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Global Installed Capacity versus Plant Age
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Worldwide Investment Needs in the Energy Sector until 2030
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16 trillion (1072) $ translate to 1% of projected GPD
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Electric Power Supply Systems: Recent Major Blackouts
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Aug. 14 Great Lakes, NY ~ 60 ~ 16 50 Mio Inadequate rightof-way maintenance, EMS failur X

2003 poor coordination among neighboring TSOs

Aug. 28 London 0,72 1 5007000 Incorrect line protectiaevice setting

2003

Sept. 2: Denmark / 6,4 ~7 4,2 Mio. Two independent component failures (not cove

2003 Sweden by N1 rule)

Sept. 2¢ltaly ~30up 56 Mio. High load flow CH, line flashovers, poor X

2003 to 1¢ coordination among neighboring TSOs

Juy 12, Athens ~9 ~3 5 Mio. Voltage collapse

2004

May 25, Moscow 2,5 ~4 4 Mio Transformer fire, high demand leading to overlo

2005 conditions

June 22 Switzerland 0.2 ~3 2007000 Non-fulfillment of the N ruleywrong

2005 (railway supply) passengers documentation of line protection settings,

inadequate alarm processing

Aug. 14 Tokyo ? ~5 0.8 Mio Damage of a main line due tonstruction work

2006 households

Nov. 4, Western Europe ~ 14 ~ 2 15 Mio. High load flow ENL, violation of the-Nrule, poor X

2006 (“controlled” households inter TSO coordination

load shedding)

source: Kroger and Schlapfer, 2007
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IRGC Risk Governance Framework

Management Sphere: Assesament Sphere:
Decizion on & Implamantation of Actions Genaration of Knowledge
i  Pre-Assessment —

= Poblemn Framing

= Early Warming

= Saresning

&= Dietamninaticn of
Scientific Convartions

i
W

Risk Management Risk Appraisal

Implermentat cn Risk Asssssment
= Cipticn Realisation = Hazard lIdentification & BEstimation
& Maonitorimg & Sontrol * Evpoaurs & Vulrerability Assessment
= Fe=dback from Rigk Momit. Practice el Communication almmdy- = Rizk Estimation
Ce=cizion Making Concsm Assessment
= Diption ldentification & Gensration = Rizk Perceptions
= Cipticn Asssesymant = Social Soncems
= Oipticn BEvaluation & Selection = Socio-BEconomic lImpacts
& -

Tolerability & Acceptability Judgement

Rizk Evaluaticn Risk Characterisation
= Judging the Tolkrability = Higk Profile
& Acceptability = Jodgemsnt of the il
" e Meesd for Rizk " Banicusness of Risk p—
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