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Changing GB electricity capacity regens
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Coal
26 GW 13.3 GW 12.8GW 12.8 GW
Gas
d 30.2 GW 4.5 GW 8.5GW 33.7 GW 16.5 GW
Renewables
8.6 GW 24.8 GW 33.3 GW 3.5GW
__ Nuclear
10.7 GW 1.4 GW 8.9 GW 7.7.GW

77.8 GW 22.9 GW - 90 GW 41.4 GW

* Closed, partially closed, converted to biomass or mothballed



UK’s carbon reduction commitment regen@

Figure 1.1. UK carbon budgets and the cost-effective path to the 2050 target
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Source: CCC calculations.

To achieve the UK’s target GHG emissions must drop from 800 MtCO2e in 1990 to circa 120
MtCO2e in 2050, and to near net zero if the Paris Agreement commitments are to be met
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Carbon intensity of power generation

Decarbonisation of the power sector

2010 2015 Progress 2030 Target
156 MtCO,e 102 MtCO,e 15-31 MtCO.e

499 gC0O,e/kWh 370 gC0O,e/kWh 50-100 g CO,e/kWh

DECC (March 2016) Energy Trends; DECC (March 2016) Provisional 2015 results for UK greenhouse gas emissions and progress towards targets; CCC calculations.

UK Power Sector Emission intensity MtCO,e &

gCO,e/kWh
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2007 2008 2009 2010 2011 2012 2013 2014  2015(p)
e |ntensity gCO2e/kWh  551.0 5441 493.2 498.5 482.3 541.3 502.5 453.8 371.2
= Emissions MtCO2 177.8 172.7 1511 156.6 144.2 158.2 146.7 122.9 101.504061
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50gCO,e/kWh

Future UK Energy Scanario to achieve 50 gCO2e/kWh
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Differences in mix, but most credible scenarios™ suggest at least 120 GW of generating

capacity and a total system, including storage and interconnection, of 150-160 GW
*e.g. National Grid, Committee on Climate Change, Imperial College



In practical terms this means new

: [regense
capacity needed by 2030 ...........
New capacity
needed

Close all remaining coal plant by 2025
or earlier

Some new capacity will be needed to replace aging
gas plant. Ideally this should include CCS. But CCS is
unlikely to be ready at scale by 2030

It will be a challenge for new nuclear to replace the

D 7 GW of old nuclear that is expected to close.

* Hinkley C plus other plants may come on stream by
2030. This could maintain nuclear’s current share.

Nuclear w&

Renewables Onshore and Offshore wind 30-40 GW

Solar—5-10 GW
Hydro and Bioenergy — 5 GW
Marine — Wave and Tidal

50 GW




Plus — sources of flexibility regens

Interconnection

10-15 GW

New links planned to France, Norway,
Ireland, Denmark and Belgium.

European Energy Market

Large and small scale storage from
pumped hydro, commercial and small
scale battery storage

Smart meters and Time of Use Tariffs.
Heat pump and EV charging off-peak.
Smart appliances

Emﬂﬂ"

Demand side
Response (DSR)

Emﬂﬂ"

2-4 GW

Contracted DSR — energy user peak
demand reduction and demand turn
up as needed




Potential Storage Market Scale  [€QEN<S
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GB market scenario growth scenario by 2030

Business model High Growth Scenario Slower growth Scenario Possible upside very
high growth scenario
Response service 2 GW 0.5-1GW 2-3GW
2 GWh 0.5-1GWh 4 -5 GWh
(o M Gy s
e A0AS GWR 6-10GWh 15-20GWh
C&I high energy user & 2.5-4GW 0.6-1.2 GW 5GW
penind the meter 10 - 16 GWh 2.5-5GWh 20 GWh
Domesticsndleommunity ey Ew VR Sew T
own use with PV 6 -8 GWh 1.2-3 GWh 12 GWh
e S R T Ty R TR
6 -8 GWh 2-4 GWh 16 GWh
el El L 10 - 14 GW 5-6GW 15-18 GW**
30 - 50 GWh 10 - 20 GWh 50- 70 GWh

* Larger scale specifically targeting capacity market, STOR and fast response services
** At very high growth levels the risk of revenue “cannibalisation” increases



»National grid takes a risk based approach [egens
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to calculate future winter capacity margins

Winter Outlook 2016/17
Generation capacity (margin) winter 2016/17
GW De-rated capacity factors:
* Gas CCGT —88%
80 * Gas OCGT —94%
Total UK winter capacity — 73.2 GW e Nuclear — 84%
70
. . * Hydro - 86%
Net interconnector imports — 1.8 GW _ :
60 \ De-rated UK capacity 54.7 GW e Wind EEC* - 21%
o * Biomass Large —87%
— e Storage(pumped) — 96%
Capacity margin 5.5%
40 I~ Inc. im
. imports
— *If wind had a larger share
el it’s Equivalent Firm
20 Peak winter demand 53.6 GW Capacity would be
Average Cold Spell (ACS) peak demand 52.7 GW + largest feed- red Uced
in loss 0.9 GW
10 No solar, also does not
o include small scale hydro,
wind, microgen, biomass,
Adapted from data from National Grid — Winter Consultation July 2016 AD EfW etc
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