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1 Executive Summary 

1.1.1 This report has been  prepared  on  beha lf of Cottam  Solar Pro ject Ltd. (the  ‘Applican t’) 
in  re la tion  to  an  applica tion  m ade  to  the  Secre ta ry of State  (SoS) for the  Departm en t 
for Business, Ene rgy & Industria l Stra tegy (BEIS), unde r section  37 of the  Plann ing 
Act 2008, seeking a  Deve lopm en t Consen t Orde r (DCO) for the  Cottam  Solar Pro ject 
(the  ‘Schem e’).  

1.1.2 The  Schem e  is a  nationa lly sign ificant in frastructure  pro ject com prising a  ground 
m oun ted  so la r photovolta ic genera ting sta tion  with  a  gross e lectrica l capacity of 
over 50 m egawatts and  associated  deve lopm ent including an  Ene rgy Storage  
Facility. The  DCO Applica tion  (including the  Environm en ta l Statem ent 
[EN010133/APP/ C6.2.1 – C6.2.21] assum es that the  form  of energy storage  will be  
ba tte ry storage  and as such , the  Ene rgy Storage  Facility (as it is te rm ed in  the  draft 
DCO Schedu le  1), is  o ften  re ferred  to  as a  ‘BESS’ (Batte ry Energy Storage  System  
throughout the  applica tion  docum en ts). The  Schem e  is to  be  loca ted  a t four d istinct 
a reas, as described in  Chapte r 3 of the  Environm enta l Sta tem ent (ES) 
[EN010133/APP/ C6.2.3].  

1.1.3 The  DCO Applica tion  proposes tha t the  BESS for the  Schem e  will be  located  with in  
Cottam  1. Two options a re  proposed  for the  BESS (with in  Work No. 2 and  Work No. 
3 as shown  on  the  Works Plans [EN010133/APP/ C2.4]).  

1.1.4 Illu strative  Site  Layout Plan , Cottam  1, West A [EN010133/ APP/C6.4.4.3]. shows the  
BESS. Illu strative  Site  Layout Plan , Cottam  1 West B [EN010133/ APP/C6.4.4.4] shows 
additiona l areas for BESS. If Option  A were  pu rsued  (the  sm alle r option ), a  m ore  
extensive  area  for so lar pane ls can  be  provided . If Option  B is pursued , a  sm alle r 
a rea  for so la r pane ls will be  provided .  

1.1.5 The  so la r a rray Site s, associa ted  substations and  BESS are  to  be  connected  to  the  
Nationa l Grid  a t a  substa tion  at Cottam  Power Station . Th is report ou tlines the  key 
fire  sa fe ty provisions tha t are  conside red  like ly to  be  included in  the  design  of the  
proposed  BESS facilities.  

1.1.6 Prior to  the  com m encem ent of construction  of the  BESS, Cottam  Solar Pro ject Ltd. 
will be  requ ired  to prepare  a  Batte ry Storage  Safe ty Managem ent Plan  (BSSMP) 
which  m ust be  in  accordance  with  th is Outline  BSSMP. As part of the  BSSMP, the  
Applican t will take  in to accoun t the  la te st good practice s for ba tte ry fire  de tection  
and  preven tion , a long with  the  em ergency re sponse  p lan , as gu idance  continues to 
deve lop  in  the  UK and around the  world .  

1.1.7 There  a re  seve ra l batte ry storage  technologies ava ilab le  to  system  designers. The  
system  be ing used  for assessm ent is the  LeBlock m odu lar batte ry system  by 
LeClanché . These  are  h igh  density 744kWh lith ium -ion  batte rie s including a  fire  
suppression  system . The  exact technology and system  chem istry type  is still to  be  
de te rm ined , but it will be  a  lith ium -ion  ba tte ry ce ll type . The  popu lar types of th is 
chem istry with in  the  lith ium -ion  fam ily a re  Lith ium  Nicke l Manganese  Cobalt Oxide  
(LiNiMnCoO2) known as “NMC” afte r the  th ree  key active  m ateria ls or Lith ium  Iron  
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Phosphate  (LiFePO4) known as “LFP”. The  fina l ba tte ry chem istry will be  confirm ed 
as part of the  de ta iled  design  prior to  the  com m encem ent of construction .  

1.1.8 For the  purposes of th is docum ent a  concept design  has been  considered  that u ses 
a  BESS system  based  upon  LFP lith ium -ion  batte ry technology that is  cu rrently used  
on  o the r sites be ing deve loped by the  Applican t. Th is is  conside red  to  be  a  
reasonable  worst case  for the  purposes of the  asse ssm en t in  te rm s of sa fe ty.  

1.1.9 The  BESS will be  designed  in  accordance  with  the  UK and in te rnationa lly recogn ised  
good practice  gu idance  ava ilab le  a t the  tim e .  

1.1.10 The  ove ra ll approach  is to  fo llow the  Health  and  Safe ty Executive ’s (HSE) h ie rarchy 
of contro ls: 

• Elim ination ; 

• Substitu tion; 

• Engineering Con tro ls; 

• Adm in istrative  Contro ls; 

• Personal Pro tective  Equipm en t. 

1.1.11 This docum en t de ta ils the  types of sa fe ty system s ava ilab le  on  the  m arke t a t 
pre sen t, a long with  risk reduction  barrie rs wh ich  are  like ly to  be  incorporated  in to 
the  system  to  be  in sta lled  at the  Site s. It is possib le  that by the  tim e of construction  
that a ll so lid-sta te  batte rie s, or othe r ba tte ry technologie s m ay be  ava ilab le . Th is will 
be  re flected  in  the  BSSMP approved by the  Loca l Plann ing Authorities in  consu lta tion  
with  the  HSE, Lincolnsh ire  Fire  and  Rescue  Service  and  the  Environm en t Agency.  

1.1.12 A sum m ary of the  an ticipa ted  fire  sa fe ty provisions a re  as fo llows: 

• The  BESS will be  designed, se lected, and  insta lled  in  accordance  with  
in te rnationa l gu idance , good practice , and  re la ted  standards.  

• Risk asse ssm en ts will be  carried out for the  en tire  system  and e lem en ts across 
the  pro ject lifecycle .  

