CONSORTIUM FOR ELECTRIC
RELIABILITY
TECHNOLOGY SOLUTIONS
(CERTS)

U.S. Department of Energy

Transmission Bottleneck Project Report

March 19, 2003

Prepared by
Jim Dyer
Electric Power Group

CERTS ¥ Electric Power Group



Page 2

DOE TRANSMISSION BOTTLENECK PROJECT REPORT
TABLE OF CONTENTS
EXECULIVE SUMMIAIY ... . ettt e e e e e e e e e e e e e ee D
Section 1 INtrodUCTION. .. ... ee e e e 18

Section 2: Background and Definition.............c.cooveiiiiiiiiiiinccn e el 19

Section 3: Study MethodolOgy ... . ....oveie it e 21
Section 4: Results of CERTS' Survey of Independent System Operators
P CALSD . e 21
P ERCOT ..ot e 29
P MISO . 36
P NV IS i 45
P ISO-NE. . i 56
P PIM 64
Section 5: Summary of Bottleneck Information from Related Organizations
> Federal Energy Regulatory Commission.............c.oeeeuennne 71
» Western Governors’ ASSOCIatiON........oveuveirieiieeneieneeanae, 76
> North American Electric Reliability Council ....................... 84
> Edison ElectricInstitute...........c.ccoiiiiiii e 90
Section 6: Summary of Key FINdingsS..........coovviiii i 93
Section 7: Bottlenecks Identified — Sorting and Prioritization...................... 94
éection 8 REfEIENCES. ..o 98

CERTS 3 Electric Power Group

ELECTRIC RELIABILITY



AC
ATC
CAISO
CSC
COl
DC
DSM
ECAR
EEI
EHV
ERCOT
FERC
HVDC
PP
1SO
ISO-NE
LE
LMP
LRP
MAIN
MAPP
MISO
MVAR
MW
MWh
NCPC
NEMA
NEPOOL
NERC
NOB
NOR
NPCC
NY
NYCA
NYI1SO
PAC
PIM
PTO
PSC
PSEG
PUCT
RAS
RFP
R

CoNSORTIUM FOR ELECTRIC TECHNOLOGY SOLUTIONS

ELECTRIC RELIABILITY

List of Acronyms

alternating current

available transmission capacity
California Independent System Operator
Commercially Significant Constraint
Cdlifornia- Oregon Interconnection
direct current

demand-side management

East Central Area Reliability (Coordination Agreement)

Edison Electric Institute

extra high voltage

Electric Reliability Council of Texas
Federal Energy Regulatory Commission
high voltage direct current

independent power producer
independent system operator
Independent System Operator, New England
L ondon Economics

locational marginal pricing

load response program

Mid-America Interconnected Network
Mid-Continent Area Power Pool
Midwest Independent System Operator
megavar

megawatt

megawatt hour

Net Commitment Period Compensation
northeastern Massachusetts

New England Power Pool

North American Electric Reliability Council
Nevada— Oregon Border
Norwalk/Stamford

Northeast Power Coordinating Council
New York

New York Control Area

New Y ork Independent System Operator
Planning Advisory Committee

PJM Interconnection, LLC

Participating Transmission Owner
Public Service Commission

Public Service Electric and Gas Company
Public Utilities Commission of Texas
Reliability Assessment Subcommittee of NERC
request for proposals

Rhode Island

¥ Electric Power Group



RNA
RTEP
RTO
SEMA
SENY
SMD
SPP
SvC
SWCT
TAC
TEAC
TFSS
TO
TLR
UPNY
TVA
VAR
WECC
WGA

CoNSORTIUM FOR ELECTRIC TECHNOLOGY SOLUTIONS

ELECTRIC RELIABILITY

Page 4

Restated NEPOOL Agreement

Regional Transmission Expansion Plan
Regional Transmission Organization
southeastern Massachusetts

southeast New Y ork

Standard Market Design

Southwest Power Pool

static var compensator

southwestern Connecticut

Technical Advisory Committee

Transmission Expansion Advisory Committee
Task Force on System Studies

transmission owner

transmission loading relief

upstate New Y ork

Tennessee Valley Authority

Volt ampere reactive, a measure of reactive power
Western Electricity Coordinating Council
Western Governors' Association

¥ Electric Power Group



EXECUTIVE SUMMARY

I ntroduction

The U.S. Department of Energy (DOE) National Transmission Grid Sudy (DOE
2002) determined that congestion in the U.S. electricity transmission system places
daily constraints on electricity trade, increasing both electricity costs to consumers
and impacts reliable operations. In an effort to support DOE’s investigation of
transmission bottlenecks, the Consortium for Electric Reliability Technology
Solutions (CERTYS) surveyed the current state of transmission congestion around the
nation.

This report describes the study findings, which are based on interviews and
discussions with the nation’ s six established | SO/RTOs— the California | SO, the New
York 1SO, the Midwest 1SO, 1ISO New England, the Electric Reliability Council of
Texas, and the PIM Interconnection. In addition, this report summarizes information
on bottlenecks gathered from other sources, including the Federal Energy Regulatory
Commission, the Western Governors Association, the North American Electric
Reliability Council, and the Edison Electric Institute.

To address the problems of transmission congestion, the Secretary of Energy
chartered an Electricity Advisory Board, which established the Transmission Grid
Solution Subcommittee. A report (Transmission Grid Solutions Report September
2002) prepared by this subcommittee highlights the importance of eliminating
transmission grid bottlenecks and callsfor:

» DOE to identify “National Interest Transmission Bottlenecks”
that need to be relieved by construction of new facilities to
upgrade or expand the transmission grid,

» Congress to enact legidation that would provide FERC with
“backstop” authority to approve applications to site “National
Interest Transmission Facilities’ to relieve DOE-identified
bottlenecks, and

» The formation of RTOs to facilitate grid expansion and to
improve the operation of competitive wholesale electricity
markets.

The Electricity Advisory Board's Subcommittee report defines transmission
bottlenecks as follows: “Bottlenecks occur when the system is constrained such that it
cannot accommodate the flow of electricity and systematically inhibits transactions.
Thus, a bottleneck has economic and/or reliability impacts.” The report also reminds
us that solving one reliability limit will just cause the next most limiting element to
show up and therefore, we must look at these limits as “system” limits needing
“system” solutions.

CERTS ¥ Electric Power Group
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Causes and | mpacts of Bottlenecks

The Key Impacts of Bottlenecks are impairment of security, reduction of transmission
capability, foregone market transactions and reduced reliability. Bottlenecks may be
present under normal operating conditions or as aresult of equipment failures and
system disturbance conditions.

Physical Security of the Electricity System — Vulnerable infrastructure
elements or critical facilities whose loss or impairment would substantially
reduce the transmission of electricity into or out of key load or resource
centers.

Reliability — Criteria established by North American Electric Reliability
Council (NERC), Regiona Reliability Council, or local jurisdiction (state or
1SO) limit transmission capability due to:

Stability Limits — Anticipated power flows after a contingency in the
list of specified contingencies would exceed stability limit, resulting in
an unstable power system.

Thermal Limits — Anticipated power flows after a contingency would
exceed the thermal limit of aline or a component of the network (e.g.,
atransformer).

Voltage Collapse — Anticipated power flows after an event would
create a reactive demand that would exceed the local reactive
resources, resulting in rapid voltage decay.

Loop Flow — Unscheduled power flows on lines or facilities that result
inaviolation of reliability criteria.

Resource Deficiency — Installed capacity levels are inadequate to
support the load demand.

Market Economics — Bottlenecks prevent efficient/lower cost generating
resources from serving the customers. Examplesinclude:

UM FOR ELECTRIC RELIABILITY
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Implementations of transmission loading relief procedures (TLRS) in
the Eastern Interconnections that result in reduction or termination of
energy transactions.

Inability of Southern California resources to compete for Northern

Cdlifornia load (congestion on California Path 15 in a south-to-north
direction)
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| SOs I nput Regarding M ajor Bottlenecks

The subsections below describe the results of interviews with the six existing 1SOs
regarding the transmission bottlenecks on their respective systems.

California SO (CAISO)
California 1SO
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CAISO Transmission Bottlenecks

Based on system performance, smulation studies, and economic evaluations the
California ISO has proposed four projects to aleviate bottlenecks, two for reliability
and two for economic reasons.
o Reliability Projects
Increase import capability into San Francisco Peninsula
Increase import capability into San Diego area
0 Market Economics Projects
Path 15: Midway-L os Banos
Path 26: Midway-Vincent

Electric Reliability Council of Texas (ERCOT)

Commercially Significant Constraintsin ERCOT
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South Texas to North Texas and South Texas to Houston — The following is alist of
lines and stations that may need to be built to enhance the competitive market and
capture the maximum benefits for the consumer. Currently, these projects are under
review and will require alonger—term economic assessment:

» Sdem-Bryan/College Station-TNP 345-kV Line and New 345/138-kV
Station

» Clear Springs-Zorn-Harris Branch-Gabriel-Salado 345-kV Line

» Cuero-Holman 345-kV Line and Establish Cuero 345-kV Switch Station

» Coleto Creek-Cuero 345-kV Line

» Whitney-Concorde 345-kV Line

» Twin Oak-Lake Creek 345-kV Second Circuit

West Texas to North Texas Projects:

The first two lines are scheduled to be completed in 2003 and will eliminate a voltage
collapse problem in San Angelo and increase deliver of renewable energy out of West
Texas. The remaining three line projects are under review and awaiting additional
generation interconnections to be signed prior to increasing the export capability from
this zone:

Morgan Creek-Twin Buttes-Red Creek-Comanche Switch 345-kV Line
Graham-Jacksboro 345-kV Line

Twin ButtessMcCamey 345 kV line

Red Creek-Comanche Switch 345-kV Second Circuit

Comanche Switch-Killeen Switch 345-kV Line

VVVYY

Midwest Independent System Operator (MISO)

The MISO is il in the early stages of development and although the customers in
the Midwest are incurring congestion costs there is no mechanism in place to
capture or report these costs explicitly or publicly. MISO’'s management and staff
redlize that they are attempting to operate in a 21¥-century competitive electric
market with 1950s technology (i.e., 230-kV and 345-kV transmission systems). Asa
result, they have developed a vision of the future infrastructure, which overlays a
500-kV and 765-kV transmission grid over the existing 230-kV and 345-kV systems
so as to facilitate a competitive market while eliminating many of the existing
bottlenecks. See Table below for the number of miles of new transmission being
proposed under the vision plan. This is a long-term plan that is under study for its
potential economic and reliability benefits to the MISO region. The proposed 500 kV
and 765 kV overlay solves all or most of the existing congestion points, adds transfer
capability, links suppliers with markets and enhances reliability. The vision plan has
acost estimate of $7 billion.

