1. Capacity Needs Assessment 

EDC/SEPRO has demonstrated experience in environmental and social management through 
previous projects implemented with development partners. However, implementation of the 
BESS investment will require additional capacity strengthening because BESS involves specific 
environmental, social, health and safety risks that are different from conventional substation 
works. These include fire and thermal runaway risks, battery handling, electrical safety, 
hazardous materials, emergency response, BMS monitoring, battery waste and end-of-life 
management, and coordination with emergency responders. 
 
Capacity gaps and training needs may include: 
 

● understanding and application of the World Bank Environmental and Social 
Framework (ESF), relevant ESSs, ESCP, ESMF, SEP, LMP and ESMP requirements; 

● application of the site-specific ESMP and associated management plans during 
construction, commissioning, operation, maintenance and decommissioning; 

● contractor supervision and monitoring of Contractor ESMP implementation; 
● occupational health and safety management, including electrical safety, permit-to-

work, lock-out/tag-out, working at height, lifting, hot works, PPE and emergency 
response; 

● BESS-specific safety risks, including battery fire, thermal runaway, smoke or gas 
release, electrolyte leakage, damaged batteries and emergency shutdown; 

● Battery Management System (BMS) monitoring, alarm response, event recording and 
escalation procedures; 

● hazardous material management, spill prevention, battery waste, e-waste, hazardous 
waste, licensed recycling/disposal and chain-of-custody documentation; 

● fire safety, emergency preparedness and coordination with local fire departments, 
hospitals, local authorities and emergency responders; 

● traffic and road safety management during delivery of BESS containers, transformers, 
heavy equipment, hazardous materials and decommissioning waste; 

● community health and safety, including restricted access, warning signs, emergency 
communication and public awareness; 

● stakeholder engagement, information disclosure, grievance management and 
incident communication, in accordance with the Project SEP and GRM; 

● incident and accident reporting, including World Bank reporting requirements, root 
cause analysis and corrective action tracking; and 

● monitoring, documentation, reporting and periodic ESMP review. 
 

Capacity building will focus on strengthening the ability of EDC PMU, SEPRO, EDC technical 
teams, substation staff, contractors and relevant stakeholders to implement the ESMP and 
associated management plans effectively throughout the BESS lifecycle. 
 

11.2. Training  

A structured training program shall be implemented for EDC PMU, SEPRO, EDC technical 
teams, substation staff, contractors, subcontractors, supplier/OEM personnel, transporters, 
waste handlers and relevant local stakeholders, as appropriate. Training shall be provided 
before the start of relevant activities and refreshed periodically during implementation. 
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Additional training shall be provided when there are design changes, new contractors, new 
equipment, major incidents, audit findings, or changes in procedures. 
 

Table 11-1 Training Plan for EDC/SEPRO 

No. Training Topic Description Target Participants Timeline 

1 ESF and ESMP 
training 

Training on the World 
Bank ESF, relevant ESSs, 
ESCP, ESMF, SEP, LMP, 
ESMP and associated 
management plans. 

EDC PMU, SEPRO, EDC 
technical teams, PIC and 
relevant project staff. 

After project 
effectiveness and 
during 
implementation. 

2 Contractor ESMP 
and supervision 
training 

Training on Contractor 
ESMP implementation, 
contractor supervision, 
non-compliance 
management, 
corrective action 
tracking and reporting. 

EDC PMU, SEPRO, PIC, 
contractors and 
subcontractor 
supervisors. 

Before contractor 
mobilization. 

3 BESS technical 
safety training 

Training on battery 
safety, BMS 
monitoring, thermal 
runaway risks, fire 
safety, emergency 
shutdown, damaged 
battery handling and 
OEM procedures. 

EDC PMU, EDC technical 
teams, substation/BESS 
operators, PIC, 
contractors and relevant 
OEM/supplier personnel. 

Before 
commissioning 
and during 
operation. 

4 OHS and 
emergency 
response training 

Training on electrical 
safety, lock-out/tag-
out, permit-to-work, 
PPE, first aid, fire drills, 
spill response, 
evacuation and 
emergency 
communication. 

Contractors, 
subcontractors, field 
workers, EDC technical 
staff, substation staff, 
PIC and supplier/OEM 
personnel where 
relevant. 

Before works and 
periodically 
during 
implementation. 

