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1. INTRODUCTION 

1.1 This Outline Battery Safety Management Plan ('OBSMP') has been prepared by 

INRG Solar (Little Crow) Limited (‘INRG’) to accompany the Development Consent 

Order (‘DCO’) application submitted for Little Crow Solar Park, Scunthorpe DN20 

0BG (‘The Development’).  

1.2 INRG has worked closely with G2 Energy (‘g2E’) in collating the technical and safety 

information used to form the detailed design of the BESS. g2E have completed 12 

No. Battery Energy Storage Systems (‘BESS’) in the UK over the past 3 years with 

a total installed capacity of 300MW, with a further 400MW under construction. g2E 

are also in the final stages of completing the largest BESS in Europe at 100MW 

which will be extended to 150MW next year. 

 

2. Purpose of Document   

2.1 The OBSMP details the regulatory guidance reviewed by INRG to ensure that all 

safety concerns around the BESS element of the Development are addressed in so 

far as is reasonably practicable.  

2.2 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 INRG will continue to review the regulations and also the 

manufacturers guidelines to ensure that the final design meets with best practice 

for the design and operation of a BESS and still remains within the limits of the 

Rochdale Envelope.   

2.3 Post-consent, the OBSMP will be updated once the proposed phasing of 

development is known and in line with any new regulations and/or guidelines that 

are introduced. Both the HSE and Humberside Fire and Rescue will be consulted on 

the updated Battery Safety Management Plan. Any updates to the Battery Safety 

Management Plan must be submitted to the LPA for approval in accordance with 

Requirement 7 of the draft DCO. 
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3. Description of Works 

3.1 The BESS is based on a design of 16 No. 53’ container units with individual ratings 

of ST6000kWh per container giving a total rating of 90 MW / 96 MWh. Each 

ST6000kWh unit has 1 x Battery unit, containing 3.2V LFP-280Ah, 416S10P LFP 

batteries with circa 6,000 kWh capacity, in total there will be 260 Battery Modules 

in each BESS container. Also each 53’ container will have 2 x Battery Connection 

Panel (BCP), Heating, Ventilation and Air Conditioning system (HVAC), Fire 

Suppression System and other auxiliary devices connected to 2 No. PCS 2.5MVA 

inverter units which are located on the external skids adjacent to the 53’ container. 

3.2 Following extensive discussions with g2E around technological and safety 

advancements, INRG is proposing to use Lithium Iron Phosphate (‘LFP’) battery 

cells as its chosen form of Lithium-Ion battery technology. 

3.3 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. 

3.4 LFP batteries can deliver rapid discharge and recharge while generating very little 

heat. They require less ventilation or cooling and can withstand higher 

temperatures without decomposing. 

3.5 The Fire Suppression System proposed for the BESS is a gas-based system using 

NOVEC 1230 a clean agent fire extinguishant. The primary function of NOVEC 1230 

is to put out flames by physically cooling below the ignition temperature of what is 

burning and chemically inhibiting the fuel source. 
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4. Guidance 

4.1 In addition to the working alongside g2E, INRG has reviewed the various guidance 

documents listed below during the preparation of this OBSMP to ensure that a broad 

range of the potential risks are identified and considered and that the strategies to 

be implemented meet all relevant guidelines. INRG will continue to monitor 

developments in technological and regulatory advancements for BESS to ensure 

that the final design of the BESS is amended if necessary, to comply with any future 

amendments to the minimum fire and safety standards. 

4.2 The guidance documents reviewed are: 

1. Allianz Risk Consulting (ARC), Tech Talk Volume 26 (2019). Battery Energy 

Storage Systems (BESS) using Li-ion batteries1 

2. Institute of Engineering and Technology - Code of Practice for Electrical 

Energy Storage Systems (August 2017)2 

3. The Energy Institute: Battery Storage Guidance Note 1 - Battery Storage 

Planning (August 2019)3 

4. Safety requirements for grid-integrated EES systems — Electrochemical-

based systems. IEC 62933‑5‑2:20204 

5. National Fire Protection Association (NFPA) 855, Standard for the 

Installation of Stationary Energy Storage Systems, 2020 edition5 

6. UN ‘Recommendations on the Transport of Dangerous Goods’ – Section 38.3 

covers Lithium-Ion Batteries6 

1https://www.agcs.allianz.com/content/dam/onemarketing/agcs/agcs/pdfs-risk-

advisory/tech-talks/ARC-Tech-Talk-Vol-26-BESS.pdf  2https://shop.theiet.org/code-of-

