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A5.4.1  INTRODUCTION 

A5.4.1.1 DESCRIPTION 

1 The proposed Great North Road (GNR) Solar and Biodiversity Park (the 
“Development”) includes a Battery Energy Storage System (BESS) with an 
indicative maximum power output of 440 MW. The BESS will be within Work 
Area no. 5a: BESS. The Applicant has taken extensive measures to ensure 
a comprehensive fire safety strategy forms part of the Environmental 
Statement (ES).  

2 This Outline Fire Safety Management Plan (FSMP) has been developed in 
collaboration with Blanboz Smart Renewables. This FSMP has been 
prepared by using the same approach adopted successfully at the 
consented Staythorpe BESS project (Planning Reference 22/01840/FULM). 
That approach was agreed after extensive consultation with Nottinghamshire 
Fire & Rescue Service (NFRS), and after accounting for concerns raised by 
the public in relation to fire safety.  It was developed in coordination with 
industry leading experts including a Senior Advisor to the National Fire 
Chiefs Council (NFCC), the expert advisor to NFRS and a former Head of 
Safety for another large Fire and Rescue Service.  

3 This Outline FSMP has been prepared based on the Draft Outline FSMP that 
was submitted for consultation as part of the Preliminary Environmental 
Information Report in January 2025.  No responses were received that made 
specific comments on the content of the Draft Outline FSMP, and 
consequently no changes were made between the Draft Outline FSMP and 
this Outline FSMP. 

4 The intention is that, following grant of the DCO, once a preferred make and 
model of battery has been identified, this Outline FSMP will be refined 
further, in consultation with relevant bodies, into a final FSMP which will be 
submitted for the approval of Newark and Sherwood District Council 
(NSDC).   

5 The aim of this report is for the Applicant to adopt the recommended 
measures set out in this document. Where this occurs, the risk of a fire 
occurring should be significantly reduced throughout the design, 
procurement, construction and operational phases of the project. Proactive 
measures will also be set out in this document aiming to deter the spread of 
fire should it occur on-site. 

6 During the construction phase, the Applicant will liaise with NFRS to ensure 
that the site complies with legislation, and that NFRS are familiar with the 
facility. The Applicant will have continual liaison with NFRS throughout the 
operational life of the facility, to ensure the preparation of a clear and 
detailed response strategy as part of a comprehensive emergency response 
plan (ERP) in the case of a thermal event. 

7 There are no applicable comprehensive IEC / BS EN standards that provide 
the same level of guidance, and as such, NFPA 855 is considered the 
standard for BESS facilities for mitigating hazards associated with energy 
storage systems. The recommendations list and insurers guidance heavily 
reference UL 9540, UL 9540A, UL 1973, NFPA 68 and, or NFPA 69 and IEC 
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62933-5-2 for the procurement and testing of BESS components, and NFPA 
855 to cover the development of the BESS facility. 

A5.4.1.2 BACKGROUND 

8 The BESS is part of the Development, for which an application for a DCO 
will be submitted. 

9 It is expected that the BESS, as part of the Development, will be delivered 
via a BESS Supply Agreement with a BESS Original Equipment 
Manufacturer (OEM) and Balance of Plant (BoP) contractor. This Supply 
Agreement will significantly influence the technical specifications that 
underpin the BESS at the Development. The technical specifications will 
comply with all mitigations listed within this FSMP. 

10 The BESS facility will consist of energy storage cells, modules, racks, cable 
and connectors, Battery Management System (BMS), DC isolators and 
Housings, Power Conversion Systems (PCS / inverters and step-up 
transformer(s)), containerised housings, cables, connectors, smoke and fire 
detection systems, and fire suppression systems. 

11 The BESS is planned to consist of multiple enclosures, housing battery 
modules placed in series to form a rack, racks placed beside each other in 
parallel, heating/cooling system, fire detection and prevention system (linked 
together to a central fire control panel), and a Battery Management System 
(BMS) to ensure the safe management of each single rack/string (and to 
isolate each rack/enclosure by opening DC contactors). The Energy 
Management System (EMS) forms the second layer of protection, ensuring 
all rack/enclosure level BMSs are operating within the safe limits, and allows 
the Operations and Maintenance (O&M) team to remotely operate and 
monitor the system through the site wide Supervisory Control And Data 
Acquisition (SCADA) system. 

12 The battery cells have a design life of 25 years, and the DCO specifies an 
operational phase of 40 years. Equipment will be replaced as required to 
meet the 25 year design life requirement. Where components are replaced 
due to failure, or end of life, these will be replaced with equivalent 
components and certification. Any Lithium-Ion batteries replaced due to 
failure, augmentation or end of life, shall maintain or exceed the same level 
of certification that the batteries were previously procured with. The 
Applicant will appoint an O&M Contractor to conduct periodic maintenance 
activities on all aspects of the BESS facility. 

A5.4.1.3 OBJECTIVES 

13 The objectives of the recommendations in this FSMP are to: 

• Assist the Applicant to fulfil their responsibilities to provide appropriate 
and effective fire safety management in their premises; 

• Support the design fire strategy; 

• Assist managers responsible for fire safety in the premises in  
discharging their duties effectively; and 

• Provide a documentary record of the fire safety arrangements in the 
premises to assist in demonstrating compliance with the requirements of 
The Fire Safety Order (see section A5.4.1.5). 
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A5.4.1.4 APPROACH 

14 The FSMP recommendations cover the following key areas: 

• Organisation – overview of the planned organisation including roles and 
responsibilities; 

• Fire Safety Arrangements – fire safety arrangements for the site, 
including: 

• Risk Assessment - comprehensive risk assessment covering the 
most critical failure modes experienced by the BESS from its initial 
transportation to site and storage, to issues seen on other similar 
sized BESS facilities. The risk assessment includes prevention 
measures and mitigations that must be implemented throughout the 
design, construction and operation of the project; 

• Recommendations List - the recommendations list contains technical 
guidance from independent insurers, GNR BESS will demonstrate 
compliance with  these insurance requirements, considering NFPA 
855 to enhance the design of the facility, mitigating fire risk as far as 
reasonably possible. The goal is to prevent any event from occurring, 
and secondarily introduce mitigations to prevent the spread of any 
such event; 

• Monitoring – evacuation drills, checks, maintenance and testing, record 
keeping; and 

• Audit and Review – review schedule, audit trail requirements and 
response to changes. 

A5.4.1.5 REFERENCE DOCUMENTS 

• BS 9999: 2017 Code of practice for fire safety in the design, 
management and use of buildings; 

• UL 1973 – Standard for Batteries for Use in Stationary, Vehicle Auxiliary 
Power and Light Electric Rail (LER) Applications. 

• UL 9540 – Energy Storage System (ESS) Requirements; 

• UL 9540A – Battery Energy Storage System (ESS) Test Method; 

• NFPA 68 – Standard on Explosion Protection by Deflagration Venting; 
NFPA 69 – Standard on Explosion Prevention Systems; 

• NFPA 855 – Standard for the Installation of Stationary Energy Storage 
Systems; 

• IEC 62619 –Secondary cells and batteries containing alkaline or other 
non-acid electrolytes - Safety requirements for secondary lithium cells 
and batteries, for use in industrial applications; 

• Allianz Global Corporate and Speciality, Allianz Risk Consulting, Tech 
Talk 26 – Battery Energy Storage Systems (BESS) Using Li-Ion 
Reference 26/19/02; 

• FM Global, Property Loss Prevention Datasheets, 5-33 Lithium-Ion 
Battery Energy Storage Systems, Interim Revision January 2024; 

• BS5839-1:2017 - Fire detection and fire alarm systems for buildings – 
Part 1: Code of practice for design, installation, commissioning and 
maintenance of systems in non-domestic premises; 

• BS EN IEC 62933-5-1 Electrical energy storage (EES) systems - Part 5-
1: Safety considerations for grid-integrated EES systems - General 
specification. 
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• BS EN IEC 62933-5-2 Electrical energy storage (EES) systems - Part 5-
2: Safety requirements for grid-integrated EES systems - 
Electrochemical based systems. 

• The Building Regulations 2010, Approved Document B (Fire Safety) - 
Volume 2;  

• European Association for Storage of Energy (EASE), Battery Energy 
Storage System (BESS) Safety Best Practices Guideline, March 2025; 
and  

• The Fire Safety Order. 

A5.4.2  ORGANISATIONS 

A5.4.2.1 ROLES AND RESPONSIBILITIES 

15 Table A5.4.1 sets out the recommended fire safety roles and responsibilities 
relevant to the management structure. 

Table A5.4.1 – Roles & Responsibilities 

Role Summary of Responsibilities 

Board / Directors • Must ensure all relevant statutory fire safety provisions 
and requirements are always implemented and 
complied with in full; 

• Ensure that the fire safety policies/codes of practice 
that complement this management plan are in place, 
properly implemented and reviewed; 

• Ensure that qualified people are appointed to oversee 
and implement fire safety arrangements, and ensure 
that they are competent and appropriately trained to 
undertake their duties; 

• Ensure that arrangements are in place for the 
completion of Fire Risk Assessments and fire risk 
assessment reviews, including, where appropriate, 
technical surveys in respect of fire protection; 

• Ensure that fire, security, and health and safety 
arrangements at the premises are adequate and 
complementary; 

• Ensure that the plant has adequate insurance 
coverage. 

Fire Safety Manager • Ensure that Fire Risk Assessments and reviews are 
carried out when required; 

• Ensure that fire safety systems and equipment are 
appropriately located and properly maintained; 

• Ensure that a robust and effective Emergency 
Response Plan is in place to safely evacuate all 
persons, whether employees, visitors etc. This 
emergency plan must take into account people with 
mobility, sensory and learning impairments, including 
those with temporary impairments; 
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Role Summary of Responsibilities 

• Arrange for the Emergency Response Plan to be issued 
to employees, visitors etc. to inform them what to do in 
the event of a fire, particularly safe evacuation; 

• Ensure that staff are appropriately trained in fire safety 
procedures to reflect the requirements of the Fire Risk 
Assessment; 

• Ensure that a copy of the current Fire Risk Assessment 
for the premises is readily accessible, and its provisions 
complied with; 

• Ensure that Fire Risk Assessments are reviewed at 
appropriate intervals; 

• Ensure that effective arrangements are in place for 
contacting the emergency services; 

• Ensure that the Fire and Rescue Service are aware of 
any significant hazards associated with the premises 
e.g., ethanol and any other dangerous substances; and 

• Liaise with NFRS to include post-incident meetings to 
discuss response, lessons learned and improvements 
to procedures. 

BESS Specialist 
Consultant 

• Ensure that all relevant applicable standards and 
regulations are implemented in the selected BESS 
technology;  

• Provide technology reviews from a BESS fire safety 
engineering angle;   

• Support Board/Directors, Fire Safety Manager among 
others with BESS engineering knowledge and 
intelligence to optimise solutions to reduce fire and 
explosion risks. 

Competent / 
Designated Persons 

• Assist and support with the preparation and review (at 
least annually) of Fire Risk Assessments; 

• Ensure compliance with the outcomes of the Fire Risk 
Assessment and that the necessary control measures 
are implemented; 

• Prepare and review the Fire Emergency Plan and 
ensure it is issued to all staff; 

• Ensure information on fire safety arrangements is 
available to staff; 

• Ensure all staff, visitors etc. are inducted on the 
contents of the Fire Emergency Plan; 

• Arrange and review fire drills at a suitable frequency; 

• Specify the arrangements for assisting visitors, disabled 
people or those with temporary physical impairments to 
safely evacuate the premises. Where appropriate, a 
PEEP must be developed; 
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Role Summary of Responsibilities 

• Ensure Fire Alarms are tested in accordance with the 
testing and maintenance schedule; 

• Monitor that all fire safety equipment and systems are 
appropriately and regularly maintained; 

• Ensure the Fire Safety Logbook is kept up to date; 

• Ensure that Fire Action Notices and fire signage are 
appropriate and kept up to date; 

• Ensure all escape routes are kept clear of obstruction 
and that access to fire extinguishers and fire alarms is 
not impeded; 

• Ensure that all relevant fire prevention procedures are 
put into effect; 

• Ensure that fire safety inspections of the premises are 
carried out; 

• Ensure local fire related safety policies including no-
smoking; and 

• Liaise with NFRS to include post-incident meetings to 
discuss response, lessons learned and improvements 
to procedures. 

Employees • Ensure familiarity with the Fire Emergency Plan for the 
premises and co–operate by participating in fire 
evacuation/drill procedures and by observing practical 
fire safety arrangements; 

• Fully conversant with site strategy and steps to be 
taken during any events related to fire; 

• Know, and co-operate with, the fire safety manager(s) 
for the premises; 

• Report to a relevant manager any concerns about fire 
safety; 

• Are familiar with all escape routes; 

• Take care to not wedge fire doors open, nor block or 
obstruct them; 

• Are aware of the action to be taken on discovering a 
fire, hearing a fire alarm, for raising the alarm (including 
the location of fire alarm call points) and for calling the 
Fire and Rescue Service; 

• Promptly evacuate the premises, in accordance with 
the Emergency response plan, to a place of safety 
without putting themselves and others at risk, and do 
NOT attempt to extinguish a fire unless they have been 
specifically trained; and 

• Comply with the No Smoking policy in place. 
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16 Arrangements should be put in place to ensure deputies are nominated to 
perform essential functions in the absence of the primary designated person. 

A5.4.2.2 COMPETENCE 

17 All those who have designated roles and responsibilities in respect of the fire 
safety management plan shall be competent. Competence will be achieved 
through knowledge, training and experience. 

A5.4.2.3 AUTHORITY 

18 Any person with a designated role and/or responsibility would be given the 
necessary authority to make decisions and take actions commensurate with 
their role / responsibilities. 

A5.4.2.4 COMMUNICATION 

19 Methods of communication are to be put in place to ensure effective sharing 
and exchange of fire safety information. 

20 The essential areas for communication are set out in Table A5.4.2. 

Table A5.4.2 – Communication 

Subject Method / Procedure 

Dissemination of information 
about fire hazards 

• Safety briefings and meetings. 

• Exchange of documents. 

Fire prevention arrangements • Included within staff training and refresher 
meetings. 

• Communicated with NFRS via email. 

Emergency fire response 
procedure 

• Included with staff training and refresher 
meetings. 

• Communicated with NFRS via email. 

• Local copy available within Information Box at 
main and emergency entrances to site. 

• Local copy available within welfare facility on-
site (construction and operation). 

• Readily accessible to Operations and 
Maintenance (O&M) control room. 

Reporting system for concerns 
or deficiencies in fire safety 
matters 

E.g., verbal, submit hard-copy form, e-form via 
app. 

Liaison with local Fire & 
Rescue Service 

• Familiarity visits. 

• Communication via email and phone. 

• Emergency Response Plan (ERP) within 
Information Box. 

• Post-incident meeting to discuss response, 
lessons learned and improvements to 
procedures. 
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Subject Method / Procedure 

Informing relevant parties on 
the stakeholder management 
plan 

Communication via phone, email and meetings. 

 

A5.4.2.5 PROJECT DEVELOPMENT CYCLE GUIDANCE 

21 Communication between the relevant parties during the construction phase 
is critical to ensure fire safety on site. 

22 Table A5.4.3 sets out the key aspects of the expected co-ordination between 
the Applicant, the BESS OEM, BoP contractor and any other personnel on-
site. 

Table A5.4.3 – Project Development Cycle Communication Requirements 

Subject Key Summary Notes 

Significant Fire 
Hazards 

 

The Applicant will be responsible 
for ensuring the correct information 
flow between the relevant parties 
regarding significant fire hazards, 
their locations, quantities and any 
key precautions to be taken. 

