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Context

Events
160

Reliability of power systems is weakened 140 1 e s
by increased weather-related outages and 2]
damages. 10
80 -
. 80 1 Non-
Economic damages to the energy sector T P
are high: $580 million of 2013 Yolanda in 20 4 N
the Philippines; $280 million of 2011 flood: O e o s ar oo o2

N Tha | Ia n d . Source: Energy Information Administration

* Most utilities in developing countries treat natural disasters as an Act of God
and rely on write-offs by donors or governments. Only 10% of them adopt
appropriate disaster risk management approaches.

Utilities in developing countries often struggle to keep up with existing
standards, and lack the capacity to make decisions under such uncertainty as
natural disasters; however, weak and ageing power systems are more
vulnerable to natural disasters.
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Context

SHORT= AND LONG-TERM RESILIENCE CONCERNS FOR POWER UTILITIES
TO BE BALANCED

Long-term Climate Change Concerns:
Uncertainty with long-range predictions;
Slow onset of climate change consequences;

New energy infrastructure with life span of
multiple decades should be climate resilient

Short-term Concerns:
10-15 year planning horizons;

Pressing needs of providing reliable,
sustainable energy services in real-time;

Lack of capacity to cope with today’s
extreme weather risks proactively
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Main Findings of Global Industry
Survey

* Awareness of natural hazard exposure and risk management standards is low.
* Disaster risk management practices are weak.

* Weak organizational capacity is the dominant constraint to risk management.
* Failure to conduct maintenance often compromises resilience of investments

* Needs to prioritize design of systems and processes rather than equipment alone.

 Relevant datasets are not linked and shared.

* Heavy reliance on post-disaster financing rather than pre-disaster mechanisms.

e Relationships with insurance companies are not very common.

* Recovery is more resilient when support is provided for reconstruction planning.

05/06/2017 Enhancing Power Sector Resilience 4 @
Ener,

=
HS

irmn
@p)
>

) -\U



Goal

TO BUILD A MORE RESILIENT POWER SECTOR IN DEVELOPING COUNTRIES
THAT CAN BETTER MANAGE EXTREME WEATHER RISKS ACROSS THE

ELECTRICITY VALUE CHAIN

Resilience refers to “[t]he ability of a system and its component parts to anticipate,
absorb, accommodate, or recover from the effects of a hazardous event in a timely and
efficient manner, including through preservation, restoration, or improvement of its

basic structures and functions.”

Intergovernmental Panel on Climate Change 2012




Integrated Disaster Risk Management
Approach

EMERGING PRACTICES

Establish the Context
Pillar 1 — Identify Risks

Analyze and Evaluate Risks

Identify Risk Treatment Options

Pillar 2 — Risk Reduction Pillar 3 — Preparedness Pillar 4 - Financial Protection Pillar 5 — Resilient Recovery
Treat Risks
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Pillar 1 - Risk Identification

QUTCOME: BY BUILDING CAPACITY FOR RISK ASSESSMENT AND ANALYSISs
RISK IDENTIFICATION IMPROVES OUR UNDERSTANDING OF DISASTER
RISKS -

Emerging Practices:
1 Hydro Generation Fuel-Risk Data Gathering
2 Probabilistic Modeling of Hazards and Risks

3 Medium-Range Weather Forecasting

Orion risk acceptability matrix

Likelihood

Frequent [happens often)

Likely [happens sometimes]

Possible [happens rarely]

Example: Orion
Networks Risk
Management Prior to
2011 Earthquake

Consequence Minor Moderate Serious Major Catastrophic

Unlikely [happens somewhere]

Rare [hasn’'t happened yet] M
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Emerging Practices:

1
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Pillar 2 - Risk Reduction

QUTCOME: GREATER DISASTER-RISK CONSIDERATION IN POLICY-
INVESTMENT - ASSET DESIGN- AND MANAGEMENT AND OPERATING
PROCEDURES AVOIDS CREATING NEW RISKS AND REDUCES RISKS IN
SOCIETY

Real-Time Meteorological Services to
Manage Renewable Energy Variability

Mandatory Information Transparency
Relocation of Assets above Flood Levels

Economic Valuation of Electricity Supply
Reliability

Distribution Circuit Segregation
Micro-Grids

Local Backup Power Supplies

Defined Flood Line
l..--n..l.....l..l..-..l..l.....-..l..l..l..l..l..........