Voltage Miles of New
Transmission
765 kV 1360
500 kV 3670
345 kv 2670

Source of Data - MISO
MI1SO’sVision — EHV Transmission Expansion

CERTS 3 Electric Power Group
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Transmission Expansion

W Midwsest 150 Service Territory
O SPP Serwce Temitory

» MISO vision — Regional EHV expansion

« Further Reduce TLR Events
* Further Increase AFC

« Access New Generation s = Constrained Flowgates
* Link Markets

MI1SO’sVision — Regional EHV Transmission Expansion

New York Independent System Operator — NYISO

Critical economic bottlenecks in the NY1SO control area are a result of flows from
west to east and flows from upstate into the New York City and Long Island areas.
At this time, there are ongoing studies looking at options, discussions with
stakeholders, but there are no active projects to resolve or mitigate the existing
upstate bottlenecks. NY’s congestion costs should decline as more capacity is added
within the congested areas and merchant transmission facilities in the form of HVDC
ties are constructed between the NY control area and neighboring control areas.

CERTS 3 Electric Power Group
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# Three major NYISO bottlehecks
= Flows from YWest to Central East

= Flows from Morth to South in
Eastern MY (Leeds to Pleasant Moses |] o
Valleyj ﬁassena PElergﬁl
= Flows from Pleasant Valley to Cables
feeding NYC and L.

M Chateaugua

Canfral Bt
®

Miagara

Upntak Wy -
Soutiaant MY
' UPNY-B ENY)
ntarfacs

;/'
-

v, Coopge :
\x\Cor rs_fI

Legend: Homer City Tatal ES1t :

P — Intsrfaca
345 kv —
T kY

The Three Economically Significant Transmission Bottlenecksin NY1SO Area

New England Independent System Operator (1SO-NE)

The key recommendations resulting from the ISO-NE’s Regional Transmission
Expansion Planning 2002 system assessments and transmission planning studies are
outlined below.

» Southwestern Connecticut / Norwalk Improvements - Pursue distributed
resource options in the near term while proceeding with short- and long-
term transmission upgrades that will improve reliability and aleviate
potential economic congestion costs in the Southwest Connecticut and
Norwalk/Stamford sub-areas.

» NW Vermont Load Pocket
Although market responses to this newly understood problem have been
insufficient to date, continue to evaluate proposed new generation,
merchant and elective transmission projects, and distributed resources as
potential alternatives solutions. Upon completion of all transmission
planning studies, present al of the results to the ISO-NE Board of
Directors for review.

» Locked-in Generation/ Load Pocket
Complete technical evaluations and formulate a long-term solution to the
Southeastern Massachusetts/Rhode Island and Maine locked-in generation
conditions as well asthe NEMA/Boston |oad pocket.

CERTS 3 Electric Power Group
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RTEP Geographic Scope
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Congestion vs. | nvestment

Transmission congestion between 1998 and 1999 was up 40 percent and
between 1999 and 2000, it was up 140 percent. Moreover, transmission
investments have been declining for aimost 25 years at an average rate of
$120 million per year. The investment in transmission during 1999 was less
than half of what it had been 20 years earlier.

Level Two or Higher TLR Logs

2605

200 //\
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Number of Logs

Figure—Transmission Congestion (NERC TLRS)

-$115 million/year

TRANSMISSION INVESTMENT (billion 1997-$/year)

3 F
—- )
2
1 F
0 1 1 1 1 1
w1975 1980 1985 1990 1995 2000
Annual transmission investments from 1975 through 1998 and projections for

1999 through 2001.

Figure — Transmission I nvestment®

! Eric Hirst and Brendan Kirby “ Transmission Planning for a Restructured U.S. Electric Industry”,
prepared for Edison Electric Institute June 2001
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Congestion a Moving T ar get

As indicated in the Figure on the next page, the locations of transmission congestion
can and will vary for different reasons, such as temperature differences between
regions, time of day and the season of the year. In the Figure it can be observed the
locations of congestion during the summer and winter of 2000 was different from the
locations during the same period in 2001. Example — Summer 2000, the upper
Midwest was cooler than normal. The South was hot and humid with higher natural
gas prices, low cost energy from the Midwest coal fired resources tried to flow south
to meet demands created congestion from north to south along ECAR and MAIN.
Summer 2001 saw a return to more normal temperatures and congestion flowed from
south to north and west to east directions, localizing the congestion along the
boundary between the MAPP and MAIN region as well as the eastern boundary of
ECAR with the SERC region.

August 2001 December 2001
5 — Vi

Lacation of Co
Constrained Flow Directi

December 2000
1‘:‘ = 11.’ ’\’ E

o % rm

wsce IM}\-
MAPP .{ ',am,

Location of Congestlon

t Ln-:atlnn I'h' L‘:-ngstl\:n 1 l!}
h 5

FERC Source: NERC Central REp:IEItDr'g’ for Security Events [TLR Procedures 2C and Higher) and FriedWire, Inc.

Summary of Key Findings

The challenges and issues the I SO Planning staff face are very similar throughout the
nation. The following were the key findings that resulted from the site visits and
interviews with the | SOs management and staff:

CERTS 3 Electric Power Group
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ISOs have the technical tools and ability to identify current and future
transmission reliability criteria deficiencies and develop solutions to address
bottlenecks through upgrades, new lines, and remedial actions schemes.

ISO’'s have the ability to identify the current economically significant
bottlenecks; however, these tend to shift around based on market conditions.

Transmission bottlenecks are more acute during extended peak demands, large
resource outages, major construction projects, high fuel differential costs
between regions and other market conditions.

The ISO’s are challenged when asked to develop a business case justifying a
market economics project and lack the necessary market models to adequately
forecast and “prove’ their need.

Transforming the transmission network from the historical verticaly
integrated design to an open competitive network that facilitates large regiona
power transfers may have a significant price tag and there are no established
processes for reviewing and getting approvalsto build such facilities.

SO transmission expansion plans are shared with market participants for the
purpose of attracting alternate solutions (i.e., generation, load response).

Generation interconnection projects dominate the transmission planning
process.

The inter-1SO transmission projects under serious review or development are
DC lines and they are being driven by merchant transmission interests:

Cross Sound (NY-NE), Neptune (PIM-NY), Lake Erie Link (PIM-
Canada) and Harbor Cable (PIM-NY)

Regulatory approva process, especially for multi-state projects, is long and
consequently may be very uncertain.

Uncertainty about cost recovery and regulatory treatment provides a
disincentive for Transmission Owners to do anything more than reliability
projects.

There is a disconnect between who pays for new transmission vs. who
benefits — the customers of the local transmission owner could be straddied
with the costs of fixing bottlenecks while those benefiting may be located
severa states away.

A market design that does not include LMP creates disincentives in many
cases — congestion costs added to uplift are spread over all users of
transmission.

The minimum interconnection standard for new generators does not ensure
deliverability and as a result it creates stranded generation pockets, does not
address regional adequacy issues and puts the planning process in a
reactionary mode.

CERTS 3 Electric Power Group
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» Generation solutions have shorter lead times versus those for transmission
projects and can provide a quicker fix to many bottlenecks, but recent
generation project cancellations around the nation are creating challenges for
the grid planners and eventually customers.

» Thereis limited data available on planned new generation projects to support
I SO long term planning studies.

» Among the six 1SOs there is not a common definition or method of
monitoring and tracking congestion.

| SO Congestion Costs:

Total congestion costs experienced by the six 1SOs for the four year period from
1999-2002 totaled approximately $4.8 hillion. In this same time period the
congestion in the NYI1SO control area accounted for approximately $2.8 billion or
57% of the total congestion cost for the six 1SOs.

ISOs Yearly Congestion Costs
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PIM  CAISO NYISO MISO ERCOT ISO-NE

Millions of Dollars

I SO Congestion Costs By Year

List of | SO Bottlenecks Sorted By | mpacts:

Summary of bottlenecks by SO are provided in the following figure. Historicaly,
| SOs have not addressed bottlenecks related to nationa security — focus has been on
reliability, customer impacts, TLRs, and market economics.
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List of 1SO Bottlenecks Sorted By Priority:
Based on the information received during the interview process, impacts the
bottlenecks have on reliability and markets and the cost data the priority for
addressing the | SOs bottlenecks are as indicated in the Table below:

Priority | SO Comment

1 NYISO | Congestion costs over athree year period
are averaging in excess of $900 million
per year.

2 ISO-NE | Loadisat risk

3 CAISO | Cdiforniahastwo significant load
pockets that are forecasted to bein
violation or reliability criteriaand apath
that has inhibited transactions between

CERTS
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the northern and southern portions of the
State.

4 PIM PJM’ s congestion costs continue a four
year trend of almost doubling each year,
but the majority of 2002 increaseisa
result of adding PIM West to its market.
5 MISO At thistime, the true congestion costs are
unknown. The region will have difficulty
operating an efficient market with the
limited EVH infrastructure.

6 ERCOT | ERCOT will need to expand its transfer
capability to accommodate new
generation and achieve market efficiency.

List of Transmission Project Costs.
The Table below indicates the costs associated with some of the proposed
transmission projects to relieve congestion:

SO Proj ect Cost (Million)
CAISO Path 26 $306
Imports into San Diego $252
ERCOT | Two 345KkV linesfrom West Texas to North $140
Texas
MISO Vision EHV Infrastructure $7,000
Gains Substation — add a second 345/138 kV $7

transformer bank - needed to serve load growth in
the area of Grand Rapids, Michigan

NYISO | Marcy-New Scotland 345 kV circuit —line $75
originally built for 765 kV could be converted
from single to double circuit

Rebuild two 115 kV lines out of Leedsto 345 kV $225

ISO-NE | Build a 345 kV loop around the Southwestern $600
Connecticut area (Phase 1 and 2)

Reinforce Northwest Vermont load pocket $125

PIM Adding 500/230 kV transformers at Doubs $22

Substation (Northwest of Washington, DC)

CERTS 3 Electric Power Group
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1. Introduction

The U.S. Department of Energy (DOE) National Transmission Grid Study (DOE
2002) determined that congestion in the U.S. electricity transmission system
places daily constraints on electricity trade, increasing both electricity costs to
consumers and the risk of blackouts. In an effort to support DOE’s investigation
of transmission bottlenecks that affect the national interest, the Consortium for
Electric Reliability Technology Solutions (CERTS) surveyed the aurrent state of
transmission congestion around the nation. The goals of CERTS' study were to:

» Assess transmission operations and planning at the nation’s Independent

System Operators/Regiona Transmission Organizations (1SOSRTOs)

» Using available data, quantify the impacts of transmission congestion on

operations and economics

> ldentify the impact(s) of the transmission bottlenecks and rank the regions

in order of priority requiring action.

