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AEP Quick Facts

5. AEP East

AEP West

States Served
Arkansas, Indiana, Kentucky,
Louisiana, Michigan, Ohio,
Oklahoma, Tennessee, Texas,
Virginia, West Virginia
Service Territory
197,500 square miles

Miles of Transmission Lines
39,000

Miles of Distribution Lines
210,000

Generating Capacity
36,000 MW

U.S. Customers
More than 5 million

U.S. Electricity Sales
~ 200 million MWh



AEP Responsibilities in PJM

m Load Serving Entity
m Generator

m Transmission Owner

Largest Participant in each Category



Integration Project Structure
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Business Operations Impact

B Two Major Areas of Impact

B New Business Process Development
m Formalizing, defining existing internal processes
m Developing new processes
m Interfacing processes with PJM

B New Business Systems
m Enhance existing systems/applications

m Developing new systems/applications
m Interfacing of systems/applications with PJM



Business Process Development

m Bidding Strategies

m Generation Operation

m Market Settlement

m Capacity Market Management
m FTR Management

m Dispute Resolution



Business Systems Impacts

m Existing System/Apps Enhancements:
m Power Trading Management System
m Unit commitment/Bidding Apps
B Generation Control System

m New System/Apps Development
B Real-time position
m Daily P&L
B Bid management application
m Generation Data Warehouse

m eSuite Interface



AEP Pre and Post Integration

Retail load served
automatically

Physical delivery using
OASIS

AEP Unit Commitment &
Central Dispatch

Generation dispatch is cost-
based

Ancillaries “included”

Congestion handled via
physical TLRs

Bids/offers/costs all
handled w/internal systems

Retail load served via Load
Serving Entity (LSE)

Financial settlement @ LMP
nodes

PJM Unit Commitment &
Central Dispatch

Generation dispatch is bid-
based

Ancillary market

Congestion priced and
managed with FTRs

eSuites to be used for all
transactions



Lessons Learned Getting In

m Analysis / Requirements m Project Management
m Invest resources up front m Dedicated resources,
m Clarify expectations committed early, roles

defined
m More formal planning

m Issues properly
documented

m PJM Interaction
m Slow decision making

m Set aside pre-defined time
m Design & Development

m Do the documentation

B Roles & responsibilities

m Clear and direct

communication )
m Testing m Inconsistent answers
: B eSuite interface issues
m Dedicated resources from . o
BU m Project Communications
m Real-world scenarios m Critical at all phases

m Endtoend m Early and often



Experience To-Date

m Dispatch has changed

m Large # of ways to get it wrong

m Understanding the impact of decisions
m Operating reserves

m Communications

m Resource planning



Dispatch Has Changed

m Large # of changes in the base point signals sent to units
m Marginal units with relatively flat cost curves
m Market limitations related to modeling physical ramping
capability
m Options
m Lower Ramp Rate

m Raise the unit minimums so PJM cannot dispatch the unit
downward

m Allow generators to modify ramp rates in the real-time market

m Transmission constraints impacting dispatch are different
due to wider geographical dispatch

m Interaction between physical and virtual in day-ahead
market

Historical Performance Does Not Guarantee Future Performance
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Large # of ways to get it Wrong

m Day-ahead Bid
B 50 units in the energy market
B 30+ units in the reg market
m 20,000 MW peak demand
m Physical & financial transactions

B Real-time deviations have negative
consequences

m PJM operations reacts to market
performance

More Stick Than Carrot



Evaluating Impact of Decisions

m Monthly billing cycle with PJM makes use of
data not possible

m Net bill not of much use

B Shadow Settlement - hourly P&L details

m Individual unit performance
m Loads
m Physical & virtual transactions

m After-the-fact what if scenarios

Actions Propagate Throughout Settlement



Annual DA & RT Operating Reserve
Credits for 2000 - YTD JULY 2005

2005 Estimate

$500,000,000 -
$450,000,000 -

A\

$400,000,000 - S— |
$200,000,000 -
$150,000,000 -

$350,000,000 - [F B
$100,000,000 -

$300,000,000 -
i
s gl ||L -i |
T S I S A — I A
2001

$250,000,000 -
$0 _4!!D

2002 2003 2005 YTD

m Day-ahead m Balancing o Total

Do Not Understand Cause, Difficult to Manage



$in 000's

July Operating Reserves

$120,000 $5.0
- $4.5
$100,000 | $4.0
$80,000 - $35
- $3.0
$60,000 $2.5
- $2.0
$40,000  $15
$20,000 - $1.0
- $0.5
$0 - $0.0

2000 2001 2002 2003 2005
=== Total DA Credits mmm Total Bal Credits DA ORC $/MWh ~= RT BORC $/MWh

Increase in Absolute $’s as well as Rate

$/MWh



Communications

m Hourly Operations

m Different desks requesting opposite actions

m Depending on our actions, either one or the other will
call AEP dispatchers

m Timeliness of responses to questions
m Different strokes for different folks

m Data Posting

m Guidelines vs. Deadlines

m Trend has been increasing delays between operating
day and posting

m Increasingly difficult to assess performance in a timely
way

Too Bureaucratic — Needs Accountability



Resource Planning

B Resource requirements
m /RM
m RPM

m Unit retirements
B Retirements approved by PJM and the PJM MMU

m Transmission Reliability
m “Market Power”

m Costrecovery — not all costs may be recovered

Rules Appear to Favor an Unregulated Structure



Summary

B Redefined Business Process and Systems
m A Jot of work to get there

m PJM Rules, Systems and Operators Adapting

m Historical operation is not indicative of future
expectations — applies to both PJM and AEP

m Difficulty Understanding Financial Impact of
Decisions

m Trying to avoid the stick

m Stakeholder Process Needs Better Definition
m Father knows best approach
m Don’t worry be happy



