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Ple a se  n o t e  t h a t  m a n y o f t h e  fo llow in g s lid e s  in clu d e  e xp la n a t o ry 
lin ks .

Ple a se  click  t h e m !

https://v2g.co.uk/blog/
https://standardsdevelopment.bsigroup.com/committees/50222359
https://v2g.co.uk/about-v2g/


What is the  “Sm art Grid”?

https://V2G.co.uk/2014/05/the -grea t-dunchideock-b lackout-
saga /

A rem ote  te rm inal un it (RTU) on  a  3 phase  e lectricity pole  in  Halwill Junction

https://v2g.co.uk/2014/05/the-great-dunchideock-blackout-saga/
https://v2g.co.uk/2014/05/the-great-dunchideock-blackout-saga/


What exactly IS V2x?
V2x is a  th ree  le tte r acronym  (TLA) usua lly transla ted  in to  p la in  English  as 
“veh icle -to-everyth ing”. The  “x” can  be  rep laced  by a  varie ty of o the r le tte rs, 
the  m ost we ll known of which  is p robab ly “G” – V2G stands for “veh icle -to-
grid”.

Using th is te rse  te rm inology, com m on or garden  charging of the  traction  
ba tte ry in  an  e lectric veh icle  is re fe rred  to  as G2V, or “grid -to-veh icle”. In  
o the r words, as the  EV’s ba tte ry is charged  e lectricity is flowing from  the  
e lectricity d istribu tion  grid  th rough  som e form  of “charger” in to  the  car ’s 
ba tte ry.

There  a re  two fundam enta lly d iffe ren t types of EV charger. Lower power 
a lte rna ting curren t (AC) chargers typ ica lly used  in  the  “dom estic” 
environm ent, and  h igher power d irect curren t (DC) chargers typ ica lly 
found  in  the  “com m ercia l” environm ent of m otorway se rvice  sta tions and  
le isu re  cen tre  car parks. 



What does a  V2x capable  EV look like?
V2G Lim ited  is the  p roud  owner of an  ancien t Nissan  LEAF, fond ly known 
on  socia l m edia  as “Lisa  the  LEAF”. Here’s what Lisa  looks like :

https://x.com/search?q=


What’s with  AC versus DC?
Here’s Lisa  rap id  charging a t Exe te r Se rvices. The  la rge  “charging sta tion” 
converts AC from  the  e lectricity grid  in to  DC to  charge  Lisa’s ba tte ry: 



What’s with  AC versus DC?
Lisa  has two d iffe ren t charging connectors h id ing beh ind  the  flap  be low 
her bonne t. Here’s what they look like :

The  DC CHAdeMO connector is on  the  le ft. The  AC connector is on  the  righ t.



What’s with  AC versus DC?
The Nissan  LEAF was one  of the  first e lectric veh icles to  incorpora te  V2x 
technology. It ’s possib le  to  use  the  da ta  p ins in  Lisa’s DC CHAdeMO 
connector to  instruct he r to  feed  e lectricity stored  in  he r ba tte ry back 
th rough  the  charging cab le  to  the  charging sta tion  or a  dom estic wallbox:

https:/ /V2G.co.uk/2012/06/n issan-announce-leaf-to-hom e-power-supply-system /

https://v2g.co.uk/2012/06/nissan-announce-leaf-to-home-power-supply-system/


What’s with  AC versus DC?
The so  ca lled  “b i-d irectiona l” charging sta tion  needs to  be  ab le  to  convert 
DC from  the  car in to  AC to  power the  house . Which  requ ires a  
soph istica ted  p iece  of e lectron ics known as an  “inverte r”. Even  today, such  
devices a re  la rge , heavy and  hence  sign ifican tly m ore  expensive  than  a  
G2V wallbox:



What’s with  AC versus DC?
This is the  V2x wallbox used  for the  OVO Energy V2G tria l funded  by 
Innovate  UK. It takes two peop le  to  lift it!

h ttps:/ /V2G.co.uk/2018/01/uk-spends-30-m illion-on-v2g-technology/

https://v2g.co.uk/2018/01/uk-spends-30-million-on-v2g-technology/


What’s with  AC versus DC?
Earlie r th is year Renau lt announced  the  Renau lt 5 E-Tech , which  “will be  
the  first in  a  long se ries of cars to  be  fitted  with  the  new 11 kW AC 
b id irectiona l charger”:

https:/ /V2G.co.uk/2024/02/renau lt-revea l-v2x-enabled-r5-a t-geneva-m otor-show/

https://v2g.co.uk/2024/02/renault-reveal-v2x-enabled-r5-at-geneva-motor-show/


What’s with  AC versus DC?
Renault don’t p rovide  a  pub licity im age  of the  R5 E-Tech’s charging port, so  
he re’s a  generic one . The  Com bined  Charging System  (CCS) Type  2:



