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INTRODUCTION TO 
FIELD



Fie ld  d e ve lop s , 
b uild s  and  
op e rate s  grid -
sc ale  b at te ry 
s torage  p roje c ts

Fie ld  owns  our b at te ry s torage  
p rojec t s  end - to- end  → from 
early d eve lop ment , through the  
ent ire  40 - year life  of the  asse t .

We  have  our own op t imisat ion 
p lat form allowing us  to t rad e  
our asse t s  when live .

We  are  c urrent ly op e rat ing 
ac ross  UK, Sp ain, Italy & 
Germany.
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De ve lop
We d eve lop  p rojec ts  
ourse lves  from sc ratch, 
care fully d es igning our 
p rojec ts  to minimise  
imp ac ts . We  also work 
c lose ly with our sup p lie rs  
d uring d eve lop me nt .

Build
We outsource  our 
cons t ruc t ion to local third  
p arty cont rac tors , howeve r 
we  have  high q uality in-
house  p rojec t  manage rs  
and  HSE ove rs ight , 
ensuring our p rojec ts  are  
d e live red  to sched ule , and  
safe ly.

Op e rate
We have  an in- house  
technology team b uild ing 
our own connec t ion and  
op t imisat ion p lat form, 
called  Gaia. This  d e fines  
t rad ing ac t ions  and  
p rovid ed  b e t te r 
op e rat ional d ata/ove rs ight .
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Ba t t e ry c e lls :
Ce lls  are  c ontaine d  in 
c up b oard  like  ‘rac ks ’ 
whic h are  c onne c te d  in a  
‘s t ring’ to a  PCS.  Ne we r 
b at te ry d e s igns  use  
ship p ing- c ontaine r s ize d  
mod ule s  ins te ad  of rac ks  
whic h inc re ase s  e ne rgy 
d e ns ity. 

More  c e lls  = longe r 
d urat ion (hours )

Powe r Conve rs ion  Sys t e m  (‘PCS’):
The  PCS c onne c ts  the  b at te ry c e lls  to the  e le c t ric ity grid , b y us ing an ‘inve rte r’ to c onve rt  the  
‘Dire c t  Curre nt ’ from the  b at te ry c e lls  into an ‘Alte rnat ing Curre nt ’ and  a  t rans forme r to 
inc re ase  the  voltage  from 6 9 0 V to matc h the  p ub lic  d is t rib ut ion sys te m (330 0 0 V).  
More  PCS unit s  = highe r p owe r (MW)

High  Volt a ge  Swit c h  Room : 
(c ontains  c irc uit  b re ake rs  to 
switc h on /  off e ac h PCS)

Auxilia ry t ra ns form e r: 
Sup p lie s  low- voltage  
p owe r to the  b at te ry c e ll 
c ooling sys te ms  

Ac ous t ic  fe nc e :
Re d uc e s  noise  
e miss ions  from the  s ite

Mos t  BESS s ite s  
contain the  same  
typ es  of comp onents , 
with only q uant it ie s  
changing d ep end ing 
on the  d es ired  p ower 
(MW) & d urat ion 
(MWh). 

Large r t ransmiss ion 
connec ted  s ite s  also 
have  a  high- voltage  
sub s tat ion.

Typ ic al Parts  
of a  BESS s ite

La nd s c a p ing (WIP):
Re d uc e s  visual imp ac t
of the  s ite  and  

p romote s  b iod ive rs ity

Sit e  we lfa re



An e xamp le  
20 0 MW 
transmiss ion-
c onne c te d  
d e ve lop me nt
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Bat te ry 
comp ound

Bat te ry 
comp ound

Sub s tat ion 
comp ound

Second ary access  for 
emergency vehic le s

At tenuat ion b as in

Exis t ing Knocknagae l 
sub s tat ion

Plant ing and  b und ing
Site  access

This  s ite  is  ab out  5  hec tare s , 
mos t  of whic h is  not  for the  
b at te ry and  sub s tat ion 
c omp ound s



Photomontage s  at  Ye ar 0  
and  Ye ar 10  looking north 



A RE- CAP ON CLEAN 
POWER 20 30
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The  ne w 
gove rnme nt  have  
announc e d  the ir 
inte nt ion for all of 
our p owe r to 
c ome  from c le an 
sourc e s  b y 20 30

CLEAN POWER 20 30

NESO’s  advic e  is  for 25  GW of 
short - durat ion s torage , up  
from ~5  GW today

Propose d  long- durat ion 
s torage  targe t  is  81 - 9 9  GWh 
of s torage , up  from 28 GWh 
(ac ross  4  s ite s ) today.