• The  specific loca tion  of the  BESS will be  chosen  to  m in im ise  im pacts on  
receptors (a lbe it th is is inherent in  the  DCO Applica tion  as it has been  factored 
in  to  the  design  process to  da te ).  

• Separa tion  d istances be tween  com ponents will be  se lected  to  m in im ise  the  
chance  of fire  spread . 

• Equipm ent will, where  possib le , be  se lected  to  be  fire  lim iting, such  as se lection  
of transform er o ils with  low flam m ability and the  fire  resistance  of the  BESS 
con ta iners. 

• In  the  case  of the  BESS, it will be  designed  with  m ultip le  laye rs of protection  to 
m in im ise  the  chances of a  fire  or the rm al runway. 
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• All equ ipm ent will be  m on itored , m ain ta ined, and  opera ted  in  accordance  with  
m anufactu rer instructions.  

• The  BESS will include  in tegrated  fire  de tection  with  au tom ated  suppression  
system s.  

• 24h  m on itoring of the  system  via  a  dedicated  contro l room .  

• The  Applicant will have  a  dedicated  em ergency p lan  in  p lace , with  
considera tion  of credib le  p lan t fa ilure  scenarios. 

• Com m unication  with  the  loca l fire  se rvices with  engagem en t early in  the 
pro ject and  continu ing across design  and  construction  phases. Th is will ensu re  
a  robust em ergency p lan  and  m ateria l is  ava ilab le  in  an  em ergency. Th is 
an ticipa tes Dam e  Marie  Mille r’s Lith ium -Ion Batte ry Storage  (Fire  Safe ty and 
Environm en ta l Perm its) Bill, due  for its  second reading in  March  2023 and will 
ensure  a  robust ERP. 
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2 Introduction 

2.1 Scop e  o f t h is  Docu m e n t  

2.1.1 This outline  BSSMP docum ent, p roduced by the  Applicant, ou tlines the  key fire  
sa fe ty provisions for the  BESS proposed  to  be  in sta lled  at Cottam  Solar Pro ject 
including m easures to  reduce  fire  risk and  fire  protection  m easures.  

2.1.2 This docum ent provides a  sum m ary of the  safe ty re lated  in form ation  requ irem ents 
wh ich  will be  provided in  advance  of construction  of the  BESS. The  pu rpose  of th is 
outline  BSSMP is to  identify how the  Applican t will u se  good industry practice  to  
reduce  risk to  life , p rope rty, and  the  environm ent from  the  BESS.  

2.1.3 Prior to  the  com m encem en t of construction  of the  BESS, the  Applicant will be  
requ ired  to prepare  a  BSSMP which  m ust be  in  accordance  with  th is outline  BSSMP. 
As part of prepara tion  of the  BSSMP, the  Applicant will take  in to  account the  la te st 
good practices for batte ry fire  de tection  and  preven tion , a long with  the  em ergency 
re sponse  p lan , as gu idance  con tinues to  deve lop  in  the  UK and around the  world .  

2.1.4 As the  operationa l phase  is an ticipated to com m ence  no earlie r than  2026, re fe rence 
to cu rrent m easures and  gu ide lines a re  included  he re . However, th is docum en t will 
be  updated prior to  construction  of the  BESS to take  account of preva iling gu idance .  

2.2 Pro je ct  De scr ip t ion  

2.2.1 For the  purposes of th is docum ent a  concept design  has been  considered  that u ses 
a  BESS based  upon  LFP lith ium -ion  batte ry technology that is  currently used  on  o the r 
sites be ing deve loped by the  Applicant. Th is is  conside red  to  be  a  reasonable  worst 
case  for the  purposes of the  assessm ent in  te rm s of sa fe ty. 

2.2.2 The  design  of the  BESS and its im pact a re  contro lled in  severa l ways. Prior to  
com m encem en t of construction  of the  BESS, a  BSSMP (in  accordance  with  the  
Outline  BSSMP) is requ ired  to  be  subm itted  to  the  re levan t loca l p lann ing authority 
and  approved, in  consu lta tion  with  the  HSE, Lincolnsh ire  County Fire  and  Rescue  
Service  and  the  Environm en t Agency. The  Applican t m ust opera te  the  BESS in  
accordance  with  the  approved p lan .  

2.2.3 Further, pursuant to  a  requ irem ent of the  Deve lopm en t Consent Orde r (DCO), the  
de ta iled  design  of the  BESS m ust be  in  accordance  with  the  Ou tline  BSSMP (which  
includes various safe ty requ irem en ts for the  BESS design ) and  the  Concept Design  
Param e te rs and  Princip le s docum ent [EN010133/APP/C7.15]. The  Concept Design 
Param e te rs and  Princip le s conta in  contro ls ove r the  BESS, wh ich  include  that the  
chem istry of the  BESS will be  lith ium -ion .  

2.2.4 The  concept design  consists of the  BESS con ta iners and  the  associa ted  
transform ers, circu it breakers and  inverte rs. The  BESS, conta ine rs, and  auxilia ry 
system , such  as cooling, un in te rruptib le  power supply (UPS), fire  de tection  and 
suppression  system s, m on itoring and contro l, will be  designed in  accordance  with  
in te rnationa lly recogn ised  good practice  gu idance  ava ilab le  a t the  tim e .  
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2.2.5 Once ope rationa l, the  p lan t will be  designed to ope rate  unm anned with  access 
requ ired  for m ain tenance  on ly, and  with  a  m in im um  Operationa l Life  of 40 years.  

2.3 Pot e n t ia l BESS Fa ilu re  

2.3.1 There  a re  fou r m ain  ways in  wh ich  a  lith ium -ion  ce ll can  fa il: therm al, e lectrica l, 
m echan ica l, and  chem ica l. The  causes of fa ilu re  cou ld  include  issues such  as: 
m anufactu ring de fects, ove rcharging, over-d ischarging, m echan ica l dam age , 
overheating or abuse  and  short circu its; whethe r in te rna l or exte rna l.  

2.3.2 Regardless of the  type  of fa ilu re  or the  cause , the  m ain  potentia l hazard  is the rm al 
runaway and u ltim ate ly, if no t con tro lled , a  fire , and  there fore  th is report focusses 
on  reducing fire  risk associa ted  with  the  BESS and m anaging the  hazard  in  the  
un like ly event that it  occurs.  

