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2 conditions:

O ut <valuable
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PV e-

20kWh

~ Qut Valuable?
77 - In Constrained?
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> | Sun—no

Space — maybe
Cost - yes
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UK productivity

~ QOwut GDP (valuable)
77  In Time (constrained)




Does efficiency matter?




Demand

Very valuable

~ Qut Service
77 - In Energy

Not constrained
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Does efficiency matter?




Flexibility
Storage

Flexible Demand



Energy

P x t [KWh]
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Synchronicity Rhythm Change
(seconds - minutes) (hours — seasons) (decades)
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Everything changes

Market

Resilience

Storage

Merit order

Physical inertia

Fuel

Responsiveness

Operation

Supply

Central

—> Zero SRM cost

— Fast response

— Electricity

- Demand

- Distributed



ofgem
Making a positive difference

HM Government for energy consumers

g2 J y Upgrading Our

“J ' Energy System
“é Smart Systems
and Flexibility Plan
J July 2017
JJJ o
y ¢j

Q < Building our
Industrial Strategy




i ofgem

QTZ Government for enargy consumers.
(O]
© .
Upgrading Our
= Energy System
(OO Smart Systems -
® o and Flexibiity Plan 111 SNOTE:
July 2017
® 1. Assume a costly counterfactual
Q . .
Q o 2. Re-optimise with storage and (free!) DSR
g @@ X 3. Claim all savings are passed to consumers
W% g o (p.4: “£40bn off their energy bills”)
4. Rely on “markets and competition”
@Q @ y P

5. “Expect consumers want high levels of
© automation”
6. Trustin technology to do good
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Does efficiency matter?

Large scale storage
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Importance
Low Viedium High

Lack of High device Daily charging Steady load
alternatives turnover accepted modest peaks

Performance
Low Viedium High

Li-lon

Flow battery

Pumped hydro

Compressed air

Thermal

Power to gas

Early adopter High device
willingto pay turnover

Relative to Esp. if on Not an issue Less important
remote sites with high RES

Cost Llfetlme Energy EfflClency
$/ kWh /Power
3-10
(150)

10 - 20—
10k 20k

10m 10m+ 73
100k — ? 45 —
500k 70
0.1- 0.1- 40 —
10k 10k 80
100 - ? 35
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Price signal flexibility

' High price

0.8 |£’i"~ Low price 0
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Two types of agency

Storage based Service based

Appliances People
Battery * Activities
Storage heater * Practitioners
Dishwasher * Provisions
Washing machine * Norms

-

O




3 dimensions of diversity:

1) People
2) Days to day
3) Energy uses

B mersion [ Sockets

B Heating Gadgets
Lighting Other
Media
R oching M

Dishwasher

II ]| B Cooker
I — -Fndgg

based on HES data



Do we understand what’s asked of us?

But how “smart” should we qo?

Acceptable Unacceptable

Automatically turning off

time

Turning off after set period
of time (e.g. 10 mins)

Switched off by electricity

.
network operator for short
periods of time

Ipsos MORI
Social Research Institute

Base: 2,441 British adults aged 15 and over, 2nd-12th August 2012- Source — Cardiff University/ Ipsos MORI




Partners

nationalgrid

UKERC

UK Energy Research Centre

Demanda
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re unsure, please contact

* OXFORD




b) Set time ¢) Location d) Other people e) Enjoyment

What | did Where are you 16:397 How many people are with you? How muct
10:1( 2h

Back Next... ™! Home @ Back Done Back Done v




Home Garden / Outdoors Next...

Prepare meal

— ¢ o
t SN S
Work Public-plg Lay or clear Eat S0 s
Foo *‘
. b 1@
Travel Elsewhere Snack Hot drink Not at a Skin
P o a e b
Location Activity Other people Enjoyment
Home Personal Next... Cold meal Next... No one Very much
Outdoors Joint Prepare Hot meal Oven 1 Somewhat
Work Work Lay of clear |J Baking Hob 2 SO SO em—
Public Place § Food Eat Lay table Microwave | 3 Not much
Travel Appliances | Snack Kettle 4 Not at all
Elsewhere Customise Hot drink Next... Toaster More Skip
J
|

3 selections = discriminate 216 options (...1,296...)
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Life is busy

Travel

Food
Recreation
Personal
Household care
Care for others
Work

Other

M

12:00
Time of Day
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Efficiency

- It matters
if IN constrained and OUT valuable

Flexibility

- Lost in physical inertia, fuel stores and central control
- To be replaced with storage, DSR and decentralised control

Storage

- Significant (split) system value
- Short term P, long term E

Flexible Demand

- Not all about energy and money
- We change what we do all the time