Precautions covered 
within Section 3. 

Communications 

 

Agree process for communicating: 

• Warning of fire; 

• Other fire-related alerts; 

• Changes in fire hazards; 

• Reports of fire concerns 
affecting the other party’s area; 
and 

• Interface between operator’s 
control room and NFRS. 

Other alerts may 
include investigating 
potential concerns (e.g., 
smell of smoke). 

Meetings (routine or ad-
hoc) may be arranged. 

Emergency 
Response 

 

Agreements on: 

• Designated escape routes; 

• Shared escape routes; 

• Assembly points; 

• Meeting fire crews attending; 

• Step by step guide for 
evaluating any potential BESS 
facility fires; and 

• Post-incident de-brief / 
remediation. 

ERP to be agreed with 
NFRS prior to 
construction 
commencing. 

First Aid Provide information on first aid 
provisions on site, nearest 
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hospitals and emergency contact 
details. 

A5.4.3  FIRE SAFETY ARRANGEMENTS 

A5.4.3.1 FIRE SAFETY DESIGN 

23 The chosen BoP contractor retains control of the fire safety design until 
handover to GNR BESS. The BoP contractor will be responsible for 
integrating the site-wide fire protection and suppression strategy. 

A5.4.3.2 RISK ASSESSMENT 

24 The risk matrix in Table A5.4.4 has been developed to consider the 
probability and impact of any identified failure modes, and the prevention / 
mitigation measures that could be included throughout the different phases 
of the project. 
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Table A5.4.4 – Risk Assessment Matrix 

 Probability 

  
Severity Description 1 

(Remote) 

2 

(Unlikely) 

3 

(Possible) 

4 

(Probable) 

5 

(Almost 
Certain) 

S
e

v
e
ri

ty
 (

S
) 

5 – Catastrophic Risk of death, explosion, complete loss of facility, catastrophic environmental damage HIGH CRITICAL CRITICAL CRITICAL CRITICAL 

4 – Major Life changing injury, extensive damage to facility, significant environmental damage HIGH HIGH CRITICAL CRITICAL CRITICAL 

3 – Moderate Significant non-life changing injury, significant damage to facility, minor environmental damage MEDIUM MEDIUM HIGH HIGH CRITICAL 

2 – Minor Minor injury, minor damage to facility, LOW LOW MEDIUM HIGH HIGH 

1 – Inconvenience No risk of injury, no damage to facility and no environmental damage LOW LOW LOW MEDIUM MEDIUM 

 

Table A5.4.5 – Site Risk Assessment Matrix 

No. Component Hazard Cause of 
Hazard 

Consequence Initial Risk 
Assessment 

Prevention / Mitigation Strategy Residual Risk 
Assessment 

Further comments 

S P Risk S P Risk  

1 Battery Battery fire Transportatio
n 

• Personnel 
Injury. 

• Physical 
damage to 
Battery. 

• Toxic 
chemicals 
leak. 

• Explosion. 

3 3 High Lithium batteries are required to pass Section 
38.3 of the UN Manual of Tests and Criteria 
(UN Transportation Testing). 

The provision of a UN 38.3 or UN 
transportation testing report is required for 
transportation. 

UN 38.3 requires several tests to prove the 
battery design is safe for transportation 
including thermal, vibration, shock, short 
circuit, and impact testing. 

The chosen technology will require testing 
evidence to UN 38.3 to prove the design is 
safe for transportation. 

3 1 Medium UN 38.3 testing will be conducted on 
the design to reduce the probability of 
this occurring. 

2 Natural 
Hazard 

Water 
damage
  

Flooding • Water 
damage to 
BESS 
equipment / 
submerged 
site 

4 1 Critical A Flood Risk Assessment (FRA) has been 
completed for the Development, which 
identified no flood risk for Work Area no. 5a, 
including the BESS. 

4 1 Medium No effect is expected from flooding on 
the BESS. 

3 Battery Thermal 
hazard
  

 

Battery Cell / 
Module 

Over / Under 
Temperature 

• Injuries to 
personnel 
(burns, 
smoke, and 
chemical 
inhalation). 

3 3 High BESS containers are generally cooled by a 
Heating Ventilation and Air Conditioning 
(HVAC) unit or are liquid cooled using a heat 
exchanger, expansion vessel, pump and 
associated small bore pipe work to infer heat 
transfer from the battery cells. 

3 1 Medium The Applicant shall procure field 
proven equipment. 
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No. Component Hazard Cause of 
Hazard 

Consequence Initial Risk 
Assessment 

Prevention / Mitigation Strategy Residual Risk 
Assessment 

Further comments 

S P Risk S P Risk  

 

 

• Damage to 
battery cell 
and BESS 
container. 

The battery cells will have a target temperature 
which is pre- programmed by the BESS 
Original Equipment Manufacturer (OEM) in the 
Battery Management System (BMS) which 
communicates with the Industrial Personal 
Computer or package controller within the 
control panel. This then drives the cooling 
system to act to maintain an optimum ambient 
temperature to maintain the pre-programmed 
operating environment. 

Where the cooling system develops a fault, 
alarms will immediately be sent via the BESS 
SCADA system to the operations control room. 
The BESS container will automatically be 
prevented from charging / discharging, to allow 
the operators time to rectify the fault. 
Continuous preventative maintenance as 
advised by the BESS OEM. 

Regular maintenance of the BESS will be 
conducted in accordance with the BESS 
OEM’s recommendations. 

4 Battery Thermal 
hazard
 
  

Fire 
Detection 
System 
Failure 

• Injuries to 
personnel 
(burns, 
smoke, and 
chemical 
inhalation). 

• Damage to 
battery cell 
and 
surrounding 
BESS 
infrastructure. 

4 3 Critical The BESS OEMs under consideration 
predominantly supply their solution with a 
minimum of 1 x smoke detector and 1 x heat / 
CO detector, these designs will have several 
sensors of each for back- up and these will not 
be connected on the same line to provide 
redundancy. Alternative suppliers will utilise 
the BMS and associated proven algorithms 
rather than physical detection devices, to 
detect if an event is occurring. 

In the rare event of a complete fire detection 
system failure, the initial communications loss 
or any continuous rise in temperature or 
electrical fault would be detected by the BMS 
and error messages communicated to the 
SCADA for operator rectification. 

Maintenance of the fire detection system is 
critical to ensure operation, at regular intervals 
as dictated by the BESS OEM, the operator 
will conduct checks on the full detection 
system. 

2 3 Medium The severity is reduced due to the unit 
having several protections, starting 
from initial procurement of proven, 
certified components to BESS 
equipment that has been tested for 
propagation. 
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No. Component Hazard Cause of 
Hazard 

Consequence Initial Risk 
Assessment 

Prevention / Mitigation Strategy Residual Risk 
Assessment 

Further comments 

S P Risk S P Risk  

5 Battery Thermal 
hazard
  

Fire 
Suppression 
System 
Failure 

• Injuries to 
personnel 
(burns, 
smoke, and 
chemical 
inhalation).  

• Damage to 
battery cell 
and 
surrounding 
BESS 
infrastructure. 

 

4 3 Critical Where the fire suppression system fails to 
activate when required, the emergency 
response plan for the site should be followed. 
Upon the initial activation of the fire detection 
system, the SCADA system will notify the 
operators to enable the emergency response 
plan and contact NFRS for assistance. 

The battery modules and enclosure selected 
during the tender process should be all proven 
to the UL9540A – Battery Energy Storage 
System (ESS) Test Method. UL9540A 
standard subjects the battery modules and 
enclosure to large scale fire testing, batteries 
are forced into failure, held for a period of time, 
and then proven to not propagate extensively 
outside the limits of the test, nor have an 
excessive concentration of flammable gas. 

3 2 Medium Please note that BESS OEMs 
determine the fire suppression system 
for the BESS container. 

The operator has selected LFP 
batteries as their battery selection. 

The operator has also optimised the 
layout of the site using NFPA 855 – 
Standard for Installation of Stationary 
Energy Storage Systems, this further 
reduces  the chance of the event 
propagating from container to 
container by enforcing clearance 
distances from potential exposure, 
with exceptions for equipment that 
have completed UL9540A testing and 
are approved by NFRS 

/ NSDC. 

6 Battery Thermal 
hazard
  

Battery Cell / 
Module 
Failure – 
Thermal 
Runaway 

• Injuries to 
personnel 
(burns, 
smoke, and 
chemical 
inhalation). 

• Damage to 
battery cell 
and 
surrounding 
BESS 
infrastructure. 

5 3 Critical The Applicant will procure equipment in 
accordance with UL 9549 (or IEC 62619 ) 
certification and UL9540A testing, to prove that 
the fire will not spread to adjacent modules / 
units / systems as the testing shows. The 
philosophy is then to use the water within the 
fire tanks to cool adjacent enclosures / 
cabinets to add a secondary layer of 
prevention and allow the effected item to 
consume itself. 

Section 2.5.3.3 (Early Intervention Thermal 
Runaway Prevention) of FM Global 5-33 
(2024) sets out that the battery protection 
system together with the BMS will be capable 
of automatic early detection and electrical 
isolation of a thermal runaway event via 
constant monitoring of the cells’ temperature or 
by off-gas detectors capable of identifying the 
volatile organic compounds that commonly 
precede thermal runaway. 

3 1 Medium The BoP contractor and BESS OEM 
shall provide a detailed methodology 
of the purpose of the fire detection 
and suppression system, with 
particular emphasis on the 
disconnection of the BESS, 
interlocking of the container and 
HVAC systems. 

7 Battery Explosion 

Hazard 

Battery Cell/ 

Module 

Failure – 

Thermal 

Runaway. 

 

• Damage to 
battery 
components 
and 
surrounding 

5 2 Critical NFPA 855 (2023) Section 9.6.5.6.6 states that 
when batteries are installed in a container 
outside, they must comply with one of the 
following: 

5 1 High The selected BESS unit will be 
equipped with either an explosion 
prevention system, compliant with 
NFPA 69, or a deflagration venting 
system, compliant with NFPA 68. This 
will form part of a comprehensive 
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No. Component Hazard Cause of 
Hazard 

Consequence Initial Risk 
Assessment 

Prevention / Mitigation Strategy Residual Risk 
Assessment 

Further comments 

S P Risk S P Risk  

Thermal 

effects chain 

reaction from 

cells within 

the battery 

module. 

 

BESS 
infrastructure. 

• Release of 
toxic gases – 
pollution. 

• Injury to site 
personnel 
(burns, smoke 
and chemical 
inhalation. 

• Release of 
flammable 
gasses. 

• Explosion prevention systems designed, 
installed, operated, maintained and tested in 
accordance with NFPA 68. 

• Deflagration venting installed and maintained 
in accordance with NFPA 68. 

Alternatively, these explosion prevention and 
deflagration venting features may be omitted if 
the BESS unit is deemed sufficiently safe from 
fire propagation, as demonstrated by adequate 
testing and by proving that the BESS design 
does not allow flammable gas concentrations 
inside the container to exceed 25% of the LFL. 

safety strategy that takes into account 
all potential scenarios in the event of 
an emergency. 

8 Battery Explosion 
hazard 

Ventilation 
System 
Failure 

 

Battery Cell/ 
Module 
Failure – 
Thermal 
Runaway. 

• Injuries to 
personnel 
(blast 
pressure 
effects and 
burns). 

• Damage to 
batteries and 
surrounding 
BESS 
infrastructure. 

5 3 Critical Section 2.5.5 (Air Circulation/Mechanical 
Ventilation) of FM Global 5-33 (2024) and the 
NFCC guidance (2025 draft) set out the 
following measures: 

To prevent explosions caused by off-gassing, 
particularly hydrogen accumulation, due to 
inadequate air circulation in the battery 
containers, hydrogen detectors will be installed 
to alarm at 10% Lower Explosive Limit (LEL) in 
the battery containers. A forced 
circulation/ventilation system will be provided 
to vent off-gases to safe levels and activate 
emergency exhaust ventilation at a maximum 
of 25% LEL to rapidly exhaust air directly 
outdoors. The system's design will incorporate 
non-combustible ductwork, carefully routed to 
prevent water ingress and explosive gas 
leakage to other areas of the container and will 
include alarm notifications to a constantly 
attended location. This system will be 
integrated into the site's emergency response 
plan (ERP) and will have a clear marking of the 
ventilation system's disconnect switch to 
ensure emergency responders do not 
inadvertently disconnect the power supply 
during an incident. 

2 3 Medium  

9 Battery Thermal 
hazard
  

Battery Cell / 
Module Over 
/ Under 
Voltage 

• Irreversible 
Battery 
damage. 

3 2 Medium Batteries will be continuously monitored by the 
Battery Management Module (BMS).  Where 
the BMS detects a cell in under voltage, Under 
Voltage Protection (UVP), an alarm would be 

2 1 Low  
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No. Component Hazard Cause of 
Hazard 

Consequence Initial Risk 
Assessment 

Prevention / Mitigation Strategy Residual Risk 
Assessment 

Further comments 

S P Risk S P Risk  

• Efficiency 
reduction. 

• Thermal 
Runaway. 

sent to the SCADA to inform the operator and 
the BMS should take corrective action to 
increase the cell voltage. 

Where the battery cell is detected to have an 
overvoltage, Over Voltage Protection (OVP) 
will be activated. The BMS will force shut the 
battery rack contactors, bringing the rack 
offline and isolated from the remainder of the 
unit. Further investigation will be required, but 
it is likely that the battery module will be 
replaced by the battery supplier. 

10 All BESS 

equipment 

Electrical 
hazard
  

Communicati
ons Failure 

 2 2 Low Where a rare communications failure occurs 
within the BESS containers, the system will 
lock in, and all DC contactors will close to 
isolate the effected BESS enclosure. The 
auxiliary power will be maintained to provide 
power to the monitoring systems of the BESS. 

For a site-wide power outage, there is a UPS 
which is used to power only the critical auxiliary 
circuits until the auxiliary power can be 
returned. 

The UPS will undergo continuous maintenance 
as part of the O&M regime. 

1 2 Low The communications logic from each 
BESS OEM will vary, the 
communications logic is usually 
CANbus between each rack and the 
system BMS, then MODbus RS484 or 
TCP/IP to the EMS and onwards to 
the SCADA. The SCADA then 
provides access to the operators 
through a local or remote HMI within 
the operations control room, then 
finally on to the integration with the 
grid where applicable. 

11 Battery Thermal 
hazard
  

HVAC / 
Liquid 
Cooling 
System 
Failure 

• Injuries to 
personnel 
(burns, 
smoke, and 
chemical 
inhalation). 

• Electrical and 
fire damage 
to battery 
cell. 

3 2 Medium Entering standby mode allows the effected 
BESS enclosure to prevent any unintended 
temperature increases due to charging / 
discharging. The temperature will gradually 
increase / decrease to the local ambient 
temperature over time. The operators will be 
alerted through the SCADA and can 
immediately proceed with corrective action 
using the on-site spares contingent. 

Maintenance of the HVAC system is critical to 
ensure reliable operation. At regular intervals 
as dictated by the BESS OEM, the operator 
will conduct preventative maintenance 
including filter clean-ups, filter replacements, 
refrigerant checks / re-charge or coolant 
checks / top-ups and related activities to 
ensure reliable operation of the cooling 
system. 

2 1 Low The HVAC system is normally 
powered from the auxiliary circuit for 
the site, which is fed from the main 
grid voltage via a step-down 
transformer. Where the system fails 
through mechanical, electrical or 
software means, the operators will be 
notified via the EMS / SCADA system 
that an error has occurred. The 
effected BESS enclosure will 
automatically enter standby mode by 
not importing / exporting from the 
batteries. 

