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1.0 Introduction  

1.1 Introduction  

1.1.1 This Outline Battery Safety Management Plan (OBSMP) has been prepared by Enzygo Ltd. to 
accompany a full planning application1 which has been submitted to Staffordshire Moorlands 
District Council for the development of a Battery Energy Storage System (BESS) with ancillary 
infrastructure, security fence, access, landscaping and biodiversity enhancements, to provide 
balancing services to the local electricity grid on land at Newfields Farm, Rownall Road, Wetley 
Rocks, Staffordshire, ST9 0BS (The development).  

1.1.2 Enzygo Ltd have worked closely with Newfields BESS Limited (the Applicant) in collating the 
technical and safety information used for the detailed design of the Battery Energy Storage 
System (BESS).  

1.2 Purpose of Document  

1.2.1 The OBSMP details the regulatory guidance reviewed by Enzygo Ltd., to ensure that all safety 
concerns around the BESS element of the development are addressed in so far as is 
reasonably practicable.   

1.2.2 This document provides an overview of the safety related information requirements which 
will be provided in advance of construction of the BESS. The purpose of this outline BSMP is 
to identify how the Applicant will incorporate best industry practice to reduce risk to life, 
property, and the environment from the BESS. 

1.2.3 Battery storage technology is continuously evolving as are the regulations and guidance on 
the safe operation of a BESS. Whilst the current design is based on the latest regulations, 
Enzygo will continue to review the regulations and the manufacturers’ guidelines to ensure 
that the design continues to meet the best practice for the design and operation of a BESS. 

1.2.4 As the energisation phase of the project is anticipated to commence no earlier than 2026, 
reference to current safety measures and guidelines are referred to. However, it is envisaged 
a detailed Battery Safety Management Plan shall be produced prior to energisation of the 
BESS to take account of prevailing guidance.  

1.3 Background  

1.3.1 Newfields BESS Limited is seeking to develop a 99.9 MW BESS and associated infrastructure 
at Newfields Farm. A subsequently withdrawn planning application has been submitted to 
Staffordshire Moorlands District Council (application reference: SMD/2022/0180). 

1.4 Document Structure 

1.4.1  This Outline Battery Safety Management Plan includes the following sections:  

 
1 SMD/2022/0180 “Development of a Battery Energy Storage System (BESS) with ancillary infrastructure, 
security fence, access, landscaping and biodiversity enhancements, to provide balancing services to the local 
electricity grid”, validated 21/04/2022. 
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• Introduction, including purpose of the document, background, document 
structure, contributors and consultation requirements 

• Description of proposed works 

• Guidance 

• Battery Energy Storage System Detailed Design Stage 

• Conclusions and Summary of Outputs 
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2.0 Description of Works 

2.1 Description of Works  

2.1.1 The proposed development is a 99.9MW Battery Energy Storage System (BESS) which will 
comprise of the following: 

• 132/33kV switchyard 

• DNO Control Building  

• DNO Store Building  

• Battery Energy Storage Racks  

• Skid Solution (Inverter + Transformer)  

• Customer Switchroom  

• Customer Control Building  

• Customer Store Building  

• Auxiliary Transformer  

• Fencing  

• 5m high acoustic barrier 

• CCTV monitoring system  

 

2.1.2 An extract of the Overall Site Layout (drawing no.: 88-10-05-PL-LA-OA), submitted in support 
of the planning application, is shown below in Figure 1:  
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Figure 1 – Extract of Overall Site Layout  

2.2 Overview of battery fire safety approach 

2.2.1 The proposed BESS is based on a Fluence stack solution which is built up of cubes, based upon 
LFP lithium-ion battery technology that is currently used on other sites being developed by 
the Applicant. Indicative specifications are provided below. This is considered to be a 
reasonable worst case for the purposes of the assessment in terms of safety and is the best 
information available at present. 

2.2.2 The BESS will be designed in accordance with the UK and internationally recognised good 
practice guidance available at the time. Prior to energisation, the Applicant shall provide the 
final system design and construction information as detailed within the National Fire Chiefs 
Council’s guidance. 

2.2.3 It should be noted that specific suppliers and technologies will be confirmed by the Applicant 
during the detailed design and procurement phase which takes place post planning.   

Gridstack System:  

Rated AC Power (50°C) 2 MW – 500+ MW 

Discharge Duration 1 – 6 + hours 

Grid Frequency 50Hz and 60Hz  
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Reactive Power Four-quadrant control, 0.9 leading to 0.9 lagging at rated power (reactive 
capability available over full real power range)*  

Availability >97.0% 

Altitude De-rated over 1,000 meters 

Seismic Rating Seismic options available 

System Response Time Max capacity change in 1,000ms  

 

Fluence Cube: 

Cube Dimensions Long Duration (H x W x D): 2,549 x 2,578 x 2,160 mm  

Cube Dimensions Short Duration (H x W x D): 2,549 x 2,578 x 2,257 mm  

Cube Weight Long Duration (total) lb/kg: 18,078 / 8,200 

Cube Weight Short Duration (total) lb/kg: 18,850 / 8,550 Enclosure Rating NEMA Type 3R 

IP Rating IP55  

Cooling Liquid Cooled  

Safety Features Fast stop, fire detection and suppression system (solid aerosol, optional), gas 
detection (carbon monoxide), deflagration panels, lockable disconnect switch, open door 
sensor, gas spring damper, sliding door lock. 