What’s with  AC versus DC?
With  AC V2x the  inverte r is loca ted  inside  the  e lectric veh icle , which  m eans 
the  wallbox can  be  m uch  sm alle r, ligh te r and  cheaper. Like  th is:



What’s with  AC versus DC?
Also pub lic AC V2x charging sta tions can  be  ligh te r and  cheaper than  DC:

https:/ /you tu .be /0gDd_k8ZGDc

https://youtu.be/0gDd_k8ZGDc


Sm art Charging (V1G!)

https://www.nationa lgrideso .com /fu ture -energy/fu ture -energy-scenarios-fes/fes-
docum ents

The  e ffect of sm art e lectricity ta riffs. From : National Grid  Fu ture  Energy Scenarios 
2024

https://www.nationalgrideso.com/future-energy/future-energy-scenarios-fes/fes-documents
https://www.nationalgrideso.com/future-energy/future-energy-scenarios-fes/fes-documents


Dem and Side  Response

https:/ /www.na tiona lgrideso.com /industry-in form ation /ba lancing-se rvices/power-re sponsive /dem and-side -
re sponse -dsr

https://www.nationalgrideso.com/industry-information/balancing-services/power-responsive/demand-side-response-dsr
https://www.nationalgrideso.com/industry-information/balancing-services/power-responsive/demand-side-response-dsr


Dem and Side  Response
Accord ing to  the  Nationa l Grid  Energy System  Opera tor:

“Dem and  Side  Response  sim ply involves businesses increasing, 
decreasing, or sh ifting the ir e lectricity use  – in  response  to  a  signa l – to  
he lp  ba lance  Brita in’s e lectricity system . In  re tu rn  they rece ive  strong 
financia l incen tives.

With  m ore  renewable  genera tion  – such  as wind  and  sola r – com ing on line  
we  a re  see ing a  requ irem ent for increased  system  flexib ility to  ba lance  the  
system , a long with  changes in  where  we  can  source  flexib ility and  capacity.

Nationa l Grid  ESO be lieves tha t DSR and  othe r form s of flexib le  
technology, such  as storage , can  he lp  to  p rovide  the  capacity and  flexib ility 
needed  to  opera te  the  e lectricity system  in  tom orrow’s world .”

https://www.nationalgrideso.com/what-we-do


Dem and Side  Response  m ee ts V2x
Note  tha t the  Nationa l Grid  ESO m ade  no m ention  of hom es, bu t sm art 
charging is one  form  of “Dom estic DSR”. Sm art hom es ad justing the ir 
e lectricity consum ption  in  response  to  exte rna l “signa ls”, financia l or 
o the rwise .

V2x is the  next step . Using the  ba tte rie s in  e lectric veh icles as energy storage  
devices. Refe rring back to  the  V1G slide , one  form  of financia l incen tive  
would  be  to  store  energy by charging Lisa’s ba tte ry in  the  sm all hours when  
e lectricity can  be  purchased  for 7.5 p /kWh, and  then  powering your house  
and  its app liances by d ischarging he r ba tte ry instead  of by buying e lectricity 
a t 27.5 p /kWh. Rinse  and  repea t.

Or sign  up  to  a  “sm art export” ta riff and  se ll the  stored  energy back to  the  
grid  for conside rab ly m ore  than  you  pa id  for it. Buy low, se ll h igh . AKA price  
a rb itrage  



Dem and Side  Response  m ee ts V2x
The Nationa l Grid  ESO’s “Fu ture  Energy Scenarios” a lso  m entions veh icle -to-
grid :



Dem and Side  Response  m ee ts V2x



Dem and Side  Response  m ee ts V2x
The Nationa l Grid  ESO’s FES m entions “ne t ze ro”, “econom ies of sca le” & V2G

However it does not m ention  V2H, V2B, V2L or even  V2µG! 



Assorted  Vnx Acronym s
 

 V1G = Smart Charging

 V2H = Vehicle-to-Home 

V2B = Vehicle-to-Building 

 V2G = Vehicle-to-Grid

 V2µG = Vehicle-to-micro-Grid 

 V2L = Vehicle-to-Load

 V2V = Vehicle-to-Vehicle (also comms)

 V2I = Vehicle-to-Infrastructure (comms)



Energy Com m unitie s (V2µG)

 

https://ene rgy.ec.europa .eu /top ics/m arke ts-and-consum ers/ene rgy-com m unities_en

https://energy.ec.europa.eu/topics/markets-and-consumers/energy-communities_en


 
A bicycle  “parked” ou tside  the  parish  ha ll. The  owner cycles from  West 

Chilla , locks up  h is b ike , and  then  jum ps on  the  num ber 6 a t the  nearby bus 

stop .