Pillar 3

Preparedness

QUTCOME: DEVELOPING AN INSTITUTION'S DISASTER=MANAGEMENT AND
FORECASTING CAPACITY CAN IMPROVE ITS ABILITY TO MANAGE CRISES.

Emerging Practices:
1 Measuring Resilience

2 Review of Supporting
Infrastructure

3 External Communications
Approaches

Live GIS Systems
Demand Response
Unmanned Vehicles

Virtual Power Plants

00 N O U»n H~

Artificial Intelligence in
Emergency Management
Exercises
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‘ 52,500 Customers Affected

A 1,001-2,500 Customers
Affected

A 501-1,000 Customers Affected

A 51-500 Customers Affected

& 1-50 Customers Affected

* Multiple Outages

= Service Area Boundary

¥ Go To Overview Map
€ Go To Your Location

Go to an Address (enter ZIP code or
street, city, and state):

— -

Go to County

= — )

Updated As Of: Jul 10, 12:30 AM

Information is updated
every 30 minutes.
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Example: Online Outage Map
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Pillar 4 - Financial Protection
OUTCOME: FINANCIAL PROTECTION STRATEGIES INCREASE THE

RESILIENCE OF GOVERNMENTS- UTILITIES- THE PRIVATE SECTORa AND
HOUSEHOLDS -
Emerging Practices:

1 Weather Risk Hedging

2 Catastrophe Bonds High mpact
3 Contingent Event Reserve Funds Y Uncovered PotentialLosses |
4 Contingent Credit Financing _ —
_________________________________________________________ Inte_rnaunnal Humanltarlan_Suppnrt
5 Beneficiary Insurance Pools oo et e s
Contingent Credit Facilities
""""""""""""""""""""""""""""" Reallocation of Budgeted Expenditure
 CreditFacilites
Exam p le: Bilateral energy contracts
High Electricity Cost
Contingent Event Fund
- Low Impact
Financial Protection ¢ 5 Layering of Financing Mechanisms
Layering against High Low Frequency High Frequency
Energy Cost
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Example: Layered Risk Financing
Strategy For UTE. Utility 1n
Uruguay

High Impac
A
A A
| Uncovered Potential
- , Losses |
) ) UTE, insurance, and World
Weather Risk Hedging Bank as intermediator
Contingent Financing World Bank. UTE
v
Low Impac
P - Layered Financing Contributors
- Mechanisms
Low Frequency High Frequency
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Pillar 5 - Resilient Recovery
OUTCOME: SUPPORT FOR RECONSTRUCTION PLANNING LEADS TO QUICKERA

MORE RESILIENT RECOVERY .

Emerging Practices:

1 Mutual Aid Agreements
Mobile Telecommunications
Mobile Substations
Back-Up Control Centers

2
3
4

Fully set-up within an hour of arrival on site.

Example:
15/18 MVA,
110/33-22 kV
Mobile
Substation in
Service
(Transpower NZ
Ltd)




An Integrated Risk Management
§trateg

AKING INTO »YCCOUNT EMERGING PRACTICES INCREMENTALLY

RISK IDENTIFICATION RISK REDUCTION PREPAREDNESS

FINANCIAL
PROTECTION RESILIENT RECOVERY
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Challenges to Implement

* Need to raise awareness of power-sector organizations
on integrated risk-management practices.

* Need to broaden resilience responses from a primarily
technical engineering focus to those encompassing an
organizational and financial focus.

v" Equipment design is not enough to prevent
supply disruption.

v" Good organizational resilience—including
effective leadership and inspiration—provide
the best support framework for recovery and
rebuilding.

* Need to coordinate disaster risk management plan for the
power sector with a nationwide plan since natural
disasters impact other critical infrastructure.

* Need to strengthen the implementation capacity of
utilities, policy makers, regulators, and private sector to
take adaptive, resilience-enhancing actions.

05/06/2017 Enhancing Power Sector Resilience 14 ivi/z \I

Energy Sector Management Assistance Program



The Way Forward

A menu of options are available for
power utilities to consider emerging
practices that will be of most value to
their organizations’ particular
situations.

By following standard risk-
management procedures, combined

with cost-benefit analysis, the value
propositions for individual
organizations become clear.