5 Waste and 
hazardous 
material training 

Training on hazardous 
materials, battery 
waste, e-waste, spill 
control, licensed 
disposal/recycling and 
chain-of-custody 
documentation. 

Contractors, waste 
handlers, transporters, 
substation staff, EDC 
PMU, SEPRO and PIC. 

Before 
construction, 
operation, 
battery 
replacement and 
decommissioning. 

6 Community 
health and safety 
/ traffic training 

Training on access 
control, traffic safety, 
community safety, site 
signage, restricted 
areas and emergency 
communication. 

Contractors, drivers, 
security personnel, 
substation staff, SEPRO, 
PIC and relevant local 
stakeholders where 
required. 

Before 
construction, 
major deliveries 
and 
decommissioning. 

7 Emergency 
Preparedness, 
Response and 
Fire Safety 

Fire, evacuation, spill, 
electrical accident and 
BESS emergency drills, 
including coordination 
with local emergency 
responders. 

EDC PMU, substation 
staff, contractors, PIC, 
local fire department, 
local health facilities and 
emergency responders 
where relevant. 

Before 
commissioning 
and periodically 
during operation. 

8 Monitoring and 
reporting 

Training on site 
inspections, monitoring 
checklists, reporting 

EDC PMU, SEPRO, PIC, 
contractors and 
substation staff. 

Throughout 
implementation. 
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No. Training Topic Description Target Participants Timeline 

templates, audits, 
incident reporting and 
corrective action 
follow-up. 

 
Training shall be delivered by EDC PMU E&S specialists, PIC, environmental and social 
consultants, contractor EHS personnel, BESS supplier/OEM, licensed waste contractors, and 
local emergency responders, as relevant to the training topic. Training records shall be 
maintained, including training date, topic, trainer, participants, attendance sheets and any 
follow-up actions required. 
 

11.3. Resource and Budget 

EDC shall ensure that adequate human, technical and financial resources are allocated for the 
implementation of the ESMP, associated management plans, monitoring, reporting, capacity 
building and training activities. The required resources shall cover both general environmental 
and social management requirements and BESS-specific risks, including OHS, electrical safety, 
fire safety, emergency response, battery management, hazardous materials, waste 
management, community health and safety, traffic management and decommissioning. 
 
An indicative provisional budget for ESMP-related capacity building, training, monitoring 
support and emergency preparedness activities is provided below. The budget shall be refined 
during detailed design and procurement once the BESS technology, site layout, contractor 
arrangements, OEM training package, emergency response arrangements and waste 
management routes are confirmed. 
 

Table 11-2 Indicative Budget for Capacity Building, Training and ESMP Support 

No. Budget Item Description / Coverage 
Indicative 

Budget (US$) 

1 ESF, ESMP and 
management 
plan training 

Training on World Bank ESF, relevant ESSs, ESCP, ESMF, 
SEP, LMP, ESMP and associated management plans for 
EDC PMU, SEPRO, PIC and relevant project staff. 

4,000 

2 Contractor 
ESMP and 
supervision 
training 

Training on CESMP preparation, contractor supervision, 
non-compliance management, corrective action tracking 
and reporting. 

3,000 

3 BESS technical 
safety and OEM 
training 

OEM-supported training on battery safety, BMS 
monitoring, BMS alarm response, thermal runaway risks, 
emergency shutdown, damaged battery handling and 
safe maintenance. 

6,000 

4 OHS and 
electrical safety 
training 

Training on OHS, electrical safety, permit-to-work, lock-
out/tag-out, PPE, working at height, lifting operations, 
hot works and safe access in an operational substation. 

5,000 

5 Emergency 
preparedness, 
fire safety and 
drills 

Fire safety training, emergency response training, 
evacuation drill, spill drill, electrical accident drill, BESS 
fire/thermal runaway awareness and coordination with 
local emergency responders. 

4,000 

6 Waste, 
hazardous 
materials and 
battery waste 

Training on hazardous material handling, spill prevention, 
waste segregation, e-waste, battery waste, licensed 
disposal/recycling and chain-of-custody documentation. 

4,000 
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No. Budget Item Description / Coverage 
Indicative 

Budget (US$) 

management 
training 

7 Community 
health and 
safety / traffic 
awareness 

Training and awareness on restricted access, traffic 
safety, site signage, emergency communication, 
community safety and security conduct. 

