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Glossary
Term

Definition

As Low As Practically Possible
(ALARP)

ALARP is short for "as low as reasonably practicable". Reasonably practicable involves
weighing a risk against the trouble, time and money needed to control it. Therefore,
ALARP describes the level to which we expect to see workplace risks controlled

Active Risk Management (ARM)

A software tool used to record and share risk profiles of equipment or project packages
Any electronic system that manages a rechargeable battery, such as by protecting the

Battery Management System

battery from operating outside its safe operating area, monitoring its state, calculating

(BMS)

secondary data, reporting that data, controlling its environment, authenticating it and
/ or balancing it
A means by which designers can demonstrate that their designs can be built, used,

Design Risk Management (DRM)

maintained and eventually demolished without negatively affecting the safety, health
and wellbeing of those involved in the construction process or those who may be
impacted by the structure. Ørsted has its own DRM philosophy

Development Consent Order

An order made under the Planning Act 2008 granting development consent for one or

(DCO)

more Nationally Significant Infrastructure Projects (NSIP)

Energy balancing infrastructure /
EBI

The onshore substation includes energy balancing Infrastructure. These provide
valuable services to the electrical grid, such as storing energy to meet periods of peak
demand and improving overall reliability

Hazard Identification (HAZiD)
Hazard and Operability Analysis
(HAZOP)

A qualitative technique for the early identification of potential hazards and threats
A structured and systematic technique for system examination and risk management.
In particular, HAZOP is often used as a technique for identifying potential hazards in a
system and identifying operability problems

Prevention Through Design (PtD)

The concept of applying methods to minimize occupational hazards early in the design
process

Supervisory Control And Data

A computerized system that is capable of gathering and processing data and applying

Acquisition (SCADA)

operational controls over long distances

Acronyms
Acronym

Definition (if relevant)

ALARP

As Low As Reasonably Practical

ARM

Active Risk Management

BESS

Battery Energy Storage System

BMS

Battery Management Systems

DRM

Design Risk Management

EBI

Energy Balancing Infrastructure

ES

Environmental Statement

HAZOP

Hazard and Operability Study

HAZiD

Hazard Identification

IEC

International Electrotechnical Commission

PtD

Prevention through Design

QSHE

Quality, Safety, Health and Environment

SCADA

Supervisory Control and Data Acquisition

SMP

Safety Management Plan
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Introduction

1.1

Background

1.1.1.1 Orsted Iceni ESS (UK) Limited (hereafter ‘the Applicant’) is proposing to develop Energy Balancing
Infrastructure (EBI) on land to the east of Main Road (B1113) and south of the A47, Swardeston
(hereafter referred to as the ‘site’). The EBI will comprise battery energy storage technology and the
construction and operation of this EBI makes up the ‘proposed development’.
1.1.1.2 Ørsted carried out a pre-application public consultation whereby concerns were raised regarding the
risk of fire and the potential consequences to local communities and the environment.
1.1.1.3 Although the supplier for the Battery Energy Storage System (BESS) has not yet been confirmed,
Ørsted will ensure that the design, operation, and maintenance of the battery storage units is in line
with recognised safety standards. The safety of people working on-site and those living nearby is of
the highest priority.
1.2

Purpose of this report

1.2.1.1 This Safety Management Plan (SMP) has been prepared to accompany the planning application for the
proposed development to ensure that safety risks are understood, accounted for, and mitigated as far
as is practically possible, in agreement with the relevant stakeholders where appropriate.
1.2.1.2 The aim is to be able to identify safety risks and address them through design but also define
processes in case hazards should occur.
1.2.1.3 Prior to the commencement of construction this outline plan will be developed further in consultation
with the relevant stakeholders, including the local fire service and the local planning authority.
1.3

Planning background

1.3.1.1 Whilst separate planning permission is being sought for the proposed development, it is located within
the Hornsea Three Onshore Converter Station (ONCS) as consented by the Hornsea Project Three
Offshore Wind Farm (hereafter ‘Hornsea Three’) Development Consent Order in December 2020. The
EBI is proposed to be located entirely within the permanent area delineated and already consented
for the Hornsea Three ONCS. The site location plan of the proposed development is shown in Figure 1.
1.4