Installation Forkliftable from all 4 sides. Crane compatible and includes vertical stabilization. 

 

2.2.4 The Fluence Gridstack units follow the principles for Battery Safety as follows:  

1) Fire prevention – using battery technology proven to be at low risk of fire 

2) Equipment monitoring – in the event that temperatures increase to unsafe levels, 
systems will be automatically turned off 

3) Fire suppression – in the event that fire, smoke, or other gases are detected, then 
systems are in place to supress any ignition to prevent a runaway event 

Fire Prevention 

2.2.5 It is proposed that the Battery Energy Storage System will use lithium ferrophosphate battery 
cells (LFP) as its chosen form of Lithium-Ion battery technology. LFP batteries are proven to 
have a lower temperature rise when compared to other types of lithium-ion batteries during 
thermal runaway events. Thermal runaway is a condition that occurs when the chemical 
reaction inside a battery cell exceeds its ability to disperse heat.  

2.2.6 LFP batteries charge at a rate of 1C which means that they can deliver a fast recharge and 
discharge response whilst generating little heat. They require less ventilation or cooling and 
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can withstand higher temperatures without decomposing. The cells utilise liquid-cooling cell 
to pack (CTP) technology, which helps to further stabilise temperatures within cells to 
minimise internal temperature differential which both helps from a safety perspective as well 
as increasing the service life of the units.  

2.2.7 As well as LFP batteries having stable characteristics, the prismatic cell has multi-layered 
protection and are housed in sealed Aluminium casing, offering a further level of protection 
and most importantly good thermal conductivity and cooling performance.  

Equipment Monitoring 

2.2.8 Active temperature monitoring is set up at the following scales in order to minimise the 
likelihood of propagation across cells, modules, and cabinets: 

• The temperature of every cell is monitored, and the temperature should be within 
the range of 15°C and 33°C. Each cell will be continually monitored to ensure that 
they stay within this range; 

• There is separate temperature monitoring of the battery modules (comprised of 
the cells); and 

• At the top level there is active monitoring of the ambient temperature of each 
BESS cabinet. 

2.2.9 The systems have sensors at the cell, module, unit and system level and the necessary 
software to warn or if necessary, automatically shut down in the event of a problem.  

Fire Suppression 

2.2.10 In addition to the temperature monitoring of the cabinets, they are also actively monitored 
for smoke and other gases. The positive detection of two of the temperature, gas, or smoke 
monitors will automatically trigger the aerosol fire suppression systems that are sealed within 
each BESS cabinet. 

2.2.11 In the event of fire originating outside of the battery, this would be extinguished by the fire 
suppression system, and therefore any fire event be contained within the Cube.  

2.2.12 A synthetic ester transformer fluid, such as but not limited to MIDEL 7131, shall be 
incorporated within the infrastructure, with other BESS schemes already using this kind of 
product for its fire safety and biodegradable benefits. 

2.2.13 The Applicant has been in discussions with Severn Trent regarding the provision of a water 
connection for a fire hydrant since September 2023. The Applicant received a formal offer for 
a water connection at the site in October 2023. The detail of this connection (including the 
precise point of connection, flow rate, and fire hydrant position) will be determined during 
detailed design with input and agreement from Severn Trent and Staffordshire FRS. 
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3.0 Guidance  

3.1 Guidance  

3.1.1 The main sources of guidance for BESS are from international sources, however, more 
detailed UK guidance is emerging, and it is expected that the regulatory environment will be 
more developed by the detailed design stage. 

3.1.2 The following international guidance has been considered during the preparation of this 
OBSMP and to inform the design of the scheme:  

• Allianz Risk Consulting (ARC): Battery Energy Storage Systems (BESS) Using Li-ion 
Batteries, Tech Talk Volume 26 (2019)2 

• National Fire Protection Association (NFPA): NFPA 855, Standard for the 
Installation of Stationary Energy Storage Systems (2023)3 

• UL 9540A Test Method, Testing the fire safety hazards associated with propagating 
thermal runaway within battery systems 4 

• Consolidated Edison and New York State Energy Research and Development 
Authority- Considerations for ESS Fire Safety (February 2017)5. 

3.1.3 At the time of writing, the NFPA and UL United States of America standards are not explicitly 
relevant to the United Kingdom, which currently has limited specific guidance for BESS, but 
notwithstanding this provide valuable guidance and are referred to in the Allianz Risk 
Consulting technical note. 