2,000 

8 Monitoring 
tools and 
reporting 
support 

Preparation of monitoring checklists, reporting 
templates, inspection forms, incident reporting forms and 
corrective action tracking tools. 

2,000 

9 Refresher 
training and 
additional 
sessions 

Allowance for refresher training, new staff/contractor 
induction, training after incidents, and updates following 
changes in procedures or design. 

3,000 

10 Contingency Contingency for additional BESS-specific training, 
emergency coordination, translation, materials, venue, 
logistics or specialist technical inputs. 

4,000 

Total Indicative Budget 37,000 

 
The above budget is indicative and shall be updated during project implementation. Costs 
related to implementation of contractor-specific ESMP requirements, including PPE, site 
safety controls, emergency equipment, waste management, hazardous material storage, 
traffic controls, monitoring and reporting, shall be included in the Contractor’s contract price. 
Costs related to BESS supplier/OEM technical support, commissioning training, specialist 
maintenance training and battery end-of-life arrangements shall be reflected in the BESS 
supply and installation contract where applicable. 
 
Decommissioning-related environmental and social costs are not expected to be fully defined 
at this stage and shall be separately estimated before the decommissioning phase, once the 
BESS technology, battery condition, remaining asset life, reuse/recycling options, hazardous 
waste routes and site restoration requirements are known. The future decommissioning 
budget shall include, as applicable, preparation of the Decommissioning Plan, safe electrical 
isolation and dismantling, battery removal, packaging and transport, licensed recycling or 
authorized disposal, hazardous waste management, traffic management, OHS controls, 
emergency preparedness, site restoration, final inspection and reporting. Where 
supplier/manufacturer take-back or battery recycling arrangements are included in the BESS 
supply contract, the related responsibilities and costs shall be clearly documented. 
 
EDC shall retain overall responsibility for ensuring that adequate resources are available for 
ESMP implementation, supervision, monitoring, reporting and capacity building. Budget 
requirements shall be reviewed periodically and updated where necessary based on 
monitoring results, incident investigations, regulatory requirements, World Bank 
requirements or emerging BESS-related risks. 
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12. IMPLEMENTATION SCHEDULE  

12.1. ESMP Implementation Schedule 

The ESMP shall be implemented throughout all phases of the BESS investment, including pre-
construction/design, construction, commissioning, operation and maintenance, and 
decommissioning. The timing of key ESMP activities is summarized below. 
 

Table 12-1 ESMP Implementation Schedule with Indicative Timeline 

Project Phase 
Indicative 
Timeline  

Key ESMP Activities Responsible Party 

Pre-construction / 
Design 

Prior to 
contractor 
mobilization and 
before 
commencement 
of site works 

Update and finalize the ESMP and 
management plans based on 
detailed design; integrate ESMP 
requirements into bidding 
documents and contracts; confirm 
permits and approvals; conduct 
ESF and ESMP training; review 
existing substation conditions; 
confirm emergency coordination 
arrangements; require contractor 
preparation of CESMP and sub-
plans. 
 
 

EDC PMU / SEPRO 
/ PIC / Design 
Consultant 

Construction / 
Installation 

From contractor 
mobilization until 
completion of 
installation works 

 

Implement CESMP and 
management plans; implement 
OHS, waste, hazardous materials, 
traffic, drainage, emergency 
response and community safety 
measures; undertake site 
supervision and monitoring; 
conduct worker training and 
toolbox talks; maintain records; 
report incidents and non-
compliances. 
 
 

Contractor / PIC / 
EDC PMU 

Commissioning After installation 
and before 
commercial 
operation / 
operational 
handover 

Verify readiness of fire safety 
systems, BMS, alarms, emergency 
shutdown, emergency response 
arrangements, OHS controls, 
access control and training 
records; conduct commissioning 
safety checks; conduct emergency 
drills where required; confirm 
handover arrangements for 
operation. 
 
 

Contractor / BESS 
Supplier/OEM / PIC 
/ EDC Operations 
Team 

Operation and 
Maintenance 

Throughout BESS 
operation 

Implement operational 
management plans; conduct 
routine inspections, preventive 
maintenance, BMS monitoring, 

EDC Operations 
Team / Substation 
Staff / EDC PMU 
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Project Phase 
Indicative 
Timeline  

Key ESMP Activities Responsible Party 

fire safety checks, drainage 
inspections, hazardous material 
and waste management; maintain 
GRM and stakeholder 
communication; conduct periodic 
training, drills and reporting. 
 