This report describes the study findings, which are based on interviews and
discussions with the nation’s six 1SOs — the California 1ISO (CAISO), the New Y ork
ISO (NY1S0), the Midwest 1SO (MISO), ISO New England (1SO-NE), the Electric
Reliability Council of Texas (ERCOT), and the PIM Interconnection (PJM). In
addition, this report summarizes the information on bottlenecks gathered from other
sources including the Federa Energy Regulatory Commission (FERC), the Western
Governors Association (WGA), the North American Electric Reliability Council
(NERC), and the Edison Electric Institute (EEI).

Discussions with the | SOs focused on the following key issues:

Definition(s) of transmission bottlenecks used by each 1SO

Impacts of transmission congestion on operations, types of problems
caused by congestion (i.e., inability to import, export, use of higher
priced resources, serve load), and timing of congestion (i.e., seasonal,
annual peak, on peak, off peak)

Historical pattern and trends of congestion costs

Facility limitations or condition that is creating congestion (i.e. line(s),
equipment, stability)

Transmisson modifications required to eliminate or mitigate
congestion issues

Transmission planning methods and processes, including coordination
process with directly connected control areas and 1SOs as well as
regional planning activity

This report presents the findings of the CERTS study as follows:
Section 2 — background on and definition of transmission bottlenecks
Section 3 — summary of CERTS study methodol ogy

Section 4 —results of CERTS' survey of 1SOs

UM FOR ELECTRIC RELIABILITY
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Section 5 — summary of bottleneck information from ISOs and other related

organizations

Section 6 — key findings
Section 7 — prioritizing transmission bottlenecks identified in this study based on the

priority of required action

Section 8 — references

2. Background and Definition

The National Transmission Grid Sudy, prepared by the U.S. Department of
Energy (DOE) and presented to the President in May 2002, describes the
formation of the U.S. electricity transmission system by vertically integrated
utilities that historically produced and transmitted electricity to meet local
demand. Interconnections between neighboring utilities were constructed to
increase system reliability and share the economics of excess or low cost
generation. The transmission system is an extensive, interconnected network of
high-voltage power lines specifically designed to transport electricity from remote
generators to meet the demand of the utilities customers. The introduction of
competition in wholesale electricity markets during the past decade has called
upon the transmission system to accommodate flows of electricity for which it
was not designed. The result has been congestion in the system. According to a
recent DOE independent assessment of the transmission system, it was found that
interregional transmission congestion costs consumers hundreds of millions of
dollars annualy, even though wholesae electricity markets have lowered
consumers’ electricity bills by nearly $13 billion ayear.

To address the problems of transmission congestion, the Secretary of Energy
chartered an Electricity Advisory Board, which in turn, established the
Transmission Grid Solution Subcommittee. A report (Transmission Grid
Solutions Report September 2002) prepared by this Subcommittee highlights the
importance of eliminating transmission grid bottlenecks and calls for:

» DOE to identify “National Interest Transmission Bottlenecks”
that need to be relieved by construction of new facilities to
upgrade or expand the transmission grid,

» Congress to enact legidation that would provide FERC with
“backstop” authority to approve applications to site “Nationa
Interest Transmission Facilities’ to relieve DOE-identified
bottlenecks, and

» The formation of RTOs to facilitate grid expansion and to
improve the operation of competitive wholesale electricity
markets.

The Electricity Advisory Board's report defines transmission bottlenecks as
follows: “Bottlenecks occur when the system is constrained such that it cannot

CERTS 3 Electric Power Group
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accommodate the flow of electricity and systematically inhibits transactions.
Thus, a bottleneck has economic and/or reliability impacts.”

The September 2002 report also notes that all transmission systems have an upper
limit — a “reliability limit” — on their ability to transfer electricity and that
bottlenecks and the methods to aleviate their impacts cannot aways be
straightforwardly specified:

A bottleneck is not always the inability to transfer electricity
from point A to point B due to asingle transmission circuit, but
can be due to the inability to transfer electricity over a group of
lines (sometimes called an interface or flowgate) or a system
voltage or system stability limit that occurs at a given level of
electricity transfer. Therefore, relieving a ‘bottleneck’ may
involve more than just replacing or upgrading one facility. In
some cases, it may not even involve a transmission line at al,
but rather the addition of voltage support equipment (capacitors
or static var compensators), local generation or stability
enhancing devices, such as power system stabilizers on
generating units. Even after an identified reliability limit is
relieved, another facility or group of facilities will show up as
the next higher reliability limit. As such, the reliability limits to
the transfer of electricity should be thought of as ‘system’
reliability limits that require a ‘system’ solution, not just the
upgrade or replacement of one facility.

The Key Impacts of Bottlenecks:
Bottlenecks may be present under normal operating conditions, aresult of
equipment failures or system disturbance and/or peak system demands.

Physical Security of the Electricity System — Vulnerable infrastructure
elements or critical facilities whose loss or impairment would substantially
reduce the transmission of electricity into or out of key load or resource
centers.

Reliability — Criteria established by North American Electric Reliability
Council (NERC), Regiona Reliability Council, or local jurisdiction (state
or 1SO) limit transmission capability due to:

- Stability Limits — Anticipated power flows after a contingency in the
list of specified contingencies would exceed stability limit, resulting in
an unstable power system.

- Thermal Limits — Anticipated power flows after a contingency would
exceed the thermal limit of aline or a component of the network (e.g.,
atransformer).
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- Voltage Collapse — Anticipated power flows after an event would
create a reactive demand that would exceed the local reactive
resources, resulting in rapid voltage decay.

- Loop Flow — Unscheduled power flows on lines or facilities that result
in aviolation of reliability criteria.

- Resource Deficiency — Installed capacity levels are inadequate to
support the load demand.

Market Economics — Bottlenecks prevent efficient/lower cost generating
resources from serving the customers. Examplesinclude:

- Implementations of transmission loading relief procedures (TLRS) in
the Eastern Interconnections that result in reduction or termination of
energy transactions.

- Inability of Southern California resources to compete for Northern
Cdlifornia load (congestion on California Path 15 in a south-to-north
direction)

3. Study M ethodology
The study described in this report comprises of three key activities:

Review of publicly available documents from:
- 1SOs
- FERC
- Western Governors Association (WGA)
- North American Electric Reliability Council (NERC)
- Edison Electric Institute (EEI)
- DOE

Interviews with planning and operations personnel from the six 1SOs (on-
site interviews were conducted for al 1SOs except PIM, whose
representatives were interviewed on a conference call)

An assessment to quantify the impact of congestion on operations and
economics and a ranking of the identified transmission bottlenecks

4. Independent System Oper ators Survey Results

The subsections below describe the results of interviews with the six 1SOs surveyed
for thisstudy. Each subsection begins with asummary of key findings, followed by
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the detailed information gathered from documents provided by each 1SO and the
extensive interviews with 1SO personnel.

4.1 Cdlifornia Independent System Operator (CA1SO)

Summary of Key Findings

CAISO’s criteria for selecting transmission expansion/enhancement projects are
based on system reliability (e.g., the specification of a double contingency that
includes the simultaneous loss of a critical transmission line and a significant
resource) and economics (cost to eliminate congestion is less than or equa to
forecasted congestion cost). Transmission bottleneck projects totaling $720 million
have been proposed, with two projects based on market economics (Path 15, Midway-
Los Banos and Path 26, Midway-Vincent) and two based on reliability (increasing
import capability to San Francisco and San Diego areas). Projects based on
economics are facing an increasingly uncertain future because of regulatory
uncertainty and construction cost recovery issues. For generation interconnection, the
CAISO complies with FERC's policy of only requiring the minimum reliability
standard, which may result in pockets of stranded generation. CAISO currently uses
zonal pricing but will shift to locational marginal pricing (LMP) in 2005.

Information provided by CAISO

CAISO control area includes much of the state of California. The other control areas
in California are made up of the public power systems of Los Angeles and
Sacramento and the Imperial Irrigation District. The CAISO provided the following
information regarding transmission bottlenecks and transmission planning from its
web site (www.caiso.com) and interviews with some of the CAISO staff.

CAISO Grid Coordinated Planning Process

[Figure 1] is a block diagram of the CAISO’s process that is used to plan future
changes and additions to the grid. The URL location on the CAISO’s web dte for
transmission planning information is wwwl.caiso.com/thegrid/planning/. The
following is an excerpt from the web site.

The CAISO Grid Coordinated Planning Process is flexible;
projects can be generated from a variety of sources including
transmission owners, CAISO, or any entity that participates in
the energy marketplace by buying, selling, transmitting, or
distributing energy or ancillary services into, out of, or through
the CAISO-controlled grid. The participation of all of these
interests in the planning process is expected to facilitate the
development of projects that will result in a grid that best meets
the needs of all its users and maximizes benefits to the state of
Cdlifornia.
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The projects that will be developed through this process will fill
anumber of needsincluding:

Interconnecting generation or load

Protecting or enhancing system reliability?

Improving system efficiency

Enhancing operating flexibility

Reducing or eliminating congestion

Minimizing the need for must-run contracts

VVVVVYY

Annua Transmission Plans —“The overall CAISO planning process relies heavily on
the Participating Transmission Owners (PTOs) that filed annual transmission plans
primarily for the portions of the grid that they own. These annual plans are
coordinated with neighboring systems and describe the proposed facility additions
over a minimum five-year planning horizon.” It is not unusual for the CAISO to
expand the planning horizon to ensure long lead time projects are accounted for and
thereis effective coordination between mid-term and long-term planning.

1) Request for 2) Projects or 3) Projects
Interconnection Needs Idertified
Process Identified by the | g o i1 PTO Armual
(Flowchart 2) IS0 or Other Plan
Market Participant {Flowchart 3)

4) Complete Western
Interconnection Coordinated
Planning Process and
WSCC Rating Process
(Flowchart 4)

5) Applicable 150
Reliability and Operational
Flexibility Review

6) Determination of
Cost Allocation

3
7) Permitting, Design.
and Construction
(Normally Completed
by the PTC

Figure 1- Flow Diagram of CAI1SO’s Coordinated Planning
Plans identify system concerns and evaluate the technical merits of various
potential transmission, generation, and operating solutions. In conducting their
analyses, the PTOs will address the needs identified by the various market
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participants. The CAISO is involved in the annual PTO planning process [see
Figure 2] and the study cases and simulations developed for these annual plans
will be available to CAISO and other market participants so that integrated review
and independent studies can be accommodated.

