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Formed in the wake of the 1973 oil embargo with a mission to
promote member country energy security

Oil: The good old tradition of a geopolitical risk
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Why Electricity at |EA7 OECD is 5|gn|f|cantly electrlfymg '
since the 70’s
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China’s consumption as a percentage of US consumption
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So its recent growth is jUSt a taste of thlngs to
come Incremental global power generation till 2035, twh
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Context: Drivers for electricity supply

INCREASING PRIMARY ‘ DECARBONIZATION ' ADAPATION TO
ENERGY DEMAND ‘ OBJECTIVES ' CLIMATE CHANGE

VARIABLE RENEWABLES Sl
SURROUNDING
FUEL SECURITY INTEGRATION

ENVIRONMENT

N )

Global electricity demand Electricity generation
projected to increase by from renewables Increased occurrences of
over 70%o0 between sources will triple from natural disasters and
2010 and 2035 2010 to 2035 related impacts on energy
systems
(New Policies Scenario-IEA WEO 2012) (New Policies Scenario-IEA WEO 2012)
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THE FASTEST GROWING ENERGY SOURCE CONSUMED



Natural factors

.

FLOODING
RISKS

AR
TEMPERATURE

AVAILABILITY

Number of Climate-related Disasters Around the World (1980-2011)
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“A disaster is a serious
disruption of the
functioning of a
community or a society
involving widespread
human, material,
economic or
environmental losses and
impacts, which exceeds the
ability of the affected
community or society to
cope using its own

»

resources.

Terminology, UNISDR
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Natural Catastrdp

Source: 2012 "Munich Re - NatCat
service

O Natural Catastrophes Geophysical events Hydrological events (flood, mass
(earthquakes, tsunami, movement)
(Oselection of significant loss ~ Volcanic,..) _ _
events ¢ Climatological events (ex_tre_me
Meterological events (storm) temperature, drought, wildfire)




The Economic and Human Impact of Disasters* in the last 12 years
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System Security: Index SAIDI
average outage duration for each customer served

FIGURE 2.5 ' Planned interruptions: minutes lost per year (1999-2010). Figure 19: California Distributors Historical SAIDI (Excluding Major Events)

The voltage level (EHV, HV, MV, LV) relates to where the incidents occur
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Source: Approaches to setting electric distribution
Source: 5th CEER Benchmarking Report on the Quality of reliability standards and outcomes — The Brattle Group

Electricity Supply - 2011 January.2012
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POWER SECURITY CHALLENGES
Low carbon

Security Affordability

illars of electrluty systems securlty
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1. FUEL SECURITY: RENEWABLES INTEGRATION -
No longer a niche player

" \--,’. .- \"..- --""
e v\r_-'

|
v ¥ French I;/Cc ¥ 0il [ wind [+ Pumped Storage (] Hydro (non-PS)
¥ Irish I/'C [ OCGT (¥ Other (v (v East-West I/C

Settlement Period




AL b, S - od SO AR TRALT 2 TR TR R Wy S -
!glrl “_‘-‘ ‘-:«\. i‘—tr" .:b;'ﬂ .,,-; v Fon, - g“ by
S W\\- p 4;<-‘_ : ... ' - 5 e ...::;,‘ O - ~ - -.'
L2550 SR T A ] ~~ -5 i3 S .
% ‘ g "- ;-: L% et _.‘_: - Lj.".‘_o" e . e - .
PO Y S o S S L I B L - e AaXe
oK NS AN T T AN WS -

2. INTERCONNECTIONS: As generation capacity?

17.5 GW
17.5 GW
12.5 GW
7.5 GW
2.5 GW
o upgrade

Source: EWI Cologne,
Optimal transmission grid
scenario

Can transmission be regarded as a non-scarce resource?



SE&F|: Capacity reserves for RU: capacity market
spot market deficits only with price restrictions.
Long-term capacity
supply agreements for
GB: developing full-scale obligatory investments
capacity auctions, legislation
to be ready in 2013

Energy-only
market *)

) Partial capacity
IE&NI: Capacity _ T
mechanisms

payments since
2005

PL: Modal pricing and Proposals for new
capacity market may be : capacity elements
implemented in 2014

FR: capacity purchase . .
obligations planned to be Major capacity
implementad by 2018, but mechanism
new government could o
change the NOME law DiE: Study 32012 for the
govemment proposes full- ' Regulated market
scale mechanism, but e
. - restrictions
FT: same as in political opinion still open
Sl:'_:-lt;n for new GR: Capacity obligation
ke A mechanism since 2005 *) Mo capacity payments
to power plants in the
ES: Capacity payments for new day-ahead and intraday
units and to existing coal, gas, oil - ) markets, but halancing
and hydro capacity IT: Minor payments. New market ressnve capacity

capacity market mechanism R rtad i —
to be implemented by 2017 is coniracted in advance.
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Balancing the dimensions - Electrluty Securlty
Action Plan (ESAP)

ESAP

Generation
Investments

Demand
Response

Regional Market
Integration

O

Electricity Networks
(ENIO)
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Natural disasters and electr|C|ty networks

Prevent/anticipate vs. Recovery

LT actions (adaptation) vs. Immediate action
(emergency plan)

* Vulnerability of the power system with larger share of RES?

* Power network vulnerability SAI\IDY pov';:';RgaN'rli\ccE:;AL
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* How adaptation to CC is affecting generation adequacy?
* Predictability scenarios

"It is virtually impossible to protect the system from a storm
like Sandy," said Clark Gellings, a fellow at the industry's

. "Can we do a better job at M’_— usseasts
putting it all back together?" "" | i



http://my.epri.com/portal/server.pt?open=512&objID=210&mode=2&in_hi_userid=2&cached=true
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Thank you for your attention
For more information:
http://www.iea.org/topics/electricity/