12 All BESS 

equipment 

Electronica
l Failure 

Energy 
Management 

• Electrical and 
fire damage 

2 1 Low Where a very unlikely error occurs with the 
EMS and too much power is imported from the 

1 1 Low The EMS is used to control all of the 
devices and interfaces on site, it 
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No. Component Hazard Cause of 
Hazard 

Consequence Initial Risk 
Assessment 

Prevention / Mitigation Strategy Residual Risk 
Assessment 

Further comments 

S P Risk S P Risk  

and 
Thermal 
Hazard
  

System 
Failure 

to battery cell 
and other site 
equipment. 

grid or too much power is exported from the 
BESS, there are multiple lines of protection. 
The transformers on each BESS block are 
likely to be protected via Voltage Transformer 
monitoring and potentially Current Transformer 
monitoring, that will trip the site or BESS block 
off as required. The PCS also has voltage 
protection and will trip when outside of the 
expected voltage range. 

provides a bridge from the BESS to 
the customer, market and utility 
interfaces. The EMS dispatches each 
of the energy storage systems and 
controls the communications to 
influence the charging / discharging of 
the batteries. 

13 Transformer 

/ Power 
Conversion 
System 

Thermal 
and 
Environme
ntal hazard
  

Transformer / 
Power 
Conversion 
System 
Failure 

• Fire 
spreading to 
surrounding 
BESS 
containers 
and/or 
surrounding 
environment. 

4 2 High The transformers and PCS will be positioned 
according to the manufacturer’s guidance. The 
transformer will be bunded to prevent the 
potential leakage of cooling fluid to the 
environment. 

3 1 Medium  

14 Transformer 

/ Power 
Conversion 
System 

BESS 

Electrical 
hazard
  

Arcing or 
short circuit 

• Electrocution 
resulting in 
injury or 
fatality 

• Ignition to 
start fire 

5 2 Critical The BESS OEM and BoP Contractor shall 
provide arc flash protection, proven through 
relevant studies. 

The relevant contractors will conduct arc flash / 
fault level studies for the HV switchgear 
according to IEEE 1584 or equivalent and 
provide arc-flash PPE requirements for 
relevant equipment on site. 

All equipment on site will be subject to an 
intensive maintenance regime in accordance 
with the relevant BESS OEM, and BoP 
Contractor. 

5 1 High  

15 All BESS 

equipment 

Electrical 
hazard
  

Failure to 
follow 
maintenance 
regime 

• Reduced 
BESS 
lifetime. 

• Battery 
efficiency and 
capacity 
decrease. 

1 2 Low The BESS OEM provides a minimum 
recommended operation and maintenance 
regime that must be followed throughout the 
lifetime of the facility. The BESS O&M 
contractor and BESS OEM are both 
incentivised to fully implement the 
maintenance regime, as the financial 
performance from both parties may be 
significantly impacted from premature 
degradation, unexpected downtime or loss of 
systems. The operator should carry out 
periodic inspections and site meetings to 
ensure that the O&M provider is adhering to 
the recommended guidance. 

1 1 Low  
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No. Component Hazard Cause of 
Hazard 

Consequence Initial Risk 
Assessment 

Prevention / Mitigation Strategy Residual Risk 
Assessment 

Further comments 

S P Risk S P Risk  

16 All BESS 

equipment 

Environme
ntal hazard
  

Failure to 
follow 
vegetation 
management 
/ debris 
management 

• Injuries to 
personnel 

• Damage to 
BESS 
infrastructure. 

1 2 Low The operator will sign an agreement with an 
O&M provider to ensure that the BESS site is 
well maintained. The operator will delegate the 
site maintenance including vegetation 
management to the O&M provider. The O&M 
provider shall ensure that there is no over-
hanging vegetation across the site boundaries, 
all BESS containers including transformer / 
PCS must be completely free of over-hanging 
tree branches and be sited a minimum of 3m 
from the closest vegetation in accordance with 
NFPA 855, unless UL9540A test reports are 
submitted to relax this restriction with approval 
from NFRS / the LPA. 

1 1 Low  

17 All BESS 
Equipment 

Thermal 
hazard 

Emergency 
services 
unable to 
respond 
effectively 
due to lack of 
knowledge of 
battery 
chemistry, 
system size 
and 
procedure. 

• Unwarranted 
damage to 
BESS 
equipment and 
surrounding 
infrastructure. 

• Financial cost 
to replace and 
repair damage. 

• Injury to first 
responders/ 
SFRS. 

 

4 3 Critical A pre-incident and emergency response plan 
(ERP) will be developed in collaboration with 
the local fire rescue service to ensure effective 
response and safety in the event of a fire or 
explosion. The ERP will address key 
considerations, including hazard identification, 
safe access, water supply, firefighting 
infrastructure, vegetation management, and 
prevention of fire ignition and spread. Site 
personnel and the local fire rescue service will 
receive training on emergency plan priorities 
and actions to follow in the event of an 
incident, with regular updates and reviews to 
ensure the plan remains effective. 

2 2 Low Owners and developers directly 
benefit from developing an effective 
emergency plan as it can mitigate the 
overall scope of property damage and 
increases the likelihood of the facility 
maintaining continuity of operations. 

18 Batteries / 
Oil-filled 
Transformers 

Chemical 
spill 
hazard 

Inadequate 
containment 
and detection 
measures, 
equipment 
failure, or 
human error 

• Environmental 
pollution, 

•  Short circuit / 
Electrical fire 

• Damage to 
BESS 
infrastructure 

4 3 Critical Containment measures such as bunds for 
transformers and spill trays for liquid-cooling 
systems shall be installed, including leak 
detection sensors for the battery containers. A 
spill response plan will be developed and 
added to the ERP.  

2 2 Low  

19 All BESS 
Equipment 

Thermal 
hazard 

Inadequate 
fire stop (F-
stop) 
mechanism 

• Uncontrolled 
fire/explosion 

• Damage to 
BESS 
infrastructure 

4 3 Critical The F-Stop mechanism shall be designed to 
maintain the operational functionality of the 
BMS and firefighting or explosion prevention 
systems of the BESS while disconnecting non-
critical components during fire or explosion 
scenarios. These capabilities shall be tested 
and validated across multiple fault conditions. 

3 2 Medium  
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No. Component Hazard Cause of 
Hazard 

Consequence Initial Risk 
Assessment 

Prevention / Mitigation Strategy Residual Risk 
Assessment 

Further comments 

S P Risk S P Risk  

Functional safety assessments (FMEA/HARA) 
will be conducted to ensure F-Stop reliability. 
Compliance with relevant standards (UL 
9540/IEC 61508) will determine the need for 
redundancy, which will be implemented to 
eliminate single points of failure and enhance 
emergency reliability. 
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A5.4.3.3 FIRE PROTECTION MEASURES 

25 Passive and active fire protection measures should be maintained in good 
order to ensure their effectiveness. Active fire protection measures have 
been introduced throughout the site design, covering fire detection and 
suppression especially on the BESS containers as these are flagged as the 
highest risk assets. Passive fire protection has been included by following 
NFPA 855 guidance for the site layout design and firefighting equipment on 
site. 

26 They will be subjected to checks, tests and maintenance as detailed in 
Appendix D. 

27 Passive fire precautions as regards the physical conditions in the premises 
are designed to facilitate containment of fire by design, construction and 
layout, effective communication and safe evacuation. Active fire precautions 
within the fire safety management system detect and engage in the event of 
a fire, including fire alarm systems, emergency lighting systems, firefighting 
equipment and fire shutters / curtains. 

28 Passive and active fire protection measures will be maintained in good 
working order in accordance with manufacturer’s instructions and British 
Standard guidance where applicable. They will be subjected to checks, tests 
and maintenance as detailed in Appendix D. 

A5.4.3.4 RECOMMENDATIONS LIST AND COMPLIANCE 

29 Tables A5.4.6, A5.4.7 and A5.4.8 cover key loss prevention 
recommendations for the design, operation, protection, inspection, 
maintenance, and testing of BESS systems that utilise Lithium-Ion batteries. 
The Applicant has demonstrated compliance with the key measures outlined 
below, that aim to significantly reduce the potential and mitigate the impact 
of BESS related incidents. The guidance provided by these technical 
publications is used to ensure developers produce the most resilient site 
possible. Additional study will be required as the project proceeds throughout 
the development lifecycle. The following technical publications have been 
referenced to draft the recommendations list below: 

• Allianz Global Corporate and Speciality, Allianz Risk Consulting, Tech 
Talk 26 – Battery Energy Storage Systems (BESS) Using Li-Ion 
Reference 26/19/20; 

• FM Global, Property Loss Prevention Datasheets, 5-33 Lithium-Ion 
Battery Energy Storage Systems, Interim Revision January 2024. 

• European Association for Storage of Energy (EASE), Battery Energy 
Storage System (BESS) Safety Best Practices Guideline, March 2025. 
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Table A5.4.6 – Allianz Risk Consulting Recommendations  

Allianz Risk Consulting Recommendation Compliance Statement Compliance 

Fire Department 

Invite the fire department to your property to discuss BESS hazards. An 
adequate emergency response is the key to avoiding an uncontrolled fire. 
Keep in mind that some fire fighters will not fully understand the hazards 
and may assume that lithium-ion batteries are the same as lithium 
batteries. 

• Key questions to discuss with the fire department include: 

o What is the main difference between extinguishing and cooling? 

o How to handle a damaged battery? 

o How to manage the flammable and toxic gases? 

• Plan training exercises with the fire department when the system is 
commissioned. 

• Standard Operating Procedures (SOP) & Standard Operating 
Guidelines (SOG) are of major importance and should be updated and 
tested on a regular basis. 

The Applicant will engage with the Nottinghamshire Fire and Rescue Service 
and independent technical advisors for the production of the FSMP. The 
Applicant will seek to involve NFRS during the production of the emergency 
response plan that will be created for the site prior to the construction phase 
commencing. 

The Emergency Response Plan (ERP) will outline the steps to be taken by 
any personnel on site, personnel in the operations control room and provide 
key information for first responders who attend the site. The ERP will contain 
key information from the BESS OEM, The Applicant, and related parties to 
allow the first responders to evaluate the steps to be taken on site. 

The BESS OEM, BoP Contractor and O&M Contractor will be required to 
maintains SOPs as part of their quality plan. 

Full compliance upon completion of 
ERP 

Construction and Location 

Install BESS outdoors a minimum of 20 m (65 ft.) from important buildings 
or equipment. Maintain a minimum of 3 m (10 ft.) separation from lot lines, 
public ways and other exposures. 

• Within the module, maintain a minimum of 1 m (3 ft.) separation 
distance between enclosures for all units up to 50 kWh when not listed, 
or up to 250 kWh when listed. 

• Install a thermal barrier where the minimum space separation cannot be 
provided. 

• If the BESS must be located indoors, install in a 2-hour fire rated cut-off 
room, which is accessible directly outdoors for manual firefighting. 

• Restrict the access to competent employees or sub-contractors. 

• Ensure enclosures are non-combustible. 

The BESS facility design will follow regulations and NFPA 855. 

NPFA 855 allows the separation distance between containers to be reduced 
to 0.9 m, where large scale fire testing has been completed in accordance 
with UL 9540A or equivalent standards, and the UL 9540A test report is 
approved by the NFRS / LPA. The Applicant will include UL 9540A 
compliance as part of the tendering exercise, and this will drive final grouping 
and separation distances between enclosure to enclosure, and from each 
enclosure to exposures. 

The Applicant will submit the UL 9540A test report from the BESS OEMs for 
sign-off by the NFRS prior to construction commencing. It is recommended 
that this is also agreed with the insurer of the BESS prior to proceeding with 
the application. 

The BESS enclosures shall comply with UL 9540. 

Pending acceptance of the UL 9540A test report by the LPA / NFRS, The 
Applicant has allowed for a spacing of 3.0 m between BESS enclosures on all 
sides. 

Partially Compliant  

(Full compliance upon selection of 
BESS OEM) 

Material, Equipment and Design 

• BESS should be tested in accordance with UL 9540A, Test Method for 
Evaluating Thermal Runaway Fire Propagation in Battery Energy 
Storage Systems. 

This standard evaluates thermal runaway, gas composition, flaming, fire 
spread, re-ignition and the effectiveness of fire protection systems. Data 
generated can be used to determine the fire and explosion protection 
requirements for a BESS. 

• Place capacitor, transformer, and switch gear in separate rooms 
according to best engineering practices. 

The chosen BESS equipment will be tested as per UL 9540A, the BESS OEM 
will conduct testing initially at cell level, and then progress to module, unit and 
system level as required to demonstrate compliance with UL 9540A. UL 
9540A testing evaluates the design of the BESS equipment and is used to 
establish minimum clearance distances. 

The Applicant has allowed for a spacing of 8 m between the Transformer 
Station and BESS enclosures, final spacing shall be determined by the BESS 
OEM following provision of the UL 9540A test report(s). Any modification to 
the clearance distances and associated infrastructure post-consent will be 
completed through the discharge of DCO requirements process. 

Any transformers and switchgear shall be housed within a fenced off 
compound using CAT2 Mesh Fencing. Each transformer will have its own 

Partially Compliant 

(Full compliance upon selection of 
equipment supplier) 
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Allianz Risk Consulting Recommendation Compliance Statement Compliance 

bund and comply will the relevant clearance distances as described by the 
selected manufacturer and verified through calculations. Any switchgear will 
be housed within an independent Switchgear room within the compound. 

Ventilation and Temperature Control 

• Install adequate ventilation or an air conditioning system to control the 
temperature. Maintaining temperature control is vital to these batteries’ 
longevity and proper operation as they degrade exponentially at 
elevated temperatures. On the other hand, energy capacity of batteries 
drop at low temperatures. 

• Ensure ventilation is provided in accordance with the manufacturer’s 
recommendations. 

• Install and maintain the ventilation during all stages of a fire. Ventilation 
is important since batteries will continue to generate flammable gas as 
long as they are hot. Also, carbon monoxide will be generated until the 
batteries are completely cooled through to their core 

The manufacturer of the BESS designs the temperature control and 
ventilation of the BESS. Following commissioning, the operations and 
maintenance of the system will be the responsibility of the O&M contractor. A 
decision has not been reached on the cooling methodology, this will either be 
liquid or air cooled. The cooling functionality is extensively tested during the 
initial design of the BESS enclosures. 

The Applicant will ensure that their chosen BESS OEM’s equipment complies 
with NFPA 68 (Deflagration Venting) or NFPA 69 (Explosion Protection 
Systems). This is required as a mitigation against the build up of flammable 
gases if a thermal event was to occur and is required as part of compliance 
with NFPA 855. 

Partially Compliant 

(Full compliance upon selection of 
equipment supplier) 

Gas Detection and Smoke Detection 

• Install a very early warning fire detection system, such as aspirating 
smoke detection. 

• Install carbon monoxide (CO) detection within the container or BESS 
room. 

The Applicant will ensure that their chosen BESS OEM’s equipment contains 
smoke detection, and a heat detector / CO detector, or at a minimum 
monitoring of BMS data to detect early warning signs of an impending issue. 

Any detection will include audible and visual alarms, plus alarms on the HMI 
interface / link to The Applicant’s operations control room. 

