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Executive Summary

1.1.1

1.1.2

1.1.3

1.1.4

1.1.5

This outline Battery Safety Management Plan ('Outline BSMP') has been prepared
on behalf of EPL 001 Limited (‘the Applicant') by Ove Arup & Partners Limited. It
provides an overview of the key provisions to be adopted in order to ensure fire
safety during construction, operation and decommissioning of the Battery Energy
Storage System ('BESS') which is to be installed in relation to Stonestreet Green
Solar ('the Project').

This Outline BSMP provides a summary of the proposed approach to battery safety
management by reference to the safety systems available and best practice
procedures today. It is likely that by the time of construction other battery
technologies or risk reduction approaches may have advanced and the BSMP
produced prior to construction will be updated to include these as appropriate.

The key fire safety principles to be included are as follows:

= The BESS will be designed, selected and installed in accordance with
related standards, international guidance and good practice.

= The BESS will be designed with multiple layers of protection to minimise the
chances of a fire or thermal runaway. This will include integrated fire
detection with automated suppression systems to deal with electrical fires.
Following Best Practice (e.g., NFPA 855") the build-up of explosive gases
will be avoided by gas venting.

= Risk assessments will be carried out for the entire system during
construction and for the operational life of the BESS.

= The BESS will be distributed across the 192ha Site, typically in groups of
four with a maximum grouping of eight BESS Units in any one area, as
opposed to a single site location for all BESS Units.

= Separation distances between components will be in accordance or exceed
best practice requirements, currently as per NFPA 855.

= All equipment will be monitored, maintained and operated in accordance
with manufacturer instructions, with Kent Fire and Rescue Service (‘FRS’)
alerted in the event of an incident.

= A dedicated emergency response team shall be identified and an
emergency response plan ('ERP') will be put in place.

It is noted that there are several battery storage technologies available today and
improvements in technology are anticipated prior to Project construction. The final
battery chemistry will be selected as part of the detailed design prior to the
commencement of construction.

This Outline BSMP will provide the framework for a detailed BSMP to be prepared.
The Draft Development Consent Order (‘DCO’) (Doc Ref. 3.1) includes a
Requirement that secures the submission to and approval by the local planning
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authority of a BSMP before the commencement of the BESS. The Requirement
provides that the BSMP must either accord with this Outline BSMP or detail such
changes as the undertaker considers are required. The detailed BSMP will include
the detailed BESS design and specification, operational procedures and training,
environmental risk assessment and an emergency plan covering all stages of the
Project. The BSMP will be prepared in consultation with Kent FRS.

1.1.6  Forthe purposes of this document, it is assumed that the BESS system will be based
upon lithium-ion (‘LFP’) battery technology that is commonly used on other sites
being developed in the UK, including at the Cleve Hill Solar Park project in Kent.
This is considered to be a reasonable worst case for the purposes of the assessment
in terms of safety.
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2 Introduction

2.1 Scope of this Outline Battery Safety Management Plan

2.1.1  This Outline BSMP document outlines the key fire safety provisions for the BESS
proposed to be installed as part of the Project. The Outline BSMP identifies the key
fire safety principles to be adopted in order to reduce risk to life, property, and the
environment.

2.1.2 Prior to the commencement of the BESS, the Applicant will be required to prepare
a BSMP which must either accord with this Outline BSMP or detail such changes as
the undertaker considers as required. As part of preparation of the BSMP, the
Applicant will take into account the latest good practices for battery fire detection
and prevention and will consult with Kent FRS. The preparation of a BSMP is
secured by Requirement in the Draft DCO (Doc Ref. 3.1).

2.2 Background

221 The Project comprises the construction, operation, maintenance, and
decommissioning of solar photovoltaic (‘PV') arrays and energy storage, together
with associated infrastructure and an underground cable connection to the existing
National Grid Sellindge Substation.

2.2.2 The Project will include a generating station (incorporating solar arrays) with a total
capacity exceeding 50 megawatts (‘MW’). The agreed grid connection for the
Project will allow the export and import of up to 99.9 MW of electricity to the grid.
The Project will connect to the existing National Grid Sellindge Substation via a new
132 kilovolt (‘kV’) substation constructed as part of the Project and cable connection
under the Network Rail and High Speed 1 (‘HS1’) railway.

2.2.3 The location of the Project is shown on ES Volume 3, Figure 1.1: Site Location
Plan (Doc Ref. 5.3). The Project will be located within the Order limits (the land
shown on the Works Plans (Doc Ref. 2.3) within which the Project can be carried
out). The Order limits plan is provided as ES Volume 3, Figure 1.2: Order Limits
(Doc Ref. 5.3). Land within the Order limits is known as the ‘Site’.

2.24 The energy storage will be a BESS distributed across the 192ha Site in 26 separate
BESS compounds as shown on the lllustrative Project Drawings — Not for
Approval (Doc Ref. 2.6).

2.2.5 For the purposes of this document, it has been assumed that the BESS will utilise
LFP lithium-ion battery technology which is currently used on other sites being
developed in the United Kingdom. LFP chemistries are generally considered to be
safer than other lithium chemistries, including in terms of risk of entering into a
thermal runaway event.

2.2.6 The design of the BESS and its impacts are controlled in several ways:
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Detailed design of the BESS will be completed prior to construction but
must be in accordance with the Design Principles (Doc Ref. 7.5). The
Design Principles will secure key safety principles including spacing of
batteries, access, firewater provision and distance from residential
receptors.

The Draft DCO (Doc Ref. 3.1) includes a Requirement that prior to the
commencement of the BESS, a BSMP must be submitted to and approved
by the local planning authority in consultation with Kent FRS. The submitted
BSMP must either accord with this Outline BSMP or detail such changes as
the undertaker considers are required. The BSMP must be implemented as
approved.

Potential BESS Failure

BESS failure can be caused by manufacturing defects, overcharging, over-
discharging, mechanical damage, arc flash or cooling failure resulting in
overheating, or abuse and short circuits.