practice-for-electrical-energy-storage-systems  
3https://publishing.energyinst.org/topics/power-generation/battery-storage/battery-

storage-guidance-note-1-battery-storage-planning 
4https://webstore.iec.ch/publication/32177#:~:text=IEC%2062933%2D5%2D2%3A202

0%20primarily%20describes%20safety%20aspects,electrochemical%20storage%20subs

ystem%20is%20used  
5https://www.nfpa.org/codes-and-standards/all-codes-and-standards/list-of-codes-and-

standards/detail?code=855 
6https://www.unece.org/fileadmin/DAM/trans/danger/ST SG AC.10 11 Rev6 E WEB -

With corrections from Corr.1.pdf  
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5. Battery Energy Storage System Detailed Design  

5.1 INRG has completed a detailed design in accordance with the various guidelines 

and recommendations contained in the documents listed above. Full details of the 

proposed BESS design are contained in the Outline BESS Installation Specification 

in Appendix 1. 

 

6. Conclusion 

6.1 The OBSMP outlines the guidance documents used by INRG to design the proposed 

BESS at Little Crow Solar Park. The OBSMP will form part of the consultation 

process INRG will undertake with the HSE and Humberside Fire and Rescue and 

following completion of the consultation process the OBSMP will be updated as 

necessary.   
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1. Project Overview 

The purpose of this document is to define the specification of the proposed Battery Energy Storage System 
(‘BESS’) at Little Crow Solar Park, Scunthorpe DN20 0BG, for INRG Solar (Little Crow) Ltd (‘INRG’) and to 
clarify the technical features of all equipment within the specification.  
 
The scope of the technical features is based on the technical discussions between g2E and INRG and may 
be subject to minor change prior to final design approval due to technological and regulatory 
advancements in BESS projects.  
 
A detailed list of the proposed specification is below: 
 

• Client-Side Switch room/control room in 40’ steel ISO container 

• 1 x client side 33kV Interface collector switchboard  

• 1 x Auxiliary Supplies Transformer 

• 36 x 2.5MVA PCS Sungrow inverter units (SC2500HV) 

• 36 x 2.475MVA dual wound 33/.550/.550KV PCS transformers 

• 16 x 6MWh BESS 53’ containers with Lithium Iron Phosphate (‘LFP’) battery cells, with full BMS 

system 

• Control and monitoring systems 

• Fire Fighting Systems 

• Battery Connection Panels 

• All associated cable works (33KV, LV, AC & DC) 
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1.1 Proposed Site Layout 
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1.2 Location Plan 
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1.3 Aerial View 
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6.1 Features of Local Controller 

The local controller has following features: 

• Easy installation: standard 19-inch rack 1U design, support wall-mounting and rack installation. 

• Flexibility: energy storage system can be configured to support various combinations of PCS and 

battery systems. 

• Reliability: supporting balancing subsystems and system protection and alarm management. 

Functions 

• Battery and PCS system monitoring. 

• HVAC, FFS and other auxiliary equipment monitoring. 

• Power allocation between subsystems. 

• Protection and alarm management. 

• Subsystem balancing. 

• Providing one data acquisition and control interface of energy storage system to EMS/PPC. 

As shown in following picture, the local controller collects and uploads the real-time information of PCSs, 

battery system and other equipment in the energy storage system through Ethernet connection. At the 

same time, the EMS/PPC can control the storage system through the local controller. Within the control 

scope of the local controller, it processes the startup and shutdown procedure, protections and alarms 

management of different equipment in the system, power allocation of different energy storage 

subsystems etc. 

