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• EVs will require the generation and transmission of 
additional electricity to charge up:

– Challenges for the generation industry and 
National Grid

• And Distribution Network Operators in their 
networks down to 11kV network level

• For Distribution Network Operator’s on 11 kV and LV 
networks EV loads may overload these networks – in 
certain seasons and times of day

EVs & The Electricity Supply Chain



The Resulting 
Demand



Proving the benefits of smart EV charging for both 
customers and local power networks

Mitigatio

n

The world’s largest Smart 
Charging trial (500-700 

participants)

3 year project 
(2016-2019)

Involving all types of 
plug in vehicles 

(PHEV/EV)

Conceived, designed, 
and led by EA 

Technology



Selected Back-Office providers during project development 
phase

• CrowdCharge

• GreenFlux

Smart Chargers during project initiation

• CrowdCharge: APT eVolt

• GreenFlux: Alfen ICU

Charger communications within & to/from homes

Smart Charging Systems 
Selection



• Focuses on demographics

• Numbers presented here are for the whole trial 

population (GF and CC)

Trial Population



Trial Participants

Rogers et al

Technology Adoption

Curve



What is Smart Charging?



Customer Journey through Trial

Get an EV

Smart Charger 
Installed

Charge at will

Experience 
Smart Charging 
(Trial 1)

Smart 
Charging  + 
App    (Trial 2)

Smart Charging     
+ App             + 
Time of Use 
Incentive (Trial 
3)

Customer Research Surveys

Charging Transaction Data 



• Plug in – start of 
transaction

• Weekday vs weekend

• Start charge can be 
delayed

– On-board timer

• Delay start until…

• Departure time

When do people 
charge their EVs?

Plug-in based on 134,197 events
Start charged based on 94,519 events



The bigger the battery 
the less frequently it 
is charged

What causes 
variance?

Less than 10kWh = 142 participants, 10 – 25kWh = 126, 25 to 35kWh = 
137, 35kWh+ = 90



Smaller batteries are drained 
more between charges than 
bigger batteries

For BEVs & REXs:

Mean battery SOC at start of 
charge is >50%

What causes 
variance?

Based on 137,886 charging events



Significant seasonal 
difference observed

• Probably caused by 
battery conditioning 
and passenger 
compartment heating

– Aircon more 
efficient (summer)

Seasonal 
Effects



• Acceptability with charging arrangement

– Scoring 8, 9 or 10 out of 10

Participant Acceptability With Trial 1

Baseline Trial 1

75% 78%

75% 77%

I think possibly for the first couple 
of weeks I was thinking, ‘what’s 
going to happen?’ But after that, no. 
It just became normal.

I get home seven, eight o’clock in the 
evening, I plug my car in, I don’t really 
mind when my car gets charged up. I don’t 
need it invariably until seven o’clock the 
next morning.

B8 On a scale of 1 – 10, where 1 is completely unacceptable and 10 is completely acceptable, how acceptable are your current charging arrangements? Base: All Trial 
(279), Baseline (498)



• Tariff based on historical prices 
from Octopus Agile

• Used by both CrowdCharge and 
GreenFlux

• Applied to EV charging only

• “Savings” passed onto participants 
as an Amazon Voucher at the end 
of the trial

Time of Use 
Tariff



1. Evening peak around half of 
previous value – no demand 
management necessary

2. Large increase in demand at the 
start of off-peak price

3. Overnight demand slightly 
higher until about 3:30

GreenFlux Trial 3 – Impact on 
Demand Profile

1

2

3



Trial 3 appealed to different users for 
different reasons

It wasn’t really the driver for doing it. 
So, it was like, ‘that’s nice’ rather than 
anything special.

I wanted a new mandolin and so, 
I set the car, in the car, to only 
charge between midnight and six 
a.m. And it seemed to work 
quite well and didn’t cause me 
any problems. And I bought a 
new mandolin.

I think there were a couple 
of occasions when I held 
off plugging in the car at 
six p.m. and plugged it in 
at maybe nine p.m. 
instead, and then it would 
start charging 
straightaway.

I think I probably had a little burst [of 
inputting data] after the reward 
mechanism was announced, but that’s 
about it. Nothing continuous or special. 



Data from the trial shows 
flexibility in charging

But without another incentive the 
demand in the evening peak 

requires management



Demand management is 
technically feasible, and 

acceptable to the majority of 
participants



Trial data shows that Time of Use 
incentives appear to be highly 

effective at moving demand away 
from the evening peak 

Particularly when supported by 
smart charging (with an app), 

which makes it simple



Thank you for listening

Ricky Duke
Western Power Distribution
rduke@westernpower.co.uk