3.1.4 The Applicant has incorporated good practice from around the world. 

3.1.5 Examples of existing UK guidance include:  

• The Energy Operations Forum: Good Practice Guide (December 2014)6 

• Institute of Engineering and Technology - Code of Practice for Electrical Energy 
Storage Systems (August 2017)7 

• The Energy Institute: Battery Storage Guidance Note 1- Battery Storage Planning 
(August 2019)8 

• National Fire Chiefs Council: Grid Scale Battery Energy Storage System planning – 
Guidance for FRS (April 2023)9 

 
2 https://www.agcs.allianz.com/content/dam/onemarketing/agcs/agcs/pdfs-risk-advisory/tech-talks/ARC-Tech-Talk-Vol-
26-BESS.pdf  
3 https://www.nfpa.org/codes-and-standards/all-codes-and-standards/list-of-codes-and-standards/detail?code=855  
4https://www.ul.com/services/ul-9540a-test-method  
5 www.nyserda.ny.gov 
6 https://www.eatechnology.com/engineering-projects/electrical-energy-storage/  
7 https://shop.theiet.org/code-of-practice-for-electrical-energy-storage-systems  
8https://bit.ly/3LiJ2YP  
9 https://ukfrs.com/sites/default/files/2023-
04/Grid%20Scale%20Battery%20Energy%20Storage%20System%20planning%20Guidance%20for%20FRS.pdf  

https://www.agcs.allianz.com/content/dam/onemarketing/agcs/agcs/pdfs-risk-advisory/tech-talks/ARC-Tech-Talk-Vol-26-BESS.pdf
https://www.agcs.allianz.com/content/dam/onemarketing/agcs/agcs/pdfs-risk-advisory/tech-talks/ARC-Tech-Talk-Vol-26-BESS.pdf
https://www.nfpa.org/codes-and-standards/all-codes-and-standards/list-of-codes-and-standards/detail?code=855
https://www.ul.com/services/ul-9540a-test-method
https://www.nyserda.ny.gov/-/media/Files/Publications/Research/Energy-Storage/20170118-ConEd-NYSERDA-Battery-Testing-Report.pdf
https://www.eatechnology.com/engineering-projects/electrical-energy-storage/
https://shop.theiet.org/code-of-practice-for-electrical-energy-storage-systems
https://bit.ly/3LiJ2YP
https://ukfrs.com/sites/default/files/2023-04/Grid%20Scale%20Battery%20Energy%20Storage%20System%20planning%20Guidance%20for%20FRS.pdf
https://ukfrs.com/sites/default/files/2023-04/Grid%20Scale%20Battery%20Energy%20Storage%20System%20planning%20Guidance%20for%20FRS.pdf
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3.1.6 The National Fire Chiefs Council’s guidance makes particular reference to the NFPA 855 
document and other international publications on BESS. 

3.1.7 The UK Government’s Planning Practice Guidance (PPG9), which advises local Councils in 
developing policies for renewable and low carbon energy and identifies the planning 
considerations, was updated on 14th August 2023, with Paragraphs 032 – 036 specific to BESS. 

3.1.8 The updated guidance encourages Applicants to engage with the relevant local fire and rescue 
service before submitting an application to the local planning authority, and to consider the 
NFCC guidance. Both of which the Applicant has done in this regard.  

3.2 Li-Ion Battery Transportation Guidance 

3.2.1 International guidance for testing and certification for the transportation of Li-Ion batteries 
exists in the form of UN38.310, published by the United Nations as recommendations. 

3.2.2 European Agreement Concerning the International Carriage of Dangerous Goods by Road 
(ADR) 2019 11  includes mandatory rules for signatory states based on UN38.3 
recommendations. In the ADR UN 38.3 is mentioned as obligatory. The United Kingdom is a 
signatory to these rules, so must apply them. 

3.2.3 UK guidance on the transport of dangerous goods is available online on the Government’s 
“Moving dangerous goods, Guidance” website12. 

3.3 Consultation response from Cheddleton Parish Council  

3.3.1 Cheddleton Parish Council (CPC) are a statutory consultation body in the consideration of the 
planning application. CPC objected to the previously withdrawn application SMD/2022/0180 
on the following grounds: 

Cheddleton Parish Council Object most strongly on grounds of safety concerns which 
has been reported to the house of lord's science and technology committee and green 
belt which requires exceptional circumstances. 

3.3.2 CPC states two reasons for objection; battery safety and Green Belt. The latter is beyond the 
scope of this report. Regarding concerns around battery safety, the report in question is the 
House of Lords Science and Technology Select Committee: 1st Report of Session 2021-22 – 
Battery Strategy goes flat: Net-zero target at risk 13 . The Science and Technology Select 
Committee heard from lobbying groups across the public and private sectors, and the report 
shows the wide-ranging concerns that were raised. The purpose of the report was to present 
recommendations to government that would help to facilitate the country’s transition away 
from reliance on fossil fuels for energy and transport and towards the use of batteries and 
fuel cells for the purposes of meeting the UK’s 2050 net-zero target, whilst also achieving 
economic gains in the developing areas of battery and fuel cell technologies. 