Partially Compliant 

(Full compliance upon selection of 
equipment supplier) 

Fire Protection and Water Supply 

• Install sprinkler protection within BESS rooms and ideally within BESS 
containers. The sprinkler system should be designed to provide 12.2 
l/min/m² over 232 m². Water has been proven to be the best agent to 
fight a fire involving lithium-Ion batteries. It is important to note that other 
extinguishing agents, such as aerosols or gaseous extinguishing 
systems, will extinguish the fire, but they do not provide cooling like 
water. Insufficient cooling allows a hot and deep-seated core to remain. 
The heat will rapidly spread back through the battery and reignite 
remaining active sections. This is the primary reason ARC recommends 
the use of water for fighting the fire and cooling the batteries. 

• Implement a procedure for battery submersion in the pre-emergency 
plan performed by the fire department. Submerging batteries in water 
(preferably outdoors) after they burn has proven to be effective at 
cooling the batteries and neutralizing the thermal threat. They will 
continue to release gases, mostly carbon monoxide, but also flammable 
gas such as hydrogen. Therefore, never submerge several batteries in a 
confined space without adequate ventilation. 

• Ensure that sufficient water is available for manual firefighting. The 
ability of the fire department to control a fire involving a BESS depends 
on the presence of an adequate water supply and their knowledge of the 
hazards. The following should be considered: 

o An external fire hydrant should be located within 100 m (330 ft.) of 
the BESS room or containers. 

The Applicant will procure equipment with UL9540 certification (or IEC 62619) 
and a UL 9540A test report, this test report is evidence that will be submitted 
to the NFRS and/or LPA to demonstrate that the chosen BESS equipment will 
not propagate from module to module, unit to unit, or system to system 
depending upon the final level of testing performed. 

The Applicant will appoint an independent assessor to review the UL 9540A 
test report in accordance with NFPA 855 prior to submission to NFRS (this 
will be an independent consultant, with no prior knowledge of the project). The 
interpretation of the test report from the independent engineer will drive the 
final site design, with guidance from NFRS expected. 

The chosen BESS OEM’s equipment will have evidence that for UL 9540A 
testing no fire propagation occurred at any level of the BESS unit. The chosen 
fire suppression system will prevent cell-to-cell propagation and may include 
water-based systems with the use of sprinklers, complete with available 
connections for the fire rescue service. If no suppression system is present in 
the units, alternative measures will be implemented to prevent fire or thermal 
events from spreading to adjacent equipment.  

The Applicant’s firefighting strategy will include cooling nearby BESS 
enclosures using the available water supply on site. 

The Applicant has included water tanks that meet the minimum requirements 
of NFRS, NFPA 855 and ARC. The water supply will provide 1,900 litres per 
minutes (LPM) for at least 2 hours, The Applicant has made provision for two 
tanks, each containing 231 m3 of firefighting water. 

Partially Compliant 

(Full compliance upon completion of 
ERP, and selection of equipment 
supplier.) 
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Allianz Risk Consulting Recommendation Compliance Statement Compliance 

o The water supply should be able to provide a minimum of 1,900 
l/min (500 gpm) for at least 2 hours. 

Due to the UL9540A testing, the BESS should remain in place until the 
thermal event has fully ended (decided by the BESS OEM emergency 
response room and NFRS). 

Maintenance 

Follow original equipment manufacturer recommendations for the 
inspection, testing and maintenance of BESS. In addition, ensure that the 
following are completed: 

• Measure the internal resistance of the cells. Replace the cells when a 
dramatic drop is detected. Keep in mind that the internal resistance is 
mainly independent of the state of charge but increases as the battery 
ages. Therefore, it is a good gauge of predictable life. 

• Perform infrared scanning at least once per year. 

• Check for fluid leakage. 

• Implement electric terminal torquing procedures to maintain connection 
and contact integrity. 

The Applicant will appoint an O&M contractor with specific BESS 
maintenance experience. The chosen contractor will retain responsibility for 
maintaining the BESS, and The Applicant will provide oversight along with the 
BESS OEM to ensure that all maintenance activities are completed as 
planned. 

Battery cells are continually monitored using the BMS, and anomalies, such 
as voltage drop or unbalanced charge are flagged using the SCADA to the 
operations control room operators. 

We do not expect cell replacement to occur unless this activity occurs under 
the BESS OEM’s operations and maintenance teams. 

Partially Compliant 

(Full compliance upon selection of 
equipment supplier.) 
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Table A5.4.7 – FM Global – Guideline 5-33 Electrical Energy Storage Systems 

Ref. FM Global Guideline Statement Compliance Statement Compliance 

2.2.1 – 2.2.3 Energy Storage System (ESS) Selection 

2.2.1  Verify with the manufacturer or integrator that the LIB-ESS 
design, including cell type, battery management system (BMS), etc., is 
appropriate for the application. 

 

2.2.2  Establish a management of change procedure to ensure 
that batteries or BMS components are compatible with modified system 
requirements or that replacements are appropriate to the existing system 
requirements. 

2.2.3  Do not use refurbished or previously used ESS 
components, including cells or modules. 

The BESS OEM will propose solutions based upon the requirements 
provided by The Applicant. The relevant contractors will conduct Grid 
studies to ensure suitability for the intended application. 

The O&M contractor retains responsibility for spares management 
and record logs, all spare BESS components will be sourced directly 
from the BESS OEM as part of The Applicant’s spares strategy. 

The BESS OEM will not re-use components, this will be explicitly 
stated within the technical specification. 

Partially Compliant 

(Full compliance upon selection of 
equipment supplier.) 

2.3.1 Location 

2.3.1.1 Locate energy storage systems in accordance with one of 
the following, listed in order of preference: 

A. In an enclosure outside and away from critical buildings or 
equipment in accordance with 2.3.2 (Figure 2.3.1, location 1) 

B. In a dedicated building containing only LIB-ESS and associated 
support equipment in accordance with 2.3.3 (Figure 2.3.1, location 2) 

C. In a dedicated exterior cut-off room that is accessible for manual 
firefighting operations and is constructed in accordance with 2.3.4 
(Figure 2.3.1, location 3) 

D. In a dedicated interior corner cut-off room that is accessible for 
manual firefighting and is constructed in accordance with 2.3.4 (Figure 
2.3.1, location 4) 

E. In a dedicated interior cut-off room that is accessible for manual 
firefighting and is constructed in accordance with 2.3.4 (Figure 2.3.1, 
location 5) 

The BESS will be located outside and away from critical infrastructure 
in accordance with the first order of preference from clause 2.3.1.1. 

Compliant 

2.3.2 Outdoor LIB-ESS Enclosures and Containers2.3.2.1 Select or construct 
LIB-ESS enclosures/containers using only non-combustible materials. 

Separation distance is based on doors being located on only one side of 
the enclosure and no vents or unprotected openings on any other sides. 
It is also based on active systems (HVAC or liquid cooling) maintaining 
cell or module temperatures in the target enclosure or container. 

2.3.2.2  For containerized LIB-ESS comprised of lithium iron 
phosphate (LFP) cells, provide aisle separation of at least 5 ft (1.5 m) on 
sides that contain access panels, doors or deflagration vents. 

2.3.2.4  Provide separation between solid walls having no openings 
based on installation-level testing that demonstrates thermal runaway 
cannot propagate between containers. Where a fire test report is not 
available or the test did not result in a fire in the unit of origin, provide 
separation as indicated in Sections 2.3.2.2 or 2.3.2.3 as appropriate. 

The BESS will be located outside and away from critical infrastructure 
in accordance with the first order of preference from clause 2.3.2.1 
opposite. 

The BESS enclosures will be manufactured using non-combustible 
materials as per the project requirements. The minimum distance of 
1.5 m required for containerized LIB-ESS comprised of LFP cells is 
surpassed in all conceptual site layout schematics. The project 
requires a minimum separation distance of at least 3 m in compliance 
with 2.3.2.2, 2.3.2.4 and 2.3.2.5. 

 

Compliant 
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2.3.2.4.1  If any penetrations are present, the separation should be 
extended, or the penetrations should be protected or equipped with FM 
Approved fire-safe wall penetrations. 

2.3.2.4.2  Where explosion vents or other penetrations are provided, 
ensure they are arranged and directed away from surrounding 
equipment and buildings. 

In a fire, these enclosures may have vents or penetrations that could 
allow hot gas and products of combustion to escape the enclosure, 
causing an exposure to adjacent equipment or buildings. Penetrations 
could include electrical conduit, doors, HVAC units, etc. 

2.3.2.5  Provide a minimum space separation between LIB-ESS 
enclosures and adjacent buildings or critical site utilities or equipment in 
accordance with Data Sheet 1-20, Protection Against Exterior Fire 
Exposure, using hazard category 3 for the exposing building occupancy. 

2.3.3 Dedicated ESS Building or Enclosure Larger Than 46.5 m2 

Treat any prefabricated container or enclosure that is larger than 46.5 m2 
as a building. 

Not applicable.  The BESS Enclosures shall not exceed 16.2 m x 2.6 
m (42.12 m2) to comply with NFPA 855 requirements for Outdoor 
BESS enclosures or cabinets.  

Compliant 

2.3.4 ESS Cut-off Rooms 

2.3.4.1 For multiple racks installed in a single row or back-to-back, 
install solid, non-combustible fire barriers between adjacent racks. 

2.3.4.2 Provide a minimum 1-hour fire-rated room, floors, walls, 
and ceiling in accordance with Data Sheet 1-21. 

A. Provide FM Approved fire doors with the same room rating. 

B. Provide FM Approved fire barriers for all floor, ceiling, and wall 
penetrations. 

2.3.4.3 Install ESS with minimum separation in accordance with 
2.3.5. 

2.3.4.4 Provide mechanical ventilation in an ESS cut-off room at a 
rate of at least 1 cfm/ft2 (0.3 m3/min/m2) of floor area. (See 2.5.5) 

2.3.4.5 Provide damage-limiting construction. 

2.3.4.5.1 Design DLC in accordance with Data Sheet 1-44, Damage-
Limiting Construction, using propane as the representative gas. 

There are no ESS cut-off rooms as the BESS containers are located 
outside. 

Compliant 

2.3.5 Separation Distances for Indoor LIB-ESS Racks 

2.3.5.1  Provide 6 ft (1.8 m) minimum separation from the 
accessible face of an LIB-ESS rack to non-combustible materials, non-
combustible construction elements, and the accessible faces of adjacent 
LIB-ESS racks. 

The accessible face is the side that has a door, vent or can be opened, 
allowing fire to escape the rack of origin. 

2.3.5.2  Provide 9 ft (2.7 m) minimum separation from the 
accessible faces of LIB-ESS racks to combustibles and combustible 
construction elements. 

The BESS facility design will follow regulations and NFPA 855 as 
highlighted by the NFRS. 

The project requires a minimum separation distance of at least 3 m 
between the accessible face of the enclosures and testing as per UL 
9540A up to the installation level. 

 

The Applicant will include UL 9540A compliance as part of the 
tendering exercise, and this will drive final grouping and separation 
distances from enclosure to enclosure, and from each enclosure to 
exposures. 

Partially Compliant 

(Full compliance upon selection of 
equipment supplier.) 
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2.3.5.3  Separation between non-accessible sides of adjacent 
racks should be determined by an installation-level fire test 
demonstrating that thermal runaway cannot propagate between racks. 
Where a test report is not available or the test did not result in a fire in 
the rack of origin, assume thermal runaway will propagate between 
racks. See Section 2.4 for expected fire duration. 

 

The Applicant will submit the UL 9540A test report from the BESS 
OEMs for sign-off by the NFRS prior to construction commencing. 
This will also be agreed with the insurer of the BESS prior to 
proceeding with the application. 

The BESS enclosures shall be tested to UL 9540. 

Pending acceptance of the UL 9540A test report by the LPA / NFRS, 
The Applicant has allowed for a spacing of 3.0 m between BESS 
enclosures on all sides. 

2.4 Protection 

2.4.1  Provide automatic sprinkler protection designed to a 0.3 
gpm/ft2 (12 mm/min) over  the room area, with an additional allowance of 
250 gal/min (946 L/min) for hose streams.2.4.2 Ensure the water supply 
is capable of providing sprinkler water and hose stream requirements for 
the duration of the fire event (see Section 3.2). The expected duration 
will depend on the number of racks in a single fire area. The fire area is 
comprised of a row or rows of racks where minimum separation is not 
provided in accordance with 2.3.5. The duration should be estimated as 
45 minutes times the number of adjacent LIB-ESS racks. 

The room design should address drainage or other mitigation of the 
water release. See Data Sheet 1-24, Protection Against Liquid Damage, 
for more information. 

2.4.2.1  Where the sprinkler demand requires a water supply 
duration greater than what is available, provide the following: 

A. Install noncombustible floor-to-ceiling partitions with penetrations 
protected by FM Approved fire stops between adjacent racks 
perpendicular to the rack door or opening to prevent fire spread. Ensure 
the partitions extend at least 12 in. (0.3 m) from the face of the rack. See 
Figure 2.4.2.1. Determine the horizontal distance between thermal 
barriers based on how many racks can be protected by the available 
water supply. 

B. Install a solid metal partition on the back (non-aisle) of each rack to 
prevent heat transfer to adjacent racks in the next row. Where the rack 
design incorporates a solid metal back (no ventilation openings), 
additional partitions are not needed. (See Figure 2.4.2.1.) 

2.4.3  Provide a smoke detection system within the enclosure, 
cut-off room, or ESS area designed and installed in accordance with 
Data Sheet 5-48, Automatic Fire Detection. 

The Applicant will procure equipment with a UL 9540A test report, this 
test report is evidence that will be submitted to the NFRS and/or LPA 
to demonstrate that the chosen BESS equipment will not propagate 
from module to module, unit to unit, or system to system depending 
upon the level of testing performed. 

The Applicant will appoint an independent assessor to review the UL 
9540A test report in accordance with NFPA 855 prior to submission to 
NFRS (this will be an independent consultant, with no prior 
knowledge of the project). The interpretation of the test report from 
the independent engineer will drive the final site design, with guidance 
from NFRS. 

The chosen BESS OEM’s equipment will have evidence that for UL 
9540A testing no fire propagation occurred at any level of the BESS 
unit. The chosen fire suppression system will prevent cell-to-cell 
propagation and may include water-based systems with the use of 
sprinklers, complete with available connections for the fire and rescue 
service. If no suppression system is present in the units, alternative 
measures will be implemented to prevent fire or thermal events from 
spreading to adjacent equipment.  

The Applicant’s firefighting strategy will include cooling nearby BESS 
enclosures using the available water supply on site. 

The Applicant has included water tanks that meet the minimum 
requirements of NFRS, NFPA 855 and ARC. The water supply will 
provide 1,900 litres per minutes (LPM) for at least 2 hours, The 
Applicant have made provision for two tanks, each containing 231m3 
of firefighting water. 

 

Partially Compliant 

(Full compliance upon selection of 
equipment supplier.) 

2.5.1 Equipment and Processes 

2.5.1  Electrical System Protection 

2.5.1.1 Perform a system short circuit and protection coordination 
study to ensure the adequacy of rating and relay settings for existing 
circuit breakers when the electrical energy storage system adds power 
to the existing electrical system at a facility. For additional information on 
short circuit and protection coordination, see Data Sheet 5-20, Electrical 
Testing. 

The BESS OEM will be requested to provide short circuit studies in 
accordance with the technical specification. 

The BoP Contractor will retain responsibility for all electrical plant 
studies in accordance with the technical specification. 

Partially Compliant 

(Full compliance upon selection of 
equipment supplier and provision of 
studies.) 
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2.5.2 Equipment Protection 

2.5.2.1 Provide a disconnect device for maintenance needs or 
abnormal events for each rack. 

2.5.2.2 Provide a method of manual, remote, and local disconnect 
for the LIB-ESS. A remote disconnect should be in an accessible area 
that is monitored 24/7. A local disconnect should be provided adjacent to 
the ESS space. 