PTO Annual Coordinated Svstem

Assessment Process

IS0 PTOs

1) PTOs Develop Proposed
Base
Cases and Study Plans with
[mput from Market Participants

2) 1S0vStudy Group Reviews and
Approves
Base Case Assumptions and Study Plan

3) PTOs Finalize Base Cases,
Complete Studies,
Summarize Study Results,
Develop Alternative Sclutions

4) 1S0/Study Group Reviews
Study Results and Proposed
Alternative Solutions

31 PTO Imitiates Western
[nterconnection Coordinated
Planning Process for Mew or

Changed Projects
(see Chart 4)

Figure 2 - Flow Diagram of PTO’s Coordinated System Assessment Process

Projects flow through the Western Electricity Coordinating Council (WECC)
Transmission Planning Process. Once CAISO projects are identified, they will go
through the WECC for coordination and integration. To the maximum extent
possible, the CAISO planning process utilizes the WECC to streamline
transmission planning and avoid redundancy. An additional advantage of utilizing
WECC is that al transmission owners in California follow these processes
whether or not they are CAISO PTOs.

CAISO Review Process — All CAISO Grid projects will also undergo a CAISO
review process, focused on ensuring that projects connected to the grid will meet
the CAISO grid planning criteria. Assessment of many projects according to the
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grid planning criteria will have aready been undertaken as part of the WECC
process. In addition, concurrently with WECC'’s transmission planning process,
CAISO will conduct an operational review to ensure that each project meets
CAISO’'s needs for operational flexibility and the requirements for proper
integration with the CAISO grid. Many projects will aso need to be evaluated
from an economic perspective to determine whether project costs make economic
sense and should be incorporated into the access fee or split among directly
identifiable beneficiaries.

Generation interconnection — Generating resources are built to a minimum
interconnection reliability standard, which does not assure deliverability. The
developer has the option to pay for upgrades that will ensure deliverability. If the
developer elects not to incur the added cost to ensure that their dispatch is
physically feasible the CAISO will evaluate future congestion impacts. If the
evaluation indicates the potential for significant congestion, the CAISO will
develop an expansion project and all associated project costs will be allocated
appropriately, based on assignabl e benefits.

Construction — At the end of the planning and review process the CAISO will
track construction to ensure project is completed and in service when needed.

Congestion Costs
Figures 3 below shows the CAISO’s average monthly congestion costs for the
years 1998-2002 and Figure 4 shows the CAISO’s total annual congestion costs
for the same years. The year 2000 was probably the most significant year in the
California dysfunctional market, which explains some of the high congestion
costsfor that year.

40000
Ja000
w
= 30000
é 25000
2 0000 W Irtrazonal
] O Interzonal
2 15000
g
= 10000 I
A0
I:I T T T T
1935 1939 2000 2001 2002
Years
Source - CAISO MNOTE: Mo intrazonal data available for 1933

Figure 3—Average Monthly Congestion Costs- 1998-2002

CERTS ¥ Electric Power Group

UM FOR ELECTRIC RELIABILITY



Page 26

450
400
350
300
250 B Intrazonal

200 O Interzonal
150
100 [

50
o | [ |

1998 1999 2000 2001 2002

Years

Millions of Dollars
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Figure 4— Total Annual Congestion Costs— 1998-2002

Interview team observations based on on-site interviews with CAI1SO staff:
» CAISO will be implementing LMP in 2005 or sooner.

» Based on system performance, ssmulation studies, and economic evaluations
CAISO has proposed four projects to alleviate bottlenecks, two of the projects
are justified for reliability reasons and two are justified for economic reasons.
Figure 5 shows CAISO bottlenecks.

0 Reéliability Projects
Increase import capability into San Francisco Peninsula
Increase import capability into San Diego area
0 Market Economics Projects
Path 15: Midway-L os Banos
Path 26: Midway-Vincent

» The criterion used to determine need for the four projects:

o Planning criterion for reliability projects — The area being evaluated
should be able to withstand the simultaneous loss of a critical transmission
line or facility with the loss of a significant resource contingency. In the
case of the San Francisco Peninsula, based on historical performance, the
criterion is the loss of two major resources.

0 Economic criterion for market economics projects — The cost to eliminate
congestion is less than or equal to the expected congestion cost.

» The cost of the above two reliability justified and two economically justified
transmission projectsis approximately $720 million.
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0 Path 15 upgrade: A new Los Banos — Gates 500-kV line and Gates —
Midway 230-kV line, plus two 225-MVAR capacitor banks. Cost - $306
million. The CAISO using reasonable assumptions calculated that, in a
drought year, the project savings are $205 million dollars or two thirds of
the project cost and, in anormal year, the savings are $104 million.

As described above, in concluding that the Path 15 Upgrade would pay for
itself within one drought year and three average years, the CAISO
assumed that generation would develop uniformly throughout the state.
The CAISO did not suggest that more generation is more likely to develop
in the South than in the North, but noted that if this happened, the savings
from the project would be even more significant (ranging from $69
million per year to $1,304 million per year depending on the reasonable
assumptions that are made). Of course, if more generation develops in
Northern California than Southern California the savings would range
from $12 million per year to $137 million per year. The CAISO is
awaiting approval on this project from the CPUC.

o Path 26 upgrade — Installation of a generating tripping scheme. Cost - $2
million. Path 26 is south of and in series with Path 15. If Path 15 is
upgraded, congestion problems will move to Path 26; the current cost to
resolve congestion on Path 26 islow. The percent of time congestion was
present and documented for 2000 and 2001 was 1% and 4% respectively.
The project is currently going through the CPUC review and approval
process.

0 San Diego Area — A new 500-kV line between Valley and Rainbow,
installation of 500/230kV transformer, with flow control capability, 230-
kV line work and additional voltage support. Cost - $252 million. Inthe
first quarter of 2003, the CPUC reviewed the project and it was not
approved. The CAISO will appeal the Commission’s decision.

0 San Francisco Peninsula - Convert the existing 60-kV line between
Jefferson and Martin to 230 kV. Cost - $150 million. The project is
currently going through the CPUC review and approval process.

» Projects that are based on economics face an uncertain future for several
reasons. First, there is a need for appropriate market modeling tools to
support the decision-making process associated with forecasting need in an
open competitive market. Second, the review and approva process is not
clear, especialy for multi-jurisdictional projects. Third, there is uncertainty
associated about who pays for construction of new lines and facilities and how
cost recovery will be possible.
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Figure5- CAISO Transmission Bottlenecks

» Vaue of Transmission Projects — In early 2001, CAISO staff began

developing a methodology to assess the economic value of proposed
transmission projects. CAISO deemed this effort necessary because thereis no
commonly accepted methodology in California or elsewhere in the nation for
evaluating the economic value of transmission facilities and because CAISO
is increasingly faced with the need to make determinations on proposed
transmission facilities that are justified based on economics rather than
reliability. The CAISO, with input from industry stakeholders, worked on
developing this methodology with a common object to reduce, to the extent
possible, the possibility of inconsistent assessments and results at the various
stages of project approval. CAISO issued a request for proposal (RFP) for a
consultant to develop the methodology in consultation with CAISO and a
steering committee; the US office (Boston) of the United Kingdom consulting
firm London Economics (LE) was selected.

The LE methodology provides a comprehensive, highly sophisticated
approach to evaluating the economic benefit of transmission projects.
However, CAISO believes that modifications and enhancements to the LE
methodology are necessary before it can be used. The CAISO Department of
Market Analysis and Grid Planning are working with LE to make the
necessary modifications. The objective is to develop a revised methodol ogy
that “reasonably” captures the economic benefits of transmission upgrades,
considering:
» new generation entry
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» market power
» awide spectrum of system conditions

A revised LE methodology paper should be available by first quarter 2003.
See CAISO’swebsite for more information (search: “London Economics”).

» The CAISO has approved more than $1.0 billion in transmission expansion
and replacement since it began operations in March 1998.

4.2 Electric Reliability Council of Texas— (ERCOT)

Summary of Key Findings

ERCOT has reassigned congestion costs so that they are no longer uplift costs but
are instead assigned to the entities deemed responsible for the congestion. This
reassignment has significantly reduced congestion costs in the ERCOT system,
from $180 million for eight months of 2001 to $41 million in 2002. 1n 2002, the
ERCOT area was divided into four congestion zones. West, North, South and
Houston. Each zone has generating resources in excess of the peak demand.
Since February of 2002, there is little difference between the monthly average
marginal energy clearing prices between zones. ERCOT is the only ISO that
requires al consumers to pay for transmission integration costs associated with
new generation facilities. In ERCOT, over 95% of energy requirements are
managed through bilateral schedules and 80 % of ancillary services are self
arranged. Three major new transmission projects are called for in ERCOT’s
current plan, one for reliability reasons, based on planning criteria violations, and
two for economic reasons. ERCOT isin the process of developing the necessary
justification to support the two economics-based projects.

Information Provided by ERCOT

ERCOT provided the following information regarding transmission bottlenecks
and transmission planning from their web site (www.ercot.com) and interviews
with some members of the ERCOT staff.

The ERCOT ISO supervises and exercises comprehensive authority over the
overall planning of bulk transmission projects that affect the transfer capability of
the ERCOT transmission grid. ERCOT’s Transmission Planning information can
be accessed on their web site at the following URL:

www.ercot.com/Participants/ SystemPlanning.htm

Determining the Need for Transmission Additions to Address Constraints
ERCOT uses the following criteria in determining when constraints need to be
addressed by transmission facility additions:
» Studies show that a contingency on the transmission system will result in
one or more of the four conditions listed below under the forecasted
generation additions:
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1. Flow on a circuit is at or above the therma limit for the post-
contingency loading
2. Voltage at abusisat or below the minimum post-contingency limit
3. A portion of the transmission system reaches a state of voltage
instability that may lead to voltage collapse
4. A portion of the transmission system would not be dynamically stable
if aparticular disturbance were to occur
> Significant excess generation is constrained inside an area where
forecasted load fails to materialize as is anticipated or where the load
growth cannot be met by sufficiently competitive new generation as a
result of the inability to site new generation in that area
» Additions may be indicated when the studies show an inadequate amount
of transmission capacity in aload area.

Considering New Transmission Proposals Submitted by Interested Parties
ERCOT’s “Procedure for 1SO Evaluation.” requires them to consider al new
transmission proposals submitted by interested parties that comply with the
protocol. The 1SO will support those proposals that meet ERCOT’s planning
criteria and, in accordance with the above procedures for assessing need, best
meet the system’ s future requirements.

Processing of Requests for New Generation I nterconnection

ERCOT receives and processes new generation interconnection requests as per its
“Generation Interconnection Request Procedures.” As a part of that request
procedure, ERCOT performs a steady-state security study to determine how
feasible a site is for interconnection and at what level the generator can expect to
run with other generation in operation in the area before significant transmission
additions are required. In addition, a very rough estimate is made of the
transmission system additions or upgrades needed to integrate the new generation.
If the generating entity decides to go forward at the proposed site, the 1SO will
then initiate a full interconnection study. Once an interconnection agreement is
signed, the local transmission owner commences the construction of all required
high voltage transmission facilities. The generation owner is responsible for low
voltage interconnection requirements associated with plant auxiliary power
requirements.

