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Coalition Members CDRI<O)

53 Countries 12 Organizations
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CDRI Offerings CDRIO?
Global Advocacy Building Capacities Technical Assistance on DRI

« A global Coalition advancing , . , * Vulnerability and risk
the cause of DRI « Action researc on DRI in assessments
OIS CRUTIES el « Catalysing investments for DRI
» A platform to share good universities and fellowship . yh f.g | ik
practice and learn from others programme through tiscal risk ,
o assessments, policy guidance
e CataIyZIng investment and o Cut'nng edge research ) ) )
action through disseminating | I . Formu.latlng AdYISOFIeS, SoPs,
CDRI research and tools « Convening master classes, Guidelines for disaster
. . . conferences, preparedness
* Mainstreaming DRI in the and Communities of Practice . <h deol ¢
UNFCCC, G20, and other inter- N CIRIEIT QIO ©
governmental processes » Bespoke training programmes techqlgal expertise to member
countries
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Global Engagements: Programmes CDRI)

Coalition for Disaster Resilient Infrastructure

USA © ‘ 43
© © Dominican Republic iLab S Countries
@ @ Cuba Haiti ‘ Nepal @
Bafzmas StKitts and Nevis @ Japan @
o ‘ — Dominica @ BhL"tan o o
. Antigua and Barbuda :
@ Jamaica — T ¢ @ UAE — [mel Vietnam * g Marshall Islands @
StLucia @ e | Palau @ |
@ Belize / \; @ St Vincent & the @ Rwanda Sri Lanka \
Guyana —______ Grenada Grenadines @ Seychelles A ® Kiribati @
[ ® [ @ Timor-Leste
@ Honduras Brazil Ghana @ ' Maldives @ | — Papua New Guinea o
®Peru
0 Fiji @
— Mauritius o
000 ( Australia ® Vanuatu _| Tonga g @
@ Chile @ Comoros
Madagascar @
Legend:

. Srieal A el [ EmE e BEsiares (0 e . Infrastructure for Resilient Island States (IRIS) (25 Countries)

Enabling Finance & Governance for Resilient Infrastructure (8 Countries) ‘ Urban Infrastructure Resilience Programme (5 Countries)

Infrastructure Resilience in Mountain Regions (2 Countries)
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Understanding Infrastructure Risk and Opportunities CDRIO?

Coalition for Disaster Resilient Infrastructure

= Global AAL = USD 700-834 billion in the infrastructure sector including buildings; risk Africa, AAL (Million USD)
varies across geographies and infrastructure sectors

283, 2%

= Significant proportion of risk locked in countries with substantial asset stocks

= |n the next 20 years, the amount of Infrastructure built will equal what was built in
the last 200 years; opportunity to leapfrog

= Demonstrated evidence that $1 invested towards resilience can provide $7 in returns

I 3733, 63%

C D R I @ Home  MAPviewer  RISK Metrics ~ Documentation  Contact Us

i Sl AAL multihazard (Million USD) H Average Annual Loss by hazard - current climate (% of total AAL per sector)
Global Infrastructure Risk Model and Resilience s i
Index (GIRI) e

Measuring Risk & Resilience in Infrastructure Sectors

High Income Upper-middle Income Lower-middle Income Low Income Total: 118

Average Annual Loss (USD Billion) Average Annual Loss (USD Billion) Average Annual Loss (USD Billion) Average Annual Loss (USD Billion) . E a rt h q u a ke . F I OOd
535 373 127 10 . .
m Landslide Tropical cyclone
Tsunami

AAL multihazard (Million USD) H Average Annual Loss by hazard - current climate (% of total AAL per sector)
Earthquake [l] Flood Tsunami ([l Landslide Earthquake [l Flood [l Landsiide Tsunami

Full set of hazard & risk layers Flsod: 3

In this section, you can browse through the more than 100 layers Total: 1.74k
generated for the GIRI project. You can also create your own
custom space
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if The Measurement Gap CDRI