2.3.3 Othe r e lectrica l system s than  the  batte rie s which  form  part of the  BESS can  carry 
fire  risks, however due  to  the  extensive  h istoric long-te rm  deploym ent of o the r 
technology such  as transform ers, inverte rs and  switchgear, the se  risks a re  be tte r 
unde rstood and regu la ted, th rough longstanding industry gu idance  and codes. 
The re fore , on ly the  batte ry com ponent of the  BESS is addressed  in  th is report.  

2.4 Sa fe t y Ob je ct ive s  

2.4.1 The  safe ty objectives for the  design  of the  BESS are : 

• To m in im ise  the  like lihood of an  event. Th is is  an  overrid ing priority; 

• To m in im ise  the  consequences shou ld  an  event occur;  

• To re strict any even t to  the  BESS site  and  m in im ise  any im pact on  the  
surrounding a reas;  

• To au tom atica lly de tect and  begin  to  fight a  fire  as soon  as possib le ;  

• To ensure  any pe rsonne l on  Site  are  ab le  to  e scape  safe ly away from  the  Site ;  

• To ensure  that fire fighte rs can  ope ra te  in  reasonable  sa fe ty where  necessary; 

• To ensure  that fire , sm oke , and  the  spread  of gases do  not sign ificantly a ffect 
occupan ts in  surrounding bu ild ings and  areas; 

• To ensure  that firewater run -off is  conta ined  and  trea ted . 

2.5 Re le va n t  Gu id a n ce  

2.5.1 Guidance  docum en ts and  standards considered  by the  Applican t have  been  used  to 
in form  the  design  of the  schem e.  

2.5.2 There  is currently lim ited  UK specific gu idance  for BESS, however the  Applican t has  
incorporated  good practice  from  around the  world .  

2.5.3 The  Applicant has deve loped  the  BESS in  accordance  with  a ll re levant legisla tion  and 
good practice . Th is docum ent takes in to  account the  recom m endations of the  
fo llowing good practice  docum en tation  used  in  the  UK for sim ilar site s, including:  
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• Nationa l Fire  Pro tection  Agency (NFPA) 855 (Un ited  Sta te  of Am erica). 

• Underwrite rs Laboratorie s (UL) 9540A Standard  for Test Method for Evalua ting 
The rm al Runaway Fire  Propagation  in  Batte ry Energy Storage  System s. 

• United  Kingdom  Power Ne tworks (UKPN) Enginee ring Design  Standard  07-
0116: Fire  Energy Storage  System s, 2016 

• DNV GL-Recom m ended Practice -0043: Safe ty, Opera tion  and  Pe rform ance  of 
Grid-Connected  Ene rgy Storage  System s, 2017. 

• Scottish  and  Southern  Energy TG-PS-777: Lim itation  of Fire  Risk in  Substa tions, 
Techn ica l Gu ide , 2019. 

• BS 5839 Part 1 2017: Fire  Detection  and  Fire  Alarm  System s for Bu ild ings 

• The  Regu latory Re form  (Fire  Safe ty) Order (RRO) 2005. 

• IEC 61936, Power insta lla tions exceeding 1 kV AC and 1,5 kV DC – AC. 
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as  they a re  hot. Also, carbon  m onoxide  will be  genera ted  un til the  ba tte rie s a re  
com ple te ly cooled  th rough  to  the ir core . 

- Insta ll a  ve ry early warn ing fire  de tection  system , such  as asp ira ting sm oke  
de tection /a ir sam pling. 

- Insta ll Carb on  Monoxide  (CO) de tection  with in  the  BESS con ta ine rs. 

- Insta ll sp rinkle r p rotection  with in  BESS con ta ine rs. The  sprinkle r system  should  be  
designed  to  adequate ly con ta in  and  extingu ish  a  fire . 

- Ensure  tha t su fficien t wa te r is  ava ilab le  for m anu al fire -figh ting. An  exte rna l fire  hydran t 
shou ld  be  loca ted  in  close  p roxim ity of the  BESS con ta ine rs.  

− The  wate r supp ly shou ld  be  ab le  to  p rovide  a  m in im um  of 1,900 l/m in  for a t le ast 120 
m inute s (2 hours). Furthe r hydran ts shou ld  be  stra te gica lly loca ted  across the  
deve lopm ent. These  shou ld  be  te sted  and  se rviced  at regu lar in te rva ls by the  ope ra tor. If 
the  site  is  rem ote  from  a  p re ssure  feed wate r supp ly, then  an  Em ergency Wate r Supply 
(EWS) m ee ting the  above  standard  shou ld  be  incorpora ted  in to  the  design  of the  site  e .g. 
an  open  wate r source  and /or tank(s). If above  ground  EWS tanks a re  insta lled , the se  
shou ld  include  facilitie s fo r the  FRS to  d ischarge  (140/100m m  RT ou tle t) and  re fill the  
tank. 

- The  site  design  shou ld  include  a  sa fe  access rou te  for fire  app liances to  m an oeuvre  
with in  the  site  (includ ing tu rn ing circle s). An  a lte rna tive  access poin t and  approach  rou te  
shou ld  be  p rovided  and  m ain ta ined  to  enab le  app liances to  approach  from  an  up-wind  
d irection . 

- As the  m ajority of BESS are  rem ote ly m onitored , conside ra tion  shou ld  includ e  the  fixing 
of an  In form a tion  Box (IB) a t the  FRS access poin t. The  purpose  of the  IB is  to  p rovide  
in form ation  for first re sponde rs e .g. Em ergency Response  Plan , to  include  wate r supp lie s 
for fire figh ting, d ra inage  p lans h igh ligh ting any Pollu tion  Contro l Devices (PCDs) / 
Penstocks e tc for the  FRS. 

3.1.4 The  Applican t subsequen tly m et with  the  LFR on 4th October 2022 to  d iscuss specific 
design  m easures to  incorpora te  in to  the  Schem e . These  a re  d iscussed  furthe r 
be low. 
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4 BESS Safety Requirements  

4.1 Sa fe  BESS De s ign  

4.1.1 The  BESS will be  designed to  address preva iling industry standards and  good 
practice  at a  tim e  of design  and  im plem enta tion .  