Recommendation of Needed Transmission Facility Additions
ERCOT transmission planning process considers both reliability and market
facilitation in its planning activities and utilizes the results of the constraint
studies, the proposed projects submitted by transmission owners and other
interested parties, and generation interconnection security studies to perform
ongoing transmission planning. The objective of the planning process is to
determine transmission facility additions or modifications needed to:
Maintain reliability sufficient to meet ERCOT and NERC transmission
planning and operating criteria
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Integrate new generating facilities that, in the opinion of the 1SO, are
reasonably sited.

Adequately serve areas with increasing load

Provide adequate competitive generation to meet the load demand of each
ERCOT zone

Support renewable energy projects

Conducting Open Review and Comment on Proposed Facility Additions

ERCOT posts all recommended transmission projects, including support
information for them, on its website and notifies the Texas Public Utilities
Commission (PUCT) staff, ERCOT Technical Advisory Committee (TAC), TAC
Subcommittees, and ERCOT distribution list of the posting. 1n addition, ERCOT
schedules open meetings for all interested parties to discuss projects prior to their
final consideration.

Submitting Final Recommended Transmission Projects to the ERCOT Board and
Notifying PUCT

Following the open meetings and after all concerns and issues are adequately
addressed, ERCOT will determine the final recommended transmission projects to
be submitted to the ERCOT Board for review and approval. Thisis normally an
annual process, but may occur more frequently if system conditions so require.
ERCOT formaly informs PUCT of al recommended transmission projects and
the designated providers for those projects.

1980

MW
1619
MW

Figure 6 - Transfer Capability between the ERCOT Zones

/

Transfer Capability between Zones

Figure 6, identifies the current transfer capability between the four ERCOT zones.
Although a total of 4,590 MW of transfer capability exist between the zones it is
not significant relative to the regions peak demand (57,606 MW) and installed

CERTS ¥ Electric Power Group

Con UM FOR ELECTRIC RELIABILY ECHNOLOGY SOLUTIONS



Page 32

generating capacity (74,247 MW). Figure 7, indicates that in 2002 each zone had
generation resources in excess of its peak demand.
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Figure 7 - Zone Demand at 2002 Peak vs. Gen

Congestion

ERCOT separates transmission congestion into local and commercially significant
congestion. A Commercially Significant Constraint (CSC) is a constraint that
results in the maximum flow of power between zones, while still operating within
grid reliability limits, but limiting the free flow of energy within the ERCOT
market to acommercially significant degree.

CEC Dhrect Assigned Cost -
£41.04% 000

1.
Feb. 15, 02 through Dec. 22, 02

ZSC Uplifted Costs —
£165,081,000
July 31, 01 through Feb, 14, 02

Sonarce of Data - ERCOT

Figure 8 - Comparison of CSC Congestion Cost (Uplift vs. Direct Assign)

Effective February, 15, 2002, ERCOT started a new congestion cost allocation
method, which resulted in reassigning congestion cost from an uplift to all loads to a
direct alocation to those entities that are responsible for it. ERCOT manages
congestion in real-time and determines ‘ shift factors' for zone to zone transactions in
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order to calculate the contribution to congestion for each such transaction.
Congestion costs are directly assigned to those entities with actual injections and
sinks (not schedules) that have an impact (direct or indirect, such as loop flow) on a
This enhancement has resulted in a significant reduction in the
overall cost of congestion across CSCs. Figure 8 compares the CSC congestion cost
incurred for the period July 31, 2002 (start of single control area operations) through
February 14, 2002 and a much reduced amount of congestion incurred for the period
since February 15 through December 22, 2002. Figure 9 shows the accumulated CSC
congestion costs for 2002.
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Figure 9 - 2002 Estimated Cumulative CSC Congestion Costs

Figure 10 indicates that after redirecting congestion costs there have been
reasonably constant prices across the four zones. Thisis due to the fact each zone
has more installed generating capacity then its peak demand, the zones have a
diversified resource mix and reasonably similar fuel cost.
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Differences in bar heights represents price separation by zone which
indicates zonal (CSC) congestion
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Figure 10 - 2002 Zonal Average Marginal Clearing Pricefor Energy

Observations by the interview team from on-site interviews with ERCOT staff
>

Acquiring transmission rights-of-way for new transmission lines can
impact project timing. Transmission Owners (TOs) who retain rights-of-
way in their rate base beyond a reasonable period of time may be subject
to cost recovery limitations by the PUCT. Asaresult TOs may wait until
thereisahigh level of certainty in a project before acquiring the necessary
rights-of-way. Uncertainty and risk management can delay projects and
become a cost driver.

An extended period of limited transmission capital expenditures, new
generation siting in Texas and recent plant retirements have ERCOT
playing catch up. A reason for the limited capital expenditures in the past
may have been that under the verticaly integrated utility structure the
utility had the ability to make trade offs between transmission capital
expenditures and a pass through fuel costs associated with redispatch

The current regulatory process to review and approve lines that are needed
to facilitate the market is not completely clear.

In the fall of 2002, ERCOT was informed that 7,000 MW of existing
generation will be retired. This will not present an immediate resource
adequacy issue, but it presents challenges for the transmission planners
that will need to perform multiple assessments and mitigation plans, which
include the need for Reliability Must Run contracts for a short duration.

In ERCOT, all consumers pay for transmission integration costs associated
with new generation facilities. ERCOT isthe only ISO/RTO that has such
apolicy.
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» In the ERCOT market, 95% of the energy is procured through bi-lateral
agreements and 80% of the ancillary service requirements are met through
sdlf-arranged transactions.

» Asaresult of the current level of congestion being low, ERCOT’s primary
focusisto resolve immediate problems that affect local areareliability and
to acquire the necessary simulation and market models to evaluate future
grid expansion needs.

Transmission Bottlenecks

In 2002, the ERCOT area was divided into four congestion zones. West, North,
South and Houston. The limiting CSCs were: West to North, North to West,
South to Huston and the worst being between South to North. There are three (3)
major project associated with three of the four congestion zones. As shown in
Figure11. One of the projectsis required to meet their reliability criteria within
the zone West to North. The other two projects are for economics and the ability
to move energy between South and North and South and Huston. ERCOT isin
the process of developing project justification that supports the two economic
projects.

Figure 11— Commercially Significant Constraintsin ERCOT

South Texas to North Texas and South Texas to Houston — The following isalist
of lines and stations that may need to be built to enhance the competitive market
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and capture the maximum benefits for the consumer. Currently, these projects are
under review and will require alonger—term economic assessment:

» Sdem-Bryan/College Station-TNP 345-kV Line and New 345/138-kV
Station
Clear Springs-Zorn-Harris Branch-Gabriel-Salado 345-kV Line
Cuero-Holman 345-kV Line and Establish Cuero 345-kV Switch Station
Coleto Creek-Cuero 345-kV Line
Whitney-Concorde 345-kV Line
Twin Oak-Lake Creek 345-kV Second Circuit

VVVVYY

West Texas to North Texas Projects:

Note - The first two lines are scheduled to be completed in 2003 and will
eliminate a potential voltage collapse problem in San Angelo and increase
delivery of renewable energy out of West Texas. Project cost: $140
Million for 205 miles of 345-kV line. The remaining three line projects are
under review and awaiting additional generation interconnections to be
signed prior to increasing the export capability from this zone:

Morgan Creek-Twin Buttes-Red Creek-Comanche Switch 345-kV Line
Graham-Jacksboro 345-kV Line

Twin Buttes-McCamey 345 kV line

Red Creek-Comanche Switch 345-kV Second Circuit

Comanche Switch-Killeen Switch 345-kV Line

VVVVY

4.3 Midwest | ndependent System Operator (M1SO)

Summary of Key Findings

MISO has the most requests for TLRs reported by NERC but reports congestion
costs of only $3 million per year. The MISO isin the early stages of operation
and although the customers in the Midwest are incurring congestion costs there is
no mechanism in place to capture or report these costs explicitly or publicly.
Currently, the local utilities are still managing congestion in the traditional
method of re-dispatching their available resources and recovering resulting fuel
differentia costs through rates. The MISO has plans to implement LMP in 2003,
which will provide visibility for some or most of the costs associated with
congestion plus provide the right signal for transmission investment.

MISO anticipates being able to meet projected load growth reliably through 2007.
Due to reported high utilization of existing facilities a portion of the M1SO region
has been denying ATC requests for new uses since 1999. MISO envisions
developing a new infrastructure that will overlay the existing system of 230- and
345-kV lines with a combination of 500-kV and 765-kV lines (estimated cost: $7
billion) and that will address many existing bottlenecks. MISO requires only the
minimum reliability interconnection standard for new generation, which could
result in pockets of stranded generation.
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Information provided by MISO

MISO provided the following information regarding transmission bottlenecks and
transmission planning from their web site (www.midwestiso.org) and through
interviews with some of the M1SO staff.

The following MISO Transmission Planning information can be found at the
following URL —www.midwestiso.org/plan_inter/index.shtml

The MISO Planning Structure

The MISO Planning Advisory Committee (PAC), as shown in Figure 12, consists
of representatives from eight stakeholder groups with a structure similar to the
Advisory Committee. The PAC advises the MISO Planning Staff on policy and
adds adiverse input to the Planning process.

BOARD
PLANNING ADVEORY SUFPORT
ADVISORY COMMITIEE GROUPS AND
COMMITTEE WORKING
GROUES
POLICY
SUBC OMMITTEE
Ops
PLAMHING
AL HOC SETTLEMEH TS
TG O THEE.

Figure 12 - MISO Planning Advisory Structure

The MISO Planning Support Group (See Figure 13) provides technical support
for al planning functions. It is made up of:

— Transmission Owners

— Generators

— Regulators

— Other Stakeholders
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Figure 13- M1SO Planning Support Group

Expansion Planning Group Objectives

» Focusisthe development of the coordinated M1SO Expansion Plan

» Responsible for ensuring that necessary work (data gathering, analyses,
assessments, locally coordinated planning) is accomplished at the lower
levels

» Bringing results of this coordinated work to the Expansion Planning
Group asinput to the MISO Plan

» Recommend requirements for coordination of plans— establishing sub-
regional groups as needed

Transmission Owner Agreement
» The agreement sets up a collaborative process to produce the most
efficient and cost effective plan while giving consideration to the inputs
from all the stakeholders
» Develop MISO Expansion Plan by Integrating:
— Plansfrom IPP Facilities Studies
— Plansfrom TOs
— Plansfrom studies requested by Planning Advisory Committee, or
Regulators
— Plans generated by MI1SO staff to meet reliability or improve
efficiency of system
» Considerationisgiveto a
— Wide variety of contingency conditions
— Alternative projects
— Expected use patterns

The M1SO will use the GE MAPS software package to identify economic
indicators of values of relieving key constraints
» Value of relieving specific constraints

CERTS 3 Electric Power Group
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» Vaueof aLong-Term Vision Plan
» Value of specific more near-term transmission solutions (Stakeholders
provide input to desired transmission solutions to evaluate)

MISO Transmission Expansion Plan (MTEP)

The MISO is currently drafting its first Transmission Expansion Plan that will be
referred to as MTEP 03, in reference to the year of issue, and will be submitted to
the Board in May of this year. The plan will document bulk electric system
projects to be developed through the year 2007 that MISO believes are necessary
to maintain the reliability of the region.