 
10 https://www.unece.org/fileadmin/DAM/trans/danger/ST_SG_AC.10_11_Rev6_E_WEB_-
With_corrections_from_Corr.1.pdf  
11 https://www.unece.org/fileadmin/DAM/trans/danger/ST_SG_AC.10_11_Rev6_E_WEB_-
With_corrections_from_Corr.1.pdf  
12 https://www.gov.uk/guidance/moving-dangerous-goods  
13 https://committees.parliament.uk/publications/6975/documents/77086/default/  

https://www.unece.org/fileadmin/DAM/trans/danger/ST_SG_AC.10_11_Rev6_E_WEB_-With_corrections_from_Corr.1.pdf
https://www.unece.org/fileadmin/DAM/trans/danger/ST_SG_AC.10_11_Rev6_E_WEB_-With_corrections_from_Corr.1.pdf
https://www.unece.org/fileadmin/DAM/trans/danger/ST_SG_AC.10_11_Rev6_E_WEB_-With_corrections_from_Corr.1.pdf
https://www.unece.org/fileadmin/DAM/trans/danger/ST_SG_AC.10_11_Rev6_E_WEB_-With_corrections_from_Corr.1.pdf
https://www.gov.uk/guidance/moving-dangerous-goods
https://committees.parliament.uk/publications/6975/documents/77086/default/
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3.3.3 With regard to battery safety specifically the recommendations set out in the report states: 

90. The Government should take steps to build public confidence in the safety 
of batteries and hydrogen technologies. The concerns of residents and drivers 
about the fire safety of batteries must be taken seriously. Action must be taken 
to mitigate the risks of existing battery installations, including more stringent 
safety standards. Regulations and incentives should be used to drive 
development of safer battery technologies in transport and stationary 
applications. Effective fire-fighting protocols need to be developed, with 
provision of training and equipment for fire fighters, other first responders and 
vehicle maintenance workers. 

3.3.4 It is imperative that all new battery installations meet the highest safety standards. This is an 
ongoing process as technologies and the relevant legislation, standards, and guidance evolves 
and change. The current relevant guidance on battery safety is set out in the previous section 
and applied to this OBSMP. 

3.3.5 The development at Newfields Farm, subject to this planning application, is proposing to use 
battery technology that fully meets the current battery safety guidelines. As set out in this 
OBSMP the Applicant is able to use this report, which includes a safety log, to help mitigate 
any potential events. 

3.4 Battery Energy Storage System Design Approach  

3.4.1 The NFCC (2023) Guidance for FRS are acknowledged as a starting point and cannot cover 
every eventuality or type of design of BESS proposals, however, it is considered good practice 
to supply information as early as possible in the scheme from the applicant / developer / 
designer / manufacturer etc., to allow an initial appraisal of the BESS to be made. 

3.4.2 As such, the system design and construction details as much as can be considered reasonably 
practicable at this stage of the application are addressed within Appendix 1. 

3.4.3 The Development will minimise fire risk by:  

• Procuring components that comply with all relevant legislation and best practice 
guidance at the time of design and implementation  

• Employment of construction techniques that comply with all relevant legislation 
and best practice guidance at the time of design and implementation 

• Including automatic fire detection systems in the facility design 

• Including automatic fire suppression systems in the facility design 

• Including redundancy in the system design to provide multiple layers of protection 

• Designing the facility to contain and restrict the spread of fire through the use of 
fire-resistant materials, and adequate separation between elements of the BESS - 
The separation distance between the battery containers and site boundary shall 
be in accordance NFPA 855 (2023), which has a guidance of 3m. (NB: These limits 
may be reduced to 1m where testing to UL9450 has been undertaken) 

• Offering to work with the fire and rescue (FRS) service to develop a tactical 
response that will minimise risk in the event of fire, see further details within Table 
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1. (The Applicant has been proactively liaising with the Protection (Fire Safety) 
Department at Staffordshire Fire and Rescue Service by email and telephone since 
early 2023) 

• Production of a dedicated emergency response plan, showing full understanding 
of hazards, risks, and consequences 

• Ensuring that firewater run-off is contained and treated, with measures in place 
which will be detailed within the Emergency Response Plan, such as the valve to 
the attenuation tank being turned off to ensure no contaminated fire water gets 
into the system and the provision of a gravel sump and oil interceptor underneath 
the BESS compound to capture pollutants. 

3.5 Allianz Risk Consulting Battery Energy Storage System Design 
Recommendations 

3.5.1 The recommendations set out in the ARC publication are set out in the table below, Table 1, 
alongside a demonstration of compliance with the guidance and response from the applicant 
as appropriate. 

Table 1: ARC Recommendations  

ARC Recommendation Project Response 

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:  

- What is the main difference 
between extinguishing and 
cooling?  

- How to handle a damaged 
battery?  

- How to manage the flammable 
and toxic gases?  

 

The Staffordshire fire and rescue service 
(FRS) is a consultee and shall be asked to 
comment on the planning application. 