Power utilities need to develop an
integrated, cost-effective disaster risk
management strategy, taking into
account emerging practices and their
own situations and risk tolerance.
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THE BOTTOM LINE

Givan the Incressing frequency
-and saverity of extreme weather
‘EVEMS, i IS useful ko undarstand

Feay Browm is dhecior
for transmesion and

Christopher Fage =3
MPA candidate 2t the
Woadaw Wison Schacl of
Public and ntrmational
Affars at Princeton Linversty

g
Xinaping Wang &2
Senicr EneTgy SPec
the Worid Sank.
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Are Power Utilities in Tonga and New Zealand Resilient?
Human and Organizational Factors in Disaster Response

Why is this issue imporiant?
Natural disasters are increasingly frequent,
costly, and disruptive

MNafural Cisasters have bacome Mmore frequent over the pest 20 years,
&nd tha costs of the damages end ioesas associebed wih them ae
rising. A% the same Hime, the worid s Increasingly rellant on elecirichy,
End the population expects relabie, stable, and secure Savices.

Naturai diszshars afiact power LEIes wikh vanying leveis of
severty that dapend on each ullity's naturel environment. Dkasters
that can have a mejor Impact on powear penarstion, transmisskon,
distribubion, or control Include: esrthquakes, Enamis, volcanoes,
ol =pells, Neat wawes, Storms, fropical cyziones, Nedwvy snowialls,
Foods, droughts, and wiidies.

In the United States, 8 2012 estimate irom the Department of
Enangy snowed ihat Detween 2008 and 2012, annual costs dua to
westnerTEiEted powes DutEges Enged from $25 billon to 70 billon.
These figures are cesived from busiNess costs associated wih host
UL, residentisl customers’ wilingriess ko pay t0 svold outeges,
&nd oiher types of Iosk ECoNOMIC DLEPUR. Huricane Sandy sione Cost
the L5 economy betwean $14 and 326 Dilion.

In‘Thaliand, the 2011 Roods cost the power sector 8285 milllon
In camages and losses and another $180 millon o recover and
rRConsiucE

In st disarsters, 3 certain degres of GTAgE ko power System
COMpOnents |5 unawokdabie; Nowewer, hops Can be kken & reducs
Ehe Impact and length of tha resulling powear outages. Here we ook
Bt how major disaskers In Tonga and New Zesiand afiected power
syshams and what tha power authorkles lazmed about ihe fuman

Contacts:

Xiaoping Wang:
xwang3dworldbank.org

and organizabional faciors ek played a part in tha recovery efforts.
This biaf 15 Dasad on Inen ews and nesearch camied out by e
authors for a glabal study fio be published In February 2014 of
hiow Ehe paveer sechar Can be miade more resiliant o westher and
Broiogical riss.

Of course, the expactations and requirements o a largely rural,
rameie SEnd CoMmmunity In & Saveloping Nation with 3 small power
systern and those of amajor, Interconnacied cly in a developed
CoUrTtry Wit 2 MLCh IVEEr power System are different. The respanse
10 Tonge's CyTione lan, which tamagsd mast of ine claciricly
network of the Ha'apal Islands i sEnuary 2014, wers quike diffarent
FOm #ha recoveny effarts SUTOUNCINg he Fetruany 2071 esrihqueske
In Chrisbchurch, Mew Zealand. Despite the diferences, howeves, the
human and organizztional factors of resiliance afiecting post-disastar
MEnagemat re Sk

What challenges were faced?
In both Tonga and New Zealand the damage
WaE SEVErE

Tonga. On Lanuzry 10, 204, Tropical Cycionz lan hit the Ha'apel
Isincs of Tange—Nome b0 approkimataly 7,000 paopie—wi wind
Eusts of 287 kmuh. The catagory five cyclona destroyed &2 parcent of
&ll bulldings and 95 percant of power lines, damaging the only power
‘Stakion and requinng & 0 UNCEED major refurishment.

A lack of functioning commurnications facilkles after the event
hampered efforts to organize Bansportation 2nd IogSics and to
understand the lewel of assistance required of authonities and staf
e on Tonga's maln Eland. Even whan responsa skif zmyved

Vivien Foster:
Vfosteradworldbank.org

WB Publications:

http://hdl.handle.net/10986/23634

https://www.esmap.org/node/57858
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EMERGING PRACTICES TO MANAGE WEATHER AND GEOLOGICAL RISKS
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