  
 

Fig.6.3-1 Communication topology of the system with the Local Controller 

 

The Local Controller enables remote monitoring and data collection. As a minimum, real-time image, 

timestamping of voltage, current, kW, kVAr, kWh (in and out), SOC and temperature at various locations 

as well as time stamping of alarming / trips/error messages shall be cross-nationally available and 

deliverable.   
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7. PCS Battery Inverter Specification 

Battery inverter offers electric connection between the electricity network and the batteries. It transforms 

the DC from batteries to AC by discharging, while it turns AC from the electricity network to DC by charging. 

• Advanced three-level technology in SC2500HV which brings higher efficiency. 

• Effective forced air cooling, 1.1 overload capacity up to 45℃; 

• Wide DC voltage operation window, flexible for battery configuration; 

• Typical applications: peak shaving, energy shifting, frequency regulation, capacity firming 

• Compatible with high voltage battery system, low system cost 

• Bidirectional power conversion system with full four quadrant operation（PQ） 

• Compatible with high voltage battery system, low system cost 

7.1 Single Line Diagram for PCS 2.5MVA Inverter 

 
Fig.7.1-1: Typical Elevation View of 2.5MVA Inverter 

 

 
Fig.7.1-2: Typical Single line diagram of 2.5MVA Inverter 
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 Relative humidity (no condensing)  0~95% (Non-condensing) 

 Aux Power Supply  220 Vac, 2.0 kVA / Optional: 480 Vac,30 kVA 

 Display  Touch screen 

 Communication ports  RS485, Ethernet, CAN 

 Communication protocol  RS485, CAN, Ethernet; Optional: optical fiber 

 Electricity Network support 
 L/HVRT, L/HFRT, active & reactive power control and                      
 power ramp rate control  

 

Fig 7.2-1: Typical Technical specification of 2.5MVA Inverter 

 

As per the Battery Compound Layout and Elevations drawing, it is proposed to install two of the Sungrow 

SC2500HV PCS units on  separate 40‘ Steel skids, along with two 2.5MVA double wound transformers. This 

arrangement would be similar to that used on operational battery storage projects in the UK. 

 

Fig 7.2-2: 3D View of 2.5MVA Inverter 

 

  

Fig 7.2-3: Front Elevation of 2.5MVA Inverter 
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9.3 HVAC Features 

• High reliability. 

• Intelligent control. 

• Energy-saving. 

• Integrating air conditioner and heat exchanger, skilled technological and effectivecombination, air 

conditioner and heat exchanger backup for each other. 

• Wide voltage range: 400Vac 50Hz, which will be powered by an aux. power supply transformer inside 

BCP. 

• Offering dry contact and RS485 intelligent communication interface. 

• Capable of  maintain the ambient temperature inside battery enclosure between 17℃ and 35℃as 

suggest. 
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10.3 Automatic Mode (No Operations and Maintenance personnel 

are on site) 

If smoke and/or a temperature rise is detected inside a battery container, the smoke detector and/or 

thermal sensor inside that battery container will be activated which will send the fire alarm signal to fire 

suppression controller. The controller will then immediately switch to level one fire alarm status. The 

electric alarm will be activated in parallel and will also send out a signal to the remote monitoring control 

centre via SCADA who can cross check that the BESS FFS is functioning correctly and inform Humberside 

Fire and Rescue if there is a risk of fire spread. The system will respond with a fire suppression start signal. 

The controller immediately sends out a comprehensive fire alarm, and after leaving sufficient time to 

ensure that any nearby personnel evacuate the battery compound, the fire suppression sequence 

commences and releases the fire suppression gas inside the battery container to extinguish the fire. The 

controller will light up the external gas release status light to avoid people getting closer.  

 

10.4 Manual Mode (Operations and Maintenance personnel are on 

site) 

The Fire Suppression System controller will only send the alarm signals but without the corresponding 

reactions. When the personnel in the battery compound confirms the fire, they can press the Emergency 

start button to start the fire suppression sequence immediately and evacuate the compound. Before the 

gas releasing signal is sent out, pressing emergency stop on the control board or manual stop can stop the 

fire suppression sequence if it turns out to be a false alarm.  

 