2.5.2.3 Provide temperature monitoring with high alarm for LIB-
ESS room, building, or enclosure. Have alarms routed to a continuously 
attended location or specific operations personnel. 

Each BESS rack / cabinet shall be procured with an independent 
method of isolation as described within the technical specification. 

Local disconnects for each BESS container are likely to be included 
within the BESS container and Inverter/Transformer skids, this will be 
fully defined when supplier selection has been concluded. 

Ambient temperature within each BESS is recorded and alarms are 
programmed to the SCADA. 

Partially Compliant 

(Full compliance upon selection of 
equipment supplier) 

2.5.2.4 LIB-ESS Rack 

2.5.2.4.1 Provide DC ground fault protection for grounded battery 
systems. For ungrounded battery systems, provide DC ground fault 
monitoring with alarming function. Have the alarm routed to a constantly 
attended location or specific operations personnel. 

2.5.2.4.2 Provide overcurrent protection against overload and short-
circuit faults. 

2.5.2.4.3 Provide overvoltage and under-voltage protection against 
overcharging and over-discharging. 

DC Ground Fault Protection will be provided by the BESS OEM, this 
will be confirmed in the technical specification for the BESS 
equipment. An insulation monitoring device (IMD / active device) will 
be provided to maintain insulation monitoring against ground.  

The IMD is often integrated into the PCS, however insulation faults 
and warnings need to be integrated into the inter-tripping of the 
BESS. 

Overcurrent protection will be included within the BESS design and is 
monitored by the BMS, this will be stated within the technical 
specification for the BESS equipment. 

OVP and UVP will be included within the BESS design and is 
monitored by the BMS, this will be confirmed in the technical 
specification for the BESS equipment. 

Partially Compliant 

(Full compliance upon selection of 
equipment supplier) 

2.5.3 Battery Management System Safety Functions 

2.5.3.1 Provide battery management systems with the following 
safety functions: 

A. High cell temperature trip (cell level): This function isolates the 
module or battery rack when detecting cell temperatures that exceed 
limits. A common design is to have modules hard-wired in series within a 
rack. Therefore, the smallest unit that can be isolated is generally the 
rack. Where a design accommodates it, isolating a module is 
acceptable. 

B. Thermal runaway trip (cell level): This function trips the entire 
system when a cell is detected to have entered a thermal runaway 
condition. In scenarios involving a thermal runaway, this function is the 
first to activate when thermal runaway conditions are detected. 

C. Rack switch fail-to-trip (rack level): This function identifies any 
failure from the pack switch to trip once a trip command is initiated. The 
rack switch is also known as the “pack switch.” It is a switch that 
disconnects a single rack in response to an abnormal condition. The 
rack switch is shown separately from the “master” level in Figure 2.5.3.1 
for clarity. It is generally incorporated into the BMS. 

D. Inverter/charger fail-to-trip (supervisor level): This function 
initiates a trip command to an upstream breaker to isolate the ESS if the 

The technical specification for the BMS shall state that the BMS 
monitors the condition of cells and racks and the interactions between 
racks. This functionality shall include but not be limited to monitoring 
the voltage, currents and temperature and balance of the State of 
Charge (SoC) of the aggregated cells, device feedback and sensor 
validity and ensuring the battery system and individual cells are 
operating within their operating range. 

 

 

The BMS shall generate alarms via the central SCADA (Supervisory 
Control and Data Acquisition) platform EMS (Energy Management 
System) if any of the monitored parameters exceed the limits set by 
the system manufacturer and shall take the necessary action to 
prevent damage to the Goods by operating the relevant hardware 
protection systems. Any failure of the BMS or the monitoring devices 
shall provide an alarm and, depending on the severity of the failure, 
initiate a controlled shutdown sequence for part or all of the battery 
system. 

Partially Compliant 

(Full compliance upon selection of 
equipment supplier) 
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inverter/charger fails to respond to a trip command. The “supervisor” 
control system controls the entire system, including the combination of 
racks, the environmental support systems, and the charging/discharging 
status. The supervisor level should isolate the LIB-ESS if the inverter/ 
charger fails to trip on an appropriate signal, or if communication is 
disrupted between the inverter/charger and the supervisor control. 

2.5.3.2 Online Condition Monitoring 

2.5.3.2.1 Provide online condition monitoring systems that will 
monitor battery room temperature and the following parameters, at a 
minimum, at the battery module and/or cell level: 

• Charging and discharging voltage and current 

• Temperature  

• Internal ohmic (resistance) 

• Capacity  

• State of charge (SoC) 

• State of health (SoH)  

• Alarm or fault log 

2.5.3.2.2  Provide online condition monitoring systems with the 
following features: 

A. The ability to transmit data to a constantly attended location or 
specific operations personnel 

B. The ability to generate alarms when unusual conditions are 
detected 

C. The ability to analyse monitored parameters and generate a 
summary of the condition of the battery 

D. Security to prevent unauthorized changes of critical parameter 
limits, such as voltage, temperature, and 

current, which are essential to maintain reliable lithium-ion battery 
operation. 

E. Self-diagnostic capability 

The technical specification for the BMS shall state that the BMS will 
transmit all of the required data to the SCADA and finally to the 
operations control room and to a remote server. These will be 
available via a historian which will record the plant data for a minimum 
period of time (usually 12 months or more). 

Alarms shall be integrated into the central SCADA EMS. The alarms 
shall be interfaced to allow transmission and management of each 
alarm state to the operations control room. Alarms and events shall 
be accurately time-stamped. The alarms shall be capable of 
acceptance and resetting from the operations control room and local 
site. Alarm levels shall be appropriate for the manning levels of the 
Company’s control centre. All alarm initiating contacts shall be ‘not fail 
to danger’ in accordance with normal control and instrumentation 
practice. In general, the alarm initiating contact shall open to alarm, 
i.e., normally closed contacts. 

Partially Compliant 

(Full compliance upon selection of 
equipment supplier) 

2.5.3.3 

Early Intervention Thermal Runaway Prevention 

2.5.3.3.1  Incorporate an early intervention system to automatically 

and electrically isolate the LIB-ESS, using one of the following 

approaches: 

1. High cell temperature: The cell manufacturer should provide the 

threshold temperature indicating an abuse condition based on 100% 

SOC. The majority of cells within a module should be constantly 

monitored. 

2. Off-gas detection: Provide gas detectors capable of detecting the 
volatile organic compounds associated with the off-gas event that 
precedes thermal runaway. 

The project requires a BMS that can monitor and control cell 
temperature measurement and signalling, alarm generation in 
response to temperature anomalies and automatic shutdown 
protection systems. 

 

The battery protection system together with the BMS will be capable 
of automatic early detection and electrical isolation of a thermal 
runaway event via constant monitoring of the cells’ temperature or by 
off-gas detectors capable of identifying the volatile organic 
compounds that commonly precede thermal runaway. 

Partially Compliant 

(Full compliance upon selection of 
equipment supplier) 
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2.5.4 Power Conversion Equipment 

2.5.4.1 Provide overcurrent protection against overload and short-
circuit faults on the AC side. 

2.5.4.2 Provide surge arrestors on the AC side for voltage 
transient “voltage spike” protection. For additional information on voltage 
transient protection, see Data Sheet 5-11. 

2.5.4.3 Provide transformer electrical protection in accordance with 
Data Sheet 5-4, Transformers or 5- 20, Electrical Testing, as applicable. 

The technical specification for the BESS shall include: 

1. Overprotection against overload and short-circuit faults on the 
AC Side. 

2. Surge arrestors or protection on the AC side. 

3. Transformer electrical protection. 

Partially Compliant 

(Full compliance upon selection of 
equipment supplier) 

2.5.5 Air Circulation/Mechanical Ventilation 2.5.5.1 Locate the 
circulation/ventilation system to take suction at or near the ceiling. 

2.5.5.2  Install an FM Approved hydrogen detector that will alarm if 
the level of hydrogen exceeds 10% LEL, electrically isolate the LIB-ESS, 
and initiate emergency exhaust ventilation in accordance with Section 
2.5.5.3. 

2.5.5.3  Install an emergency exhaust ventilation system that will 
increase the ventilation rate to 2.5 cfm/ft2 (0.75 m3/min/ m2) of floor 
area if hydrogen is detected at 10% of the LEL, and exhaust all air 
directly to outdoors. 

2.5.5.3.1  Route the emergency exhaust ventilation system through a 
system of blowers, fans, and ductwork terminating outdoors away from 
air inlets, doorways, and other openings. 

2.5.5.3.2  Construct ductwork of non-combustible materials. 

2.5.5.3.3  Provide make-up air inlets in exterior walls, in a remote 
location from exhaust outlets to prevent entrainment of exhaust gases. 

2.5.5.4  Arrange the circulation/ventilation system controls to alarm 
to a constantly-attended location or to specific operations personnel. 

 

The technical specification for the BESS units shall state that to 
prevent explosions caused by off-gassing, particularly hydrogen 
accumulation, due to inadequate air circulation in the battery 
containers, hydrogen detectors shall be installed to alarm at 10% 
Lower Explosive Limit (LEL) in the battery containers. A forced 
circulation/ventilation system will be provided to vent off-gases to safe 
levels and activate emergency exhaust ventilation at a maximum of 
25% LEL to rapidly exhaust air directly outdoors. The system's design 
will incorporate non-combustible ductwork, carefully routed to prevent 
water ingress and explosive gas leakage to other areas of the 
container and will include alarm notifications to a constantly attended 
location. This system will be integrated into the site's emergency 
response plan (ERP) and will have a clear marking of the ventilation 
system's disconnect switch to ensure emergency responders do not 
inadvertently disconnect the power supply during an incident. 

 

Partially Compliant 

(Full compliance upon selection of 
equipment supplier) 

2.6.1 Operation 

2.6.1.1 Install, operate, and maintain batteries and battery 
management systems in accordance with manufacturer’s 
recommendations. 

2.6.1.2 As part of commissioning, verify proper operation of all 
monitoring and protective devices. 

A. Inspect the battery system thoroughly for indication of 
overheating, abnormal vibration, abnormal noise, or malfunction. This 
should occur daily for a minimum of one week of normal operation. 

B. Perform infrared scanning and check battery operating and 
monitoring parameters to determine if any damage was sustained in 
shipping and installation. 

All manufacturers’ recommendations shall be followed, 
commissioning of the BESS modules will be completed by the BESS 
OEM’s expert engineers. On-site resources will be used throughout 
the commissioning phase for monitoring. 

Partially Compliant 

(Full compliance upon selection of 
equipment supplier, and review of 
recommendations) 

2.6.2 Equipment Maintenance 

2.6.2.1.1  Perform electrical system inspection, testing and 
maintenance of LIB-ESS systems in accordance with Data Sheet 5-20, 
Electrical Testing. Establish and implement a LIB-ESS system 

Maintenance will be performed in accordance with the BESS OEM’s 
recommendations. The BESS OEM’s recommendations will be 
checked against Data Sheet 5-20, and an agreed scope will be 
developed with the BESS OEM. 

Partially Compliant 

(Full compliance upon selection of 
equipment supplier, and review of 
maintenance recommendations) 
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inspection, testing, and maintenance program. See Data Sheet 9-0, 
Asset Integrity, for guidance on developing an asset integrity program 

2.6.2.2 Battery Management System 

2.6.2.2.1  The inspection, testing, and maintenance program for the 
BMS should include at least the following: 

 

A. Periodic system self-test to ensure all critical systems are 
available and operational. 

B. Periodic pack switch maintenance. This may involve cycling the 
switch to ensure mechanical integrity and tightness of cable connections 
by torquing to specifications. 

C. HVAC maintenance. This may include change of air filters at 
periodic intervals. These intervals may vary depending on the location of 
the site. Dusty locations may require more frequent air filter replacement. 

Other HVAC maintenance items may include coolant check, 
compressor/heater core check and duct/cable check. 

D. Periodic check of spare battery modules to ensure they are 
maintained in charged state. 

E. Periodic tracking of state-of-health (SOH) values, which is the 
percent of remaining capacity (based on design capacity) in the battery 
packs. 

2.6.2.3  Establish a battery replacement program for aged 
batteries. Review the battery replacement program regularly and include, 
at a minimum, the following components: 

A. The OEM design life expectancy of the LIB-ESS batteries. This 
will be a number in years that the system is expected to perform 
adequately. After this point, the batteries should be replaced. This 
establishes the replacement timeline. 

B. Regular monitoring of the LIB-ESS SOH, which is the percent of 
remaining capacity based on design capacity. This information should be 
available through the BMS, which continuously tracks SOH. 

Unexpected component malfunctions or failures and operating outside 
design parameters can age batteries faster than when operating within 
design limits. The BMS will be able to monitor these unexpected issues 
and adjust the SOH of the system. 

C. Regular review of the replacement program, ensuring there is a 
method of adjusting the replacement timeline. The plan should allow for 
adjusting the replacement timeline if feedback from the BMS shows the 
SOH indicates accelerated ageing. The following factors justify earlier 
replacement: 

1. Significant changes or trends in the condition monitoring data that 
indicate development problems with the battery system 

2. Advice from the OEM on design problems that require 
replacement 

All maintenance procedures and schedules will be created by the 
BESS OEM and will be regularly updated as requested by the BESS 
OEM. 

The Applicant intends to appoint a specialist O&M contractor to 
monitor and maintain the BESS, transformer, UPS and other related 
systems performance. The Applicant will endeavour to ensure that the 
BMS maintenance schedule indicated opposite has been included 
with any planned maintenance regime including augmentation of 
battery modules / enclosures if required. 

Spare battery modules will be periodically checked in accordance with 
the BESS OEM’s guidance, this is not performed by the BMS, but by 
the O&M contractor manually. 

Partially Compliant 

(Full compliance upon selection of 
equipment supplier, and review of 
recommendations) 
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3. Operating experience and failure history that indicates the battery 
should be replaced 

4. Exposure to severe operating conditions 

D. A method of managing changes. This should consider major changes 
that affect the life expectancy and replacement timeline of the LIB-ESS. 
Changes could include replacement of the BMS, modifying the thermal 
management system, and changes in application or operational modes 
(e.g., modifying the BMS to operate based on an arbitrage mode vs. 
electric supply capacity). 

2.7 Training 

2.7.1  Have operations personnel trained by the 
supplier/manufacturer of the ESS equipment. 

2.7.2  Provide other training in accordance with Data Sheet 10-8, 
Operators. 

The Applicant will include specialised training on the specific 
equipment deployed at the site as part of the technical specification 
for the O&M contractor from the BoP contractor. 

The successful BESS OEM will be expected to produce specific 
training for personnel who will frequently attend the facility from the 
O&M contractor. 

Partially Compliant 

(Full compliance upon provision of 
training) 

2.8 Human Factors 

2.8.1  Housekeeping 

2.8.1.1 Do not store combustible material in LIB-ESS enclosures, 
buildings, or cut-off rooms. 

The Applicant will have allocated dedicated storage for spare 
equipment and materials on-site, this will be defined within the 
technical specification. 

Partially Compliant 

(Full compliance upon selection of 
equipment supplier, and review of 
recommendations) 

2.8.2 Emergency Response and Pre-Incident Planning 

2.8.2.1 Develop an emergency response plan to address the 
potential fire hazards associated with energy storage systems. Refer to 
Data Sheet 10-1, Pre-Incident Planning, for general guidelines on 
establishing and maintaining an emergency response plan. 