Newfields BESS Ltd has engaged with the 
Staffordshire FRS, and following consent, 
shall continue to discuss a site-specific 
response plan in the form of a Tactical 
Information Record for the Newfields Farm 
BESS. 

Through meetings with the Applicant and 
the Staffordshire FRS Group Manager / Lead 
Fire Officer where the key questions were 
discussed, it was established that the FRS 
recommend risk prevention through design, 
available access to water supplies, good 
vehicular access, and environmental 
damage control infrastructure.  

These measures have been fully considered 
within the final design and operation of the 
BESS. 



 

 

SHF.1807.005.PL.R.001.01 Page 12 January 2024 

 

 

• 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.  

 

 

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 design of the BESS will reflect prevailing 
legislative requirements and UK industry 
recommendations.  

Fluence use minimum separation distances 
of 3m to 5m, though 3m usually suffices for 
insurance purposes and issues such in their 
user manual. As such, the minimum 
recommended separation of 3m, will be 
utilised between individual battery 
containers. 

Separation between components within 
BESS containers/modules will comply with 
identified applicable UK regulations and 
legislation identified at the time of detailed 
design. Thermal barriers will be utilised 
where the minimum space separation 
cannot be provided, also in accordance with 
applicable regulations.  

Separation distances in England are 
generally calculated based on the 
recommendations of BR 187 External Fire 
Spread: Building Separation and Boundary 
Distances (Ref 1-3). Whilst BESS 
infrastructure is not classified as buildings, 
the separation requirements of the BR 187 is 
easily satisfied by the construction of the 
containers when they achieve 60 minutes 
fire resistance for integrity and insultation. 

The BESS containers will be located 
outdoors. 

The areas between and around equipment 
will be finished with gravel and kept free of 
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vegetation or other material that could act 
to spread a fire. 

Access to the BESS containers will only be 
available to competent operational staff 
who have received appropriate training and 
certification where required by legislation, 
or under the supervision of competent 
operational staff.  

All enclosures will be non-combustible to 
EI120 standard.  

Material, equipment, and design  

• BESS will 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, 
reignition 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 BESS utilised will hold the relevant test 
certificates and meet the electrical safety 
regulation applicable under UK regulations 
and legislation.  

The detailed design identifies the location of 
capacitors transformers and switch gear 
which are located in line with fire safety best 
practice.  

Ventilation and temperature control  

• Maintaining temperature control is 
vital to these batteries’ longevity and 
proper operation as they degrade 
exponentially at elevated 
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 

 

All enclosures will include adequate Heating 
Ventilation and Air Conditioning (HVAC) 
installations incorporating redundancy. 

The behaviour of HVAC and air circulation in 
the event of a pre-alarm and main alarm will 
be defined by the manufacturer (and, if 
applicable, the certifier) with due regard to 
the extinguishing agent used. 
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are completely cooled through their 
core.  

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. 

 

A minimum of two types of fire detection 
system will be deployed, (e.g., optical, heat, 
chemical etc.). The fire detection system will 
be installed with fire resistant wires and 
components. 

Carbon monoxide detectors will be installed 
as required. 

Fire protection  

• Install Liquid cooled gas suppression 
system. 

• This includes:  

- Smoke detection  

- Water dry pipe  

- Fused sprinkler heads 

- Thermal detection 

- Flammable gas detection  

- Vent  

- Aerosol  

- Arc Flash: ≤12cal/cm2  

 

The fire protection concept will be based on 
the prevention of propagation with high 
construction standards, suppression 
systems and distances to adjacent 
installations. 

The BESS will include a gas-based 
extinguishing fire suppression system, as a 
first barrier of security against fire 
propagation within a container. 

Separation between adjacent installations is 
a security redundancy measure to limit fire 
propagation in case of a suppression system 
failure or a non-typical failure event. 

The Applicant has been in discussions with 
Severn Trent regarding the provision of a 
water connection for a fire hydrant since 
September 2023. The Applicant received a 
formal offer for a water connection at the 
site in October 2023. The detail of this 
connection (including the precise point of 
connection, flow rate, and fire hydrant 
position) will be determined during detailed 
design with input and agreement from 
Severn Trent and Staffordshire FRS. 

Maintenance 

• Follow original equipment 
manufacturer recommendations for 
the inspection, testing and 
maintenance of BESS. In addition, 

 

Internal resistance is measured as part of the 
State of Health (SOH) control system, with 
maintenance and replacement carried out 
regularly to respond to the results.  
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ensure that the following are 
completed:  

- Measure the internal resistance 
of the cells. Replace 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 integrity.  

Constant insulation monitoring of each 
battery bank detects potential leakage.  

Prepare an operating procedure for the 
swap-out of faulty cells/modules. This will 
include plans for suitable storage locations 
for the modules prior to removal from site.  

Torque tests are part of the operation and 
maintenance process.  