The  ne twork b uilt  in the  ne xt  5  ye ars  
ne e d s  to b e  more  than 2x what  has  
b e e n b uilt  in the  las t  10

2x onshore  wind

3x solar

3x long- d urat ion s torage

3x offshore  wind

4x d e mand  fle xib ility

5x b at te ry s torage

Colle c t ive ly an inve s tme nt  
p rogramme  ave raging £40  b illion 
annually

Not  e xp e c te d  to p ut  b ills  up

Will b re ak the  link b e twe e n gas  
p ric e s  and  e le c t ric ity p ric e s



WHY DO WE NEED 
BATTERY ENERGY 
STORAGE?



● Bat te rie s  can reac t  in millisecond s to s tab ilise  
the  grid  (e .g. d ynamic  containment , b alanc ing 
re se rve )

● When connec ted  at  a  t ransmiss ion leve l (132 
kV and  ab ove ), b at te rie s  can p rovid e  a  wid e r 
range  of se rvices  (e .g. voltage  cont rol, ine rt ia).  
These  are  p roc ure d  b y NESO, some t imes  
with longe r t e rm cont rac t s .

Bat te rie s  p rovid e  
4  ke y se rvic e s  

Exis t ing 
Fund ing

2. INTEGRATE 
RENEWABLES

Exis t ing Fund ing
4. PROVIDE GRID 

SERVICES

Exis t ing Fund ing1. SECURE CAPACITY
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● Bat te rie s  can he lp  b rid ge  any gap  b e tween 
sup p ly and  d emand , ab sorb ing excess  p ower 
d uring t imes  of high wind  /  solar gene rat ion 
and  d ischarging it  b ack into the  grid  d uring 
high d emand  p e riod s .  Princ ip ally this  occurs  
in the  d a y a he a d  a nd  in t ra d a y m a rke t s  a nd  
t he  Ba la nc ing Me c ha nis m .

● Bat te rie s  imp rove  security of sup p ly b y 
p rovid ing cap ac ity d uring p eak d emand  
p e riod s  and  d isp lace  low- e ffic iency p eaking 
p lant s .  The  Government  ensure  the re  is  
suffic ient  cap ac ity us ing the  Ca p a c it y 
Ma rke t

Modo Ene rgy

Exis t ing 
Fund ing

3. ADDRESS GRID 
BOTTLENECKS, 

REDUCING 
CURTAILMENT

● Bat te rie s  can he lp  to red uce  wind  curtailment  
if they are  located  b ehind  a  cons t raint .  The  
main marke t  for this  (a t  the  moment ) is  the  
Ba la nc ing Me c ha nis m .

These  se rvices  are  cons id e red  in more  
d e tail in the  following s lid es . 

https://modoenergy.com/research/capacity-market-2024-t4-auction-delivery-year-2027-2028-results-battery-energy-storage-derating-factors-revenues


Gas

This  e nsure s  se c urity of sup p ly and  that  le s s  
e ne rgy is  was te d  d uring p e riod s  of high 
re ne wab le  outp ut . 
It  a lso he lp s  the  nat ional grid  e le c t ric ity sys te m 
op e rator manage  une xp e c te d  c hange s  in 
re ne wab le  e ne rgy outp ut  or surge s  in d e mand .

