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Nine Major North American RTOs/ISOs
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épjm PJM as Part of the Eastern Interconnection

Member companies 1,040+
Millions of people served 69
Peak load in megawatts 165,563
MW of generating capacity 186,788

Miles of transmission lines 84,236
2019 GWh of annual energy 787,307

Generation sources 1,446 |
Square miles of territory 369,089

Sttes st iy . 21%of U.S. GDP
M 4 produced in PJM

As of 2/2020
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é/ Independence and Governance Process
Market

Independent Board of Managers Monitor

Members Committee
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Independent Board of Managers
Stakeholder process — provide balanced stakeholder input

Established process for discussion of market evolution
ISO funding and startup
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épjm PJM’s Role as a Regional Transmission Organization

PLANNING OPERATIONS MARKETS
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%/ Focus on Just 3 Things
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Value Proposition

$1.2-1.8B
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‘%/ RTO verses non-Transmission Asset Owner Functions

RTO Functions - Demand

* Load Forecast for reliability analysis » Load forecast for commercial position
* Ensure adequate generation scheduled and dispatched to » Manage energy supply requirements
satisfy load forecast » Manage generation adequacy contracts
* Accept demand bids in Day-Ahead Market  Enter into hedging contracts
 Administer demand response » Enter into contracts with wholesale / retail customers
* Set operating reserve requirements * |Interaction with state regulators

« Set installed capacity requirements

RTO Functions — Supply

« Perform real-time generation dispatch » Schedule generation outages
« Accept generation offers in Day-Ahead and Real-Time markets ~ * Manage generator offer information
« Unit commitment, generation scheduling * Bilateral Contracts
 Send generation control signals » Operate generating plants, Maintain plants, etc.
Load following | Frequency control | Ancillary services « Offer various products (energy, capacity, regulation, spin, etc)
« Coordinate generation outage schedules » Manage generation portfolio w/ three alternatives:
« Administer capacity market Self-schedule | Bilateral sale | Submit offer and follow RTO

dispatch



é/ RTO Operation
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AP

Today

* Ensuring reliability at least
reasonable cost

 \aluation of resource attributes

* Market-based solutions to
iIncent desired outcomes

Today vs Yesterday
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é/ Industry Paradigm Shift

Unprecedented number of changes in the power industry

Energy
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Planning
» Rolls-up regional plans
» Coordinates with Canada, Western Interconnect and Texas
» Receives stakeholder input and holds public meetings

» Performs studies of various transmission alternatives against
national, regional and state energy/economic/environmental objectives

» ldentifies gaps for further study

bt

» Regional Policy
recommendations

» Publishes Annual
Interconnection
Analysis

» State energy policies

IT » Annual
interconnection
analysis

Regional/state Study gaps relative
compliant plans to national, regional
provided as input and state policy

F Regional plans

» Review/direction
» Order adjustments
» Cost recovery

» Provides
policy direction,
assumptions &
criteria
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NELS Ve = ISO/RTOs
» Policy recommendations & O_rtzler 890
Entities

» State energy plans
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é/ RTO’s Key Relationships

NERC

« Under the Energy Policy Act of 2005, the Federal Energy Regulatory Commission (FERC)
was required to designate an Electric Reliability Organization (ERQO) to enforce mandatory
reliability standards for all participants in the North American bulk power system.

« NERC named the ERO in July 2006.
IRC

* An industry organization that includes the ten Independent System Operators (ISOs) and
Regional Transmission Organizations (RTOs)

« Delivers two-thirds of the electricity consumed in the United States to two-thirds of its
population.

 Works collaboratively to develop effective processes, tools and standard methods for
improving competitive electricity markets across North America
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