The main potential hazard from a failure is thermal runaway which produces a
flammable vapour cloud which can lead to fire risk if the vapour cloud is not
appropriately mitigated. This report outlines the measures included to reduce the
risks associated with the BESS and managing the impacts in the unlikely event that
they occur.

Other electrical systems associated with the BESS can carry fire risks but an aerosol
or gaseous suppressant system can be employed to quickly and effectively
extinguish fires that do not involve the lithium-ion batteries. Therefore, only the
battery component of the BESS is addressed in this report.

Safety Objectives

The safety objectives for the design of the BESS are:

To minimise the likelihood of an event. This is the priority for mitigating the
risk.

To minimise the consequences should an event occur.

To confine any event to the individual compound and minimise any impact
on the surrounding areas.

Automatically detect and activate the automatic fire fighting systems as
soon as possible, and alert Kent FRS.

Ensure any personnel on Site can escape safely away from the area of the
fire.

Ensure that firefighters can operate in reasonable safety and have sufficient
water resources.

Ensure that fire, smoke, and the spread of toxic/explosive gasses do not
affect occupants in surrounding buildings and areas.

Application Document Ref: 7.16
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Ensure fire water run-off is contained and treated.

2.5 Relevant Guidance

2.5.1 There is currently limited UK specific guidance documents and standards for BESS
installations, however BESS installations are deployed globally, and the Applicant
will look to incorporate guidance documents, codes and good practice from around
the world in the design of the Project.

2.5.2 The Applicant will develop the BESS in accordance with all relevant legislation and
good practice and following advice from subject experts. This document takes into
account the recommendations of the following good practice documentation used in
the UK for similar sites, including:

National Fire Chiefs Council (‘NFCC’) Grid-Scale Battery Energy Storage
System planning — Guidance for FRS (2023) (‘NFCC Guidance’)?;

NFPA 855;

Underwriters Laboratories (‘UL’) 9540A Standard for Test Method for
Evaluating Thermal Runaway Fire Propagation in Battery Energy Storage
Systems?;

UL 1642 — Standard for Lithium Batteries (Cells);

UK Power Networks (‘UKPN’) Engineering Design Standard 07-0116: Fire
Protection Standard for UK Power Networks Operational Sites, 2016°5;

DNV GL-Recommended Practice-0043: Safety, Operation and Performance
of Grid-Connected Energy Storage Systems, 20176;

Scottish and Southern Energy TG-PS-777: Limitation of Fire Risk in
Substations, Technical Guide, 20197;

BS 5839 Part 1 2017: Fire Detection and Fire Alarm Systems for Buildings?;
and

The Regulatory Reform (Fire Safety) Order (RRQO) 2005°.

2.6 Summary of Project Commitments

2.6.1 The Project has agreed the following commitments with Kent FRS at the date of
submission of the DCO Application. These meet, or exceed, the NFCC Guidance
where applicable.

Table 2.1: Summary of Project Commitments

NFCC Guidance Project Commitment

A standard minimum spacing between
units of 6 metres is suggested, noting this
exceeds the NFPA 855 requirements

Application Document Ref: 7.16
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Project Commitment

n/a (NFCC guidance is focussed on a
single BESS location with multiple BESS
units)

BESS Units are not located in a single
location but will be distributed across the
192ha Site, typically in groups of four with
a maximum grouping of eight Units in any
one location.

Minimum distance of 25m proposed
between BESS units and occupied
buildings/sites

BESS Units will be at least 150m from the
nearest residential receptor (c. 6x the
NFCC guidance).

In addition each BESS compound
(maximum of 8 BESS Units total) will be at
least 25m from the next nearest BESS
compound.

n/a (NFPA guidance)

The separation distance between the
BESS Units and the Order limits will be at
least 10m which exceeds the current
NFPA guidance of 3m.

The NFCC does not support the stacking
of containers/units on top of one another

Only single stacked BESS Units are
proposed.

At least 2 separate access points to the
site to account for opposite wind directions

Two access tracks will be provided to each
BESS location.

Access road finish and design to be
suitable for fire service vehicles

Access roads will be at least 3.7m wide
and will have a carrying load in compliance
with Building Regulations and the NFCC
Guidance.

Water supply capable of delivering no less
than 1,900 litres per minute for at least 2
hours is required

Each BESS compound will include a
hydrant that is connected to an on-Site
water tank that will be capable of delivery
in line with NFCC Guidance.

Water supplies to be located close to
BESS containers (but considering safe
access). Static water tanks must be
located at least 10m from any BESS unit.

Water tanks to be located at least 50m
from a BESS compound area.

Hydrants to be located near to BESS Units
within Works No. 2 areas.

Suitable suppression systems should be
installed in units in order to prevent or limit
propagation between modules.

The specific suppression system will
depend on a number of factors but will
incorporate the most advanced fire
suppression systems and meet UK 9540A
and NFPA 855 standards.

An effective and appropriate method of
early detection of a fault within the

Application Document Ref: 7.16
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Project Commitment

batteries should be in place, with
immediate disconnection of the affected
battery/batteries.

be immediately isolated from the
remainder of the solar farm.

Consideration should be given, within the
site design, to the management of water
run-off

Application Document Ref: 7.16
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Consultation

3.1

3.1.1

Kent FRS — Consultation to Date

The Applicant consulted Kent FRS on its proposals for this Project as part of its
statutory consultation and received responses on 28 November 2022 and 26 June
2023.

Table 3.1: Kent FRS 28 November 2022 Responses

Topic Kent FRS Response

Access Requirement for access in event of a fire, with 3.7m wide and
3.7m high clear passageway needed to enable fire appliance
access.

Water Run-off Water run-off should be considered to limit the environmental
impacts of toxins associated with battery/switchgear incidents.
Please provide guidance on how this will be achieved.

Electrical isolation Requirement to isolate in event of fire incident to ensure risks to
operational crews are minimised.

Battery technology Request for early consultation on technology proposed to better
inform operational responses.

Battery technology Request for detail of active and passive fire precautions to
reduce risk of uncontrolled fire spread.