 

Battery 
Replacement / 
Major 
Maintenance 

As required 
during operation, 
based on battery 
condition, SOH, 
OEM 
requirements 
and maintenance 
schedule 

Implement battery handling, 
hazardous waste, traffic, OHS, 
emergency response and OEM 
procedures; ensure chain-of-
custody for removed batteries; 
coordinate with authorized 
recyclers, waste contractors or 
supplier/manufacturer take-back 
arrangements where applicable. 
 
 

EDC / BESS 
Supplier/OEM / 
Licensed Waste 
Contractor 

Decommissioning At end of BESS 
service life or 
before 
permanent 
removal of the 
facility 

Prepare and implement 
Decommissioning Plan; safely 
isolate and remove BESS 
equipment; manage battery 
waste, e-waste and hazardous 
waste through authorized routes; 
implement OHS, traffic, 
emergency response and 
community safety measures; 
restore site and complete final 
inspection. 
 

EDC PMU / 
Decommissioning 
Contractor / OEM / 
Waste Contractor 
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ANNEX 1: MOE APPROVAL OF AN INITIAL ENVIRONMENTAL AND SOCIAL 

IMPACT ASSESSMENT (IESIA) REPORT IN 2021 
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ANNEX 2: BESS TECHNICAL STANDARDS AND MINIMUM FUNCTIONAL 

SPECIFICATIONS 

BESS MINIMUM FUNCTIONAL SPECIFICATION 

The BESS shall be designed as a proven outdoor utility-scale energy storage system with a 
minimum design life of at least 20 years or 8,500 cycles for all cases. The system shall achieve 
a minimum Round-Trip Efficiency (RTE) of 85% (±0.5%) at the Point of Connection, including 
auxiliary consumption. The BESS shall be capable of operating in both Grid-Forming mode. 
All Equipment and materials must be designed to be fully functional for the Design Life, 
operating safely and continuously without undue deterioration under the Site Conditions. 
Components that are designed to be replaced or overhauled at intervals of less than the 
Design Life, and their replacement / overhaul frequency, must be detailed in the relevant 
design reports. The Contractor must optimize the design of the BESS to minimize Equipment 
replacements / overhaul, and must provide details of the expected component life / 
replacement schedule of all key components over at least 8,500 cycles or 20 years design life. 

The BESS design shall incorporate fault isolation and protection features capable of isolating 
affected equipment, modules, racks, or battery strings during abnormal operating conditions, 
while suppressing faults without compromising the operation of the remaining system. 

The BESS shall be designed as an AC-coupled system interconnected to the electrical grid. 

The Contractor shall provide battery State of Health (SoH) degradation curves as part of the 
performance warranty documentation and shall develop a battery augmentation plan for 
maintaining operational performance throughout the Project life when battery SoH falls 
below 80%. The Contractor shall design and provide sufficient initial battery capacity, 
including appropriate initial oversizing where necessary, together with a long-term 
augmentation plan to maintain the required system performance and annual Round-Trip 
Efficiency throughout the Project life. 

 
Table 1 Minimum Functional Specifications of the BESS 

Description Minimum Requirement 

Design Life ≥20 years or ≥8,500 full equivalent cycles 

Battery Chemistry Lithium Iron Phosphate (LFP) battery technology or equivalent approved 
technology 

Intended Use Frequency regulation, voltage regulation, fluctuation reduction, tie-line control 

Applications / Use 
Cases 

1. Power Application (Class A according to IEC 62933-2-1);  

2. Energy Application (Class B according to IEC 62933-2-1); and  

3. Backup Application (Class C according to IEC 62933-2-1) 

Beginning of Life 
Power 

To be confirmed during detailed design / procurement 

Beginning of Life 
Energy 

To be confirmed during detailed design / procurement 

Duty Cycle Preferably one cycle per day at 0.5C 

Warranty 
Requirements 

Whole BESS: minimum 1 year from Commercial Operation Date (COD);  

Battery: minimum 2 years from COD (the warranty period of battery should be 
extended to 3 years if the liquid cooling system is available);  

PCS: minimum 2 years from COD.  
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Description Minimum Requirement 

