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T&D account for 99+% of customer outage hours
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Source: Analysis of FIA data, 2004-2017



Few customer outages due to loss of Bulk System

Confirms that distribution causes 90+% of outages, not generation or transmission
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T&D solutions to improve resilience

* Hardening infrastructure
* Stronger towers

* Undergrounding critical circuits where appropriate
* Move infrastructure out of storm surge areas

* More O&M, tree trimming

* Spare equipment

* More infrastructure
* Healthy redundancy through looped instead radial networks
e Stronger network provides more optionality

* Inter-regional transmission particularly valuable because extreme events that affect
electricity supply and demand have limited geographic scope (J
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PIM Congestion During Bomb Cyclone

LMPs Jan 1-7, 2018
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* During week of Bomb Cyclone event, average Dominion LMP of $222/MWh, versus $76/MWh in ComEd;
price difference caused S400M in congestion for Dominion alone vs ComEd in one week.

e Almost S900 million in PJM congestion costs in 1H2018, up from $285 million in 1H 2017. (‘J

e 1H2018 average LMP in Dominion of S51.20/I\/IWh,5versus $29.33/MWh in ComEd.



Energy and ancillary services market improvements

* Energy market improvements
 Scarcity pricing with price cap at Value of Lost Load
* Allow demand to participate and set price
* Preserve incentives for flexibility, bring inflexibility costs into energy market

* Ancillary services

* Remove barriers for wind, solar, storage, and DR to provide ancillary services, including
revising market rules and PPA contract terms

. Cregte markets for frequency response, including premium fast frequency response
product

* |f needed, create additional flexibility services like MISO ramp capability product
e Co-optimize of energy and ancillary services markets

 Capacity market
* |Inefficient because buying capability not service performance, rules arbitrary 0
* |f must exist, remove rules that limit participation of wind, solar, storage, DR



Renewables and storage have excellent ability to
prowde serwces
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