Why The Existing Reliability Metrics Leave Systems

BLIND TO HILF EVENTS NOT CAPTURED CDRI'S APPROACH

High-Impact Low-Frequency
SAIDI / SAIFI / CAIDI Status (HILF) Events — The Climate

Risk-Based Resilience Metrics —

Quo i What Is Needed
Reality
Standard reliability indices measure Cyclones, floods, and earthquakes Hazard-grounded, asset-specific
normal, planned, and predictable cause simultaneous failures across indices that expose systemic
failures. entire corridors. vulnerability before a disaster strikes.
Designed for N-1 contingency — one Frequency, intensity, and duration of Link measurement directly to
asset fails at a time. events is rising. investment prioritisation and
Do not capture correlated, multi-asset A system 'reliable' on paper can be regulatory enforcement.
failures. devastatingly fragile.

You cannot manage what you cannot measure. The absence of hazard-grounded, asset-specific resilience metrics is itself a
governance failure — and the source of billions in avoidable disaster losses.
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CDRI<

Coalition for Disaster Resilient Infrastructure

if_ Odisha Power Study: A brief history

Cyclone Fani: Impact on Odisha power infrastructure

FANI FAULTS

Damage to power infrastructure: INR 8,139 Crs (USD 1.2 Bn)

Cyclone Foni mode a londfall six hours before the last forecast

11 9* 128years

The nurmber of doys The numbsr of Smes orecost  Fand is 1he sacond

fon maorased hod 1 be evised e 1o e cyciona which
imed in Apnil and mode
land'all n Indio n the
kas! 128 yoors

v e w0, moking Rnntw;uwwm

Transmission (440, 220 and 132kV)

e 116 towers
« 2 Grids and 250 km lines

Estimated revenue loss:
USD 36 Mn

Distribution (33kV, 11kV and LT)
« 220,000 poles

« 110,000 km lines

* 12,064 Transformers

Electricity consumers impacted:
4.63 Mn

Major damage to distribution
infrastructure; transmission
impact was limited

Departure from the norm-
Formed in pre-monsoon (April)

Gale winds 175-185
kmph; gusting to 205 kmph Power disruption to critical
consumers like hospitals, water

pumps, state dept. offices

Old towers standards not
upgraded to the above wind
speed

- Clogged roads and highways due
' to fallen trees, electricity poles,
and lines

___________________________________________________

High winds and torrential rains
in Puri & Bhubaneswar
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. The Standards Gap: What Fani Required Vs. What Standards Specified

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr

\ . ] | EXISTING STANDARDS CYCLONE FANI REALITY CDRI RECOMMENDATIONS (ADOPTED)

REC Distribution Standards & IS 5613

Wind Speed (REC)

146 km/hr

Max wind pressure 100 kgf/m?2

Wind Zone (Odisha Coast)

Zone V

Assigned 2nd highest zone (180 km/hr)

K4 Cyclone Factor

Not in IS 802

K4 = 1.3 factor absent from transmission tower
standard

Sag-Tension Temp

32°C assumed

Cyclone arrives at 15°C in Nov/Dec dawn — physics
are different

© CDRI — Coalition for Disaster Resilient Infrastructure

May 3, 2019 — Puri landfall

Sustained Wind Speed

175-185 km/hr

Gusting to 205 km/hr at landfall

Actual Zone Required

Zone VI (highest)

198+ km/hr with K4 factor applied

The Withstand Gap

~40 km/hr

Gap between what was built and what Fani demanded

Total Infrastructure Loss

USD 1.2 Billion

4.63 million consumers cut off; 7 days to 2 months to
restore

Evidence — Policy — Standards Change

Wind Speed Standard

260 km/hr design

K4 (1.3) x Zone VI (198 km/hr) = 260 km/hr design
threshold

Wind Zone Reclassification

Zone VI for coast

Odisha & Andhra coast upgraded to highest hazard
category

K4 Factor — CEA Dec 2022
Now in law

CEA Technical Standards Dec 2022 incorporated K4 = 1.3
for cyclone regions

Pole Standard (Restoration)