Installation  Containerized  

Design Temperature in 
battery enclosure 

In accordance with manufacturer/OEM battery standards 

Design Humidity 20–100%, non-condensing 

Ambient Temperature 5°C to 45°C 

Seismic Design Criteria Minimum 0.2G 

Battery Cooling System Liquid cooling system 

Fire Protection Fire protection systems shall comply with NFPA 855 and applicable international 
and national requirements 

Round-Trip Efficiency ≥ 85% at Point of Connection 

 

TECHNICAL STANDARDS  

All electrical design associated with the BESS shall comply with applicable international 
standards and industry best practices, including but not limited to IEC, IEEE standards. All 
major components of the BESS shall possess relevant international certifications related to 
safety, electromagnetic compatibility (EMC), communication systems, transportation safety, 
fire safety, and operational performance, as applicable.  

BATTERY SYSTEM STANDARDS 

The battery systems shall comply, as applicable, with the latest versions of the following 
standards: 

● UL1973: Batteries For Use in Light Electric Rail (LER) Applications And Stationary 
Applications 

● UL 9540A: Standard for Test Method for Evaluating Thermal Runaway Fire 
Propagation in Battery Energy Storage Systems 

● UL 9540: Safety Standard for Energy Storage Systems (ESS) and Equipment 
● UN 38.3: Li-ion Battery Transportation Safety Testing Requirement 
● UN3536: Lithium Batties Installed in Cargo Transport Unit 
● IEC 62619: Secondary cells and batteries containing alkaline or other non-acid 

electrolytes 
o Safety requirements for secondary lithium cells and batteries, for use in 

industrial applications 
● EC 60623: Secondary cells and batteries containing alkaline or other non-acid 

electrolytes - Vented nickel-cadmium prismatic rechargeable single cells 
● IEC 62933: Electrical energy storage (EES) systems - Part 1 to 5 
● IEC 62485: Safety requirements for secondary batteries and battery installations (all 
● available parts) 
● IEC 62281: Safety of primary and secondary lithium cells and batteries during 

transport 
● IEC 60079: Explosive atmospheres (Battery room) 
● IEC 60086-1: Primary batteries, Part 1: General 
● IEC 60896: Stationary lead-acid batteries 
● IEC 61427: Secondary cells and batteries for solar photovoltaic energy systems – 

General requirements and methods of test 
● IEC 61882: Hazard and operability studies (HAZOP studies) Application guide 
● NFPA 855: Standard for the Installation of Stationary Energy Storage Systems 
● NFPA 68: Standard on Explosion Protection by Deflagration Venting 



Cambodia Sustainable Energy Transition (CSET) Project (P510217) 
Sub-component 1.2 – Battery Energy Storage System (BESS) Investment 

Environmental and Social Management Plan (ESMP) 

109 
 

● NPFA 69: Standard on Explosion Prevention Systems 
 

POWE CONVERSION SYSTEM (PCS) STANDARDS 

The Power Conversion Systems (PCS), including inverters and associated equipment, shall 
comply with applicable standards, including: 

● IEC 62109-1: Safety of power converters for use in photovoltaic power systems - Part 
1: General requirements IEC 62109-2: Safety of power converters for use in 
photovoltaic power systems - Part 2: Particular requirements for inverters. 

● IEC 62109-3: Safety of power converters for use in photovoltaic power systems - Part 
3: Particular requirements for electronic devices in combination with photovoltaic 
elements 

● IEC 62477: Safety requirements for power electronic converter systems and 
equipment 

● IEC 61000-6-2: Electromagnetic compatibility (EMC) - Part 6-2: Generic standards – 
Immunity standard for industrial environments 

● IEC 61000-6-4: Electromagnetic compatibility (EMC) - Part 6-4: Generic standards – 
Emission standard for industrial environments 

● UL1741: Standard for Inverters, Converters, Controllers and Interconnection System 
Equipment for Use with Distributed Energy Resources 

● IEEE 519: IEEE Recommended Practice and Requirements for Harmonic Control in 
Electric Power Systems 

 

TRANSFORMER STANDARD 

Transformers and associated electrical equipment shall comply with the latest applicable 
versions of: 