Infrared scanning will take place annually. 
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4.0 Battery Energy Storage System Detailed Design Stage- 
Pre-construction Information  

4.1 Battery and Rack Safety Standards 

4.1.1 The batteries that will be installed in the BESS will be Lithium Iron Phosphate (ferrophosphate) 
type Li-ion battery cells. The cells and modules will be compliant with the following standards: 

• UN38.314 - International guidance for the transportation of Li-Ion batteries 

• UL197315 - Batteries for Use in Stationary and Motive Auxiliary Power Applications 

• UL9540A16 - Test Method for Evaluating Thermal Runaway Fire Propagation in 
Battery Energy Storage Systems. 

• IEC6261917 - Secondary cells and batteries containing alkaline or other non-acid 
electrolytes - Safety requirements for secondary lithium cells and batteries, for use 
in industrial applications 

4.1.2 The racks are integrated into Gridstack Fluence Cube CATL modular outdoor liquid-cooled 
units compliant with the following standards: 

• UL9540A (see above) 

• UL1973 (see above) 

• IEC62619 (see above) 

• IEC62477-118 - Safety requirements for power electronic converter systems and 
equipment - Part 1: General 

• IEC61000-6-219/-420 - Electromagnetic compatibility (EMC) - Part 6-2: Generic 
standards - Immunity standard for industrial environments; Part 6-4: Generic 
standards - Emission standard for industrial environments 

• IEC6150821 - the international standard for functional safety for electrical, 
electronic and programmable electronic safety related systems 

• NFPA 85522 - Standard for the Installation of Stationary Energy Storage Systems  

4.1.3 The primary fire safety standard above is UL9540A, a test method and methodology 
developed to address safety concerns around lithium-ion batteries and battery energy 
storage systems to be permanently installed in mixed occupancy or high-rise buildings, 
identified by the building codes and the fire service in the United States. 

 
14 1520832_E_ST_SG_AC.10_11_Rev6.pdf (unece.org) 
15 https://standardscatalog.ul.com/ProductDetail.aspx?productId=UL1973  
16 https://www.ul.com/services/ul-9540a-test-method  
17 https://webstore.iec.ch/publication/28895  
18 https://webstore.iec.ch/publication/7080  
19 https://webstore.iec.ch/publication/25630  
20 https://webstore.iec.ch/publication/26622  
21 What is 61508 | 61508 Association 
22 Buy NFPA 855, Standard for the Installation of Stationary Energy Storage Systems 

https://unece.org/fileadmin/DAM/trans/danger/ST_SG_AC.10_11_Rev6_E_WEB_-With_corrections_from_Corr.1.pdf
https://standardscatalog.ul.com/ProductDetail.aspx?productId=UL1973
https://www.ul.com/services/ul-9540a-test-method
https://webstore.iec.ch/publication/28895
https://webstore.iec.ch/publication/7080
https://webstore.iec.ch/publication/25630
https://webstore.iec.ch/publication/26622
https://www.61508.org/knowledge/what-is-iec-61508.php
https://catalog.nfpa.org/NFPA-855-Standard-for-the-Installation-of-Stationary-Energy-Storage-Systems-P20704.aspx
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4.1.4 All cells, racks, and modules to be installed at the proposed site will have passed the UL9540A 
evaluations for thermal runaway fire propagation. At the level of the cell the methodology 
develops cell thermal runaway initiation technique and characteristics including gas 
composition. At the module level the approach determines propagation behaviour within the 
module and thermal energy release outside of the module. Both open and closed room 
scenarios are considered for unit-to-unit fire spread with heat release rate and gas analysis to 
determine the potential for explosion. 

4.1.5 Results from the UL 9540A Test Method addresses the following key issues identified by 
building codes and the fire service: 

• BESS installation instructions 

• Installation ventilation requirements 

• Effectiveness of fire protection (integral or external) 

• Fire service strategy and tactics 

4.1.6 The current ICC International Fire Code23 allows an individual BESS unit (in this case the 
containers) not exceeding 50 kWh and having a maximum quantity of systems totalling 600 
kWh of energy per indoor fire area (battery room). The 2018 IFC and the draft NFPA 855 
standard for installation of energy storage systems currently limits the individual BESS unit 
size for UL 9540 listed units to 250 kWh. 

4.1.7 These individual BESS units are to be installed with a minimum separation distance of 3 feet 
(1 metre) between units and between units and any wall. The latest IFC and NFPA 855 drafts 
allow the code official (AHJ) to approve larger individual BESS units, and separation distances 
less than 3 feet based on large scale fire testing conducted in accordance with the UL 9540A 
Test Method. 

4.1.8 The proposed units (the containers) are well within the unit maximum of 50kWh, and in total 
comprise 100kWh, which is significantly less than 600 kWh.  

4.2 Fire Detection and Suppression 

4.2.1 The battery units have an integrated aerosol fire extinguishing system that consists of: 

• Smoke detector 

• Temperature detector 

• Aerosol fire extinguishing device 

4.2.2 The Fluence Operating System alarms panel includes a hierarchy of warnings and alarms and 
enables acknowledgement, action logging, and search and sort functions. Alarm classification 
settings require the operator to acknowledge critical alarms regardless of where they are in 
the Fluence Operating Systems. The visibility of alarms is present throughout fleet view, plant 
view, and control view, enabling the operator to quickly navigate and respond to warnings 
and alarms as needed.  