Replace like-for-like — H-pole
Damaged joist poles replaced with H-pole at 260 km/hr
design, not same type



7. Introduction: Components of the Stud CDRI
e Ze ° A ® ~ y ° ° Coalition for Disaster Resilient Infrastructure
- Risk Estimation, Policy Development, and Innovative Finance

Component | Component lll

Preparedness Q. Risk-based
and ®0 00 —— Governance and
Survival l’ — Policy

Development

Component Il

Disaster Risk — Institutional
Preparedness Identification X Capacity
and and — and Financing
Management Estimation = —F— For
Recovery and Financing Resilience

Reconstruction Social and ReSiIience. and Capacity
Community Adaptation Development

Resilience . . and Knowledge
Ri=GNSepig Management
ﬁ and
ﬁ Improvement of
A Infrastructure
Technol d
ﬁ echnology an o

Innovation
Standards,

Design and
Regulation
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. Methodology: Risk Identification and Estimation CDRI)

Exposure, Vulnerability, and Prioritization of Assets

Step 1: Cyclone Zonation and Flood Zonation

Cyclone Micro Zonation and
2D Flood Modelling

Cyclone and Flood Hazard Map

Risk Identification and Cvel
Estimation Methodology axg :;:::d Step II: Exposure Assessment

Zonation

Asset Map Cyclone and Flood Exposure Maps

\

Step llI: Vulnerability Analysis

Priority
Assessment

Exposure
Assessmen

Cyclone, Flood, and

Cyclone and Flood Hazard Maps

Multi-Hazard Vulnerability

Criticality Step IV: Criticality Assessment

Vulnerability
Analysis

Assessment

Importance Based and

Risk Based Critical Assets Map

Step V: Priority Assessment

Prioritisation Matrix Prioritisation Assets List
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Methodology: Risk Identification and Estimation Indicators CDRIO

16 indicators based on their correlation with infrastructure vulnerability

pistribution Psg

Ring type
Score = 1; AIS Indoor: (Double Source)
Score = 2 ; AIS (Indoor Score = 1
- 11kV & Outdoor -
33kV): Score = 3; AIS Radial type (Single
Outdoor: Score = 4 Source)
Score =4

< 30 years Single Storey
Score =1 Score = 1

GIS Ring type
Score =1 Score =1

AIS Outdoor Radial type
Score =4 Score =4

< 30 years
Score =1 Score =1

> 30 years Double Storey

S =4 . Score =4
core 8 Indicators

Distribution Sector
< 30 years No

Score =1 Score = 1

> 30 years Yes

S =4 o S =4
core 8 Indicators core

Transmission Sector
< 30 years

Score = 1

> 30 years Yes

> 30 years
y Score = 4 Score=4
400 kV line (< 400m)

Double (Multiple & 220 and
Source) 132 kV line > 250m

Score = 1 Score =1

UG/Narrow Base Upto 40 m
Lattice Structure, etc: Score = 1
Score =1, 40 to 50 m
NBLS, JOIST, UG, etc: Score = 2
Score = 2; Joist/MIX: 50 to 60 m
Score = 3; PSC/Joist, Score =3

PSC, Rail, etc: >60m
Score = 4

) . 400 kV line (> 400m
Single (Single 2220 gnd /
Source) 132 kV line > 250m

GSS: Gas Insulated
Substation;

. PSS: Primary Sub
Dlstribution Lines Station;

AIS: Air Insulated

© CDRI - Coalition for Disaster Resilient Infrastructure Sub Station
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: . . Resilience Metrics from Odisha CDRIO)

Coalition for Disaster Resilient Infrastructure

PRE-DISASTER METRICS | Minimize & Anticipate Vulnerability

ASSET WITHSTAND GAP HAZARD ZONE EXPOSURE IMPLEMENTATION GAP

o [ ] [ ]
~100 km/hr >60% 16 indicators
Gap between design threshold of existing Of Odisha’s 33kV and 11kV network exposed Scored per asset: design-to-field compliance
33kV joist pole (159 km/hr) and required in high-cyclone hazard zones (50-year return gap (missing guys, wrong foundations,
coastal standard (260 km/hr). Measured for period). Span lengths 70-120m vs. 50m uncompressed joints). Gap itself is a
every asset class across 3 DISCOMs. recommended: never previously tracked. resilience metric that drives O&M priority.