● IEC 60076: Power Transformers (all the applicable parts) 
● IEC 60296: Fluids for electrotechnical applications — Unused mineral insulating oils 

for transformers and switchgear 
● IEC 60214: Tap Changers (all the applicable parts) 
● IEC 60616: Terminal and tapping markings for power transformers 
● IEC 61558: Safety of power transformers, power supplies, reactors and similar 

products 
● EN60726: Dry type power transformers 

 

GENERAL ELECTRICAL AND SAFETY STANDARDS 

The overall BESS electrical systems and associated infrastructure shall comply, as applicable, 
with the following standards: 

● IEC 61439: Low-Voltage switchgear and control assemblies 
● IEC 61000-5-2: Electromagnetic Compatibility (EMC) part 5 Installation and mitigation 

guidelines. Section 2: Earthing and Cabling 
● IEC TS 61201: Use of conventional touch voltage limits - Application guide 
● EEE 80: IEEE Guide for Safety in AC Substation Grounding 
● EEE 81: IEEE Guide for measuring earth resistivity, ground impedance and earth 

surface potentials of a grounding System 
● IEC 60502: Power cables with extruded insulation and their accessories for rated 

voltages (as applicable) 
● IEC 60364: Low-voltage electrical installations (all the applicable parts) 
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● IEC 61850: Communication networks and systems for power utility automation 
● IEC 61508: Functional safety of electrical/electronic/programmable electronic safety-

related systems 
● IEC 62305: Protection against lightning 
● IEEE 1547: |EEE Standard for Interconnection and Interoperability of Distributed 

Energy Resources with Associated Electric Power Systems Interfaces 
 

HAZARDOUS MATERIALS RESTRICTIONS 

The following hazardous materials shall not be used in the Project: 
● Asbestos and asbestos-containing compounds; 
● Polychlorinated biphenyls (PCBs) and PCB-containing compounds. 

 
The use of the following materials shall not be permitted without prior written approval from 
the Engineer and relevant authorities: 

● Polyurethane and associated compounds; 
● Chlorofluorocarbons (CFCs) and associated compounds; 
● Radioactive materials. 

Any deviations from the applicable technical standards or material restrictions identified 
above shall be explicitly disclosed, justified, and approved through the Project’s engineering 
review and environmental and social management procedures. 
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ANNEX 3: DESIGN AND SAFETY REQUIREMENTS RELEVANT TO 

ENVIRONMENTAL AND SOCIAL RISK MANAGEMENT IN BESS 

PROCUREMENT 

The BESS shall be designed, installed, operated and maintained in accordance with applicable 
Cambodian requirements, World Bank Environmental and Social Framework requirements, 
World Bank Group Environmental, Health and Safety Guidelines, and relevant Good 
International Industry Practice. The BESS design and installation shall comply with the 
international technical standards and GIIP for BESS design and safety, including IEC, IEEE, UL 
9540, UL 9540A, UN 38.3, IEC 62619, IEC 62933, NFPA 855, NFPA 68, NFPA 69, and other 
relevant battery, electrical, fire safety, and hazardous materials standards 
The design, safety, environmental, health and social requirements identified in this ESMP 
below shall be incorporated into the tender documents, technical specifications, bidding 
requirements, contract conditions and contractor obligations, as applicable. Contractors, 
suppliers and equipment manufacturers shall be required to demonstrate compliance with 
these requirements through design documentation, method statements, certifications, 
management plans, testing records, commissioning documentation and operation and 
maintenance procedures. 
The design shall include appropriate safety and environmental protection measures, including 
but not limited to: 

● Battery Management System safety functions, alarms and automatic protection 
features; 

● fault detection, fault isolation and emergency shutdown systems; thermal 
management and cooling systems; fire detection, alarm and suppression systems; 

● ventilation and gas detection systems, where required by design; 
● electrical protection, grounding, lightning protection and safe isolation systems; 
● safe access, internal circulation, emergency access and evacuation arrangements; 
● drainage, stormwater control, spill containment and contaminated runoff 

management; 
● firewater containment or isolation measures, where required; 
● safe storage and handling arrangements for hazardous materials; 
● battery transport, storage, installation and damaged battery management controls; 

and 
● battery replacement, recycling, supplier take-back or authorized disposal 

arrangements. 
 
The following hazardous materials shall not be used in the Project: 

● asbestos or asbestos-containing materials; and 
● polychlorinated biphenyls or PCB-containing materials. 