3.1.2 Kent FRS provided a further response in June 2023 that requested additional
information to demonstrate that the Project complied with the NFCC Guidance.

3.1.3 The Applicant provided further details on Project design and approach to fire risk
mitigation to Kent FRS on 24 November 2023, including confirmation that the Project
would commit to the commitments summarised in Section 2.6 of this Outline BSMP
to ensure compliance with the NFCC Guidance.

3.1.4 Kent FRS confirmed by email on 19 December 2023 that it had no objection to the
proposal provided that NFCC Guidance is followed in the design and management
of the Project.

3.2 Kent FRS - Future Engagement

3.2.1  The Applicant is committed to further engagement with Kent FRS as part of the final

design process.
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3.2.2 The Draft DCO (Doc Ref. 3.1) includes a Requirement that secures the submission
of a BSMP to be approved by the local planning authority in consultation with Kent
FRS, prior to the commencement of construction.

3.3 Other Consultees

3.3.1  Some members of the public have raised concerns regarding the potential for fire
risk. The BSMP will ensure that the BESS installation complies with NFCC Guidance
which fully mitigate the concerns raised in these consultation responses.
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4 BESS Safety Requirements

4.1 Procurement

4.1.1 The Applicant’s development team have been active in developing and constructing
electricity generation projects for over ten years. The Applicant is therefore
experienced in conducting tenders to procure electricity infrastructure and
understands the requirement to ensure Tier 1, bankable, suppliers are identified.

4.1.2 The Applicant will select battery chemistry and a manufacturer that can ensure
product reputation and meets ISO 9001 and ISO 14001 standards. BESS Units will
incorporate advanced fire suppression systems that meet UL 9450A and NFPA 855
standards, in addition to applicable national and local legislation in effect at the time.

4.2 Project Design

Location

4.2.1 A key feature of the design is that the BESS Units are not located in one location
but are instead distributed across the 192ha Site, typically in groups of four with a
maximum grouping of eight BESS Units in any one area. This significantly reduces
the risk of a fire incident involving multiple BESS Units.

4.2.2 The BESS electrical design, being DC coupled, means the BESS Units are located
as part of the Inverter Stations. The Inverter Stations have been selected to
minimise any environmental impacts to the extent possible, typically being located
within field areas away from receptors to ensure any noise or other impacts are
mitigated. As such similar BESS Unit impacts are also mitigated.

4.2.3 As a further consideration the nearest residential receptor to any BESS Compound
will be 150m, circa six times the NFCC guidance recommendation. BESS Units have
not been included in fields where this distance cannot be achieved.

System Layout

424 The layout of the system will be designed to provide separation between key
components or groups of key components as follows:

= The BESS will not be located in a single location. Instead, BESS will be
located, typically in groups of four with a maximum grouping of eight BESS
Units in any one area, as part of the Inverter Stations. The BESS
infrastructure includes BESS Units and DC-DC converters.

= The separation distance between BESS Units will be a minimum of 6m. This
separation distance will limit any fire that is not able to be contained to the
effected BESS container or part of the battery system and will also allow
access in case of an intervention being needed.

= The separation distance between the BESS Units and the Order limits will

Application Document Ref: 7.16
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be at least 10m which exceeds the current NFPA guidance of 3m.

Battery Enclosures

425 BESS Units will house the energy storage electrochemical components and
associated equipment.

4.2.6 Inthe event of a thermal event or fire, the enclosure will electrically isolate itself and
is designed to contain any fire inside and prevent propagation to other BESS Units.

42.7 The BESS Units will be designed and constructed by the manufacturer in
accordance with the good practice available at the time, currently as outlined in the
NFPA 855.

4.3 Construction

4.3.1 The BESS construction will comply with UK legislation and good industry practice
procedures.

BESS Transportation

4.3.2 Transportation of the system from the factory to the Project Site will be a
combination of sea and land freight. The equipment will be certified for transport to
UN 38.3. Transportation'® and will be managed in accordance with the European
Agreement Concerning the International Carriage of Dangerous Goods by Road
(‘ADR’) 2019" and the UK guidance on the transport of dangerous goods “Moving
dangerous goods, Guidance” webpage.

4.3.3 The BESS will have undergone factory acceptance testing. As this will be
undertaken away from Site this reduces the risks during on Site construction with
visual inspections and functional testing undertaken before any site acceptance
testing.

Installation

4.3.4 Installation will be supervised by the original equipment manufacturer and
implemented in a hierarchical way to ensure that all necessary systems are
available before the next step is required. This is expected to be in line with the
following sequence:

= Inspect the items in the protective covers.

= Unpack and inspect the items.

= Install on the foundations.

= Once stable inspect the internal components.

= Mechanically anchor the unit to the foundations.

= Connect any dry riser pipes and or the fire suppression system & strobe and
siren.

= Install the electrical earthing/grounding.

Application Document Ref: 7.16
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= Electrically interconnect the equipment.
= Cold commission the equipment.
= Hot commission the equipment.
= Test the equipment.

Firewater Provision

4.3.5 Prior to delivery of the BESS Units the on-Site firewater provision shall be installed
and operational. Regular inspections and testing shall be undertaken to ensure the
systems remains functional and undamaged.

4.4 Operations

Operational Responsibilities

4.4.1 Prior to commercial operation an operational team will be appointed to manage,
service, maintain and operate the BESS. The team will consist of key Applicant
members and specialist sub-contractors and will have primary responsibility for
ensuring the BSMP procedures are complied with.

Battery Management System

442 A Battery Management System (‘BMS’) will be used to monitor key electrical,
mechanical and environmental parameters to ensure the system operates within its
design thresholds. The BMS controls all aspects of the battery system and provides
early warning, fault notification and disconnection of a BESS Unit in advance of an
operational parameter being exceeded.

4.4.3 Key parameters considered important for fire safety and monitored by the BMS are
likely to include:

= QOverall system voltage;

= System State of Health;

= System State of Charge;

= Single cell temperatures and differences;
= Single cell voltage and differences; and

= Enclosure ambient temperature.