Projects to be contained in the report will be designated as Planned projects or
Proposed projects. Planned projects will be those for which a system condition
has been found to violate applicable planning standards, and the Planned project
has been determined to be the recommended project from among alternatives.
Proposed projects are those for which a system condition has been found to
violate applicable planning standards, and the proposed project is the best-known
aternative at this time. The draft report estimates the direct cost of the Planned
and Proposed facilities is $1.8 billion for the six-year period 2002-2007. Of these
recommended projects, $1,054 million are considered Planned, and $707 million
are considered Proposed and will continue to be reviewed.

Currently, there is approximately 147,000 miles of transmission lines throughout
the MISO area. The total miles of new construction and upgrades under the draft
MTEP 03 would add approximately 3,400 miles of transmission by 2007. This
includes lines that went in service in 2002, as well as lines Planned or Proposed
through 2007. See Figures 14 and 15

3500 -
o115 kv
3 D00 - o138 kY
WG9 K
2500 1 O230 kW
2000 4 B345 kY
1500
1000
5DI:| - g
D T T T T T
2002 2003 2004 2005 2006 2007

Y'ear

Figure 14 - Cumulative Line Additions/Enhancements by Voltage Class\
Miles
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Observations by the interview team as a result of on-site interviews with MISO
staff

» MISOisstill in the early stages of operation and, at thistime, the only 1SO
market in operations is that which is required to meet the regions requests
for transmission service.

» The MISO region has the most requests for TLR (see Figuresl6, 17 and
18) reported at NERC but reports congestion costs of only $3 million/per
year. The transmission line that has the most TLRs is a 69-kV line that
loops around the northeast section of Lake Michigan. There are identified
solutions to reduce the number of future TLRs called on these facilities.
Eight solutions, as shown in Table 1, have been identified for the top
nineteen constraints on the TLR list. Some of the other flowgates will
need to be evaluated further in light of potential new generation additions
in the immediate areas.
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TLR
Rank | rlowgate (NERC ID Number) Pending Improvement Year
1 |Manistigue-Hiawatha B3k Circuit - Rebuilding single circuit 69 K line to doukle | 2004
(MERC ID 3521) circuit 138 kY. Operate rebuilt line at 63 kY
until Plains-Stiles jg rebuilt and new Hiswath
Blraits 138 K line is built.
2 |Stiles-Ambery 133 & Stiles-Crivitz 138 |- Bebuilding double circuit 138 K line either as | 2006
flowe Morgan-FPlaing 344 double circuit 138 KV or a5 one 345 KW circuit
(MERC ID 3544) and one 138 kv circuit
3 |Stiles-Amberg 138k Circuit -Rehuilding double circuit 138 K line either as | 2006
flowy Maorgan-Plains 345k Circuit dauble circuit 138 kY or as one 349 kY circuit
(MERC ID 3524) and one 138 k¥ circuit
4 |KEWALINEE XFMR -Reliefis provided by the FarestJct. Project 2003
flowy KEWALINEE-M APFLETOR which loops the Point Beach-Arcadian 344 line
(MERC ID 3613) into & nevy 138 kY substation with 345-138 ky
Transfommers
5 |M.Appleton-LostDauphin 138 -Reliefis provided by the Forest.Jct. Project 2003
flowy Kewi@lnee 345-138 TR which Ioops the Point Beach-Arcadian 3445 line
(MERC ID 3534) into & new 138 kY substation with 344-138 Ky
Transfanmers
T |Eau Claire — Arpin 345k Circuit - Arrowehead-YWeston provides relief 2007
(MERC ID 3006)
8 |Stiles-Fioneer 138 -Rebuild or reconductor ofthe Morgan-Falls- | 2004
flowy MLARR-White Clay 33 Fioneer-Stiles 138KV line
(MERC ID 3523)
18 |Blackhawk-Colley R <54 - Reconductor Blackhawk-Colley Road 2004
flowy Paddock-ROR =39 138K
(MERC ID 3024)

Table 1-MISO Solutionsfor Some of the Top Constraints
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19 MISO Flowgates
That Account For 80% of MISO TLR Hours

From 1/1/2001 through 12/31.2002
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Figure 18 - MISO Flowgate TLR Hours by Time of Day Relative Eastern
I nter connection

» Although the customers in the Midwest are incurring congestion costs
there is no mechanism in place to capture or report these costs explicitly or
publicly. Currently, the local utilities are still managing congestion in the
traditional method of re-dispatching their available resources and
recovering fuel differential coststhrough rates.

» The MISO has plans to implement LMP in 2003, which will provide
visibility for some or most of the costs associated with congestion plus
provide theright signal for transmission investment.

» MISO is forecasting, based on its current transmission infrastructure and
IPPs that have signed interconnection agreements, that it will be able to
meet anticipated load growth reliably through 2007.

» Generation interconnection — MISO, like the other FERC jurisdictional
ISOs, only requires a generator to build to the minimum interconnection
reliability standard, which could lead to pockets of stranded generation.

» 1SO management and staff realize that they are attempting to operatein a
21%-century competitive electric market with 1950s technology (i.e. 230-
kV and 345-kV transmission systems).

» The Northwest portion (MAPP) of MISO region has been fully utilizing
the existing transmission capability and has been denying ATC requests
for new uses since 1999 and somewhat reflects the of ATC utilization
elsewherein MISO.

CERTS 3 Electric Power Group
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» Theregion has high potential for development of large wind farms.

» MISO vision infrastructure — to overlay the existing 230-kV and 345-kV
systems with a combination 500-kV and 765-kV transmission grid that
facilitates a competitive market while mitigating the impacts on many of
the existing bottlenecks (see Figurel9). The vision plan has a cost
estimate of $7 billion and is a very preliminary long-term planning
concept that is under study for its potential economic and reliability
benefits to the MISO region. See Table 2 below for the number of miles
of new transmission being proposed under the vision plan.

Voltage Miles of New
Transmission
765 kV 1360
500 kV 3670
345 kv 2670

Source of Data - MISO
Table2- Milesof Proposed EHV in MISO’sVision Plan

The features of the envisioned overlay as stated by Dale Osborn, MISO, in
his“Power the Plaines’ presentation on Sept. 9, 2002, are as follows:

- It would relieve the present constraints in the Mid-Continent Area
Power Pool (MAPP) and on the MAPP- Mid-America
Interconnected Network (MAIN) boundaries by adding
transmission capacity spanning the constraints
It would collect generation along the Manitobato-Omaha line and
deliver it to the south and east.

It would relieve the Cooper South Flowgate (southeastern
Nebraska) by creating a counterflow on the Illinois-to-Wisconsin
border that pushes south through MAIN and the East Central Area
Reliability (ECAR) Coordination Agreement region into
Tennessee Valey Authority (TVA) and Arkansas then north
through Oklahoma and Kansas to Cooper South. This is an
example of loop flow control through regional system design.

A southern IndianaTVA tie would further enhance the
counterflow.

Loops would have their own backup for contingencies and thus
reduce the impacts of outages on the underlying system.

1,000 MW of hydro power could be delivered on the Manitoba
line.

The loop to Manitoba could be used to receive wind energy and
send it back, firmed up by hydro power, at atime when the energy
could be best used by the loads.

Reliability would be increased as the loops represent transmission
capacity with an availability of 99%.

North to south power and energy exchanges are being evaluated as
apossible source of revenueto justify the overlay. The priceinthe
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north is lower due to a prevalence of low cost coal in the region.
The south is dominated by gasfired generation. Information
concerning the power transfer performance and the economics of
the overlay and its parts will be contained in the MISO
Transmission Expansion Plan 03.

The 500 kV overlay spans the constraints in the present
transmission system and adds transfer capability to the
transmission system.

Transmission Expansion

W Midwest 150 Service Territory
TES 1 5PP Servce Terilory

v

> MISO vision — Regional EHV expansion
* Further Reduce TLR Events
= Further Increase AFC
« Access New Generation g = Constrained Flowgates
* Link Markets

Figure 19- M1SO’sVision — Regional EHV Transmission Expansion

4.4 New York Independent System Operator — NYISO

Summary of Key Findings

Since January 2000, NY1SO has experienced transmission congestion costs of
approximately $2.75 billion.  Critical bottlenecks that are associated with
approximately two-thirds of the congestion costs are the upstate Central East and
Leeds interfaces. Two merchant direct current (DC) lines, the Neptune and
Harbor Cable projects, are being developed. Transmission expansion is generally
undertaken based on reliability justification; expansion of transmission facilities
based on economic justification is amost non-existent. New requests for
generator interconnections are responding to LMP signals, with 89% of proposed
generation on the “correct” side relieving congestion.
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Information Provided by NY SO

NYISO provided the following information regarding transmission bottlenecks
and transmission planning from their web site (www. nyiso.com) and through
interviews with some of the NY SO staff.

NYISO Transmission Expansion and Interconnection Process (see Planning web
site http://mwww.nyiso.convservices/planning.html)

NYISO's Transmission Expansion process includes all reinforcements of the
transmission system, such as added facilities, modifications, or upgrades of
existing lines equipment and facilities. Normally, the transmission expansions are
planned for the purpose of increasing the power-transfer capability of the
transmission system and/or to maintain adequate reliability of the interconnected
electricity systems. Figure 19 provides an overview of the NYISO Transmission
Expansion process.