 
The use of other restricted or hazardous materials, including chlorofluorocarbons, radioactive 
materials or other substances of concern, shall not be permitted unless specifically justified, 
approved by the Engineer and relevant authorities, and managed in accordance with 
applicable legal and environmental and social requirements. 
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ANNEX 4: GUIDANCE FOR CONTRACTOR ENVIRONMENTAL AND SOCIAL 

MANAGEMENT PLAN (CESMP) 

The Contractor shall prepare a site-specific Contractor Environmental and Social Management 
Plan (CESMP) before mobilization and before commencement of construction, installation, 
testing or commissioning activities. 
 
The CESMP shall describe how the Contractor will implement the requirements of this ESMP, 
the Project Labor Management Procedures (LMP), Stakeholder Engagement Plan (SEP), 
Grievance Redress Mechanism (GRM), applicable Cambodian laws and regulations, World 
Bank ESF requirements, and contract conditions. 
 
The CESMP shall be based on the Contractor’s actual construction methodology, construction 
schedule, workforce plan, worker accommodation arrangements, site layout, equipment 
delivery routes, temporary facilities and site-specific risks. The CESMP shall be submitted to 
EDC PMU, PMO2, SEPRO and the PIC for review and approval before works commence. 
 
The sections listed below represent the mandatory sections to be included in the CESMP. The 
Contractor shall complete each section with relevant and site-specific information, taking into 
account the final construction methodology, construction schedule, workforce arrangements, 
worker accommodation requirements, equipment delivery routes, temporary facilities, site 
layout, applicable legal and contractual requirements, and identified environmental, social, 
health and safety risks. 
 
1.  Project and Contractor Information 
 
This section shall provide basic information on the Contractor, subcontractors, contract 
package, construction site, responsible personnel and contact details. It shall identify the 
Contractor’s Site Manager, E&S/OHS focal person, labour focal person and emergency focal 
person. 
 
2. Construction Activities and Schedule 
 
This section shall describe the Contractor’s main construction activities, work phases, working 
hours, temporary facilities, laydown areas, material storage areas, access routes and 
demobilization arrangements. The Contractor shall confirm the construction period, expected 
start date and expected completion date.  
 
3. Site Layout and Interface with Existing Substation 
 
This section shall include a site layout plan showing construction areas, access roads, 
temporary facilities, storage areas, hazardous material storage areas, waste storage areas, 
emergency access routes, assembly points and restricted areas, where relevant.  
 
Because the BESS will be installed within or adjacent to the existing TKM / GS48 operational 
substation, the Contractor shall consider how construction works will be coordinated with 
EDC substation staff to maintain safe access, work-zone separation, emergency access and 
protection of energized equipment. 
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4. Risk, Mitigation and Monitoring Measures 
 
The Contractor shall prepare a risk, mitigation and monitoring table for all relevant 
construction, installation, testing and commissioning activities. The table shall be specific to 
the Contractor’s actual method statement, workforce arrangement, construction schedule, 
site layout, traffic routes and temporary facilities. 
 
The table shall include relevant environmental, social, occupational health and safety, and 
community health and safety risks, including but not limited to labour management, worker 
accommodation, OHS, electrical safety, work inside an operational substation, lifting, traffic, 
waste, hazardous materials, drainage, fire safety, emergency response, community health and 
safety, SEA/SH, UXO chance finds and grievance management. 
 

Table 1: Risk, Mitigation and Monitoring Template to be Completed by Contractor 

No. Project 
Activity 
/ Issue 

Potential 
E&S / OHS 
Risks and 
Impacts 

Mitigation / 
Management 

Measures 

Monitoring 
Method  

Responsible 
Party 

Timing / 
Frequency 

1 
      

2 
      

3 
      

4 
      

5 
      

6 
      

7 
      

8 
      

9 
      

10 
      

 
The Contractor shall complete the table as follows: 
 

• Project Activity / Issue: identify the specific activity or issue, such as site preparation, 
excavation, equipment delivery, lifting, electrical installation, worker 
accommodation, waste storage, hazardous material handling or commissioning. 

• Potential E&S / OHS Risks and Impacts: describe the possible environmental, social, 
occupational health and safety, or community health and safety risks associated with 
the activity. 

• Mitigation / Management Measures: describe the practical measures that will be 
implemented to avoid, minimize, mitigate or manage the identified risks. 