4.4.4 Inthe event that a parameter is exceeded the BMS will be able to effect immediate
disconnection of the impacted element from the electricity supply. Operational
teams will then be able to investigate and provide reactive maintenance as required.

445 The BMS monitors a significant range and depth of data, and data analytics will be
employed to exploit this information to predict ageing of the cells in the BESS and
alert the operator when modules need maintenance or replacing. Data analytics will
also facilitate accurate determination of State-of-Charge (‘SoC’) and hence State-
of-Health (‘SoH’).
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Data Analytics will automatically detect anomalous changes in temperature, cell
resistance and capacity at rack level (which could indicate lithium metal plating,
corrosion, failure of components and cables) and can monitor an essentially
unlimited number of sensors including smoke & gas sensors.

Other measures which may be incorporated into the BESS design include:

Thermal monitoring of the battery enclosures and automated cut-out beyond
safe parameters.

Battery liquid cooling systems with automated fail-safe operation. The
cabinet design likely to be employed has very limited free volume rendering
Heating, Ventilation and Air Cooling (‘(HVAC’) systems relatively ineffective.

Fire and vapour cloud (immediate and delayed ignition) detection.

Electrical fire suppression equipment such as NOVEC 1230, StatX powder
fire suppression, or other contemporary system.

Monitoring

24/7 monitoring will be provided via a remote-control room with staff fully trained and
familiar with BESS system technology. The control room will be responsible for the
following:

Alerting Kent FRS and being the first point of contact with Kent FRS.

The security of the Site with access to the detection and monitoring
systems. The monitoring and detection systems can be used in an
emergency to support first responders.

Be able to immediately shut down the system should the need arise.

Be responsible for the implementation of the emergency plan acting as a
point of contact to emergency services.

The BESS compound will have signage identifying the dangers within the Site and
will also have the control room emergency telephone number should a member of
the public or emergency services need to make contact.

Fire Detection and Suppression

The overall fire mitigation strategy is a combination of fire detection (including real
time monitoring via a BMS), within BESS Unit suppression and, where required,
external suppression of a fire and cooling of the affected unit.

Battery fires can start for a number of reasons including physical damage,
overcharging, over discharging, short circuiting and exposure to high temperatures.
Battery failure causes an increase in internal temperatures created by heating
and/or chemical processes within cells which results in the release of gas. This
outcome is known as thermal runaway and can impact adjacent cells.

The BESS Units will have in-built detection systems that will immediately shut down
the batteries in the event that abnormal conditions are identified. In the event this
does occur before gas build-up the BESS Units also contain a deflagration system
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that will vent the combustion gasses and pressures from within the container to
reduce the risk of a build-up within the BESS Unit.

4.4.13 The BESS Units will also include an automatic fire suppression system. This is likely
to be a water sprinkler or gaseous based system which will cool the cells to stop
thermal runaway as well as extinguish any fire that may ignite as a result.

4.4.14 In the event that external fire suppression is required then a fire hydrant will be
available at each BESS Unit location that will be capable of providing firewater
volumes in line with NFCC guidelines. It is generally recognised that, in a container
and rack-based BESS, water mist or sprinkler systems can extinguish LFP fires and
protect adjacent racks (depending upon spacing).

Firewater Runoff

4.4.15 The BESS Unit locations are designed to ensure any firewater required is contained
such that there will be no leakage of polluted water into the surrounding area
following a fire event.

4.4.16 Firewater collected and retained would be pumped to tanker and removed from Site
for treatment and disposal at a suitable licenced facility. Following a fire event, the
drainage network will require an assessment to confirm the absence of any
contaminants prior to the penstock being released.

Security

4417 The BESS will be located within a fenced enclosure with signage that clearly
identifies the dangers within the Site and will also have the control room emergency
telephone number.

4.418 The Site will also have high quality CCTV to identify unauthorised access and to
enable the correct security response to be undertaken by the control room.

Cybersecurity

4.4.19 Given the Project is classified as a National Significant Infrastructure Project and
the effects people can have on the control systems if they gain access, cybersecurity
will be a fundamental requirement of the system design.

4.4.20 The cybersecurity will be designed making reference to the following:

= |EC 62443 control systems cybersecurity standards'?;
= Guidance from the National Cybersecurity Centre; and
= HSE Operational Guidance document OG86'3.
Maintenance
4.4.21 The BESS will be maintained and operated by skilled personnel ensuring that the

system is in optimal condition and that all parts of the system are fully serviced and
functional at all times.
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4422 As well as maintenance triggered by the BMS, routine maintenance will be
undertaken on the BESS equipment to include visual inspections, checking
connections, and rectification of any defects.

4.4.23

4.4.24

4.4.25

4.5

4.5.1

4.5.2

During operation all works on the Site will be controlled under safe systems of work.
This will mean all work is risk assessed to protect both personnel and equipment.
Therefore, safety systems such as fire systems will not be stopped or taken out of
service without appropriate mitigation, following the system being made safe so far
as reasonably practicable, and only for the minimum time required to undertake any
specific maintenance tasks.

Battery Replacement

During the operational phase of the Project, there may be a requirement to replace
the battery system modules due to equipment failure or degradation of the system
capacity. The planned design life may require replacement of the battery systems
on more than one occasion depending on use case.

The risks associated with any wholesale replacement with similar or any new
technological developments will also be considered before any works commence. It
is also possible that any replacement of the system may use an updated version of
the of the original BESS system module.

Decommissioning

During decommissioning of the Project, the same on-Site protocols and procedures
employed during the construction stage will be used.

The Applicant will follow the hierarchy of waste management throughout the life of
the Project as follows:

Reduce - lithium-ion batteries have a finite life based on a number of
factors, primarily the total number of cycles undertaken. The operation will
attempt to manage the degradation by the selection of services and cycling
that maximises the overall life.

Recycle — The supplying manufacturer will have obligations under the
Waste Batteries and Accumulators Regulations 2009'# (as amended) (or
such equivalent regulations in force at the time of decommissioning) and
will be contractually obliged to offer a recycling service.