Transmission Expansion Process

Customer Submits IS0 Reviews Project TO Notifies 150 of
Svstem Impact Study —™ o Confirm Reliability [ Propased Project Not
Request to 150 Standards Arc Met. Based on 150 Studies
b
150 Tenders TO{s) Tender Customer Execules
Svstem Impact Study ™ Faeilities Study t  Construction Contract
Agreement (o Customer Agreement o Cuslomer with TO(5)

l

T{Hs) Proceed
with Project

TOs) Submat
Article V11
Application to State

Customer
Executes
Agresment

Customer

Exceules

Agreement
2

End End !
Yes Yes
h
I_H(d] E:-lmlu;:l;!l‘i.ul;i\; %Tiz"f:' iu:jdr:ﬁ:O FEE_‘:'TJT i State Conducts Upon Completion of
and Reports Resulis Study and Report Results Article VII Review Upgrads and Subscquent
to Customer Lo Customer TCC Auction. 150

Determines Incremental
TCCs Due to Upgrade

Customer

Diecides 1o Procesd
a

Project

Approved
o

Decides to Proceed
o

End End End

Figure20- NY1SO Transmission Expansion Process

The Transmission Expansion process begins with transmission
planning studies. Figure 20 shows that the process beginning
with a customer request for a System Impact Study. A System
Impact Study focuses on specific transmission reinforcement
options to achieve specific objectives, so, prior to this study, it
may be desirable to first conduct a Reinforcement Options

CERTS 3 Electric Power Group
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Study to develop a list of conceptua or “illustrative"
transmission reinforcement possibilities to meet more general
objectives. Figure 21 provides an overview of the processfor a
Reinforcement Options Study and how it ties in with the
Transmission Expansion process.

The NYI1SO Staff conducts the Reinforcement Options Study
and develops a limited number of illustrative transmission
reinforcement options, including associated cost estimates, to
increase the transfer capability or transfer limits of the
transmission interfaces identified by the Public Service
Commission (PSC) as having significant congestion. The
reinforcement options developed by the staff must be reviewed
and approved by the NYISO Operating Committee. NYI1SO
provides the reinforcement options results to the PSC and
makes the results available to al customers and potential
customers so that they can evaluate the economic costs and
benefits of new facilities.

Reinlorcement Options Study

PAC Hequests 150
Conduct Reinforcement
Options Btudy

[50 Conducts Study
and Reports Options &
Estimated Costs to PSC

End

Customer Bubmits
Feinlorcement Cptions
Biudy Hequest to 180

150 Tenders
Study Agreement
o Customer

l

Customer
Executes
Mgrecment

Customer|s)

Wish 1o Pursue

Expansion
o

[50 Posts Btudy Results
for All Customers

Vs Tes

150 Conducts Study
and Reports Options &
Esi. Costs o Customer

Customerns) Submil
Byatem Impact Study
Request to 150
]
¥
Links info the

Tranamission Expansion Process

Figure 21 - NY1SO Reinforcement Study Process

Northeast Power Coordinating Council (NPCC) Area
Transmission Reviews
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NPCC has established a Reliability Assessment Program to
bring together work done by the council, its member systems,
and areas relevant to the assessment of bulk power system
reliability. As part of the Reliability Assessment Program, the
Task Force on System Studies (TFSS) periodically reviews the
reliability of the planned bulk power transmission system of
each area of NPCC and the transmission interconnections to
other areas. To assist the TFSS in carrying out this charge, each
NPCC area annually assesses the reliability of the planned bulk
power transmission system within its area and the transmission
interconnections to other areas (an Area Transmission Review)
in accordance with these guidelines. A report of this
assessment is sent to the TFSS for review. Each area is also
responsible for providing an annual report to the Compliance
Monitoring and Assessment Subcommittee about its Area
Transmission Review in accordance with the NPCC Reliability
Compliance and Enforcement Program.

NYISO'’ s Report on Development of Competitive Electricity Markets
In February 2001, the PSC, concerned about the lack of transmission system
expansion requested that NYI1SO evauate transmission reinforcement options that
would increase transfer capability between the NY and neighboring control areas. In
response to this request, the NY1SO developed a study process that not only looks at
the options requested by the PSC but aso conducts the evaluation from the
perspective of the entire Northeast. The objectives of this study are:
» To establish the context of the NY transmission grid within the Northeast
power markets
» To develop arelative measure of the efficiency of the transmission grid in
terms of congestion costs
» To evauate, per the PSC request, illustrative transmission system
enhancements that can improve the efficiency of the transmission grid —
i.e., reduce congestion costs
» To assess, where appropriate, the relative benefits of the enhancements
» Toidentify the barriersto transmission expansion

The following are excerpts of the NY1SO’ s report to the PSC (The TX-Factor in the
Development of Competitive Electricity Markets, Version 2, 11/26/2002)

The Northeast Region of NERC represents approximately
155,000 MW of peak demand and operates four competitive
markets, with some what limited transfer capability between
the markets [see Figure22]. The nominal transfer capability
between the Northeast control areas is only on the order of 4-
5% of the total peak load of the region.

CERTS ¥ Electric Power Group

ELECTRIC RELIABILITY



Page 49
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Figure 22 - Transfer Capability in the Northeast Region of NERC

[Figure23] shows the load and pricing zones within the NY1SO control
area.
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Figure23- NYI1SO Load and Price Zones

Based on the price of energy:
» Zones A-E have are referred to as a the super zone “West NY”, since al
they zones have relatively similar energy prices
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» The balance of the zones can be defined as East NY, where energy prices

are not homogeneous within the eastern zones. The zonesin East NY are:
0 ZonesF -1 are defined asthe Hudson Valley,
o ZoneJ(New York City) and
0 ZoneK (Long Idand)

» The yellow line in Figure 23 shows the boundary between West NY and
East NY, including the boundary between PIM and the East zones, which
defines the Total East transmission interface.

» The upper half of the Total East interface is defined as the Central East
interface.

» Thelower half including the dotted part of the yellow line is known as the
interface between Upstate NY and Southeast NY or the UPNY — SENY
interface. The dotted part of the line effectively divides the Hudson Valley
into a lower and upper part electricaly. Below the UPNY-SENY
interface, the cable interface includes the red dotted line on the
transmission map and also the lower end of the total east interface. This
interface contains all the major underground and/or submarine cables
supplying New Y ork City and Long Island.

Table 3 presents the approximate peak load and generating capacity in the super
zones defined above. Table 4 represents the nominal transfer capability at the
transmission interfaces.

Lone Peak Load (MW) Capacity (MW)
West (A-E) 10,100 15.000
Hudson Valley (F-1) 0.500 8.200
New York Citv (J) 10,663 8.850
Long Island (K) 4. 800 4.925

Table 3- Peak Load and Capacity by Zones

Transmission Interface Transfer Capability (MW)
l'otal East 6400
Central East 2850
UPNY — SENY 5400
Cable Interface
e New York City 3030
¢ | ong Island 1200

Table 4 - Nominal Transfer Capability

Congestion:

The New York market began operations on November 1, 1999. Since operations
began, the differences in the zonal prices (i.e., congestion costs) have been dramatic.
During its first three calendar years of operations, 2000, 2001 and 2002, the NY1SO
incurred congestion cost of approximately 1.24 billion, 568.4 million and 944.4
million dollars respectively, see Table 5. These costs were calculated or developed
from day-ahead market prices and metered zonal loads. Although there were other
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factors related to inefficiencies in the initial period of the NYISO market that have
been greatly addressed, much of the difference in congestion costs between 2000 and
2001 are attributed to the outage of a large nuclear plant, in Southeast NY. In year
2002, again the congestion almost reached one billion dollars. The mgority of the
differences from 2001 were a result of line outages that impacted the cable interfaces
and NY SO started tracking congestion associated with the 138 kV in-city load pockets

Estimated Estimated Estimated
Region/Congtraint Cost Cost Cost Total
2000 2001 2002 Cost
Total HY $1,240, 087,000 | $562,407,000 | §944440 013 | $2,752.943 013
Central East $784,013,387 F175,603,684 | §320,023,725 | $1,279,640,796
Lzeds — Pleagant Valley $130,584,144 $90.046,630 | § 33,001,065 $262,631,239
Cahle Interface
+ Mew York City $359,219,768 FOT13166T | $233,118,466 |  §380,460.901
+ Long Island $192,605,684 FUr4112408 | F231, 423847 | §598,141 939
Irternal Hew York City 0 I $126,881 911 $126,881 911

Table5- Estimated NY Congestion Cost: Total NY and for the Major
Constraintsfor the Years 2000, 2001 and 2002

*# Three major NYISO bottlenecks
= Flows from WWest to Central East

= Flows from Morth to South in
Eastern MY (Leeds to Pleasart
Valley)

= Flows from Pleasant Walley to Cables
feeding MNYC and L.
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Figure 24 - The Three Economically Significant Transmission Bottlenecksin
NYISO Area
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Further, the analysis shows that about two-thirds of the congestion costs for the NY
system can be assigned to upstate Central East and L eeds interfaces see Figure24.
As result of planned and unplanned transmission line outages, congestion costs
incurred in year 2002 have been approximately $1 billion. This puts congestion
costs in year 2002 exceeding year 2001 costs by aimost $400 million dollars and
approximately $300 million below year 2000 cost.

A base case was developed as the reference case for the system
with the expected generation expansion between now and 2010
plus the addition of the [high-voltage direct-current] HVDC
merchant transmission facility between Long Island and
Connecticut. [Table 6] presents base-case results.

Base Case Congestion Costs Average Energy Costs
Year (millions of dollars) (dollars per Mwh)
2003 §738 $29.04
20006 5481 $28.69
2010 $324 $26.96

Table 6 - Congestion Base-Case For ecast

A merchant transmission scenario was also evaluated - In
addition to the HVDC tie included in the base case, the NY1SO
interconnection queue contains several merchant transmission
proposals. Two proposals are included in the scenario. The two
proposals are the HVDC tie lines between NY and PJM
resulting in a total increase in tie capability between the two
control areas of 1260 MW. This represents an increase of
almost 50% in the transfer capability between NY and PIM or
an almost 20% increase in the total east interface. The two
merchant transmission projects are the Neptune and Harbor
Cable projects [ These projects are described in more detail in
Section 5]. These facilities were added to the base case and
modeled to be in service by 2003. The objective of modeling
the facilities in service by 2003 is to demonstrate the benefits
of transmission expansion before significant generation
additions are in place in the congested zones. [Table 7]
presents the results for this scenario. The cost for the two
projectsis estimated to be in the area of $450 to 500 million.

Congestion Costs Decrease In Congestion
Year (millions of dollars) Cost From Base (mil.)
2003 $371 $167
2006 $448 5§33
2010 $294 $30

Table7- NY Congestion and Energy Costs— Merchant
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Transmission Scenario

The third set of scenarios evaluated includes upgrades to the
existing [aternating current] AC transmission network. The
focus of these scenarios is the transmission corridor between
Marcy, NY and Pleasant Valley, NY. The facilities in this
corridor are elements that interconnect interfaces between the
Central East and UPNY-SENY interfaces. The Central East
interface is currently one of the major bottlenecks in the
Northeast and will be replaced by the Leeds — Pleasant Valley
circuit, amajor circuit in the UPNY-SENY interface, by 2006.
The first system upgrade facility to be evaluated is the
reconductoring of the Leeds — Pleasant Valley circuit.
Reconductoring increases thermal capability and hence the
transfer capability across a corridor. The estimated cost of this
particular upgrade is 40 million dollars and increases the
thermal capability by 25%. As in the “merchant transmission”
scenario, this upgrade was added to the base case and was
modeled as if it were in service as early as 2003. [Table 8]
presents the impact on NY congestion costs for this scenario.