Coal

Solar Wind

Firm
Turne d  on and  off a t  will

Nat ional Grid

Va ria b le
Turn on d e p e nd ing on we athe r & t ime  of d ay

OUR ENERGY IS COMING 
FROM CHANGING 
SOURCES

ELECTRICITY DEMAND IS 
FORECAST TO RISE

BATTERIES CAN PLUG THE 
GAP BETWEEN SUPPLY & 
DEMAND

Wind y d ay, b at te ry charges

13:0 0

Night  t ime , b at te ry d ischarges

19 :0 0

2. In t e gra t e  re ne wa b le s : As  we  shift  from gas  and  c oal to 
solar and  wind , b at te rie s  will e nsure  sup p ly c ont inuity

National Grid  20 24 Future  Ene rgy 
Scenarios  d emand  forecas t
GW

https://www.neso.energy/publications/future-energy-scenarios-fes/fes-documents


3. Ad d re s s  grid  
b ot t le ne c ks : 
ge ne rat ion & 
d e mand  in 
d iffe re nt  p lac e s  
c ause s  
c urtailme nt
This  c reate s  an is sue , often at  the  B6  
b ound ary in p art icular, which is  an area 
where  grid  infras t ruc ture  is  highly 
cons t rained . 

This  re s u lt s  in  c urt a ilm e nt . During high 
wind  gene rat ion t imes  p ower cannot  b e  
t ransp orted  to where  it  is  need ed . Often 
wind  farms  are  turned  off with gas  p lant s  
turned  on to rep lace  them.

The  B6  b lockneck ad d ed  £9 20 m to 
consumer b ills  in 20 23; this  could  rise  to 
£3.5b  b y 20 30 .
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B6

SC1

B8 

EC5 

B41

2

Typ ically 3 GW of 
re ne wa b le  e ne rgy
gene rat ion is  
turned  off in the  
north.

3 GW of ga s  
ge ne ra t ion is  
turned  on in the  
south to rep lace  
the  ene rgy (or 
inte rconnec tor 
sched ule s  are  
mod ified )

Fie ld  whitepape r “Bat te ry s torage : A key enab le r for Clean Power 20 30 ”
WHY DO WE NEED BESS?

https://acrobat.adobe.com/id/urn:aaid:sc:EU:3335b8ed-0830-4209-9115-7dfb13e10072


3. Ad d re s s  grid  
b ot t le ne c ks : 
b at te rie s  c an he lp  
solve  this  p rob le m
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B6

SC1

B8 

EC5 

B4

1

2

In this  way, 
b at te rie s  can 
red uce  the  
forecas t  £3.5b  
curtailment  cos t s  
b y 20 30 .

Bat te rie s  in the  
right  locat ions  and  
in p art icular in 
Scot land  can avoid  
wind  farms  b e ing 
turned  off.

Fie ld  whitepape r “Bat te ry s torage : A key enab le r for Clean Power 20 30 ”

3

Bat te rie s  can also 
red uce  some  of 
the  need  for grid  
re inforcement  and  
can enab le  highe r 
p re - fault  flows  in 
OHLs.

WHY DO WE NEED BESS?

https://acrobat.adobe.com/id/urn:aaid:sc:EU:3335b8ed-0830-4209-9115-7dfb13e10072


4 . Provid e  grid  
s e rvic e s : 
b at te rie s  c an 
p rovid e  a hos t  of 
se rvic e s , 
p art ic ularly at  high 
voltage
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Black s tart

Voltage  
cont rol Ine rt ia

Dynamic  
containment

Dynamic  
mod erat ion

Dynamic
regulat ion

Quick re se rve Slow re se rve

BESS CAN TECHNICALLY PROVIDE A VARIETY OF 
ANCILLARY SERVICES

Provid ed  at  d is t rib ut ion & t ransmiss ion leve l Can only b e  p rovid ed  at  t ransmiss ion leve l

Bat te rie s  are  ab le  to ramp  to full outp ut  
within 1 second  which makes  them 
at t rac t ive  for p rovid ing short - d urat ion 
se rvices  that  he lp  keep  the  grid  s tab le .

Connec t ing b at te rie s  a t  a  t ransmiss ion 
leve l (i.e . large r p rojec t s ) a llows  a  greate r 
range  of se rvices  to b e  p rovid ed .

WHY DO WE NEED BESS?