Recovery — The recycling should allow any useful materials to be recovered
and re-enter the supply chain.

Disposal — Any disposal of batteries shall be undertaken in compliance with
all applicable Laws and all regulatory requirements, product stewardship,
registration disposal and recycling or take back requirement.
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5 Firefighting

5.1 Fire Service Guidance

5.1.1 Fire Service Volume 2 (Fire Service Operations)'® provides guidance for the Fire
Service regarding electrical installations including power plants, such as this Project,
and supporting electrical infrastructure. The guidance states that in the instance of
a fire, upon the Fire Services arrival to the site, the Fire Service should ensure all
electrical equipment has been electrically isolated and made safe to approach, by
the site operator. The guidance strongly advises that any electrical equipment
should not be approached, or touched unless it is confirmed to be isolated and safe.

5.1.2 The NFCC Guidance also provides details and requires that site operators develop
emergency plans and share these with the Fire and Rescue Service. Emergency
plans will be developed and agreed with Kent FRS prior to installation of the BESS.

5.1.3 The BESS will be housed in containers in various locations across the Site and be
sufficiently separated to minimise the chance of fire spreading, based on the best
practice which is currently NFPA 855.

5.1.4 If an incident occurs the container and associated electrical infrastructure will be
automatically electrically isolated. However, the operator and Fire Service will be
unable to confirm the state of charge of the batteries and the potential residual risk
from any energised batteries within the container.

5.1.5 As outlined in Section 3 of this Outline BSMP, Kent FRS have been consulted and
the Applicant will continue to engage with Kent FRS through the development of the
system design, construction, operation and decommissioning of this Project. It is
expected that Kent FRS will implement a defensive strategy in the event of a fire
involving the BESS which should include ‘fogging out’ any gasses or fumes from the
batteries.

5.2 Kent FRS Access

5.2.1 The lllustrative Project Drawings — Not for Approval (Doc Ref. 2.6) indicate the
fire access route designations (permanent access tracks for operations) and entry
points/gates Kent FRS could use in the event of a fire. The plan also shows the
indicative locations of the BESS Units. A version of this plan was provided to Kent
FRS in November 2023.

5.2.2 The access plan has been designed to allow easy access to the Site and the Site
will comply with the following:

= All Site roads will be clearly labelled.

= Access roads to all BESS enclosures will be accessible from two directions,
thus there will be no dead-end access routes and no allowance for turning
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vehicles will be required.

= All access roads will be at least 3.7m wide and will employ a grass-paving
approach which has been used elsewhere in the UK for fire service access.
This road composition has a load carrying capability in compliance with
Building Regulations and the NFCC Guidance.

= Multiple access routes will be available into the site from public highways.

Site personnel will not have access into any battery enclosures therefore there is
unlikely to be an immediate threat to life from inside the BESS units.

Emergency Response Plan

As part of the development of the BESS, an Emergency Plan will be produced, in
consultation with Kent FRS. The emergency plan will include the following
information which will be open and freely available to first responders and the local
authority:

= Full system and Site description: Layouts indicating location of all BESS
units, access routes and evacuation routes, emergency information such as
chain of command and site operating procedures.

= Design drawings and schematics: BESS schematics and wider site
schematics for reference.

= Electrical isolation procedures: Including locations of points of isolation
for each BESS and procedures for isolating equipment in the event of a
failure.

= BESS information: Number of cells in each container, cell chemistry,
COSHH Assessment (Control of Substances Hazardous to Health
Assessment), Material Safety Data Sheets and fire detection and
suppression systems in each container as well as system operation
guidance.

= Firefighting strategy: Firewater provisions, additional firefighting
equipment, information regarding firefighting systems, site specific fire risk
and mitigation.

= Medical procedures: Chain of command for medical emergencies, medical
emergency protocol, location of emergency medical supplies and
information regarding on-Site first aiders.

= Operation and maintenance procedures: Documentation of operations
and maintenance procedures, timelines including duration and type of work.

= Decommissioning procedures: This should include information regarding
the decommissioning and removal of damaged cells and additional
electrical equipment.

= Safety and emergency response drills: Procedures and schedules for
conducting emergency and safety response drills (e.qg. fire drills, medical
drills and fire detection system testing).

= Site specific risks: Specific risks for the BESS units and subsequent
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electrical equipment on-Site.

Emergency Response Team

5.3.2 An emergency response team should be identified in the emergency response plan
for the construction, operation and decommissioning phases of this Project.

5.3.3 The construction emergency response team (‘CERT’) should comprise of senior
members from the following organisations:

=  Kent FRS;

= Principal Designer;

= Principal Contractor; and

= Elected Contractors and Sub-contractors.

5.3.4 The CERT will be responsible for developing the emergency response plan as well
as, liaising with and providing updates to local emergency services, hosting regular
meetings and reviews of the plan, test and evaluate the emergency response plan
and ensure the BSMP is followed.

5.3.5 The operational emergency response team (‘OERT’) should comprise of senior
members from the following organisations:

= Kent FRS; and
= QOperation and Maintenance Contractor.

5.3.6 The CERT will be responsible for liaising with the OERT, prior to the Site becoming
operational and handing over the emergency response plan during the construction
phase. The OERT should also review and update the emergency response plan to
reflect the operations on Site as well as liaising with local emergency services to
share the updated plan, ensuring a smooth transition between the construction and
operational emergency response plan. Similarly, to the CERT, the OERT should
also maintain and update the emergency plan regularly, updating all stakeholders
on changes, host regular meetings and reviews of the plan whilst testing the plan
through scenario-based evaluations and ensure all BSMP protocols and guidelines
are followed.

5.3.7 The OERT will also be responsible for updating the emergency response plan to
reflect any changes required in the decommissioning phase of this project.

Post-Incident Response

5.3.8 In the unlikely event of an incident on-Site, the Applicant or the Site operator will
engage with the local community and will establish an executive stakeholder
steering group within 24 hours of the incident. The group should include parties
involved in the emergency response.