 
23 (2018 IFC) Paragraph 1207.5.1 Size and Separation 
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4.2.3 When either the smoke or temperature detectors are triggered, it is classified as a first level 
fire alarm. When this happens the alarm cabinet quits the state of operating and sends a 
signal to the Environmental Management System (EMS). 

4.2.4 When both the detectors are triggered, it is classified as a second level fire alarm. When this 
happens the aerosol of the alarm cabinet is released, with all of the electrical cabinets in the 
system out of operation and signal reported to the EMS. 

4.2.5 The extinguishing agent is composed of ultra-fine potassium salt particles and inert gas. 
Potassium salt is one of the most effective fire-extinguishing agents impeding the complex 
chemical chain reaction of combustion or explosion. The combustion chain reaction requires 
the participation of OH, H and O radicals, and ultrafine potassium salt particles can quickly 
consume these free radicals and prevent the combustion chain reaction from proceeding. 

4.2.6 In the event of the detectors both being triggered a specified concentration of fire 
extinguishing agent is sprayed to fill the entire protection area, and which will result in total 
flooding of the area that will extinguish any open flame. This method is effective in combating 
electrical fires, electrolyte fires and other combustibles fires (A/B/C fires). 

4.3 Fire Service Access 

4.3.1 The proposed Site access and internal roads will provide unobstructed access to the 
development areas and will be constructed with suitable materials and constructed to 
suitable gradients with no obstructions. The relatively short internal access road provides 
space for vehicles to pass between the Site access and the development area, allowing 
emergency vehicles to pass safely. 

4.3.2 Large turning areas are provided by the entrance within the Site, which can accommodate a 
large (16.5m) articulated HGV, and as such suitable for emergency vehicles. Thise shall be 
used during construction, but once operational, the design of the access road provides a full 
loop around the site, with two internal access point. Consideration was given to the provision 
of a secondary access, although one access is appropriate and the Site benefits from two 
internal access points, and a track that encircles the BESS. 

4.3.3 Additionally, a layby by the entrance provides space for any waiting fire trucks, which also 
serves to provide a passing place. 

4.3.4 The suitability of the proposed access arrangement has been demonstrated through the 
Transport and Access Statement, prepared by Apex Transport (ref: C21133/TS02), which 
includes swept path analysis using an 8m long fire appliance. 

4.4 Safety Information  

4.4.1 The table below, Table 2, sets out a guide for the information that will be maintained as a 
‘safety log’ by the operator so best practice is followed to minimise fire risk. The applicant is 
committed to producing and maintaining this document as part of a best practice approach. 

4.4.2 The information in the safety log will help to inform the Tactical Information Record 
developed with the FRS. 
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Table 2: Detailed Design Information for Safety Log  

Specification  Reason for Inclusion 

Statement of Compliance with 
Applicable Legislation 

To demonstrate compliance with legislation.  

Detailed Design Drawing of 
Battery Energy Storage System  

To ensure available and safe access for fire appliances  

To enable FRS to evaluate the available access for fire 
appliances to all parts of the BESS.  

To show separation between components of the BESS.  

Statement of design responses to 
fire risk 

To accompany the detailed design drawing and explain 
how the risk of fire spreading has been addressed 
through the Development Design.  

Battery Specification  To ensure that FRS are aware of the specific type of 
batteries installed. This would include the battery 
chemistry as well as size and format of each cell.  

Fire Detection and Suppression 
System Specification  

To demonstrate how the requirement for fire 
suppression has been addressed.  

Standard Operating Procedures 
and Guidelines (Relevant to 
Safety)  

To demonstrate an ongoing commitment to regular 
checks and maintenance during operation e.g., plans 
for swap-out of suspected modules.  

Include a list of competencies and/or certification 
requirements for competent Site Operating Staff.  

BESS Installation Contractor 
Emergency Protocol (during 
construction)  

To demonstrate that protocols are in place to manage 
a fire during construction.  

Site Operator Emergency Protocol 
(during operation, including 
decommissioning)  

To demonstrate that protocols are in place to manage 
a fire during the operation and decommissioning.  

Battery Transportation Plan  To ensure that the transportation of battery cells, 
including delivery of new, used failed and replacement 
battery cells to and from the site is carried out in 
accordance with prevailing legislation.  
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5.0 Conclusion  

5.1 Summary 

5.1.1 The OBSMP outlines the proposed development for a proposed 99.9MW battery energy 
storage system and associated works, and how it will be managed from a fire safety risk 
mitigation perspective.  

5.1.2 The OBSMP collates the technical and safety information used for the design of the BESS to 
ensure that all safety concerns around the facility are addressed in so far as is reasonably 
practicable. 

5.1.3 The OBSMP should be updated once the final detailed design is complete to reflect any 
technological change and any new regulations and / or guidelines that may be introduced. 