4.1.2 The  curren t industry standard  is NFPA 855, Standard for the  Insta lla tion  of 
Stationary Ene rgy Storage  System  (Ref 1-1) and  the  Applican t a lso  requ ire s any 
system  se lected  to com ply with  UL9540 (Ref 1- 2), wh ich  dem onstra te s the  fire  
propagation  for lith ium -ion  ba tte rie s a t ce ll, m odu le  un it leve l.  

4.1.3 In  addition  to  th is, good practice  gu idance  for e lectrica l sites with in  the  UK has been  
consu lted  with  regards to  Site  layout and  separa tion  d istances for the  transform ers 
and  inverte rs.  

4.1.4 Fire  sa fe ty provisions typica lly found with in  batte ry system  design  are  as fo llows: 

• Batte ry m odu les with  sa fe ty fea ture s designed in to  the  ce ll leve l such  as: 

- In te rna l fuses; 

- Contactor a t rack/string and  bank leve l; 

- Overcharge  safe ty device ; 

- In te rna l separating layers; 

- Venting device ; 

- Therm al m on itoring. 

System Location 

4.1.5 With in  the  Cottam  Site  the  se lection  of the  loca tion  of the  BESS has been  based  on  
a  num ber of factors. The  m ost pe rtinent factor be ing the  se lected  Site  has tried  to 
m in im ise  the  proxim ity to receptors of any nu isance  with  the  d istance  to  propertie s 
m axim ised  where  possib le . Th is has the  benefit o f reducing the  visua l and  noise  
im pact bu t a lso m in im ises any potentia l im pacts on  the  loca l popu lation  shou ld an  
event occur. The  loca tion  of the  proposed  BESS is m ore  than  320m  from  any 
re sidentia l propertie s. 

System Layout 

4.1.6 The  layout of the  system  will p rovide  separa tion  be tween  key com ponents or groups 
of key com ponents.  

4.1.7 The  BESS will be  broken  in to  d iscre te  groups consisting of batte ry con ta iners and 
inverte rs and  transform ers. Each  group will be  separated  from  the  next. Th is 
separation  will lim it any fire  that is  not ab le  to  be  conta ined  to  the  a ffected  group or 
part of the  ba tte ry system  and a lso  a llow em ergency access in  case  of an  
in te rven tion . 
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4.1.8 The  conta iner group wou ld  consist of up  to  12 m odu lar conta ine rs. Strings of 
m odu lar ba tte ry storage  and  in te rconnector con ta iners will be  separated  from  each  
o the r and  surrounding in frastructure  by a  m in im um  of 3.0m  for accessib ility and  to  
m itiga te  the  propagation  of fire  to  ad jacen t in frastructure .  

4.1.9 The  separation  d istance  be tween  the  ba tte ry con ta iners and  Orde r lim its boundary 
will be  in  accordance  with  NFPA 855 which  is curren tly a  m in im um  of 15m  in  the  
concept design . Th is far exceeds the  cu rrent NFPA gu idance  of 3m . 

4.1.10 The  separa tion  of the  inverte rs and transform ers will, depending on  the  
a rch itecture , be  optim ised  at de ta iled design  stage  to m in im ise  the  like lihood of any 
spread  of fire  be tween  adjacent com ponents. 

4.1.11 The  areas be tween and  around equ ipm en t will be  fin ished  with  grave l and  kept free  
of vege tation  or other m ateria l tha t cou ld  act to  spread  a  fire . 

4.1.12 NFPA 855 recom m ends the  fo llowing separa tion  d istances for BESS located 
outdoors: 

- BESS shou ld  be  separa ted  by a  m in im um  3m  (10 ft) from  the  fo llowing 
exposures: 

• Site  boundarie s; 

• Public rights of way; 

• Build ings; 

• Stored  com bustib le  m ateria ls; 

• Hazardous m ate ria ls; 

• High-piled  stock; 

• Othe r exposure  hazards not associa ted  with  e lectrica l grid  in frastructure . 

- These  lim its m ay be  reduced  to  1m  where  te sting to  UL9450 has been  
unde rtaken . 

BR 187 External fire  spread: building separation and boundary distances (BR 187 2nd 
edition) 

4.1.13 Separa tion  d istances in  England are  genera lly ca lcu la ted  based  on  the  
recom m endations of BR 187 Externa l Fire  Spread: Bu ild ing Separa tion  and  
Boundary Distances (Re f 1-3). Although the  BESS con ta iners a re  not classified  as 
bu ild ings the  separa tion  requ irem ents of the  BR 187 is easily satisfied  by the  
construction  of the  con ta iners when  they ach ieve  60 m inute s fire  re sistance  for 
in tegrity and  in su lta tion . 

4.1.14 This m eans tha t in  the  un like ly event that a ll of the  system  design  m itiga tions and 
preventative  m easures fa il that shou ld  a  fire  occur, it  shou ld  be  lim ited  to  the  part 
of the  system  that is on  fire , (i.e ., the  overa ll size  of the  batte ry system  is 
inconsequentia l to  the  outcom e); an  even t shou ld be  lim ited in  size  to on ly that 
equ ipm en t with in  a  group, whether the re  are  one  or any num ber of groups.  
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Batte ry System Containers 

4.1.15 Batte ry con ta iners will house  the  ene rgy storage  e lectrochem ica l com ponents and 
associa ted  equ ipm ent. Be ing e ither one , or m ultip le  con ta ine rs jo ined, or close  
coupled  to  each  othe r. They will be  m ounted on  a  concre te  foundation .  

4.1.16 The  ba tte ry conta iners will be  designed  and  constructed  by the  m anufacturer in  
accordance  with  the  good practice  ava ilab le  a t the  tim e , such  as the  curren t 
gu idance  outlined  in  the  NFPA 855, Standard  for the  Insta lla tion  of Stationary Energy 
Storage  System s. Th is will ensure  the  conta ine rs will be  of robust construction .  

4.1.17 The  BESS con ta iners will be  locked  to  prevent unauthorised  access and , where  
requ ired , will have  a  fire  ra ting of 60 m inu te s (the  length  of tim e  tha t the  conta iner 
can  withstand  a  standard  fire  re sistance  te st) the  concept design  is ra ted  E160 as 
pe r ISO 13501-2.  