5.3.9 If an incident occurs, an action plan will be produced, highlighting any immediate
and long-term actions.
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Pre-Construction Information
Requirements

6.1.1

6.1.2

6.1.3

Application Document Ref: 7.16

The detailed design phase of this Project will consider the whole lifecycle of the
BESS and include, but not be limited to the following studies:

= Hazard and Operability Analysis (‘HAZOP’);
= Hazard ldentification (‘HAZID’); and
= Failure Mode and Effects Analysis (‘FMEA’).

A detailed BSMP will be produced in consultation with Kent FRS. This BSMP will be
submitted to the local planning authority for approval prior to commencement of the
BESS.

The detailed BSMP must include the following:

= Detailed design (including drawings showing the location, arrangement and
schematic of the BESS);

= BESS specification (including battery specification and chemistry and fire
detection and suppression system);

= Operational procedure and training requirements (including emergency
operating procedures);

= Statement of compliance to applicable legislation;

= Environmental Risk Assessment (including the potential for indirect risk and
mitigation using the best available techniques for the specific battery
chemistry); and

= An emergency plan covering construction, operation and decommissioning
of the Project (should be developed in consultation with Kent FRS and
include a firefighting strategy and firefighting equipment on-Site).
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7 Conclusion

71 Conclusion

7.1.1  The Applicant is committed to developing safe BESS that will ensure dependable
operation over the long term, minimise any risks and ensure safe operation.

7.1.2 This report demonstrates that robust processes have been followed in approach to
the BESS included within the Project and that the relevant stakeholders have been
consulted and their responses have informed the design of the Project.

7.1.3 The Applicant is committed to ongoing dialogue with Kent FRS to ensure the final
design complies with NFCC guidance. This Outline BSMP provides a list of pre-
construction information requirements that will evidence prior to construction that
the Project will be implemented and operated safely.
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	1 Executive Summary
	1.1.1 This outline Battery Safety Management Plan ('Outline BSMP') has been prepared on behalf of EPL 001 Limited ('the Applicant') by Ove Arup & Partners Limited. It provides an overview of the key provisions to be adopted in order to ensure fire saf...
	1.1.2 This Outline BSMP provides a summary of the proposed approach to battery safety management by reference to the safety systems available and best practice procedures today. It is likely that by the time of construction other battery technologies ...
	1.1.3 The key fire safety principles to be included are as follows:
	1.1.4 It is noted that there are several battery storage technologies available today and improvements in technology are anticipated prior to Project construction. The final battery chemistry will be selected as part of the detailed design prior to th...
	1.1.5 This Outline BSMP will provide the framework for a detailed BSMP to be prepared. The Draft Development Consent Order (‘DCO’) (Doc Ref. 3.1) includes a Requirement that secures the submission to and approval by the local planning authority of a B...
	1.1.6 For the purposes of this document, it is assumed that the BESS system will be based upon lithium-ion (‘LFP’) battery technology that is commonly used on other sites being developed in the UK, including at the Cleve Hill Solar Park project in Ken...

	2 Introduction
	2.1 Scope of this Outline Battery Safety Management Plan
	2.1.1 This Outline BSMP document outlines the key fire safety provisions for the BESS proposed to be installed as part of the Project. The Outline BSMP identifies the key fire safety principles to be adopted in order to reduce risk to life, property, ...
	2.1.2 Prior to the commencement of the BESS, the Applicant will be required to prepare a BSMP which must either accord with this Outline BSMP or detail such changes as the undertaker considers as required. As part of preparation of the BSMP, the Appli...

	2.2 Background
	2.2.1 The Project comprises the construction, operation, maintenance, and decommissioning of solar photovoltaic ('PV') arrays and energy storage, together with associated infrastructure and an underground cable connection to the existing National Grid...
	2.2.2 The Project will include a generating station (incorporating solar arrays) with a total capacity exceeding 50 megawatts (‘MW’). The agreed grid connection for the Project will allow the export and import of up to 99.9 MW of electricity to the gr...
	2.2.3 The location of the Project is shown on ES Volume 3, Figure 1.1: Site Location Plan (Doc Ref. 5.3). The Project will be located within the Order limits (the land shown on the Works Plans (Doc Ref. 2.3) within which the Project can be carried out...
	2.2.4 The energy storage will be a BESS distributed across the 192ha Site in 26 separate BESS compounds as shown on the Illustrative Project Drawings – Not for Approval (Doc Ref. 2.6).
	2.2.5 For the purposes of this document, it has been assumed that the BESS will utilise LFP lithium-ion battery technology which is currently used on other sites being developed in the United Kingdom.  LFP chemistries are generally considered to be sa...
	2.2.6 The design of the BESS and its impacts are controlled in several ways:

	2.3 Potential BESS Failure
	2.3.1 BESS failure can be caused by manufacturing defects, overcharging, over-discharging, mechanical damage, arc flash or cooling failure resulting in overheating, or abuse and short circuits.
	2.3.2 The main potential hazard from a failure is thermal runaway which produces a flammable vapour cloud which can lead to fire risk if the vapour cloud is not appropriately mitigated. This report outlines the measures included to reduce the risks as...
	2.3.3 Other electrical systems associated with the BESS can carry fire risks but an aerosol or gaseous suppressant system can be employed to quickly and effectively extinguish fires that do not involve the lithium-ion batteries. Therefore, only the ba...

	2.4 Safety Objectives
	2.4.1 The safety objectives for the design of the BESS are:

	2.5 Relevant Guidance
	2.5.1 There is currently limited UK specific guidance documents and standards for BESS installations, however BESS installations are deployed globally, and the Applicant will look to incorporate guidance documents, codes and good practice from around ...
	2.5.2 The Applicant will develop the BESS in accordance with all relevant legislation and good practice and following advice from subject experts. This document takes into account the recommendations of the following good practice documentation used i...

	2.6 Summary of Project Commitments
	2.6.1 The Project has agreed the following commitments with Kent FRS at the date of submission of the DCO Application. These meet, or exceed, the NFCC Guidance where applicable.