“Active  Trave l” in  Halwill Junction?

https://www.gov.uk/governm ent/organ isa tions/active -trave l-

https://www.gov.uk/government/organisations/active-travel-england
https://www.gov.uk/government/organisations/active-travel-england


Wind Turb ines

Hender Barrow wind  tu rb ine  on  the  horizon , viewed  from  Halwill Parish  
Hall



An “Energy Com m unity” based  
a round   Halwill Village  Hall?

Halwill village  ha ll a lready has som e sola r pane ls on  its roof, “parking” for 
severa l b icycles, and  a  nearby bus stop . There  is a lso  a  la rge  onshore  wind  
tu rb ine  and  a  “wind  fa rm ” with in  easy cycling d istance .

Why not add  an  e -b ike  charger and  a  “b i-d irectiona l” e lectric veh icle  
charger or two on  the  village  ha ll wall?

And  a  “com m unity run” Renau lt 5 or sim ila r e lectric car? Crea te  an  “Energy 
Com m unity” in  ru ra l Devon! 

Crea te  a  m uch  b igger one  in  Barnstap le  or Bideford  too?

https:/ /V2G.co.uk/2024/03/uk-governm ent-announces-185-m illion-ev-charging-
funding/

https://v2g.co.uk/2024/03/uk-government-announces-185-million-ev-charging-funding/
https://v2g.co.uk/2024/03/uk-government-announces-185-million-ev-charging-funding/


BSI PAS 1878/89
Based  on  CENELEC - EN 50491-12-1

10/12/2024

PAS 1878 is a  “Publicly Availab le  Specifica tion  – A work in  p rogress towards a  form al 
standard .

“It defines good practice for a  product, service or process. It’s a  powerful way to establish the 
integrity of an innova tion or approach.”



10/12/2024
h ttps:/ /V2G.co.uk/2021/05/e lectric-veh icles-as-energy-sm art-app liances/

https://v2g.co.uk/2021/05/electric-vehicles-as-energy-smart-appliances/


https:/ /V2G.co.uk/2024/05/v2g-a t-everyth ing-e lectric-north-2024/

https://v2g.co.uk/2024/05/v2g-at-everything-electric-north-2024/


Any Questions?
 

Jim  Hunt - V2G Lim ited
jim @v2g.co.uk

 https://www.linkedin.com/in/soulsurfer/

mailto:jim@v2g.co.uk
https://www.linkedin.com/in/soulsurfer/

	V2G Limited��361 Energy Fair
	����Jim Hunt� �Managing Director of V2G Limited� �Member of the BSI’s L/13 “smart grid” overview committee�amongst many other British and international EV interoperability standard development committees.�
	What is the “Smart Grid”?
	What exactly IS V2x?�
	What does a V2x capable EV look like?�
	What’s with AC versus DC?�
	What’s with AC versus DC?�
	What’s with AC versus DC?�
	What’s with AC versus DC?�
	What’s with AC versus DC?�
	What’s with AC versus DC?�
	What’s with AC versus DC?�
	What’s with AC versus DC?�
	What’s with AC versus DC?�
	�Smart Charging (V1G!)�
	Demand Side Response�����
	Demand Side Response�����
	Demand Side Response meets V2x�����
	Demand Side Response meets V2x
	Demand Side Response meets V2x
	Demand Side Response meets V2x
	Assorted Vnx Acronyms� � V1G = Smart Charging� V2H = Vehicle-to-Home �V2B = Vehicle-to-Building � V2G = Vehicle-to-Grid� V2µG = Vehicle-to-micro-Grid � V2L = Vehicle-to-Load� V2V = Vehicle-to-Vehicle (also comms)� V2I = Vehicle-to-Infrastructure (comms)
	Energy Communities (V2µG)��� ��https://energy.ec.europa.eu/topics/markets-and-consumers/energy-communities_en
	 ��� �A bicycle “parked” outside the parish hall. The owner cycles from West Chilla, locks up his bike, and then jumps on the number 6 at the nearby bus stop.
	Wind Turbines
	An “Energy Community” based around  Halwill Village Hall?�
	BSI PAS 1878/89
	Slide Number 28
	Slide Number 29
	Any Questions?� �Jim Hunt - V2G Limited�jim@v2g.co.uk� https://www.linkedin.com/in/soulsurfer/