5.1.4 This document is provided to demonstrate the Applicant is committed to developing a safe 
BESS and is willing to consult / has consulted with relevant stakeholders to design and 
implement a scheme that minimises the risk of an event occurring. 

5.1.5 The Applicant shall provide a detailed battery safety management plan via an agreed pre-
energisation planning condition, which shall confirm the technology to be utilised, the design 
of the facility, and provide the relevant up-to-date safety certification.  

5.2 Outputs 

5.2.1 The applicants are committed to working towards the following Fire Safety outputs: 

Tactical Information Record 

5.2.2 The Applicant proposes to work with the FRS to develop a Tactical Information Record for the 
Proposed Development which will facilitate FRS responders to the Site with technical and 
tactical information about the Site and best approaches in the event of a fire event. This 
should be undertaken following final design and technical specifications in collaboration with 
the EPC specialist and Site operator.  

Safety Log 

5.2.3 The Applicant (or their successor) will produce a ‘Health and Safety File’ which will be 
maintained and updated by the Site operator as part of a best practice approach. A guide to 
the information to be included in the Health and Safety File is set out in Table 3.  

5.2.4 The Health and Safety File will be made available to the FRS and could be used as the basis 
for the Tactical Information Record set out above. 
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Appendix 1 

System design and construction 

NFCC information requirement  Newfields Farm  

1. The battery chemistries being proposed 
(e.g. Lithium-ion Phosphate (LFP), Lithium 
Nickel Manganese Cobalt Oxide (NMC)). 
Because:  

a. Battery chemistries will directly 
affect the heat released when a cell 
goes into thermal runaway  
b. Battery chemistries will influence 
vapour cloud formation.  
c. An understanding of the battery 
chemistry is useful when requesting 
scientific advice during an incident.  

See paragraph 2.2.5  

2. The battery form factor (e.g. cylindrical, 
pouch, prismatic)  

See para. 2.2.7  

3. Type of BESS e.g. container or cabinet  The BESS shall be a cabinet design  

4. Number of BESS containers/cabinets  See layout plan (Figure 1)  

5. Size/capacity of each BESS unit  The BESS is proposed to have a total capacity 
is 99.9MW  

6. How the BESS units will be laid out relative 
to one another 

See layout plan (Figure 1)  

7. A diagram / plan of the site.  See layout plan (Figure 1)  

8. Evidence that site geography has been 
taken into account  

The site lies adjacent to the Cellarhead 
substation and is influenced by its industrial 
characteristics. The topography of the site 
ranges between 220m AOD to 240m AOD 
rising from the west towards the east, and the 
site is well contained and screened by existing 
vegetation, hedges, and trees.  

9. Access to, and within, the site for FRS assets  See layout plan (Figure 1) and section 4.3.  
Swept path analysis for enabling HGV access to 
the site led to the design of access 
arrangements, with the site access able to 
accommodate a 16.5m articulated HGV 

10. Details of any fire-resisting design features  The Fluence units incorporate the latest safety 
features and storage components, such as a 
fast stop, fire detection and suppression 
system, gas detection (carbon monoxide), 
deflagration panels, lockable disconnect 
switch, open door sensor, gas spring damper, 
and a sliding door lock  
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11. Details of any:  
a. Fire suppression systems  
b. On site water supplies (e.g. 
hydrants, EWS etc)  
c. Smoke or fire detection systems 
(including how these are 
communicated)  
d. Gas and/or specific electrolyte 
vapour detection systems  
e. Temperature management systems  
f. Ventilation systems  
g. Exhaust systems  
h. Deflagration venting systems  

See Table 2, Project Response  

12. Identification of any surrounding 
communities, sites, and infrastructure that 
may be impacted as a result of an incident.  

The nearest residential property lies c.675m 
southeast of the closest battery unit, which is 
in full compliance with the minimum distances 
within the NFCC guidance to occupied 
buildings.  
There are three poorly maintained and 
underused Public Rights of Way (PRoW) 
located adjacent to the northern, eastern, and 
southern edges of the site 
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Glossary 

 

• ADR - Agreement Concerning the International Carriage of Dangerous Goods by 
Road  

• ARC - Allianz Risk Consulting  

• BESS – Battery Energy Storage System 

• CATL – Contemporary Amperex Technology Co. Limited  

• CO - Carbon Monoxide  

• DNO – Distribution Network Operator  

• EMS – Environmental Management System 

• ESS – Energy Storage System 

• FRS – Fire and Rescue Service 

• FRS –Fire & Rescue Service 

• HVAC - Heating Ventilation and Air Conditioning  

• LFP - Lithium Iron Phosphate battery cells 

• Li-ion - Lithium-ion 

• LPA - Local Planning Authority 

• MW – Megawatts  

• National Fire Protection Association (NFPA 

• OBSMP - Outline Battery Safety Management Plan 

• SOG - Standard Operating Guidelines  

• SOH - State of Health  

• SOP - Standard Operating Procedures 



 

 

 