	3 Consultation
	3.1 Kent FRS – Consultation to Date
	3.1.1 The Applicant consulted Kent FRS on its proposals for this Project as part of its statutory consultation and received responses on 28 November 2022 and 26 June 2023.
	3.1.2 Kent FRS provided a further response in June 2023 that requested additional information to demonstrate that the Project complied with the NFCC Guidance.
	3.1.3 The Applicant provided further details on Project design and approach to fire risk mitigation to Kent FRS on 24 November 2023, including confirmation that the Project would commit to the commitments summarised in Section 2.6 of this Outline BSMP...
	3.1.4 Kent FRS confirmed by email on 19 December 2023 that it had no objection to the proposal provided that NFCC Guidance is followed in the design and management of the Project.

	3.2 Kent FRS – Future Engagement
	3.2.1 The Applicant is committed to further engagement with Kent FRS as part of the final design process.
	3.2.2 The Draft DCO (Doc Ref. 3.1) includes a Requirement that secures the submission of a BSMP to be approved by the local planning authority in consultation with Kent FRS, prior to the commencement of construction.

	3.3 Other Consultees
	3.3.1 Some members of the public have raised concerns regarding the potential for fire risk. The BSMP will ensure that the BESS installation complies with NFCC Guidance which fully mitigate the concerns raised in these consultation responses.


	4 BESS Safety Requirements
	4.1 Procurement
	4.1.1 The Applicant’s development team have been active in developing and constructing electricity generation projects for over ten years. The Applicant is therefore experienced in conducting tenders to procure electricity infrastructure and understan...
	4.1.2 The Applicant will select battery chemistry and a manufacturer that can ensure product reputation and meets ISO 9001 and ISO 14001 standards. BESS Units will incorporate advanced fire suppression systems that meet UL 9450A and NFPA 855 standards...

	4.2 Project Design
	4.2.1 A key feature of the design is that the BESS Units are not located in one location but are instead distributed across the 192ha Site, typically in groups of four with a maximum grouping of eight BESS Units in any one area. This significantly red...
	4.2.2 The BESS electrical design, being DC coupled, means the BESS Units are located as part of the Inverter Stations. The Inverter Stations have been selected to minimise any environmental impacts to the extent possible, typically being located withi...
	4.2.3 As a further consideration the nearest residential receptor to any BESS Compound will be 150m, circa six times the NFCC guidance recommendation. BESS Units have not been included in fields where this distance cannot be achieved.
	4.2.4 The layout of the system will be designed to provide separation between key components or groups of key components as follows:
	4.2.5 BESS Units will house the energy storage electrochemical components and associated equipment.
	4.2.6 In the event of a thermal event or fire, the enclosure will electrically isolate itself and is designed to contain any fire inside and prevent propagation to other BESS Units.
	4.2.7 The BESS Units will be designed and constructed by the manufacturer in accordance with the good practice available at the time, currently as outlined in the NFPA 855.

	4.3 Construction
	4.3.1 The BESS construction will comply with UK legislation and good industry practice procedures.
	4.3.2 Transportation of the system from the factory to the Project Site will be a combination of sea and land freight. The equipment will be certified for transport to UN 38.3. Transportation9F  and will be managed in accordance with the European Agre...
	4.3.3 The BESS will have undergone factory acceptance testing. As this will be undertaken away from Site this reduces the risks during on Site construction with visual inspections and functional testing undertaken before any site acceptance testing.
	4.3.4 Installation will be supervised by the original equipment manufacturer and implemented in a hierarchical way to ensure that all necessary systems are available before the next step is required. This is expected to be in line with the following s...
	4.3.5 Prior to delivery of the BESS Units the on-Site firewater provision shall be installed and operational. Regular inspections and testing shall be undertaken to ensure the systems remains functional and undamaged.

	4.4 Operations
	4.4.1 Prior to commercial operation an operational team will be appointed to manage, service, maintain and operate the BESS. The team will consist of key Applicant members and specialist sub-contractors and will have primary responsibility for ensurin...
	4.4.2 A Battery Management System (‘BMS’) will be used to monitor key electrical, mechanical and environmental parameters to ensure the system operates within its design thresholds. The BMS controls all aspects of the battery system and provides early...
	4.4.3 Key parameters considered important for fire safety and monitored by the BMS are likely to include:
	4.4.4 In the event that a parameter is exceeded the BMS will be able to effect immediate disconnection of the impacted element from the electricity supply. Operational teams will then be able to investigate and provide reactive maintenance as required.
	4.4.5 The BMS monitors a significant range and depth of data, and data analytics will be employed to exploit this information to predict ageing of the cells in the BESS and alert the operator when modules need maintenance or replacing. Data analytics ...
	4.4.6 Data Analytics will automatically detect anomalous changes in temperature, cell resistance and capacity at rack level (which could indicate lithium metal plating, corrosion, failure of components and cables) and can monitor an essentially unlimi...
	4.4.7 Other measures which may be incorporated into the BESS design include:
	4.4.8 24/7 monitoring will be provided via a remote-control room with staff fully trained and familiar with BESS system technology. The control room will be responsible for the following:
	4.4.9 The BESS compound will have signage identifying the dangers within the Site and will also have the control room emergency telephone number should a member of the public or emergency services need to make contact.
	4.4.10 The overall fire mitigation strategy is a combination of fire detection (including real time monitoring via a BMS), within BESS Unit suppression and, where required, external suppression of a fire and cooling of the affected unit.
	4.4.11 Battery fires can start for a number of reasons including physical damage, overcharging, over discharging, short circuiting and exposure to high temperatures. Battery failure causes an increase in internal temperatures created by heating and/or...
	4.4.12 The BESS Units will have in-built detection systems that will immediately shut down the batteries in the event that abnormal conditions are identified. In the event this does occur before gas build-up the BESS Units also contain a deflagration ...
	4.4.13 The BESS Units will also include an automatic fire suppression system. This is likely to be a water sprinkler or gaseous based system which will cool the cells to stop thermal runaway as well as extinguish any fire that may ignite as a result.
	4.4.14 In the event that external fire suppression is required then a fire hydrant will be available at each BESS Unit location that will be capable of providing firewater volumes in line with NFCC guidelines. It is generally recognised that, in a con...
	4.4.15 The BESS Unit locations are designed to ensure any firewater required is contained such that there will be no leakage of polluted water into the surrounding area following a fire event.
	4.4.16 Firewater collected and retained would be pumped to tanker and removed from Site for treatment and disposal at a suitable licenced facility. Following a fire event, the drainage network will require an assessment to confirm the absence of any c...
	4.4.17 The BESS will be located within a fenced enclosure with signage that clearly identifies the dangers within the Site and will also have the control room emergency telephone number.
	4.4.18 The Site will also have high quality CCTV to identify unauthorised access and to enable the correct security response to be undertaken by the control room.
	4.4.19 Given the Project is classified as a National Significant Infrastructure Project and the effects people can have on the control systems if they gain access, cybersecurity will be a fundamental requirement of the system design.
	4.4.20 The cybersecurity will be designed making reference to the following:
	4.4.21 The BESS will be maintained and operated by skilled personnel ensuring that the system is in optimal condition and that all parts of the system are fully serviced and functional at all times.
	4.4.22 As well as maintenance triggered by the BMS, routine maintenance will be undertaken on the BESS equipment to include visual inspections, checking connections, and rectification of any defects.
	4.4.23 During operation all works on the Site will be controlled under safe systems of work. This will mean all work is risk assessed to protect both personnel and equipment. Therefore, safety systems such as fire systems will not be stopped or taken ...
	4.4.24 During the operational phase of the Project, there may be a requirement to replace the battery system modules due to equipment failure or degradation of the system capacity. The planned design life may require replacement of the battery systems...
	4.4.25 The risks associated with any wholesale replacement with similar or any new technological developments will also be considered before any works commence. It is also possible that any replacement of the system may use an updated version of the o...