Proposed development

1.4.1.1 The final choice of EBI technology is anticipated to be in the form of lithium-ion battery storage. The
proposed development will form up to two areas (depending on final design selection) of modular or
containerised structures in the north and south of the site boundary.
1.4.1.2 It is proposed that the total EBI compound footprint will have up to a maximum infrastructure area of
32,000 m2 (3.2 ha), split into up to two areas. The total area included in the final planning application is
higher to include area for construction activities, the area within the site boundary is approximately
14 ha.
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Guidance

2.1.1.1 In relation to the EBI, Ørsted would investigate three main areas:
•

Technical documentation;

•
•

Standards documentation (Health and Safety Executive (HSE) Design); and
Legal documentation (UK and EU [ADR Orange Book] HSE).

2.1.1.2 The following list comprises the key UK Statutory Instruments that must be complied with for EBI:
•
•

Health and Safety at Work etc. Act 1974;
Management of Health and Safety at Work Regulations 1999 Regulation 3;

•
•

Electricity Safety, Quality and Continuity Regulations 2002;
Construction (Design and Management) Regulations 2015;

•

The Workplace (Health, Safety and Welfare) Regulations 1992;
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Outline Safety Management Strategy

3.1.1.1 Ørsted’s approach to safety management considers the existing and emerging requirements of
operating the proposed development and includes processes and protocols, lessons learnt from other
similar projects, industry-wide as well as those operated by Ørsted at other locations, and covers the
sections below.
3.2

Mitigation by design: Design Risk Management (DRM)

3.2.1.1 The Ørsted Design Risk Management (DRM) process will be considered as part of the initial site design
and initiated in full once a supplier is selected, therefore providing a robust platform for eliminating risk
by utilising key principles of ‘good design’ (i.e. Prevention through Design (PtD)), where these
opportunities may be possible.
3.2.1.2 Throughout the detailed design process, Ørsted will engage with Norfolk Fire and Rescue Service and
other relevant stakeholders to identify relevant mitigation measures to be considered as part of the
DRM process. Pre-application discussions between the Norfolk Fire and Rescue Service and Ørsted
took place on 20th January 2022 where an agreement was made to work together to develop an
adequate crisis management strategy
3.2.1.3 Use of Hazard Identification (HAZiD) and Hazard and Operability Analysis (HAZOP) analysis ensures
subject matter experts and relevant stakeholders in the construction and operation of the proposed
development, including in relation to emergency situations are engaged with at the appropriate time.
3.2.1.4 Decisions made during detailed design will be recorded and used within an Active Risk Management
(ARM) system to form a common risk register, which will be developed from concept to
implementation.
3.3

Quality control and quality of assurance of components

3.3.1.1 Ørsted will ensure that all the above-mentioned safety measures, testing and best practice standards,
legislation and guidelines are implemented as part of the design, construction, operation and
maintenance of the proposed development.
3.3.1.2 Manufacturing, post-manufacturing handling, testing and commissioning phases will be a major focus
for Ørsted Quality, Safety, Health and Environment (QHSE) Supply Chain Management, with the aim of
managing the risk of fire at source by eliminating faulty cells from the design.
3.3.1.3 Final Acceptance Testing (FAT) will be conducted prior to the transport of the energy storage system
to site.
3.3.1.4 Following the installation of the energy storage system, the installation will only be accepted via Site
Acceptance Testing. The purpose of this testing is to ensure that the system is installed properly, and
that the battery management and protection systems are working properly. This testing will be
carried out in cooperation between Ørsted and the supplier.
3.4

Monitoring

3.4.1.1 Containers in which the battery modules will be housed will be designed in order to minimise potential
risks and hazards. This includes consideration of adequate separation and segregation to minimise the
spread of fire. Cooling, ventilation and monitoring systems will be incorporated to ensure operational
safety by maintaining the batteries at a stable operating temperature and removing excess heat in the
event of overheating.
3.4.1.2 During the operational phase of the proposed development, the whole battery storage facility will be
monitored and controlled by a SCADA (Supervisory Control and Data Acquisition) safety system.
3.4.1.3 Similarly, every individual cell will be constantly monitored by automated systems known as Battery
Management Systems (BMS) that track current, voltage, temperature and other critical information.
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BMS are designed to ensure that the batteries are continually monitored and protected to prevent
hazards occurring and to maintain the reliability of the batteries.
3.5