Fire  Detection and Suppression 

4.1.18 In  order to  ach ieve  the  safe ty objectives, the  Schem e  will em ploy m on itoring 
system s that will he lp  identify any abnorm al opera tion  and  safe ly shutdown the  
system  be fore  it deve lops, these  system s will be  independen t of the  con tro l system s 
and  equ ipm en t that can  cause  the  abnorm al event and  avoid  the  use  of Safe ty 
In tegrity Leve l (SIL) rated  risk contro ls. Othe r m easures include : 

• Therm al m on itoring of the  batte ry conta iners and  au tom ated  cut-ou t beyond 
safe  param e te rs;  

• Batte ry cooling system s with  au tom ated  fa il-sa fe  ope ration;  

• Em ergency Stop  – both  rem ote  and  loca l; 

• Fire  de tection  su itab le  to  the  arch itecture  such  as:  

 Very early sm oke  de tection  by asp ira tion  (VESDA) system .  

 Gas de tection  such  as H2 and  CO; as early indica tion  of ce ll fa ilure . 
Standard  hea t and  sm oke  de tection  system . 

• Fire  suppression  equ ipm ent such  as an  ae rosol, gas, au tom atic sprinkle r or 
wate r m ist system  

4.2 Sa fe  BESS Con s t ru ct ion   

4.2.1 The  BESS wou ld  be  constructed  in  2 d istinct phases. Firstly, the  civil works and  
ba lance  of p lan t equ ipm ent wou ld  be  sta rted. Then  at a  su itab le  poin t the  BESS 
equ ipm en t wou ld  be  de live red  to  be  in sta lled  on  the  foundations and  connected  to 
the  ba lance  of p lan t.  

4.2.2 The  insta lla tion  wou ld  be  subject to  pre-requ isites such  as a  contractor em ergency 
protocol de ta iling the  actions to be  taken  in  an  em ergency, including a  construction  
em ergency response  p lan  tha t wou ld  be  coordina ted  with  the  re levant stakeholders 
and  em ergency services. In  addition , in sta lla tion  wou ld  not take  p lace  un til p ractica l 
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p rovisions were  com ple ted  such  as the  water tanks be ing insta lled  and  filled  for u se  
in  an  em ergency.  

4.2.3 The  transportation  of the  system  from  the  factory will be  a  com bination  of sea and  
land  fre igh t. The  system  is ce rtified  for transporta tion  in  a ll po tentia l environm en ta l 
conditions. The  equ ipm ent will be  certified  for transport to  UN 38.3. Transporta tion  
will be  m anaged in  accordance  with  the  European  Agreem en t Concern ing the  
In te rna tiona l Carriage  of Dangerous Goods by Road (ADR) 2019 and the  UK gu idance  
on  the  transport of dange rous goods “Moving dangerous goods, Gu idance” 
Governm ent webpage  (Ref 1- 4).  

4.2.4 The  concept design  includes BESS equ ipm en t prepopu la ted  with  batte rie s and  will 
have  undergone  Factory Acceptance  Testing (FAT). By de fin ition  the  FAT te sting will 
be  unde rtaken  away from  Site  reducing the  risks du ring on-Site  construction  with  
visua l in spections and  functiona l te sting undertaken  be fore  any Site  Acceptance  
Testing (SAT). The  Site  in sta lla tion  will be  supe rvised  by the  Origina l Equ ipm ent 
Manufacture r and done  in  a  h ie rarch ica l way to ensure  that a ll necessary system s 
are  ava ilab le  be fore  the  next step  is requ ired . The  outline  sequence  wh ich  is la id  out 
in  the  m anual is  as fo llows: 

• Inspect the  item s in  the  protective  cove rs;  

• Unpack and in spect the  item s;  

• Insta ll on  the  foundations;  

•  Once  stab le  inspect the  in te rna l com ponents;1  

• Mechan ica lly anchor the  un it to  the  foundations;  

• Connect any dry rise r pipes and  or the  fire  suppression  system  & strobe  and 
siren ;  

• Insta ll the  grounding;  

• Electrica lly in te rconnect the  equ ipm ent DC, AC and com m s.;  

• Cold  com m ission  the  equ ipm ent;  

• Hot com m ission  the  equ ipm ent; 

• Test the  equ ipm en t. 

4.2.5 By fo llowing a  logica l sequence  of works with  each  step  be ing bu ilt upon  the  
preceding one  the  system  can  be  safe ly assem bled  withou t risk and a ll m itiga tions 
aga inst issues in  p lace  be fore  the  next step  occurs.  

4.3 Sa fe  BESS Op e ra t ion  

 
 
1 *Procedures will be  in  p lace  with  appropria te  equ ipm ent to  dea l with  any dam aged  equipm ent firstly to  secure  it , 
then  quaran tine  it be fore  re tu rn ing for re tu rn or rep lacem ent.  
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Control Room 

4.3.1 The  BESS will be  m on itored by the  on-Site  contro l system s as we ll as 24/7 m on itoring 
by a  rem ote -contro l room .  

• The  contro l room  will a lso  m on itor severa l other sites across the  UK, sta ff will 
be  fu lly tra ined  and fam ilia r with  the  technology. 

• The  con tro l room  will a lso  be  responsib le  for the  security of the  Site  with  sta te -
of-the-art de tection  and  m on itoring system s. These  can  be  repurposed  in  an  
em ergency to  support first re sponders.  

• The  contro l room  will have  the  ab ility and  au thority to  im m ediate ly shut the  
system  down shou ld  the  need  a rise .  

• The  contro l room  will be  re sponsib le  for the  im plem entation  of the  em ergency 
p lan  acting as a  poin t of contact to  em ergency se rvices. 

• The  BESS Com pound will have  signage  in  accordance  with  the  re levant 
Electrica l Regu lations bu t will a lso  have  the  contro l room  em ergency te lephone  
num ber shou ld  a  m em ber of the  public or Em ergency Services need  to  m ake  
con tact.  