POST-DISASTER METRICS | Respond & Recover Performance — What SAIDI/SAIFI Never Captured

RESTORATION TIME (ACTUAL) ECONOMIC LOSS PER EVENT DTR FAILURE RATE

7 days — 2 months INR 8,139 crore 12,064 failed

Post-Fani restoration timeline by area, by Single Fani event. Revenue loss INR 254 crore. Distribution transformers in single event.
priority category. Excluded from official This loss metric, linked to asset categories, Pole-mounted vs. plinth-mounted failure rate
SAIDI/SAIFI as “force majeure.” CDRI makes the CBA for hardening investment established as procurement metric. Now
proposes separate HILF restoration index explicit and auditable for regulators and drives specification for 100kVA+ units across
reported alongside standard reliability metrics. financiers. Odisha.

© CDRI — Coalition for Disaster Resilient Infrastructure
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5; - Cost Benefit Analysis Methodology for Odisha Power CDRI<O?
“ Infrastructure

Step 1: Baseline Diagnosis

|dentification of hazards in Odisha affecting power infrastructure (past cyclonic events)

Step 2: Asset Prioritisation Step 3: Investment Options

A E v =
e [e]
Preparation of hazard Assessment of degree Prioritization of Critical Investment options
zonation zones of vulnerability Power Infrastructure based on criticality

and order of risk

© CDRI — Coalition for Disaster Resilient Infrastructure




Coalition for Disaster Resilient Infrastructure

ﬁf Key insights: Risk-based governance and policy CDRI<
‘ development

Benchmarking framework for effective risk-based governance and policy implementation

1.1 Policy interventions and target setting
Stakeholder collaboration, inclusion of
“resilience” across all guidelines and plans
reduced paucity of mitigation funds

1.2 Recommendations and supporting measures
Wind zonation maps, innovative funding
mechanisms, Public-private partnerships for
insurance, CAT bonds

1.3 Implementation framework and tools
Risk estimation, climate-risk data collection
and management, Decision-support system,
DMP and other guidelines, etc

© CDRI — Coalition for Disaster Resilient Infrastructure



W : ; DRI
. . From Evidence To Po||cy C

2019 2021 2022 2024 2026
O @ @ @ O
Cyclone Fani CDRI-NDMA CEA Standards Policy Advocacy NEP 2026
USD 1.2 Bn Study K4 =1.3 cyclone Sustained DM as founding
damage. fgctor mcorporgted engagement: MoP, principle
Standards gap into construction NDMA, CEA, BIS
exposed. standard
UTILITIES STATE GOVTS REGULATORS
Mandatory location-specific risk Prepare and periodically update |dentify disaster-prone regions; FIRST-EVER MANDATE
assessment across all stages of disaster preparedness and periodically review and update Appropriate Commissions to
planning, construction, business continuity plans for technical standards and monitor and enforce DRR
upgradation, and operations. timely response and restoration construction norms; issue risk- compliance as part of regulatory
Materials and system during emergencies. mitigation guidelines across the oversight. Closes the
configurations guided by hazard power sector. enforcement gap.
context.

NEP 2026 — Disaster Management Provisions

© CDRI - Coalition for Disaster Resilient Infrastructure



.. A Global Template for Developing Countries

CDRI<S)

Coalition for Disaster Resilient Infrastructure

CDRI's 5-Step Risk-Based Assessment Framework — Adapted for Any Hazard Context

Hazard
Zonation

Cyclone - Flood
Seismic - Drought

Exposure
Assessment

GIS asset overlay
on hazard maps

Vulnerability
Analysis

16 indicators
scored 1-4

Criticality
Ranking

Essential services
+ grid topology

Priority
Matrix

Risk-ranked
asset action list

Key principle: Contextualize the methodology, the same 5-step logic applies across typhoon, flood, and seismic contexts. Same standards logic;
different design thresholds.