THREE THINGS YOU 
MAY NOT KNOW 
ABOUT BATTERY 
ENERGY STORAGE



1. BESS p roje c ts  
c an p rovid e  ine rt ia  
and  s tab ility to 
e nsure  safe  
op e rat ion of the  
e le c t ric ity ne twork

NESO need  an 
ad d it ional 10 - 15GVA 
of Short - c ircuit  leve l 
b y 20 30  in the  north 
of Scot land  and  
lower req uireme nts  
in othe r areas .

Bat te rie s  with grid -
forming inve rte rs  are  
a  cos t - e ffec t ive  way 
of p rovid ing this  
se rvice .
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OPTIONS FOR PROCURING MW- FREE INERTIA

Synchronous  cond ense rs  with flywhee ls  
can p rovid e  up  to ~4GW.s  of ine rt ia .

A sp ec ially- d es igned  20 0 MW b at te ry 
can p rovid e  the  same  amount  of ine rt ia  
(and  b e  a  normal b at te ry too).

Zenob e  and  Statkraft  have  b oth won 
cont rac ts  to p rovid e  ine rt ia  from 
b at te rie s  through NESO’s  Stab ility 
Pathfind e r Phase  2.

Fie ld  narrowly missed  out  on a  cont rac t  
to p rovid e  ine rt ia  from our b at te ry at  
Hartmoor in Stab ility Pathfind e r Phase  3.

Sync hronous  c ond e nse r with 
flywhe e l

Transmiss ion- c onne c te d  
b at te rie s

1 2



2. BESS p ric e s  are  
re d uc ing so fas t  
that  p roje c ts  c an 
b e  a c omp e t it ive  
alte rnat ive  to 
p ump e d  hyd ro

18THREE THINGS

KEY CHARACTERISTICS OF PSH VS LFP
METRIC PSH LFP

Cap ex (20 30  COD) ~£1,30 0 /MW (inc reas ing with 
inflat ion)

6 - hour: ~£840 /MW (red uc ing)
8- hour: ~£1,0 0 0 /MW

RTE (%) Typ ically 6 0 - 70 %, can b e  up  to 
80 % for newes t  te ch 84  - 87%

Anc illary Se rvice s

All mand atory se rvice s  und e r 
the  grid  cod e ; SLC, ine rt ia and  
reac t ive  p ower b ased  on 
gene rator charac te ris t ic s

All mand atory se rvice s  und e r 
the  grid  cod e ; d ynamic  
freq uency re sp onse  se rvice s ; 
enhanced  reac t ive  p ower; SCL 
and  ine rt ia if grid  forming

Resp onse  t ime  from 
s tand s t ill Second s Millis econd s

Cyc le s Unlimited , minimal to no 
d egrad at ion

>10 ,0 0 0  cyc le s  re taining 80 % 
cap ac ity at  <0 .25c

Life t ime  (years ) 6 0 - 80 +; 40 + years  switchgear, 
t rans formers  e tc .

15- 20  (for ce lls , inve rte rs )
(80 % cap ac ity afte r 20  years ); 
40 + years  for switchgear, 
t rans formers  e tc .

Typ ical d eve lopment  & 
p lanning t ime Up  to a d ecad e  or more ~2 years

Typ ical cons t ruc t ion t ime 4- 8  years 2 years  

Cons t ruc t ion Risk High Low

Locat ion limitat ions
High, given s ize  and  top ograp hy 
req uired . Ve ry limited  s ite s  
availab le .

Low. <5% grad ient  p re fe rred

Typ ical p rojec t  s ize  (MW) Typ ically 40 0  MW up  to 180 0  
MW Typ ically up  to 50 0  MW

Inte rnat ional Hydropowe r Assoc iat ion; PNNL; Solar Power World ; BEIS

At  8- hour d urat ion, p oss ib ly up  to 
12- hour d urat ion, BESS p roje c t s  will 
b e  c omp e t it ive  with p ump e d  hyd ro 
p roje c t s .