Crisis Management

3.5.1.1 Crisis management and continuity plans are already in place across Ørsted’s energy assets.
3.5.1.2 Lessons learned from recent fires involving battery storage highlight the need to ensure emergency
services can have vision of what is taking place inside the battery storage units without entering those
units. This comprises of practices such as the remote monitoring of battery rooms and avoiding key
risks such as flame blow back and chemical risk.
3.5.1.3 Norfolk Fire and Rescue Service is the statutory body responsible for fire related prevention and
control in Norfolk and is expected to be a consultee on the proposed development’s planning
application.
3.5.1.4 Ørsted will continue to have ongoing conversations with the Norfolk Fire and Rescue Service around
all matters regarding fire safety and mitigation, including bringing members of the Service to the
proposed development to walk them through important facets of the site, to present what type of fire
safety equipment will be stored on site or to walk them though the site layout for example.
3.5.1.5 Subject to further engagement and consultation, it may be deemed necessary for a wet/water
emergency response. The effectiveness and efficacy of such a response will be dependent on factors,
according to detailed design and supplier requirements.
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Axis Insurance Battery Energy Storage System Design Recommendations

4.1.1.1 Table 1 is an extract from Ørsted’s insurers, Axis, which considers risks associated with battery storage
to be low or medium risk through the implementation of relevant mitigation1. This table and the data
behind it is based on information analysed by Axis and is the latest available at the time of writing.
Orsted’s insurer’s will be a consultee throughout the design process of the proposed devlopment and
the table will be updated according to any new information found.
Table 1: Risk profile card: technical assessment of a battery storage project2.
Component

Sub-element

Risk

Electrical
Connection

Switchgear

Explosion

Transformer

Explosion. Noise

Controller

Data,
Communications
failure

Inability to trade

PCS Modules

Short-circuit
failure

Minor physical
damage, outage

Power
Conversion
System

Transport

Battery

Off-loading

Installation

Physical
damage, Toxic
chemicals,
Explosion
Physical
damage, Toxic
chemicals,
Explosion
Physical
damage, Toxic
chemicals,

Potential Impact
Physical damage,
outage
Physical damage,
outage, complaints

Delay to
commissioning,
Early failure,
Physical damage
Delay to
commissioning,
Early failure,
Physical damage
Delay to
commissioning,
Early failure,

Questions to ask

Rating3

Substation design codes
Location, Bunding, Shielding
Risk increases if all one supplier,
Importance can be neglected by
new entrances, Experience
Experience and track record of
supplier •

Green if established;

•

Amber if new and own brand.

Appropriate for technology type,
in accordance with shipping
legislation
Method statements for off-loading
and installation
Design for access for e.g., forklift
replacement mechanism suitable
for weight

Rating to post-mitigation (assuming the recommended precautions have been taken from suppliers and methods).
Axis Insurance: https://www.axiscapital.com/.
3
Green = very low risk, yellow = low risk, orange = medium risk, red = high risk.
1
2
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Explosion

Battery
Management
System (BMS)

Environmental
controls

Over / under
charging
Damage and fire
Over / under
charging,
Damage and
fire, External
physical
damage
Poor operating
conditions

Fire
suppression

Failure to
operate

Commissioning

Operation

Ancillary
Controls

5

Over / under
charging,
Damage and fire

Physical damage
Quality
dependence; if a
good system –
single until
replacements, if
not, possible whole
system
replacement

Supplier and experience of BMS
designer – importance can be
overlooked by suppliers

See BMS

See below

See BMS, Zero
impact to
catastrophic
damage

See below, Locational and context
required

Reduced life, early
replacement
Physical damage
to more than
affected unit

Set for technology type,
maintenance
Effect on other units under
operations; maintenance regime

Conclusion

5.1.1.1 This document sets out the outline safety management strategy and approach to be taken. This
outline plan will be developed further in consultation with relevant stakeholders, to be approved prior
to the construction of the proposed development.
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