2.8.2.2 Develop a pre-incident plan with the fire service in 
accordance with Data Sheet 10-1, Pre- Incident Planning. Arrange and 
prepare the plan with documented procedures to expedite safe entry and 
emergency response to fires in the LIB-ESS  area, including the 
following: 

• Manual disconnection 

• Access routes 

• Manual fire protection methods 

• Manual smoke ventilation (if provided) 

• SDS for battery cells 

2.8.2.3  Develop a post-incident recovery plan that addresses the 
potential for reignition of LIB-ESS, as well as removal and disposal of 
damaged equipment. 

2.8.2.3.1  A fire watch should be present until all potentially damaged 
ESS equipment containing Li-ion batteries is removed from the area 
following a fire event. The water supply should be replenished as quickly 
as feasible. 

The Applicant will develop the ERP prior to energisation of the site, 
the ERP will be created in consultation with the NFRS. 

The Applicant will incorporate instructions from the BESS 
manufacturer for safety procedures on site. 

Partially Compliant 

(Full compliance upon completion of 
ERP) 
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Fires involving Li-ion batteries are known to reignite. Li-ion batteries 
involved in or exposed to fires should be adequately cooled to prevent 
reignition. 

2.8.2.3.2  Identify the equipment needed to safely remove and 
replace damaged equipment and the supporting infrastructure to 
facilitate prompt removal. The plan should include service or equipment 
providers needed for recovery infrastructure. The OEM or integrator 
should provide guidance on decommissioning, removal of damaged 
equipment, and proper disposal in accordance with local regulations. 

2.9 Utilities 

2.9.1  In extreme environments, provide an emergency power 
supply to the HVAC systems. An extreme environment mentioned here 
is one that could allow cell-level temperatures to rise or fall outside the 
maximum operating temperature range of -4.0° F (-20° C) to 120° F (50° 
C) despite BMS control. 2.9.2 Ensure LIB-ESS enclosures with 
common HVAC components, such as a common condensing unit 
(cooling tower), are designed to shut down the LIB-ESS in the event of a 
component failure. 

The site is located within an area of the UK that has a reliable 
temperature profile typically below the ambient temperature required 
within the BESS containers. 

Where auxiliary power is lost, the BESS will immediately stop 
exporting or importing power and allow the batteries to cool to the 
local ambient temperature as this is typically below the operating 
temperature range of the BESS. 

The Applicant will make provision for a UPS within the auxiliary circuit 
to provide short-term temporary power for monitoring purposes. 

Where the cooling system experiences a fault and can no-longer cool 
the battery containers, this will result in an automatic isolation of the 
affected container. 

Partially Compliant 

(Full compliance upon selection of 
equipment supplier) 
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2.1 Product safety - Preventive Measures: Battery Design 
(cell/module/pack/rack)  

To ensure a consistent minimum level of safety for Battery Energy 
Storage Systems (BESS) worldwide and to reduce the compliance 
burden on stakeholders, it is recommended that international 
harmonisation of standards be pursued. Establishing unified global 
standards will facilitate the adoption of best safety practices across 
all regions, enhancing safety and streamlining regulatory 
compliance.  

Although not mandatory, consideration should be given to revising 
the sample size for thermal propagation type tests. Although current 
standards typically require testing a single sample, increasing the 
sample size to 3 could provide more reliable data, accounting for the 
inherent variability in thermal runaway outcomes even under 
identical test conditions. This larger sample size would lead to more 
robust safety assessments.  

The Applicant will procure equipment certified to UL 9540, UL 1973, 
IEC 62619, and IEC 63056, and tested as per UL 9540A, aligning with 
the latest safety standards to align with the latest international best 
practices and promote global harmonisation. The technical specification 
will mandate advanced safety features, including thermal barriers, 
active cooling systems, and fire-resistant materials, to prevent thermal 
runaway and ensure operational reliability. Thermal propagation tests 
will be performed as required by the latest edition of NFPA 855 and as 
per the UL 9540A test method.  

Partially Compliant 

(Full compliance upon selection of equipment 
supplier.) 

2.2 Product safety - Preventive Measures: Battery Management System 
(BMS)  

To enhance BMS safety, the following should be considered when 
sufficient level of technology development is reached:  

• Incorporating advanced diagnostic and predictive maintenance 
tools within the BMS.  

• Ensuring seamless compatibility between the BMS and other 
system components.  

• Enhance the scope of BMS testing to include large-scale 
operational scenarios, ensuring real-world applicability and 
reliability.  

• Enhance the safety design of BMS to avoid fire caused by short 
circuit of the BMS itself.  

• BMS should be functional, backed up by an UPS so that data can 
be monitored and used to assess the severity and development of 
the fault. This can give input on how to safely react to the incident.  

This recommendation has already been addressed through similar 
requirements outlined in the other technical publications referenced in 
this document. 

The chosen BESS equipment will be compliant with IEC 62619, UL 
1973, and IEC 62933-5-2. Additionally, the technical specification for 
the BMS shall state that the BMS shall proactively monitor and manage 
system health, seamlessly integrate with all components, and ensure 
operational reliability. It will include safeguards to prevent fire hazards 
from internal faults and be supported by a UPS to maintain data 
monitoring during incidents, enabling effective response and mitigation.  

Further, the BMS shall continuously monitor cell and rack conditions, 
including voltage, current, temperature, and SoC balance, triggering 
alarms via the SCADA EMS for unwanted behaviours and activating 
protection systems or controlled shutdowns as needed. The BMS shall 
also detect, isolate and report thermal runaway events early through 
temperature monitoring or off-gas detection. 

Partially Compliant 

(Full compliance upon selection of equipment 
supplier.) 

2.3 Product safety - Preventive Measures: Thermal Management 
System 

To improve thermal management safety, it is recommended to: 

• Ensure cooling systems are designed for optimal performance 
under critical conditions without relying on uninterruptible power 
supplies (UPS), as their high-power demand (30kW–60kW) makes 
continuous operation impractical. Additionally, running liquid cooling 
systems during failure scenarios may increase risks if leaks occur.  

• Ensure leakage alarms or warnings from the Thermal Management 
System are communicated to the BMS without fully integrating 

The Applicant will ensure that their chosen BESS OEM equipment 
complies with the latest editions of UL 1973 and UL 9540. Furthermore, 
the technical specification for the BESS shall specify a thermal 
management system that ensures optimal performance under critical 
conditions, with safeguards to prevent thermal runaway and ensure 
operational reliability.  

The specification shall also require leakage warning capabilities and 
containment measures for refrigerant-based cooling systems. 

Partially Compliant 

(Full compliance upon selection of equipment 
supplier.) 
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control functions into it, as the BMS already manages multiple 
critical battery operations.  

• Conduct comprehensive risk assessments for cooling systems and 
validate them through recognised certification processes.  

2.4 Product safety - Preventive Measures: BESS Enclosure Design  

To ensure a reliable BESS enclosure design, the following should be 
considered:  

• Conduct site-specific risk analyses for environmental and 
operational factors.  

• Use enclosures rated IP54 or higher for outdoor installations.  

• Tailor fire resistance rating to the installation and design, to 
achieve the desired mitigation  

o Perform real-world fire testing under thermal and mechanical 
stresses.  

• Perform environmental durability tests, such as accelerated 
ageing. Enclosures should retain their protective features throughout 
the BESS's operational lifespan of 15–25 years. Factors such as 
corrosion resistance for metallic enclosures and UV stability for non-
metallic materials must be addressed.  

• Establish maintenance protocols, including regular inspections and 
coating reapplications.  

• Verify manufacturing quality and installation to ensure proper 
sealing and alignment of openings.  

The Applicant will ensure that their chosen BESS OEM's utilise 
equipment enclosures that ensure reliable and safe operation. The 
BESS shall comply with the latest editions of IEC 62619, IEC 62933-5-
2, UL 1973, UL 9540, NFPA 70, and NFPA 855. Additionally, 
compliance with IEC 60529, with a minimum rating of IP54 for 
enclosures, shall be required.  

The Applicant will ensure that their chosen BESS OEM’s equipment 
has fire resistance ratings tailored to the installation and design, 
resulting from UL 9540A testing and other relevant tests. Furthermore, 
the technical specification will require that the enclosure design shall 
address factors such as corrosion resistance and UV stability and shall 
include prescribed maintenance protocols to ensure the enclosure 
retains its protective features throughout the BESS's operational 
lifespan. 

The Applicant will engage with the Nottinghamshire Fire and Rescue 
Service, independent technical advisors, OEMs and EPC Contractor to 
create site-specific risk analyses and hazard identification. 

Partially Compliant 

(Full compliance upon selection of equipment 
supplier.) 

2.5 Product safety - Preventive Measures: Hazard mitigation analysis  

A specific and iterative Hazard Mitigation Analysis (HMA) should be 
conducted for each project and product in accordance with IEC 
62933-5. This analysis must consider the safety of the Battery 
Energy Storage System (BESS) throughout its entire lifecycle.  

Alternatively, the HMA methodology outlined in NFPA 855 can be 
used, as it eliminates the need for Original Equipment 
Manufacturers (OEMs) to comply with two different standards. 
Regardless of the chosen approach, the HMA conducted for a BESS 
project must comprehensively address all hazards identified by the 
applicable regulations and cover the environmental impact 
assessment requirements set by the authorities having jurisdiction.  

The Applicant will engage with the Nottinghamshire Fire and Rescue 
Service, independent technical advisors, OEMs and EPC Contractor to 
create a comprehensive Hazard Mitigation Analysis (HMA) to be 
conducted following the latest editions of NFPA 855 or IEC 62933-5-
2/1. The HMA shall consider the safety of the BESS throughout its 
entire lifecycle, addressing all identified hazards and meeting 
environmental impact requirements. The analysis shall be specific to 
the project and product. 

Partially Compliant 

(Full compliance upon selection of equipment 
supplier.) 

2.6 Product safety - Containment Measures: Fire detection and alarm  

To enhance fire safety, the following measures should be 
considered:  

• Install an automatic fire detection system with audible and visible 
alarms across the site.  

• Network in-unit fire panels for centralised monitoring. If absent, use 
external detection based on manufacturer or site design.  

This recommendation has already been addressed through similar 
requirements outlined in the other technical publications referenced in 
this document. 

The Applicant will ensure that their chosen BESS OEM equipment 
features an automatic fire detection system in compliance with the 
latest editions of IEC 62933-5-2, EN 54, NFPA 855, UL 9540, and EC 
60079. The system shall incorporate robust detection capabilities to 
provide early warnings of potential hazards, with audible and visible 

Partially Compliant 

(Full compliance upon selection of equipment 
supplier.) 
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• Integrate fire detection with the Battery Management System 
(BMS) or other manufacturer-provided interfaces for real-time risk 
monitoring.  

• Place annunciator panels at site entrances for quick emergency 
access.  

• Re-commission the facility only after confirming all risks are 
mitigated and safety conditions restored.  

• Regularly review detection systems, as they are rarely activated.  

• Incorporate gas detection (e.g., H₂ sensors) to detect hazards 
before ignition.  

Advanced options include pressure sensors in cells to identify 
swelling before thermal runaway. Where feasible, use gas, smoke, 
or infrared (IR) heat detection to provide early warnings before fire 
develops. short circuit) before smoke even occurs (as heat precedes 
smoke in a thermal event).  

alarms, networked for centralised monitoring and integrated with the 
BMS for real-time risk monitoring.  

Furthermore, the BESS facility specification shall require the prominent 
display of clear and legible safety information at site entrances. The 
O&M requirements will also include provision for regular reviews of the 
detection system. 

2.7 Product safety - Containment Measures: F-Stop mechanism and 
other shut-down mechanisms  

To enhance the effectiveness of F-Stop mechanisms, the following 
should be considered:  

• Design F-Stop systems to disconnect non-critical components 
during fire or explosion scenarios while preserving the operational 
functionality of the BMS and firefighting or explosion prevention 
systems. However, in current designs, the cooling system shuts 
down when F-Stop is triggered, so its continued operation may not 
always be feasible.  

• Facilitate effective communication between F-Stop mechanisms 
and the BMS without direct integration, as F-Stop is not currently 
controlled by the BMS. Instead, the BMS may disconnect certain 
racks in response to alarms.  

• Conduct rigorous testing to validate F-Stop performance across 
multiple fault conditions, including thermal events and electrical 
failures.  

• Address F-Stop reliability through functional safety assessments 
(e.g., FMEA, HARA). Compliance with UL 9540 (Class B or SIL2) or 
IEC 61508 SIL 2, where applicable, should be considered sufficient 
to determine the need for redundancy. If required, incorporate 
redundancy to eliminate single points of failure and enhance system 
reliability during emergencies.  

The BESS technical specification will require the implementation of a 
reliable F-Stop mechanism, designed to disconnect non-critical 
components during fire or explosion scenarios while maintaining the 
operational functionality of the BMS and firefighting or explosion 
prevention systems.  

The Applicant will ensure that their chosen BESS features an F-Stop 
mechanism designed to facilitate effective communication with the 
BMS. The F-Stop mechanism shall be tested to validate its 
performance across multiple fault conditions. The specification shall 
also require functional safety and risk assessments to address F-Stop 
reliability and shall consider compliance with UL 9540 (Class B or SIL2) 
or IEC 61508 SIL 2 aiming at determining the need for redundancy to 
eliminate single points of failure. 

Partially Compliant 

(Full compliance upon selection of equipment 
supplier.) 

2.8 Product safety - Containment Measures: Explosion control  

To ensure effective explosion hazard mitigation, all internationally 
recognised fire safety approaches should be permitted, including 
explosion prevention systems, explosion protection systems, and 
engineered explosion control systems. The regulatory framework 
should remain technology-neutral, allowing both passive and active 

This recommendation has already been addressed through similar 
requirements outlined in the other technical publications referenced in 
this document. 

The Applicant will procure equipment compliant with NFPA 855, 
certified to UL 9540, and tested in accordance with UL 9540A. 
Furthermore, the BESS technical specification shall mandate 
compliance with at least one of NFPA 68 or NFPA 69, with system 

Partially Compliant 

(Full compliance upon selection of equipment 
supplier.) 
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safety architectures, provided they comply with or exceed 
established safety standards.  

To improve explosion prevention and control, the following principles 
should be applied:  

• Implement a combination of explosion prevention and protection 
systems, ensuring they are tailored to the specific BESS designs 
and architectures available on the market.  

• Use NFPA 68 and NFPA 69 as frameworks to design effective 
venting and prevention solutions.  

• Prioritise real-world testing and risk assessments to validate 
system performance under expected operating conditions.  

• Provide clear documentation and training for operators and first 
responders on system functionality and emergency procedures.  

Note: Regulatory requirements should allow for flexibility in meeting 
safety objectives, recognising that different technologies and 
approaches may offer equivalent or even superior levels of 
protection. An evidence and performance-based approach, rather 
than prescriptive hardware mandates, would enable solutions to be 
tailored to different BESS designs and architectures while upholding 
the highest safety standards.  

design informed by the results of UL 9540A testing and other real-world 
testing.  

Incorporating both active venting with detection and forced ventilation, 
in addition to deflagration venting, is preferred by The Applicant and will 
be given priority in the BESS selection process, to provide enhanced 
explosion control measures. 

2.9 

2.9.1 

Product safety - Mitigation Measures: Fire safety strategy - Battery 
fires  

It is imperative to allow for flexible fire safety strategies adapted to 
different BESS designs and architectures. While installation 
environment requirements may be subject to national or local 
regulations, fire safety strategies should allow for adaptability to 
accommodate various system designs. Controlled burning is a 
viable approach, as confirmed throughout the world, and evidence 
from large-scale fire tests must support this decision.  