Round - t rip  e ffic ie nc y and  re sp onse  
t ime  of BESS p roje c t s  is  sup e rior b ut  
BESS p roje c t s  d e grad e  and  will 
re q uire  re - p owe ring

https://www.esmap.org/sites/default/files/ESP/WB_PSH_16Jun22.pdf
https://www.pnnl.gov/ESGC-cost-performance
https://www.solarpowerworldonline.com/2021/01/worlds-largest-lithium-based-energy-storage-system-storing-1200-mwh-of-power-now-online-in-california/
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/1095997/benefits-long-duration-electricity-storage.pdf


If NESO/DESNZ want  8- 12 hour long-
d urat ion p roje c t s ; b at te rie s  are  a  
good  op t ion b ut  op e rators  will want  
sup p ort  to imp rove  re turns

19THREE THINGS

IRR VARIATION AS FUNCTION OF COD AND DURATION

IRR

Durat ion

But  d e ve lop e rs  
will foc us  on 
shorte r d urat ions , 
whic h are  
e c onomic ally 
more  at t rac t ive



3. Bat te rie s  c an 
have  e xt re me ly 
fas t  re sp onse  
t ime s

20THREE THINGS

In Grid - Forming 
mod e , a  p hase  
jump  p rod uces  a  
~1p u re sp onse  
within 20 ms (1 
cyc le )

Statkraft Kilathmoy and Kelwin-2 Battery Performance 

Full freq uency 
re sp onse  within 
20 0 ms of exte rnal 
se tp oint

Field Stability Pathfinder phase 3 tender response

Ult ra- fas t  re sp onse  t ime s  should  b e  
use ful to NESO, who c urre nt ly 
p roc ure  “inte rt rip ” se rvic e s  from 
wind  farms .

A b at te ry asse t  re sp ond ing this  fas t  
c an b e  thought  of as  p rovid ing an 
“inte r- ge ne rate ” se rvic e .  The y c an 
ad d  p owe r into the  sys te m as  fas t  
as  t rip p ing a ge ne rator c an re move  
it .

Ne twork op e rators  around  the  world  
are  making use  of this  fe ature  in so-
c alle d  “grid  b oos te r” p roje c t s .

https://www.statkraft.co.uk/newsroom/2021/statkraft-batteries-step-up-to-stabilise-the-grid-when-needed-the-most/


SUMMARY



● Bat te rie s  can reac t  in millisecond s to s tab ilise  
the  grid  (e .g. d ynamic  containment , b alanc ing 
re se rve )

● When connec ted  at  a  t ransmiss ion leve l (132 
kV and  ab ove ), b at te rie s  can p rovid e  a  wid e r 
range  of se rvices  (e .g. voltage  cont rol, ine rt ia).  
These  are  p roc ure d  b y NESO, some t imes  
with longe r t e rm cont rac t s .

Maximis ing grid  
fle xib ility: the  role  
of b at te rie s  

Exis t ing 
Fund ing

2. INTEGRATE 
RENEWABLES

Exis t ing Fund ing
4. PROVIDE GRID 

SERVICES

Exis t ing Fund ing1. SECURE CAPACITY
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● Bat te rie s  can he lp  b rid ge  the  gap  b e tween 
sup p ly and  d emand , ab sorb ing excess  p ower 
d uring t imes  of high wind  /  solar gene rat ion 
and  d ischarging it  b ack into the  grid  d uring 
high d emand  p e riod s .  Princ ip ally this  occurs  
in the  d a y a he a d  a nd  in t ra d a y m a rke t s .

● Bat te rie s  imp rove  security of sup p ly b y 
p rovid ing cap ac ity that  can b e  used  d uring 
p eak d emand  p e riod s  and  d isp lace  low-
e ffic iency p eaking p lant s .  The  Government  
achieve  this  in the  Ca p a c it y Ma rke t

Modo Ene rgy

Exis t ing 
Fund ing

3. ADDRESS GRID 
BOTTLENECKS, 

REDUCING 
CURTAILMENT

● Bat te rie s  can he lp  to red uce  wind  curtailment  
if they are  located  b ehind  a  cons t raint .  The  
main marke t  for this  (a t  the  moment ) is  the  
Ba la nc ing Me c ha nis m .

https://modoenergy.com/research/capacity-market-2024-t4-auction-delivery-year-2027-2028-results-battery-energy-storage-derating-factors-revenues


QUESTIONS?
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