• Monitoring Method / Records: identify how implementation will be checked and 
documented, such as inspection checklists, training records, permit-to-work records, 
waste transfer notes, incident reports, grievance records or corrective action trackers. 

• Responsible Party: identify who will implement and supervise the measure, such as 
Contractor, subcontractor, E&S/OHS focal person, site manager, PIC, EDC PMU, 
PMO2, SEPRO or substation staff. 

• Timing / Frequency: state when and how often the measure will be implemented or 
monitored, such as before mobilization, before site access, daily, weekly, monthly, 
before high-risk work, during rainy season, before major deliveries or throughout 
construction. 
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At minimum, the CESMP shall address occupational health and safety, traffic and equipment 
delivery, community health and safety, emergency preparedness and fire safety, waste and 
hazardous materials management, drainage and runoff control, and UXO chance-find 
procedures, as applicable to the Contractor’s activities. These measures shall be consistent 
with the relevant sections of this ESMP, including the Emergency Preparedness and Response 
Plan, Fire Safety Plan, Waste Management Plan, Hazardous Material Management Plan, 
Occupational Health and Safety Plan, Community Health and Safety Plan, mitigation 
measures, monitoring requirements and incident reporting procedures. 
 
5. Workforce and Labour Management 
 
This section shall describe the expected workforce, including Contractor workers, 
subcontractor workers, drivers, security personnel, local workers and foreign workers. The 
section shall include worker contracts, working hours, wages, rest periods, worker grievance 
mechanism, Code of Conduct, prohibition of child labour and forced labour, non-
discrimination, SEA/SH and GBV prevention, and disciplinary procedures. 
 
The Contractor shall also describe how qualified local workers from Tboung Khmum Province 
will be prioritized where feasible. Where foreign workers are required, the Contractor shall 
comply with applicable Cambodian labour requirements, including requirements on the 
proportion of local and foreign workers, where applicable. 
 
6. Worker Accommodation/Camps, if Required 
 
This section shall confirm whether worker accommodation will be required. If worker 
accommodation is required, the Contractor shall describe the location, type of 
accommodation, number of workers to be accommodated, drinking water supply, sanitation, 
washing facilities, waste collection, fire safety, first aid, security, access control, worker 
welfare facilities and accommodation inspection arrangements. The contractor shall follow 
the applicable national regulations and international good practice related to management of 
worker accommodation/camps. 
 
7. Stakeholder Engagement and GRM Support 
 
This section shall describe how the Contractor will support EDC and SEPRO in stakeholder 
engagement and grievance management. The Contractor shall disclose construction 
schedules, major delivery activities, temporary access restrictions and emergency contact 
information where relevant. 
 
Any complaints received by the Contractor shall be recorded and forwarded to EDC/SEPRO 
through the project GRM. The Contractor shall cooperate in investigating and resolving 
contractor-related grievances. 
 
8. Monitoring, Reporting and Corrective Action 
 
This section shall describe the Contractor’s monitoring and reporting arrangements. The 
Contractor shall conduct daily site checks, regular E&S/OHS inspections, and maintain records 
of training, incidents, grievances, waste, hazardous materials, traffic management, worker 
accommodation where applicable, and corrective actions. 
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The Contractor shall submit monthly E&S monitoring reports to the PIC, EDC PMU, PMO2 and 
SEPRO. The reports shall summarize CESMP implementation, construction progress, 
workforce numbers, local employment, foreign workers, HSE induction and training, incidents 
and near misses, grievances, waste management, hazardous materials, spills, traffic 
management, emergency preparedness, non-compliances and corrective actions. 
 
Serious incidents, including fatalities, serious injuries, major spills, fire, explosion, electrical 
accidents, SEA/SH incidents, significant community impacts or major environmental damage, 
shall be reported immediately to EDC and the PIC in accordance with the incident reporting 
requirements of this ESMP. 
 
9. CESMP Review and Update 
 
The Contractor shall update the CESMP if there are changes to construction methodology, 
construction schedule, workforce size, worker accommodation arrangements, 
subcontractors, transport routes, site layout, emergency arrangements or any other condition 
that may affect environmental, social, health or safety risks. 
 
The updated CESMP shall be submitted to the PIC, EDC PMU, PMO2 and SEPRO for review and 
approval before the relevant changes are implemented. 
 