Whereas water can extinguish fires and prevent/stop thermal 
propagation, it cannot stop a thermal runaway once initiated within a 
battery cell. However, direct water injection can be a viable fire 
suppression strategy where feasible.  This approach may be 
necessary when a "let-it-burn" strategy is no longer sufficient to 
prevent fire spread. It is good practice for BESS manufacturers to 
provide evidence of the effectiveness and reliability of the 
suppression method by providing a third-party report.  

Nevertheless, the presence of water on-site should be determined 
by local jurisdiction. Below are advantages and disadvantages to be 
considered: 

Factor: Fire Suppression  

Advantages: Can reduce peak heat load when supplied through dry 
piping into the BESS enclosure (if designed by OEM).  

This recommendation has already been addressed through similar 
requirements outlined in the other technical publications referenced in 
this document. 

The BESS facility firefighting strategy includes cooling nearby BESS 
enclosures using the on-site water supply. The water supply system 
shall meet or exceed the requirements of NFPA 855, and provide a 
minimum of 1,900 litres per minute (LPM) for at least 2 hours. The 
strategy shall also consider the results of UL 9540A testing, and require 
that the BESS remain in place until the thermal event has fully ended, 
as determined by the BESS OEM emergency response team and local 
fire authorities. 

Partially Compliant 

(Full compliance upon selection of equipment 
supplier and provision of studies.) 
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Disadvantages: Limited suppression effectiveness—may prolong the 
fire event without fully extinguishing it.  

Factor: Cooling Adjacent Units  

Advantages: Helps prevent cascading fire propagation to nearby 
BESS units or infrastructure.  

Disadvantages: Excessive use may lead to water runoff carrying 
toxic byproducts – this also applies to fire suppression. 

Factor: Controlled Burning Strategies  

Advantages: Fire brigades can use water to manage a controlled 
Fire burn, preventing spread to vegetation or critical assets.  

Disadvantages: Requires careful planning to avoid unintended 
thermal effects.  

Factor: Toxic Emission Mitigation  

Advantages: Can dilute hazardous emissions, reducing 
environmental and health impacts.  

Disadvantages: Can spread contaminants if runoff is not properly 
contained.  

Factor: Electrical Safety  

Advantages: No noted advantages 

Disadvantages: High conductivity increases risk of electrical shock 
or short circuits.  

Factor: Thermal Runaway Risk  

Advantages: No noted advantages 

Disadvantages: May intensify thermal runaway under certain 
conditions. 

2.9.2 Product safety - Mitigation Measures: Fire safety strategy – Non-
Battery fires  

Where the risk of fire in non-battery related components is 
unacceptable, i.e., if there is a risk of fire/heat reaching the battery 
modules, the fire origin could be detected by a suitable fire/heat 
detection and fixed extinguishment system placed inside or outside 
as the BESS design allows for it.   

The battery must be appropriately separated from other flammable 
components to avoid the spread of fire, as specified in Section 2.4 of 
this document. 

This recommendation has already been addressed through similar 
requirements outlined in the other technical publications referenced in 
this document. 

The BESS facility design shall comply with regulations and NFPA 855. 
A minimum separation distance of 3m shall be maintained between 
BESS enclosures. UL 9540A compliance testing shall be conducted up 
to the installation level, and the test report from the BESS OEM shall be 
submitted for approval by the NFRS and insurer prior to construction. 
The BESS enclosures shall meet UL 9540 standards. Pending 
acceptance of the UL 9540A test report, a minimum spacing of 3.0m 
between BESS enclosures shall be maintained on all sides. 

Partially Compliant 

(Full compliance upon selection of equipment 
supplier.) 

2.10 Product safety - Mitigation Measures: Large scale fire testing  

To ensure safety and compliance, BESS manufacturers must 
provide evidence of adherence to NFPA 855:2026 Large-Scale Fire 

This recommendation has already been addressed through similar 
requirements outlined in the other technical publications referenced in 
this document. 

Partially Compliant 

(Full compliance upon selection of equipment 
supplier.) 
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Testing (or equivalent). In case of other methods chosen, their 
evidence has to be precisely described and verified. The test report 
should confirm that no fire propagation occurs between BESS units 
or in advanced solutions no fire propagation occurs between sub-
units (e.g., packs) of a BESS to prevent container fire. This evidence 
helps site owners, customers, and authorities understand BESS fire 
behaviour.  

The Applicant will procure BESS equipment with UL 9540A test reports, 
to demonstrate no fire propagation between modules, units, or 
systems. An independent assessor will review the report, guiding the 
final site design. The chosen BESS OEM's equipment will prevent fire 
propagation, and the fire suppression system will prevent cell-to-cell 
propagation.The firefighting strategy will include cooling nearby 
enclosures using on-site water supply, with two 231m3 water tanks 
providing 1,900 LPM for at least 2 hours, meeting NFRS, NFPA 855, 
and ARC requirements. 

3.1 Site safety - Mitigation Measures: Location requirements 

Site assessments should be conducted at project inception and 
revisited periodically. These assessments could address:  

• Fire and smoke risks for nearby communities.  

• Drainage systems for water runoff, including municipal water 
integration for firefighting.  

• Scaled regulations tailored to system size.  

• Clear emergency escape routes and on-site firefighting strategies.  

• Environmental risk for the site has to be assessed and mitigated.  

This recommendation has already been addressed through similar 
requirements outlined in the other technical publications referenced in 
this document. 

The BESS will be designed and installed in compliance with NFPA 855, 
IEC 62933-5-2, and tested in accordance with UL 9540A, with a focus 
on mitigating fire propagation risks. A robust emergency planning 
strategy will be established, informed by the NFRS and considering 
local conditions, to ensure clear emergency escape routes, on-site 
firefighting strategies, and effective management of environmental 
risks. Regular site assessments will be conducted to revisit and refine 
these strategies as needed. 

Partially Compliant 

(Full compliance upon completion of ERP) 

3.3 Site safety - Mitigation Measures: Water availability at site  

Coordinate water availability with site-specific risks. Focus should be 
put on:  

• Providing on-site reserves or connecting to public supplies.  

• Consulting fire authorities to match resources with suppression 
needs.  

• Ensuring compliance with local water management and safety 
regulations.  

This recommendation has already been addressed through similar 
requirements outlined in the other technical publications referenced in 
this document. 

The BESS site will ensure adequate water availability for firefighting 
purposes, coordinating with local fire authorities to match resources 
with suppression needs. The Applicant will provide on-site water 
reserves, comprising two 231m3 tanks, meeting the minimum 
requirements of NFRS, NFPA 855, and ARC. The water supply will 
deliver 1,900 LPM for at least 2 hours, enabling effective cooling of 
nearby BESS enclosures. This strategy complies with local water 
management and safety regulations, ensuring a robust firefighting 
capability. 

Partially Compliant 

(Full compliance upon completion of ERP, 
and selection of equipment supplier.) 

3.4 Site safety - Mitigation Measures: Hazardous liquids containment  

Implement strong containment measures to properly handle 
wastewater. Ensure the systems include:  

• Secondary containment for transformer oil leaks, in compliance 
with NFPA 30, NFPA 850, and IEEE C57.12.  

• Spill trays or bund walls to capture glycol leaks from liquid cooling 
systems.  

• Oil-water separators and filtration to prevent hazardous discharge 
into the environment.  

The site will implement hazardous liquids containment measures, 
including drainage and bunding capabilities. The BESS technical 
specifications will require adequate management and containment of 
wastewater and toxic spills, including the provision of an automated 
penstock on the outfall of the containment system, addressing 
transformer oil, cooling system refrigerants, and firewater drainage, in 
compliance with NFPA 855. The penstock will have a backup power 
system. 

Partially Compliant 

(Full compliance upon selection of equipment 
supplier.) 
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• Leak detection sensors to monitor potential spills and ensure timely 
response.  

• Proper drainage and wastewater treatment to handle contaminated 
runoff from fire suppression and prevent pollution of soil and water 
sources.  

3.5 Site safety - Mitigation Measures: Container spacing 

Container spacing at BESS sites should be determined through a 
comprehensive risk-based analysis that accounts for:   

• Fire protection, including suppression system access.  

• Emergency response measures including fire brigade response 
time and capabilities.  

• Installation-specific factors like BESS enclosure fire rating, size, 
capacity, and battery chemistry.  

• Spacing necessary for preventive and corrective maintenance.  

• Insights from large-scale fire tests and simulation data to estimate 
the required clearance for preventing fire propagation under 
standard conditions.  

This recommendation has already been addressed through similar 
requirements outlined in the other technical publications referenced in 
this document. 

The BESS facility design shall comply with regulations and NFPA 855. 
A minimum separation distance of 3m shall be maintained between 
BESS enclosures. UL 9540A compliance testing shall be conducted up 
to the installation level, and the test report from the BESS OEM shall be 
submitted for approval by the NFRS and insurer prior to construction. 
The BESS enclosures shall meet UL 9540 standards. Pending 
acceptance of the UL 9540A test report, a minimum spacing of 3.0m 
between BESS enclosures shall be maintained on all sides. 

Partially Compliant 

(Full compliance upon selection of equipment 
supplier.) 

3.6 Site safety - Mitigation Measures: Spacing towards Power 
Conversion System (PCS)  

Spacing in between Power Conversion Systems (PCS) should 
minimise risks. Key measures for this include:  

• Maintain distances based on flammability and arcing potential.  

• Include fire barriers in high-risk areas.  

• Regularly update designs to align with PCS technology 
advancements.  

The BESS facility design will comply with regulations and NFPA 855. A 
minimum separation distance, based on final supplier specifications, 
shall be maintained between BESS enclosures and PCS or MV Station 
(whenever applicable). UL 9540A compliance testing shall be 
conducted up to the installation level, and the test report from the BESS 
OEM shall be submitted for approval by the NFRS and insurer before 
construction.  

Partially Compliant 

(Full compliance upon selection of equipment 
supplier.) 

3.7 Site safety - Mitigation Measures: Spacing towards environment 
(Buildings / Fence / Vegetation)  

Key spacing considerations include:  

• Clear vegetative barriers to prevent fire spread.  

• Buffer zones for buildings and fences to minimise heat damage.  

• Engage authorities and communities to address risks in urban and 
rural settings.  

This recommendation has already been addressed through similar 
requirements outlined in the other technical publications referenced in 
this document. 

The BESS facility design will comply with regulations and NFPA 855. 
The operator will engage an O&M provider to maintain the site, 
including vegetation management, ensuring a 3m clearance from 
vegetation to BESS containers. The Applicant will require UL 9540A 
compliance as part of the tendering process, which will determine the 
final grouping and separation distances between battery enclosures, 
other equipment, and buildings. UL 9540A test reports from BESS 
OEMs will be submitted for NFRS sign-off prior to construction, and 
insurer agreement. 

Partially Compliant 

(Full compliance upon selection of equipment 
supplier.) 

3.8 Site safety - Mitigation Measures: Gas/smoke/noise emissions   The BESS will comply with requirements from NFPA 855, IEC 62933 -
5-2, IEC 63056, UL 9540, UL 9540A, and relevant local regulations and 
directives relating to noise emissions. 

Partially Compliant 
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Ref. EASE Best Practice Recommendation Compliance Statement Compliance 

To ensure safety and minimise impacts, emissions from BESS fires 
should be managed as follows:  

• In emergency response plans, include evacuation, first-responder 
safety, and strategies based on thermal runaway research.  

• Mitigate noise impacts by complying with local noise regulations. A 
BESS development planning application should include an Acoustic 
Impact Assessment, typically reviewed by the Environmental Health 
Officer (EHO) or an equivalent authority. The energy storage system 
must meet strict noise limits set by local authorities to prevent 
adverse effects on residential areas.  

• Align with local and regional regulations, balancing operations with 
community well-being.  

(Full compliance upon completion of ERP, 
and selection of equipment supplier.) 

4.1 Personnel safety - Mitigation Measures: Emergency Response Plan 

Emergency response plans must prioritise personnel safety and 
align with recognised standards. They should incorporate practical, 
evidence-based strategies to minimise risks during incidents:  

• When a large-scale fire testing shows that the fire is confined to a 
single BESS unit, firefighters should adopt a defensive approach. 
Allowing the fire to self-extinguish reduces risks to responders.  

• When necessary, cool adjacent units or exposed assets using fog 
nozzles with a wide-angle cone. This approach is advisable when 
large-scale fire testing has not been performed or when additional 
cooling is required.  

 • Personnel should never manually open the doors of a smoking or 
burning BESS. If access is needed, use remote or robotic equipment 
from a safe distance to avoid creating an explosive atmosphere by 
introducing oxygen.  

This recommendation has already been addressed through similar 
requirements outlined in other sections of this document. 

A comprehensive ERP will be developed in collaboration with the 
Nottinghamshire Fire and Rescue Service (NFRS) and independent 
technical advisors. The ERP will outline procedures for site personnel, 
operations control room staff, and first responders in the event of a 
thermal event, fire, or explosion. The plan will address key 
considerations, including hazard identification, safe access, and 
firefighting infrastructure, and will be reviewed and updated regularly to 
ensure effectiveness. The ERP will be agreed with NFRS before 
construction commences and will provide critical information for first 
responders to evaluate and respond to incidents on site. 

Partially Compliant 

(Full compliance upon completion of ERP, 
and selection of equipment supplier.) 

4.2 Personnel safety - Mitigation Measures: Training (personnel 
/firefighters)  

Training programmes must be based on the established emergency 
response strategy, which is specifically designed for people at BESS 
locations. Key features include:  

• Providing firefighters with comprehensive training to ensure 
effective response during emergencies.  

• Creating customised training modules for both personnel and 
emergency responders, aligned with regional and national 
standards.  

• Regularly updating training to reflect advancements in battery 
technology and evolving safety practices.  

This recommendation has already been addressed through similar 
requirements outlined in other sections of this document. 

The Applicant will ensure compliance with training requirements 
through specialised training programs for site personnel and local 
firefighters. The O&M contractor will provide training on specific 
equipment deployed at the site, while the BESS OEM will develop 
customised training for personnel who frequently attend the facility. Site 
personnel and local firefighters will receive regular training on 
emergency response priorities and actions, with updates and reviews to 
ensure the plan remains effective, and aligns with standards. 

Partially Compliant 

(Full compliance upon completion of ERP, 
and selection of equipment supplier.) 
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A5.4.3.5 FIRE SAFETY TRAINING 

30 All staff will receive appropriate fire safety training. The main features of the 
training will be as shown in Appendix A. 

31 Training should be provided at the intervals stated in the schedule; however, 
it may be appropriate to update training in circumstances such as changes to 
the site layout, introduction of new fire risks, changes to the emergency 
procedures. Such issues should be highlighted through the ongoing fire risk 
assessment process. 

32 Detailed records should be kept of all fire safety training, including the dates, 
subjects covered and names of those receiving the training. 

33 Local firefighters and first responders responsible for responding to 
emergencies at the BESS facility will receive training as per Appendix A. 

A5.4.3.6 FACILITIES FOR FIRE FIGHTING 

34 There are certain facilities on the site to assist with Fire Service operations. 
These are: 

• Fire vehicle access route; 

• Emergency response plan; 

• Emergency control operations control room, manned continuously to 
provide guidance; 

• Fire water tanks; 

• Fire alarm system to BS5839-1:2017; and 

• Fire water drainage. 

35 NFRS will be invited to site to familiarise themselves with the site, BESS 
equipment and the firefighting facilities. Ongoing liaison will be maintained 
throughout the development and operation of the BESS facility. 

