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Demand Side Response (DSR) slow
to emerge (now)

Reasons - the case for DSR

Potential contribution of DSR to
capacity mechanisms

The quest for flexibility of residential
customers (later)




Load reduction programmes

Response
time

months

* Interruptible
Programmes for large
iIndustries
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DSR: Remote load

- control on hot water

space heating

DSR: Virtual power
plant




DSR slow to emerge (1)

Bio-Diesel, 12, 0%
Biomass, 20, 1%
CCGT, 52, 2%
CHP, 72.25, 3%

Diesel, 493.25, 18%
Gas Reciprocating Engine, 68,
2%
Hydro, 69.25, 2%
Landfill gas, 12, 0% There it is

Load Reduction, 139.25, 5%

OCGT, 346, 12%

The majority of “Demand Side” reserve is still “Generation”

Macleod, L., 2012. Overview of National
Grid’s Balancing Services. National Grid.



DSR slow to emerge (2)

CHP, 69.3MW, 2%

Diesel, 118.8MW, 4%

Gas Reciprocating Engine,
68.0MW, 2%

Hydro, 69.3MW, 2% L
Thereitis

Load Reduction, 83.8MW, 3%

The majority of “Demand Side” reserve is still “Generation”

Macleod, L., 2012. Overview of National 6
Grid’s Balancing Services. National Grid.



limited evidence on DSR net conservation
effects

high cost estimates for DSR technologies
and infrastructures

no significant afternoon peak load (e.g.
from air conditioning)

Regulation holding back DSR?



Conservation effects:
meta-studies residential sector
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It only makes economic sense if...

0% 5% 10% 15%
Conservation Effect



INDIGENOUS PRODUCTION AND IMPORTS

Energy flow diagram of the UK (adapted
from DECC, 2009)
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Energy flow diagram of Committee on Climate Change
33/80 scenario for UK in 2050
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Net demand duration curve before DSR
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Power, GW
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Contracted MWs
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Short Term Operating Reserve (STOR)

— “a service for the provision of additional active
power from generation reduction”

B

: — 3MW or more of generation or steady demand
| Deliver within from instruction
I
I
al

— Provide for at least 2 hours
— 20 hours recovery
| — Ability to provide STOR at least 3 times a week

5 10 15 20 25

Response Time Minutes

14

National Grid. 2012. STOR Market Information Report: Tender Round 17.



Electricity consumption [kW]

Does regulation hold DSR back?

Sites with generators can
effectively respond and reduce
large parts of their “load”

Consumption baseline

so0 1A

II esidual load
II l l /i mean TRIAD load reduction: 82%
N l

Generator use

Sites ranked by load
Virtual load reduction in the telecoms sector where generators are present
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Does regulation hold back demand response?

701

Sites without generators can also
351 achieve significant reductions.

Instances

mean TRIAD load reduction: 38%

~0.75 -05 ~0.25 0
Load reduction relative to average load
16

“Real” load reduction in the hotel sector based on TRIAD response of 98 hotels



What If conditions were relaxed?

Response capacity availability from UK warehouses
(illustrative example)
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an om /Longer response time
< 15/20m - Time to “preload”

— - Greater capacity
Longer response duration
- Rising/falling warehouse temperature
- Reduced capacity

Capacity resource factor
(STOR=1)
o
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Examples of expected response capacity for
given response time and durations relative
to present provision under STOR
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1,446 smart meters
After TOU tariffs were introduced negative conservation

The quest for flexibility: price

effect (consumption increased by 13.7%)

Consumers’ electricity bills decreased by 2.2%

Peak load shifting took place for morning peaks and
created a split in two peaks for evening periods

0.9

0.8

0.7

0.6

0.5

04

0.3

0.2

0.1

0

Tariffa Monoraria (from 1/7/09 to
30/6/10)

0 2 4 86 81012141618202220 2 4 6 8 10 12 14 16 18 20 22 24



* The timing of energy demand depends on
activities / practices

 DSR Initiatives are aimed at making
demand flexible

* Simultaneity of practices / hot spots during
the day are vital for peak demand issues

pDemand

Dynamics of Energy, Mobility and Demand

21



 The Harmonised European Time Use
Survey (HETUS) database consists of

220,464 residential users across 15
countries

* Focus on single households

Diary/ arting Ending Main activity Parallel activity Who with Where/mode
of t

pppppp ime time Alone | Spouse Small Oth

id child per:
04:00 07:20 Sleep At home
07:20 07:50 Shower At home
7:50 08:30 Had breakfast Read newspaper Ch At home
08:30 08:40 Walked to bus A By foot
08:40 09:00 Bus to job oP By bus




Percentage of households with active occupant

Relative occupancy curves of single
households in 15 European countries
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Absolute occupancy curves of single
households in 15 European countries

Active single-occupant households (in Millions)
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Energy demand (MWh)

100

50

Spain
Poland
Sweden
Slovenia

 —— TV we (2.2 TV per home)

TV we (1 TV per home)

e T\/ Wwd (2.2 TV per home)

e a» a» TV wd (1 TV per home)

Unspe
cified
time

D)~ (%)

‘h -
20:10 20:20 11.37 25.03 492
20:10 20:20 6.22 1548  7.99
20:10 20:20 6.88 16.69  3.29
20:10 20:20 6.34 15.08  8.48
20:10 20:20 5.68 15.18 4.2

2.35
0.28
2.02
2.65
0.73
1.14
1.34
0.51
0.68
0.38
0.46
0.86
0.89

0.35
1.15




» Current “"demand side” arrangements
favour generation rather than DSR

* The factors which slowed down DSR in
the past are likely to change in the future

* Potential in the residential sector: flexibility
where?
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Energy Flow Chart 2050 (33/80)
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