Control Architecture  

4.3.2 Diffe rent ba tte ry system s have  d iffe rent topologie s of con tro l and  safe ty system s 
that extend a ll the  way to, in  som e  m easures, ce ll leve l however it is  like ly tha t the  
se lected  system  will have : 

• A m odu le  m on itoring system ; 

• Each  rack or string will typ ica lly have  a  rack/string m on itoring system , rece iving 
in form ation  from  each  m odu le ; 

• Each  bank will have  a  m on itoring system , rece iving in form ation  from  each  
rack/string; 

• A Batte ry Managem en t System  (BMS) with  bu ilt in  fa il-sa fe  au tom ated 
a lgorithm s. 

4.3.3 The  batte ry system  com ponents com m unicate  with  a  m aste r con tro lle r(s) that reads 
and  records th is in form ation  and  uses a lgorithm s to  enable  to  sa fe  ope ration  of the  
system  with in  these  param ete rs. 

4.3.4 These  con tro l system s will be  fa ilsa fe  by design  with  au tom atic shutdown of parts, 
o r of the  whole  system , depending on  circum stance . 

4.3.5 The  BMS will identify any fa iled  ce lls and  d isconnect them , reducing the  risk of a  
m inor ce ll fa ilu re  e sca la ting to a  fa ilure  of ce ll e lectro lyte  conta inm en t. Individua l 
ce lls will a lso  be  enclosed  in  ba tte ry banks, provid ing secondary conta inm en t, with  
the  batte ry banks then  enclosed  in  ‘b locks’ or sh ipping con ta ine rs, provid ing te rtia ry 
con ta inm ent aga inst pollu tion .  

4.3.6 The  like ly chosen  technology will include : 
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Fire Resistant Construction - Con ta iner walls with  90-m inu te  fire  ra ting with  lockable  
doors and  door sensors ensure  safe  ope ration  by pe rsonne l. 

Fire Detection -  Gas, sm oke  and  hea t de tection  with  au tom atic activation  to  de tect 
and  suppress a  fire  to  prevent it  from  spreading to  the  ce lls. Contro lled  shutdown 
can  be  m anually activated  by first re sponders or au tom atica lly triggered  by in te rna l 
sa fe ty features. 

Security 

4.3.7 The  Site  security profile  will be  assessed  by the  Applicant’s dedicated  secu rity team  
and the  output from  th is assessm ent will in form  the  leve l of security m easures used .  

4.3.8 As a  m in im um , the  BESS will have  secu rity fencing clearly signed identifying the  
dange rs with in  the  Site  and  the  Contro l Room  freephone  te lephone  num ber for use  
in  case  of em ergency.  

4.3.9 The  Site  will a lso  have  h igh  qua lity CCTV with  video  ana lytics to  iden tify and  prevent 
unauthorised access to  enable  the  correct secu rity re sponse  to  be  undertaken  by 
the  con tro l room .  

Maintenance 

4.3.10 The  BESS will be  m ain ta ined  and  ope rated  by skilled  pe rsonne l ensuring that the  
system  is in  optim al condition  and tha t a ll parts of the  system  are  fu lly se rviced  and 
functiona l a t a ll tim es.  

4.3.11 Main tenance  is like ly to  be  undertaken  on  the  BESS equ ipm ent twice  a  year. Th is 
typica lly consists of a  m ajor m ain tenance  pe riod  and  a  m inor m ain tenance  period. 
The  m ajor is  re la tive ly non-in trusive  and  involves checking connections and  
inspections from  the  transform er down  to  the  m odu le  leve l. Th is will encom pass a ll 
BESS equ ipm ent supplied  by the  origina l Equ ipm ent Manufacturer including the  fire  
system . The  m inor m ain tenance  is typica lly a  visua l inspection  and  rectifica tion  of 
any accum ula ted  noncritica l de fects.  

4.3.12 All m ain tenance  will be  unde rtaken  in  a  care fu lly contro lled  m anne r fo llowing the  
Site  sa fe ty ru le s and  in  accordance  with  the  Operationa l Environm en ta l 
Managem ent Plan  (OEMP) [EN010133/  APP/C7.16] subm itted  in  support of the  
Applica tion .  

4.3.13 During operation  a ll works on  the  Site  will be  con tro lled  under sa fe  system s of work. 
Th is will m ean  a ll work is risk assessed  to  protect both  personne l and  equ ipm ent. 
The re fore , sa fe ty system s such  as fire  system s will no t be  stopped or taken  ou t of 
se rvice  without appropria te  m itiga tion , fo llowing the  system  be ing m ade  safe  so fa r 
as is  reasonably practicable , and  on ly for the  m in im um  tim e  requ ired  to  undertake  
any specific m ain tenance  tasks.  

4.3.14 The  ope ration  of the  BESS will be  m anaged in  accordance  with  the  OEMP.  

End of life /Disposal 
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4.3.15 With  regards to  the  decom m ission ing of the  BESS, the  requ irem ents will be  
de te rm ined  at the  procurem ent contract stage , with  the  contractor rem ain ing clear 
that they a re  the  produce r of the  ba tte ry com ponents and  the  party p lacing the  
ba tte ry com ponents on  the  UK m arke t pu rsuan t to  the  Waste  Batte rie s and  
Accum ula tors Regu la tions 2009 (as am ended) and  pursuant to  the  Waste  Batte rie s 
and  Accum ula tors Regula tions 2009 (or such  equ iva len t regu lations in  force  a t the  
tim e  of decom m ission ing) (Re f 1-5) it  has ce rta in  obliga tions in  re spect of ba tte ry 
d isposa l.  

4.3.16 All com ponents rep laced  during the  de fects notifica tion  and warranty pe riod  will be  
taken  back and recycled .  

4.3.17 The  Applicant will fo llow the  h ie rarchy of waste  m anagem en t through the  life  of the  
Schem e  as fo llows: 

• Reduce  – the  lith ium -ion  ba tte rie s have  fin ite  life  based  on  a  num ber of factors, 
p rim arily the  tota l num ber of cycle s unde rtaken . The  opera tion  will a ttem pt to  
m anage  the  degrada tion  by the  se lection  of se rvices and  cycling that 
m axim ises the  overa ll life . Conside ra tion  will be  given  to  supplem entation  of 
the  equ ipm ent or opera tion  at a  lower output.  

• Reuse  – If the  ba tte ries a re  no  longe r su itab le  for u se  by the  Applicant the re  
m ay still be  opportun itie s to  use  the  ba tte ries for second life  applications, such  
as dom estic or windfarm  storage .  