36 Safe working distances will be discussed with the chosen BESS OEM, 
evaluated with NFRS and then agreed in writing as part of the fire safety risk 
assessment conducted by the Principal Contractor under their duties as part 
of the Construction Design and Maintenance Regulations 2015. This will 
then be adopted by the O&M contractor and periodically reviewed with 
NFRS as part of the fire safety risk assessment for the operational site. 

A5.4.3.7 EVACUATION / EMERGENCY PROCEDURES 

37 All staff should be trained in necessary actions in the event of fire. 

38 The emergency evacuation procedures are in Appendix C. Evacuation 
procedure notices will be displayed at key locations around the BESS facility 
as a reminder to staff. 

39 The BESS facility will not be permanently manned, and it is expected that 
personnel shall only attend site for routine maintenance, troubleshooting and 
site inspection reasons. 

40 The evacuation strategy for fire is for total simultaneous evacuation. All site 
occupants present will evacuate from all areas of the site when the fire alarm 
warning is given. 
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41 There is a specific assembly point to which all occupants must report in the 
event of an evacuation. 

42 Attendance records and the visitor book will be taken to the assembly point 
to enable a roll call to be made. 

43 Contact details for the operations room will be shared with NFRS prior to 
commissioning, these will be clearly sign-posted throughout the BESS 
facility, and at the BESS facility gates within the Information Box. 

44 NFRS will be issued with a copy of the ERP for the BESS facility, and this 
will also be made available within the BESS facility as a back-up in paper 
format. 

45 Attending Fire Service crews will be met at the Site Main Entrance if 
personnel are present, and a rollcall will be shared. Where no personnel are 
present, NFRS will contact the remote-operations control room and check 
the visitors sign-in log and proceed with guidance from the remote 
operations control room. 

46 Emergency lighting will be provided to all common escape routes and the 
system should comply with the recommendations given in BS 5266: Part 1. 

47 All escape routes are to be distinctively and conspicuously marked by 
emergency exit signs following the recommendations of BS ISO 3864-1 and 
BS 5499-4. 

A5.4.3.8 FIRE SUPPRESSANT  

48 As outlined in Environmental Statement Technical Appendix A9.1, FRA, 
[EN010162/APP/6.4.9.1] based on recommendations in NFPA 855 Standard 
for the Installation of Stationary Energy Storage Systems and NFCC - Grid 
Scale Battery Energy Storage System planning - Guidance for FRS, a burn 
time of 2 hours and a requirement of 1,900 l/min of fire suppression water 
has been used to calculate the volume of fire suppressant water required to 
be stored onsite in the event of a container fire. 

49 This equates to 228 m3 of storage.  

50 The SuDS structures serving each catchment of the BESS compound will be 
sized to accommodate the 1 % AEP + 40 % CC orand an additional 228 m3

 

as an additional holding basin, and this will be sufficient for storing the full 
fire suppressant volume. 

51 An automatic penstock will be placed on the outlet of the SuDS structure and 
would be shut off in the event of a fire suppression event.  It would remain 
closed until testing of the captured water has taken place. Water will then be 
removed offsite by tankers to a licenced facility. A backup power system will 
also be in place in case of power failure. 

52 There will also be aan impermeable lined (clay or synthetic liner or or 
appropriate method at the time of construction to be agreed with the EA) 
holding basin available for spent firefighting water to be pumped to in the 
event of a battery fire during heavy rainfall. As such, the SuDS system will 
not reach capacity during such an event. Following a fire-fighting event, the 
lining or clay base of the detention basin could be replaced if testing 
identified that contaminants were present. 
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53 It is recommended that the BESS Compound has a shallow bund or cut-off 
permitter drain to limit the potential for run-off to leave the Development and 
drain to the cellular storage. 

 

A5.4.4  MONITORING 

A5.4.4.1 EVACUATION DRILLS 

54 An evacuation drill will be carried out at the frequency stated in Appendix A. 
Routine drills will be organised and monitored by the Fire Safety Manager. 
Records will be kept of each evacuation drill. 

A5.4.4.2 CHECKS, MAINTENANCE AND TESTING 

55 All fire safety equipment and systems will be subject to routine checks, tests 
and maintenance at periods recommended by manufacturers / suppliers, 
British Standards or general fire safety guides. The testing and maintenance 
schedule is included at Appendix D. 

A5.4.4.3 RECORD KEEPING 

56 Fire safety records should be kept up to date and available for inspection on 
site. The summary of fire safety records to be kept is as follows: 

• Staff fire safety training; 

• Equipment and systems testing and checks; 

• Equipment and systems routine maintenance and servicing; 

• Fire alarm activations; 

• Fire events; 

• Fire risk assessment and associated action plans; 

• Fire safety officer visits and associated correspondence; 

• Lessons learned and actions implemented following discussion with 
NFRS; and 

• Evacuations planned and unplanned. 
 

A5.4.5  AUDIT AND REVIEW 

A5.4.5.1 FIRE RISK ASSESSMENT 

57 The fire risk assessment should be reviewed at least annually. 

58 A review will also take place in the event of significant changes, such as; 

• Increase in number of people likely to be in the site; 

• Proposed alterations in the layout of the site; 

• Increase in fire loading in the site; and 

• Proposed changes to this fire safety management plan or the 
arrangements specified within it. 

59 The fire risk assessment and procedures should also be reviewed following 
any occurrence of fire (no matter how minor) or any reported fire-related 
near-miss. 
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A5.4.5.2 RESPONSE TO CHANGES 

60 Whenever changes are made which: 

• Necessitate review of fire risk assessment (as specified in A5.4.5.1 
above), or 

• Affect the management structure or arrangements of the premises,  

the impact of those changes on this FSMP should be assessed and 
amendments made as necessary. 

A5.4.5.3 RECORDS AUDIT 

61 The fire safety records detailed in Section A5.4.3.5 and Section A5.4.4.3 
above should be audited annually by personnel with designated 
responsibility. 

A5.4.5.4 FSMP FORMAL REVIEW 

62 The FSMP should be the subject of an annual review. The results of the 
review should be recorded by The Applicant digitally, and any necessary 
changes will be made and implemented. The FSMP should then be shared 
with all relevant parties, such as the Insurers, NFRS, O&M Contractor and 
any financing partners. 

63 The review will be undertaken by a competent person nominated by 
personnel with designated responsibility. 

  



 
Environmental Statement 
Project Reference EN010162 
6.4.5.44B – Technical Appendix A5.4 – FSMP  

 

December 2025February 2026 Page 45 

A5.4 APPENDIX A – TRAINING SCHEDULE 

64 Training will be provided as appropriate to those with designated 
responsibilities. 

Table A5.4.A-1 – Training Schedule 

Training  Content  Frequency 

General Fire Safety 
Induction – All 
Staff and Local 
FRS 

Site layout familiarisation 

Identification of escape routes and 
assembly point 

Fire detection, suppression and 
warning arrangements 

Emergency procedures 

On 
commencement 

Routine Staff 
Training – All Staff 
and Local FRS 

Emergency plan and procedures  

Roll call procedures 

Fire prevention (including BESS)  

Roles and responsibilities  

Key points from fire risk assessment 

False alarms – review and prevention 
measures  

Fire events (and near-misses) 

Special instruction relevant to 
particular role (e.g. calling fire service, 
assisting person as part of PEEP) 

Initial and annual 
refresher 

Evacuation 
Practice  

Full evacuation drill testing all 
procedures  

Review and communication of 
feedback to all 

6 monthly (for 
each shift group) 

Portable Fire 
Extinguisher 
Training 
(Designated Staff 
only) 

Practical firefighting using portable 
equipment of types as installed in the 
premises 

Initial and periodic 
refresher 

Nominated Person 
Training / Fire 
Warden 

Role and responsibilities detail  

Routine fire checks 

Understanding fire-related systems 
and equipment 

Assisting evacuation process  

Checking premises / areas safely  

Liaison with Fire Service 

Reporting procedures for faults, near-
misses 

Initial and annual 
refresher 
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A5.4 APPENDIX B – STANDARD PERSONAL EMERGENCY 
EVACUATION PLANS (PEEPS) 

65 Standard PEEPS are for use when a person who requires assistance in an 
emergency comes to the premises as a visitor. In other circumstances it will 
be appropriate to have a specific PEEP for anyone requiring one 

66 NB: Specific PEEPs are beyond the scope of these FSMP 
recommendations. 

PLAN 1 – PERSON WITH SIGHT IMPAIRMENT 

Requirement 

67 Person is partially sighted or blind making it difficult to locate and negotiate 
escape routes. 

Escape Procedure 

68 The person’s host will take them to a safe position outside the site. (It is not 
anticipated that visitors with sight impairments will be allowed 
unaccompanied access around the site). 

Specialist Equipment 

69 None specified for this plan. 

Fire Warden Assistance 

70 None specified for this plan. 

Communication 

71 Information on escape routes, fire alarms and procedures will need to be 
detailed verbally at the reception area when signing in as standard printed 
information will not be adequate. 

PLAN 2 – PERSON WITH HEARING IMPAIRMENT 

Requirement 

72 Person has hearing impairment making it difficult to hear the fire alarm 
clearly. 

73 OR 

74 Person is totally deaf making it impossible to hear the fire alarm. 

Procedure 

75 The person will be alerted by their host, or by a companion / colleague who 
is visiting with them. 

76 OR 

77 The person will be alerted by seeing a fire alarm visual warning device. 

78 It is anticipated that an independent escape can then be made following the 
signed escape routes. 
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Specialist Equipment 

79 Some visual warning devices are in place where visitors may be 
unaccompanied, e.g. toilets. 

Fire Warden Assistance 

80 None specified for this plan. 

Communication 

81 Availability of visual information in the reception area to inform visitors of 
escape routes and procedures 
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A5.4 APPENDIX C – EMERGENCY PROCEDURES 

82 THESE ARE THE EMERGENCY FIRE PROCEDURES. NOTICES 
DISPLAYING THIS INFORMATION ARE DISPLAYED IN THE 
SWITCHROOMS, AND AVAILABLE WITHIN THE INFORMATION BOX 
FOR FIRST RESPONDERS.  

FIRE EMERGENCY RESPONSE PLAN 

What People / Staff Should Do If They Discover a Fire 

83 Raise the alarm by operating the nearest fire alarm call point (and then act 
as follows): 

What People / Staff Should Do If They Hear the Fire Alarm 

• Leave the site by the nearest exit. 

• Evacuate to the designated assembly point. 

• Do not stop or return to collect personal belongings. 

• Close any doors en-route without delaying your escape. 

• Remain at the assembly place. 

• Return to the site only when authorised to do so by authorised personnel 
or attending Fire Officer. 
NB: A person who discovered the fire should immediately pass any 
information to the supervising manager at the assembly point. 

84 For those with specific designated duties: 

• Call the Fire & Rescue Service by dialling 999. 

• Inform the operations control room. 

• Tackle the fire only if trained and where appropriate. 

• Those with responsibilities for assisting persons with Personal 
Emergency Evacuation Plans should respond as required following the 
actions as identified in the Plan. 

• Ensure any visitors are escorted from the site to the assembly point. 

• During joint occupation (Contractor still present), notify the Contractor 
following the agreed protocol. 

What Designated Staff Should Do if a False Activation has Occurred: 

• Reset the Fire Alarm. 

• Advise staff that it is safe to return to the site. 

• Record the event in the Logbook. 

85 Visitors 

• All Visitors are logged in and out of the site by use of the Visitors Book. 

• All Visitors are made aware of the Fire Evacuation Procedures on arrival. 

• The designated person will take the Visitors Book to the Assembly Point 
in the event of an evacuation and perform a roll call. 

• The Fire & Rescue Service will be made aware of any suspected missing 
person(s). 
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Contacting the Fire & Rescue Service 

• The Fire & Rescue Service will be called by a designated staff member 
from the operational control room, or personnel on site conducting 
maintenance activities. 

• Although the Fire Alarm will send a signal to the Automatic Monitoring 
Centre, a confirmatory 999 call will still be made. 

Fire & Rescue Service Liaison Procedure 

86 On the arrival of the Fire & Rescue Service the following will be done: 

• The designated staff member / operator control room member will make 
themselves known to the Officer in Charge of the attending crew on their 
arrival (meeting them at the designated location); 

• The designated staff member will provide all known details to the Fire & 
Rescue Service on arrival; 

• The designated staff member will continue to act as liaison / point of 
contact at the direction of the Fire Incident Commander. 

Battery Energy Storage Specific Information 

87 The following information shall be made available prior to construction of the 
BESS facility, and included within the information box at the site entrance: 

• Lithium-Ion battery chemistries, and procedure from the OEM for tackling 
the fire 

• Methods of isolation for each individual BESS enclosure and the full site, 
including actions to be taken depending upon the scenario. 

• Toxic gas mixtures 

• Environmental related considerations including where fire water should 
be applied, and fire runoff activities (i.e., opening of the penstock) 

• Responsibility and handling of damaged batteries 

Specific Information for the Fire & Rescue Service 

88 The designated staff member or operations control room will give the Fire & 
Rescue Service specific information such as: 

• Location of the fire / incident; 

• Location of fire panel; 

• Missing persons; 

• Flammable material stores; 

• Location of high risk areas; 

• Any unusual activities such as site works or temporary structures. 

89 Contractor to include the procedure to follow if they have a fire emergency 
on their site with regards to notification of responsible persons/tenants. 
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A5.4 APPENDIX D – MAINTENANCE / TESTING SCHEDULE 

Table A5.4.D-1 – Recommended Maintenance Schedule 

System Frequency Comment 

Fire Alarm (Audio & 
Visual) 

Monthly User operation test 

Quarterly, Six-monthly, 
Annually 

Check / service by specialist 
contractor 

BESS Smoke 
Detectors 

As agreed with BESS 
OEM 

All sensors checked in 
accordance with interval 
specified by BESS OEM 
including link to SCADA / HMI 

BESS Heat 
Detectors 

As agreed with BESS 
OEM 

All sensors checked in 
accordance with interval 
specified by BESS OEM 
including link to SCADA / HMI 

BESS Fire 
Suppression and 
Explosion Protection 

As agreed with BESS 
OEM 

All fire suppression devices 
checked in accordance with 
interval specified by BESS OEM 
including link to SCADA / HMI 

BESS Audible 
Alarm 

As agreed with BESS 
OEM 

All fire alarms checked in 
accordance with interval 
specified by BESS OEM 
including link to SCADA / HMI 

BESS Visual Alarm As agreed with BESS 
OEM 

All fire alarms checked in 
accordance with interval 
specified by BESS OEM 
including link to SCADA / HMI 

Emergency Lighting Monthly User operation test 

Annually Check / service by specialist 
contractor 

Substation Fire 
Suppression 
System 

Weekly Check by user 

Quarterly, Six-monthly, 
Annually, 3-yearly, 10-
yearly 

Check / service by specialist 
contractor 

Water Tanks Weekly Check by user for obstructions 

Annually Check / service by specialist 
contractor 

Fire Doors Six-monthly Inspection by user 

Fire Exits Monthly User check for ease of opening 

Fire Extinguishers Monthly Inspection by user 

Annually Check / service by specialist 
contractor 
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System Frequency Comment 

 

 

Fire door / shutter 
release 
mechanisms 

Weekly Operation check by user 

Annually Check / service by specialist 
contractor 

Automated SuDS 
Penstock 

Weekly Operation check by user 

SuDS Structures 
e.g. basins 

As per the frequency 
outlined in the SuDS 
Manual for each 
structures – see the 
Outline Drainage 
Strategy 
[EN010162/APP/6.4.93]. 

Check / service by specialist 
contractor 

*Different frequencies may be appropriate – manufacturers or supplier’s 
recommendations should be followed 

 

 

 

 

 

 

 

 

 

 

 

 

 