	4.5 Decommissioning
	4.5.1 During decommissioning of the Project, the same on-Site protocols and procedures employed during the construction stage will be used.
	4.5.2 The Applicant will follow the hierarchy of waste management throughout the life of the Project as follows:


	5 Firefighting
	5.1 Fire Service Guidance
	5.1.1 Fire Service Volume 2 (Fire Service Operations)14F  provides guidance for the Fire Service regarding electrical installations including power plants, such as this Project, and supporting electrical infrastructure. The guidance states that in the...
	5.1.2 The NFCC Guidance also provides details and requires that site operators develop emergency plans and share these with the Fire and Rescue Service.  Emergency plans will be developed and agreed with Kent FRS prior to installation of the BESS.
	5.1.3 The BESS will be housed in containers in various locations across the Site and be sufficiently separated to minimise the chance of fire spreading, based on the best practice which is currently NFPA 855.
	5.1.4 If an incident occurs the container and associated electrical infrastructure will be automatically electrically isolated. However, the operator and Fire Service will be unable to confirm the state of charge of the batteries and the potential res...
	5.1.5 As outlined in Section 3 of this Outline BSMP, Kent FRS have been consulted and the Applicant will continue to engage with Kent FRS through the development of the system design, construction, operation and decommissioning of this Project. It is ...

	5.2 Kent FRS Access
	5.2.1 The Illustrative Project Drawings – Not for Approval (Doc Ref. 2.6) indicate the fire access route designations (permanent access tracks for operations) and entry points/gates Kent FRS could use in the event of a fire. The plan also shows the in...
	5.2.2 The access plan has been designed to allow easy access to the Site and the Site will comply with the following:
	5.2.3 Site personnel will not have access into any battery enclosures therefore there is unlikely to be an immediate threat to life from inside the BESS units.

	5.3 Emergency Response Plan
	5.3.1 As part of the development of the BESS, an Emergency Plan will be produced, in consultation with Kent FRS. The emergency plan will include the following information which will be open and freely available to first responders and the local author...
	5.3.2 An emergency response team should be identified in the emergency response plan for the construction, operation and decommissioning phases of this Project.
	5.3.3 The construction emergency response team (‘CERT’) should comprise of senior members from the following organisations:
	5.3.4 The CERT will be responsible for developing the emergency response plan as well as, liaising with and providing updates to local emergency services, hosting regular meetings and reviews of the plan, test and evaluate the emergency response plan ...
	5.3.5 The operational emergency response team (‘OERT’) should comprise of senior members from the following organisations:
	5.3.6 The CERT will be responsible for liaising with the OERT, prior to the Site becoming operational and handing over the emergency response plan during the construction phase. The OERT should also review and update the emergency response plan to ref...
	5.3.7 The OERT will also be responsible for updating the emergency response plan to reflect any changes required in the decommissioning phase of this project.
	5.3.8 In the unlikely event of an incident on-Site, the Applicant or the Site operator will engage with the local community and will establish an executive stakeholder steering group within 24 hours of the incident. The group should include parties in...
	5.3.9 If an incident occurs, an action plan will be produced, highlighting any immediate and long-term actions.


	6 Pre-Construction Information Requirements
	6.1.1 The detailed design phase of this Project will consider the whole lifecycle of the BESS and include, but not be limited to the following studies:
	6.1.2 A detailed BSMP will be produced in consultation with Kent FRS. This BSMP will be submitted to the local planning authority for approval prior to commencement of the BESS.
	6.1.3 The detailed BSMP must include the following:

	7 Conclusion
	7.1 Conclusion
	7.1.1 The Applicant is committed to developing safe BESS that will ensure dependable operation over the long term, minimise any risks and ensure safe operation.
	7.1.2 This report demonstrates that robust processes have been followed in approach to the BESS included within the Project and that the relevant stakeholders have been consulted and their responses have informed the design of the Project.
	7.1.3 The Applicant is committed to ongoing dialogue with Kent FRS to ensure the final design complies with NFCC guidance.  This Outline BSMP provides a list of pre-construction information requirements that will evidence prior to construction that th...