Primary hazard: Seismic Risk

Primary hazard: Typhoons

Same 5-step methodology, adapted hazard inputs.
Same standards logic; different design thresholds.

e.g. Philippines - Vietnam - Bangladesh

Primary hazard: Floods & Drought

Same 5-step methodology, adapted hazard inputs.
Same standards logic; different design thresholds.

e.g. Kenya - Nigeria - Mozambique

Same 5-step methodology, adapted hazard inputs.
Same standards logic; different design thresholds.

e.g. Peru - Colombia - Guatemala

CDRI's 53-country network is the platform for scaling. Evidence-sharing, not standard-copying.

© CDRI — Coalition for Disaster Resilient Infrastructure



| IMMEDIATE

0 -2 years

: %) Engagement with Priority Stakeholders for Disaster Resilient Power Infrastructure

MEDIUM-TERM

Coalition for Disaster Resilient Infrastructure

LONG-TERM

World Bank & IFC Integration

Embed CDRI's risk-based asset assessment
into project preparation for power sector
investments globally

NEP 2026 as a Template

Advocate for Disaster Management
provisions in national electricity policies
across all CDRI member states

Impact-Based Forecasting

Pilot integration of IMD-equivalent early
warning into grid operations (analogous to
US NERC early warning)

2 -5 years

Cross-Sectoral Data Platform

Shared climate resilience data
infrastructure across power utilities,
meteorology services, and DM bodies

Regulatory Capacity

Build expertise in electricity commissions
for DRR enforcement — training
regulators on resilience oversight

Risk-Linked Finance

Scale CAT bonds, PPP risk-sharing, and
blended finance instruments to cover the
resilience premium

5+ years

Global South Standards

Harmonized but context-adapted
resilience standards — built on IEC/IEEE
with hazard-specific additions for
developing country contexts

1.5% Utility Revenue Mandate

Minimum annual ring-fenced resilience
investment mandated across CDRI
member country utilities (CEA/MoP
recommended)

Knowledge Commons

International platform for power sector
resilience data as a global public good —
open, accessible, cross-border

Cyclone Fani cost Odisha USD 1.2 Bn in one event. Full grid hardening to a 50-year cyclone standard costs ~USD 3.2 Bn — a 2.7x investment for permanent risk reduction. Good metrics make that case. Good policy

mandates it. Good financing makes it happen.

© CDRI — Coalition for Disaster Resilient Infrastructure
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. . Beyond Cyclones: Extreme Heat as the Emerging Standards Frontier @ =l

BERN THE SAME STANDARDS GAP LOGIC APPLIES KEY FINDINGS

CDRI x Prayas Energy Group (2025) o
Navigating the Indian Power Sector in the Face of Extreme - 28 /O
Heat — A Scoping Note

Thermal capacity loss for ACSR Moose conductor when
The pattern is identical to cyclone: ambient rises from 40°C to 50°C

- Standards designed for pre-climate-change ambient Gricindla, Feb 2024
temperatures
 Derating events excluded from official reliability

reporting 40—55°C

» No thermal capacity derating index exists as a . o )
standard metric Ambient temperature ratings in current construction

standards. Detailed review needed: not all standards specify

55°C minimum.

Heat-resilient construction standards, asset derating CEA Technical Standards Review 2022

metrics, and extreme heat audit protocols are CDRI’s
next workstream — applying the same 5-step risk
methodology used in Odisha.

+11%

Average electricity demand increase per degree above 30°C in
India. Demand surges excluded from reliability indices — same

governance gap as cyclones.
IEA Energy Efficiency Report, 2023

© CDRI — Coalition for Disaster Resilient Infrastructure
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India
¢ cdri.world

4th & 5th Floor,
twitter.com/cdri_world/

Bharatiya Kala Kendra,
1, Copernicus Marg,

New Delhi - 110001
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