EPRI-NYSERDA Workshop: “Climate Change Vulnerabilities of and .
Adaptation Strategies for New York State’s Future Electric System.” nationalg rld

HERE WITH YOU. HERE FOR YOU.

National Grid Climate Resiliency Initiatives

Utility Panel: “Climate resilience research needs and utility perspectives
on project outcome.”
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Focused Effort & Leadership Support na’[ionalgrid

National Grid Climate Resiliency Initiatives:

¢ ‘Storm Hardening Collaborative’ — KEDNY rate case

= Gas system hardening & long term planning based on climate
change projections.

¢+ DOE ‘Partnership for Energy Sector Climate Resilience’

= |dentifying vulnerabilities, experience & knowledge sharing of
partners and establishing resilience strategies & guidelines.

+ Climate Change Adaption Steering Committee

= Senior Leadership Committee to establish framework for future
organization and model.

¢ National Grid Electric & Gas Grid Resiliency Plan

= Incorporating best practices into Standards




Gas - ‘Storm Hardening Collaborative’ nationalgrid

Climate Variables that Impact

7 Estimated Climate/Weather Thresholds that Trigger Changes and Current Mitigation

Intensity of rainfall 2-3" per 24 hour period — Proactive Actions such as storm patrol

ORISR IC Flonchg Storm Surge — Forecasted 3-4ft above street can potentially trigger isolation of systems

Temperature of gas kept ~40F with heaters; rapid ambient AT hasn'tbeen a concern

Temperanie (¢ 9., o) Extended cold could trigger frost heave — monitor frost levels

83 ek Water won't overtake HP main force: can be submerged as long as cathodically protected
Storm Surge — Forecasted 3-4ft above street can potentially trigger isolation of systems

Sea Level Rise
Seismic Activity Not in a geographical area of concern
Lightning Induced voltage flow can damage pipe coating — annually checked per code and repaired
Coastal and Inland Flooding Intensity of rainfall — Proactive Actions such as draining vaults
Temperature (e.g., cold) Temperature of gas kept ~40F with heaters; rapid ambient AT hasn'tbeen a concern

Sea Level Rise System is designed to sustain flooding if properly ventilated — monthly visits

Regulator
Stations Seismic Activity Not in a geographical area of concern

Lightning Induced voltage flow can damage pipe coating— annually checked per code and repaired

100 MPH winds — may cause concern to look at heater stacks; vent poles sturdy foundation

eihsi Proximity to substations should be addressed when designing/prioritizing for fightning

Coastal and inland Flooding To be updated after 2" Quarterly

Temperature (e.g., cold)

Sea Level Rise
LNG Plants
Seismic Activity

Lightning
**Corporate Process Safety Analyses cover weather related

Wind )
iImpacts — all assets




Reducing Methane Emissions Is an Integral Part of

National Grid’s Climate Change Strategy — 80/50 Goal ﬂa’[IOﬂalgrld

Roadmap to Reduce Methane Emissions

COLLABORATING WITH
WHITE HOUSE & EPA
Methane Challenge: new CLIMATE ACTION PLAN
voluntary program, working :}';t,‘c‘:‘;;?,.m
with AGA, ONE Future & EMISHONS
Downstream Initiative '
INTEGRATING NEW
TECHNOLOGY
NYSEARCH / GTI research
projects: type 3 leaks,
background vs. active
emissions, winter patrol,
residential methane detector

MEET FEDERAL & STATE
POLICY GOALS
Administration — cut methane

emissions from the oil and

ACCELERATING LEAK
PRONE PIPE
REPLACEMENT

The most effective way for gas sector by 40 to 45
National Grid to reduce percent from 2012 levels by
methane emissions RESZARTR) VO RSESSS & 2025

QUANTIFY EMISSIONS
- EDF studies, update
emission factors
- DOE bottom-up, top-down
study
- EDF/Google methane

mapping

MA, NY & RI — 80/50 goal




DOE ‘Partnership for Energy Sector Climate
Resilience’

nationalgrid




Weather Stressor:
Increased Flooding & Heavy Rainfall

nationalgrid
Substations focated N FEMAI00 Yr. Flood Zone™

~Mitigation op_tion‘s:-v raising equipment,-relbcating, installing barrier
walls, bank reinforcement, etc.

Generation: Storm Surge Modeling

Transmssmmsnmﬂar W
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Weather Stressors:

Early Ice/Snhow Storms & High Winds natlonalgrld

+ Feeder Hardening efforts to allow structures to withstand
greater loading conditions during extreme weather events.

= Larger class poles
= Osmose ET-truss reinforcement

= Adding termination/dead-end structures.

| Pole Height vs Bending Moment: Overload Condition




Weather Stressors:
Increased Air & Water Temperatures

¢ Generation: Clean Water Act regulations for plant
cooling water intake & discharge temperatures

nationalgrid

3M™ Aluminum Fiber Core

¢ Substations: added load on equipment and reduction \
In efficiencies.

= Rely on air cooling or updating to larger equip.

PHASERAISER &/

PATENTED STRUCTURE
LIFTING SYSTEM

Transmission;
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Porcelain insulator fatlgue due extreme &

frequent tempe[!ature changes

| DN~
= _'7 s I O