• Recycle  – The  supplying m anufactu re r will have  obliga tions unde r the  Waste  
Batte ries and  Accum ula tors Regu lations 2009 (as am ended) (or such  
equ iva lent regu lations in  force  a t the  tim e  of decom m ission ing) and  will be  
con tractua lly obliged  to offe r a  recycling service .  

• Recove ry – The  recycling shou ld  a llow any use fu l m ateria ls to  be  recovered  and 
re -enter the  supply cha in .  

• Disposa l – Any d isposa l of ba tte ries sha ll be  unde rtaken  in  com pliance  will a ll 
applicable  laws and a ll regu la tory requ irem ents, product stewardsh ip, 
registration  d isposa l and  recycling or take  back requ irem ent.  
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5 Firefighting 

5.1 Fire  Se rvice  Gu id a n ce  

5.1.1 Guidance  for the  Fire  Service  for dea ling with  site s such  as powerplants, substa tions 
e tc. is  conta ined  in  the  Fire  Service  Manual Volum e 2 Fire  Services Opera tions – 
Electricity (Re f 1-6).  

5.1.2 The  Fire  Service  Manual stipu lates that in  a ll cases involving e lectrica l appara tus, it 
is  e ssen tia l to  ensu re , on  a rriva l, tha t the  appara tus is e lectrica lly iso la ted  and  safe  
to  approach . Th is shou ld  be  carried  ou t by the  opera tor a t the  prem ises concerned . 
It is  strongly advised  tha t e lectrica l or associated  equ ipm ent shou ld  not be  touched  
or even  approached un le ss it is  confirm ed to  be  iso la ted  and  safe .  

5.1.3 In  the  event of a  fire , the  batte ry system  and the  transform ers se rving the  BESS will 
be  au tom atica lly e lectrica lly iso la ted  when a  fire  is  de tected  with in  a  conta ine r. 
However, the  ba tte rie s with in  the  conta ine rs will still ho ld  charge  in  the  event of a  
fire , even  a fte r the  e lectrica l system  is iso la ted . It will not be  possib le  to  confirm  tha t 
there  is no  re sidua l risk from  the  energised  ba tte rie s with in  the  conta iner, and  th is 
will in form  the  stra tegy for fire fighting in  the  em ergency p lan .  

5.1.4 The  Applicant has engaged with  Lincolnsh ire  Fire  and  Rescue  th roughout the  pre-
applica tion  phase , wh ich  has led  to  a  num ber of design  im provem en ts, wh ich  are  
se t out be low.  

5.2 Fire  Se rvice  Acce ss  

5.2.1 Access will be  designed such  tha t em ergency se rvices a re  ab le  to  access the  Site  
easily with  Site  roads be ing clearly la id  out and  signed  in  accordance  with  the  
fo llowing:  

5.2.2 Turn ing facilities will be  provided  in  any dead-end access route  that is  longe r than  
20m . The  m in im um  proposed  access-rou te  width  to  reach  the  BESS will be  4m .  

5.2.3 A swept pa th  ana lysis for em ergency veh icles has been  undertaken  and the  roads 
have  been  confirm ed as su itab le  for em ergency veh icle  access.  

5.3 Fire  Wa t e r  

The  Concept Design  Param eters and  Princip le s [EN010133/ APP/C7.15], for the  
Schem e  include  the  fo llowing for wate r storage  structure s for the  purposes of fire  
figh ting. 

• Externa l fire figh ting wate r storage  structures will be  loca ted  no  le ss than  50m  
and no  m ore  than  300m  from  the  batte ry conta ine rs. 

• The  exte rna l fire fighting water storage  un its will be  no le ss than  228000 litre s 
in  capacity. 

• Water storage  will e ither be  in  sectiona l stee l pane l tanks, or cylindrical stee l 
tanks, above  or be low ground; or will be  bunded or excavated  ponds. 
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• Where  above  ground, tanks will be  supported on  structu ra l concre te  slab  
foundations to a  m axim um  depth  of 1m . 

5.3.1 The  Illu strative  Site  Layou t Plans for Cottam  1, West A [EN010133/APP/ C6.4.4.3] and 
Cottam  1 West B [EN010133/APP/ C6.4.4.4] show the  potentia l locations of the  wate r 
storage  facilities (tanks or ponds).  

5.4 Em e rge n cy Pla n n in g 

5.4.1 The  BESS will have  a  robust and  va lida ted  em ergency p lan , deve loped in  
consu lta tion  with  Lincolnsh ire  Fire  and  Rescue . Th is em ergency p lan  will include : 

• Deta ils of the  BESS; 

• Overa ll Site  drawings identifying a ll o f the  re levant feature s requ ired  in  an  
em ergency such  as layout, m uste r poin ts, e -stop  locations and  fire figh ting 
equ ipm en t; 

• Design  drawings and  schem atics of the  system  for re fe rence ; 

• Procedures for the  iso lation  of conta iners in  the  case  of fa ilu re ; 

• Batte ry data ; 

• MSDS (Materia l Safe ty Data  Shee ts); 

• COSHH (Con tro l of Substances Hazardous to  Health ) Assessm ent; 

• Num ber of Ce lls; 

• Fire  de tection  system  de ta ils; 

• Fire -fighting strategy; 

• Conservative  p lum e  and explosion  im pact assessm en ts; 

• Review of loca l risk poin ts (e .g., ad jacent tree s or in frastructu re  requ iring 
possib le  protection  from  fire  propagation); 

• Review of fire  water provisions; 

• Actions to  be  undertaken  in  an  em ergency. 

5.5 Fire figh t in g Con se qu e n ce s  

5.5.1 As the  BESS will no t have  pe rsonne l access in to  the  ba tte ry conta iners, there  is 
un like ly to be  any im m edia te  th reat to  life , on ly property wh ich  form s part of the  
Schem e .  

5.5.2 The  em ergency services wou ld  m ost like ly com m it to  figh ting fire  by using water on  
ne ighbouring a reas such  as ba tte ry conta iners, tree s, and  structures to  cool down 
and prevent fu rther fire  spread.  

5.5.3 It is  not an ticipa ted  that fire fighting techn iques will involve  d irect je ts of water onto 
equ ipm en t and  will be  lim ited  to  conta inm ent and  cooling of ad jacent un its to  
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p revent the  fire  from  spreading. Th is stra tegy will be  fina lised  with  the  loca l fire  
au thority and  be  clear in  the  em ergency p lan .  

5.5.4 A BESS fire  cou ld  re su lt in  the  m obilisation  of pollu tion  with in  su rface  wate r run -off. 
As se t out in  the  Hydrology, Flood Risk and  Dra inage  Chapter 10 of the  ES 
[EN010133/APP/ C6.2.10], where  practica l, a t de ta iled  design  stage  it is 
recom m ended tha t runoff from  the  batte ry storage  area will be  conta ined  by loca l 
bunding and  a ttenuated  with in  grave l subgrade  of lined  pe rm eable  SuDS features 
prior to  be ing passed  forward  to  the  loca l land  dra inage  ne twork. In  the  even t of a  
fire  a  system  of au tom atica lly se lf-actua ting va lves at the  outfa lls from  the  ba tte ry 
storage  a reas will be  closed, iso la ting the  batte ry storage  areas dra inage  from  the  
wide r environm en t. The  water conta ined  by the  va lves can  then  be  tested  and  e ithe r 
trea ted  and  re leased  or tanke red  off-site  as necessary and  in  consu lta tion  with  the  
re levant consu ltees a t the  tim e. 

5.5.5 Chapter 17 of the  ES Air Quality [EN010133/APP/ C6.2.10] (and associa ted 
Appendices) assesses the  batte ry fire  em ission  im pact on  the  surrounding a rea  
(including re sidentia l receptors).  

5.5.6 Based on  the  factors of d istance  to the  nearest property and  the  short-te rm  na ture  
of a  fire  incident, the  asse ssm ent concludes tha t there  will not be  adve rse  e ffects a t 
the  closest receptor loca tions as a  resu lt of a  BESS fire  incident. Notwithstanding, 
wh ilst there  is low risk of adverse  e ffects a t the  closest receptors, the  em ergency 
re sponse  p lan  will incorporate  the  fo llowing m easures: 

• to  in form  any poten tia lly a ffected re sidents with in  the  a ffected  zones and  to 
advise  the  public abou t hea lth  e ffects of sm oke , re la ted  sym ptom s, and  ways 
to  reduce  exposure ; 

• to  cance l ou tdoor events; and/or 

• to  m ove  affected  re siden ts to  a  cleane r a ir loca tion . 

5.5.7 In  addition , a  post even t action  p lan  will be  drawn  up  tha t will de te rm ine  any 
im m edia te  and  fo llow up actions requ ired  to  an  event.  

5.5.8 There  are  m any factors wh ich  wou ld  in form  the  design  of an  investigation  fo llowing 
an  inciden t wh ich  u ltim ate ly accoun t for the  volum e  and concen tration  of the  loss. 
In  the  case  of a  fire  to  a  BESS un it, variab le s to  be  conside red  include : 

• Extent of the  fire : including duration , num ber of BESS un its im pacted , num ber 
of ad jacent asse ts im pacted; 

• Fire fighting m ethod: wh ilst de fensive  techn iques a re  an ticipa ted , la rge r 
volum es of water m ay be  requ ired  to  dam pen  and cool ad jacent asse ts, 
a lte rnative  techn iques to  fight any adjacent fires; 

• Location  of the  fire : ad jacen t to  dra inage  or close  to  soft ground; 

• Existing Site  conditions: recent weather and  precip ita tion  leve ls. 
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6 Pre-Construction Information Requirements 

6.1 Su m m a ry 

6.1.1 The  de ta iled  design  phase  will de te rm ine  the  approach  to  addressing the  fo llowing 
specific requ irem ents, wh ich  will be  updated  prior to  construction  of the  BESS and 
subm itted  to  the  local p lann ing authority as a  de ta iled  BSSMP prior to  the  
com m encem en t of construction . The  de ta iled  BSSMP m ust include : 

• The  de ta iled  design , including drawings of the  BESS; 

• A statem en t on  the  batte ry system  specifications, including fire  de tection  and 
suppression  system s; 

• A sta tem ent on  ope rationa l procedures and  tra in ing requ irem ents, including 
em ergency ope rations; 

• A statem ent on  the  overa ll com pliance  of the  system  with  applicable  
legisla tion ; 

• An environm enta l risk asse ssm en t to  ensure  that the  potentia l for ind irect 
risks (e .g., th rough  leakage  or o the r em issions) is  understood and  m itiga ted; 

• An em ergency p lan  cove ring construction , ope ration  and  decom m ission ing 
phases deve loped in  consu lta tion  with  Lincolnsh ire  Fire  and  Rescue , to  include  
the  adequate  provision  of fire fighting equ ipm en t on -Site . 

6.1.2 Provision  of the  above  in form ation  will dem onstrate  prior to  construction  that a ll o f 
the  conside rations and requ irem ents in  th is docum en t have  been  addressed  and 
the  BESS insta lla tion  is sa fe . 

6.1.3 Safe  decom m ission ing of the  BESS will be  addressed  prior to  decom m ission ing of 
the  Schem e  in  a  Decom m ission ing Environm enta l Managem ent Plan , and  in  
accordance  with  the  Ou tline  Decom m ission ing Sta tem en t [EN010133/APP/ C7.2] 
subm itted  as part of the  DCO Applica tion . 
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7 Conclusion 

7.1 Su m m a ry  

7.1.1 The  Applicant is  com m itted  to  deve loping a  sa fe  BESS tha t will p rovide  long 
dependable  opera tion . It is  in  eve ryone’s in te rest that the  se lected  BESS technology 
is robust, in  particu lar with  regards to  sa fe  ope ration .  

7.1.2 This report dem onstrate s tha t, the  Applicant has re levant expe rience  of BESS 
system s; that the  re levan t stakeholders have  been  consu lted  (and  the ir re sponses 
have  in form ed the  design  of the  Schem e), and the re fore  sa fe ty will be  inherent in  
the  overa ll de sign , m in im ising the  risk of a  fire  event occurring, and  reducing the  
im pact of such  an  event shou ld  it occur.  
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