Congestion Costs Decrease In Congestion
Year (millions of dollars) Cost From Base (mil.)
2003 $640 $98
2006 $437 $44
2010 $276 S48

Table8- NY Congestion and Energy Costs— L eeds— PV
Reconductoring Scenario Y ear

The second upgrade to be evaluated in this corridor converts
the 345 kV circuit from Marcy to New Scotland from single to
double circuit operation. This line, originally built for 765 kV
operations, has four bundled conductors per phase. It has been
determined that the four bundled conductors per phase could be
split into two bundled conductors per phase thus creating
another circuit. This involves the construction of a new
substation at New Scotland, including the addition of a 900
MVAR static var compensator (SVC) for voltage support. This
would raise the Central East transfer capability by 600 MW
and cost approximately 75 million dollars. This upgrade was
added to the base case and, as in the Leeds — PV
reconductoring upgrade, modeled as in service in 2003. [Table
9] presents the impact on NY congestion costs for this
scenario.
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Congestion Costs Decrease In Congestion
Year (millions of dollars) Cost From Base (mil.)
2003 $760 (821)
2006 $489 (58)
2010 $334 (59)

Table9- NY Congestion and Energy Costs— Central
East Scenario Year

The fourth scenario evaluated is the rebuilding of one of the
115 kV circuits between New Scotland and Leeds to 345 kV as
well as rebuilding one of the 115 kV circuits between Leeds
and Pleasant Valley to 345 kV operations. This work in
conjunction with Marcy to New Scotland conversion to double
circuit creates another 345 kV circuit between Marcy and
Pleasant Valley. It is estimated that the cost to create this
additional 345 kV circuit between Marcy and Pleasant Valley
would cost approximately 225 million dollars and increase
transfer capability across the Total East Interface by 1100 MW.
This scenario is added to the base case and is modeled in
service by 2003. Although it is recognized that it is not
technically feasible to have such an upgrade in service by
2003, it provides another example that clearly contrast the
economics in terms of congestion costs savings of transmission
expansion vs. generation expansion. [Table 10 presents the
congestion cost benefits]

Congestion Costs Decrease In Congestion
Year (millions of dollars) Cost From Base (mil.)
2003 $388 $150
2006 $428 $33
2010 $268 §57

Table10- NY Congestion and Energy Costs—
Additional 345 kV Circuit Scenario

Report Conclusions:

The analysis presented demonstrates that NY congestion costs
should decline as more capacity is added within the congested
areas and merchant transmission facilities in the form of
HVDC ties are constructed between the NY control area and
neighboring control areas. The report also shows that there are
benefits to expanding the AC transmission network to enhance
the efficiency of the market. Congestion that results from
transmission constraints shrinks the scope of markets, dampens
competition and increases the need for market mitigation
processes. This is especialy true in zones with load pockets.
However, there are formidable barriers to achieving that end
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and there are currently no coherent and organized efforts or
processes in place to systematically and effectively address
these barriers.

The NYISO suggested six recommendations to address the issues identified in its
report; the primary recommendation is that the appropriate process or processes be
organized in New York State to address barriers to the development of new
transmission to relieve congestion, in particular, economic barriers. For instance, the
establishment of a task force to address this issue within the current NYI1SO
governance process, including the appropriate state and local agencies, such as the
NY PSC and New Y ork City municipal government.

Observations by the interview team as a result of on-siteinterviews with NY1SO staff

> Independent transmission developers of merchant projects in the region
prefer the use of DC transmission lines because only the energy that is
scheduled to flow will actually flow on these lines. As a result, a
developer can easily collect the congestion rent or a usage fee from the
entities scheduling energy between points.

» Generators are only required to build to a minimum interconnection
reliability standard

» Generators (89%) are requesting to be connected on the correct side
relieving congestion and it is believed there are two reasons contributing
to that fact, first — they are responding to LMP price signals and second -
the fact the Load Serving Entities have specific locational capacity
requirement (see Figures 25 and 26).

|f ]a [14.1: 11;:’:':1 |

=

X

Figure 25— New York Control Area Proposed Generation (December 1999)
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Figure 26 — New York Control Area Proposed Generation (April 2002)

> Critical economic bottlenecks in the control area are aresult of flows from
west to east and flows from upstate into the New York City and Long
Island areas

» At this time, there are no projects going forward to eliminate or mitigate
any of the magjor upstate transmission bottlenecks. The issues being who
pays vs. who benefits, financing and cost recovery. The NYISO is
continuing to work with the PSC on resolution of the issues.

» The NYISO isreviewing alow cost ($1 million) remedial action scheme
(generator tripping) that could provide a $63 million reduction in
congestion chargesin the Leeds-Pleasant Valley area.

4.5 New England Independent System Operator (1 SO-NE)

Summary of Key Findings

ISO-NE has a detailed process for identifying transmission constraints by sub-
area and uses both reliability and economic criteria for evaluating transmission
expansion/enhancement projects. The ISO has identified both critical reliability
bottlenecks and economic bottlenecks;, most have been in existence for 10 to 20
years. A merchant DC line between Long Island and Connecticut to mostly
address the congestion into Long Island is expected to be ready for commercia
operation in summer 2003. Tota congestion costs for ISO-NE were $165 million
in 2000-2001 and $102 million in 2001-2002, with the decrease largely
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attributable to the institution of Net Commitment Period Compensation (NCPC)
and Three-Part Bidding (as described below). Congestion costs are currently an
uplift charge, but the ISO is shifting to LMP in 2003. The region also has pockets
of stranded generation in northwest Vermont, Maine and southeastern
Massachusetts-Rhode I sland.

Information Provided by ISO-NE

ISO-NE provided the following information regarding transmission bottlenecks
and transmission planning from their web site (www.iso-ne.com) and through
interviews with some of the | SO-NE staff.

Regional Transmission Expansion Plan (RTEP) Process

The 1SO-NE’'s RETP02 Report, approved by the Board on November 7, 2002,
describes the RTEP process. The report can be found at the following URL.:
WwWw.iso-ne.com/transmission/Regional_Transmission_Expansion_Plan/

Here are some excerpts:

| SO-NE began the RTEP process with the approval of the 66th
Agreement amending the Restated NEPOOL Agreement
(RNA) in September 2000. The RTEP process is intended be a
“request for solutions’ that provides market signals gppropriate
for generation planning, merchant transmission facilities,
elective upgrades, demand-side management (DSM), and load
response programs (LRPs). If the market signals provided by
the RTEP process fail to result in adequate solutions for system
problems or needs, a coordinated transmission plan specified in
the RTEP identifies appropriate projects to ensure a reliable
electricity system and reduce congestion in an economic
manner. The RTEP process thus ensures consistency with
planning criteria by integrating market responses with needed
reliability and economic upgrades. The RTEP goal isareliable
transmission system that facilitates the development of a robust
market with due consideration to environmental issues. The
fundamental elements of the planning process are summarized
below.

The studies that make up the RTEP reports are conducted with
the input and advice of the Transmission Expansion Advisory
Committee (TEAC). TEAC provides important stakeholder
input for both the assessment of the power system that provides
market signals and the performance of numerous Transmission
Planning Studies. The presentations made at TEAC meetings
by ISO-NE are available for review at the ISO-NE website —
(Www.iso-
ne.com/transmission/Regional_Transmission_Expansion
_Plan/Transmission _Expansion_Advisory_Committee/).
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The existing RTEP processis shown in [Figure 27].

| Heeds Assessment |

!

| InformParticipants |

!

| R equest for Solutions in Consultation with TE AC | I150-HE BOD Public Meeting

! !
Market Responses R equlated Transmigsion
+ Generation + Proposals
+ DSM
+ Merchant Transmizson

ki ¥
150 -HE Evaluates Market Responses and Transmission with TEAC Input

w

150 -HE Formulates RTEP to Maintain System Reliability and
E conomically Justify Congestion Reduction

r |S0-HE BOD Public Meeting [H o viabletimely mi or & solutionto an identified need
B oard Approval of RTEP RFAP (primarily for gap)
w
RFP for Transmiszion Construction Board Approval of R TEP

Figure 27 - 1 SO-NE RTEP Process

Using appropriate transportation models for system reliability
and economic congestion, RTEP assesses the NEPOOL
transmission system. These analyses are based on the division
of the control area into RTEP sub-areas. These sub-areas do
not necessarily coincide with any political or service area
boundaries but instead reflect the existing electrica
characteristics of the bulk transmission system.

[Figure 28] shows the sub-areas of the New England region
that RTEP models. The results of the transportation analyses of
these sub-areas do not capture system constraints within these
sub-areas but instead reflect transfer capabilities among
sub-areas. Therefore, transportation modeling results based on
the sub-areas should be viewed as providing optimistic
outcomes for system performance.
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RTEP Geographic Scope

Reliable and Economic Supply:
Deficient Load Pocket

Marginal Load Pocket

Adequate

@00e

Locked In
Generation

Figure 28— SO-NE Sub-Areas

Sub-ar ea designations:

BHE - Bangor Hydro Electric

ME - Maine

S-ME - Southern Maine

NH - New Hampshire

VT - V ermont/Southwest New Hampshire
BOSTON - Boston Import

CMA-NEMA - Central Massachusetts / Northeastern Mass.
W-MA - Western Massachusetts

SEMA - Southeastern M assachusetts

RI - Rhode Island

CT - Connecticut

SWCT - Southwestern Connecticut

NOR - Norwalk / Stamford

Note- NB, HQ and NY represent the New Brunswick, Hydro Quebec,
and New Y ork external control areas respectively.

Modeling of the New England region and its sub-areas depends
on a number of assumptions regarding new unit in-service
dates, generation availability, fuel costs, timing of transmission
upgrades, load forecasts, and transactions with neighboring
control areas. A major part of the RTEP process is an updating
of modeling assumptions to reflect changed circumstances. As
a result, 1ISO-NE’s forecast for sub-areas may need to be
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modified over time to remain current with conditions impacting
the bulk power grid.

System problems are also identified through transmission
planning studies that analyze the system in detail and capture
system performance within the sub-areas. These studies
provide additional market signals and form an essential basis
for the study of system improvements.

The RTEPO2 Report summarizes these studies - (www.iso-
ne.com/transmission/Regional_Transmission_Expansion_
Pan/).

Major RTEPO2 Findings and Recommendations

The major findings of the system assessments and transmission planning studies
conducted are outlined below.

» Southwestern Connecticut (SWCT) and the Norwak / Stamford
(NOR) Areas
The most urgent system reliability need is in the SWCT and NOR
sub-areas. These combined areas lack the required transmission
infrastructure to provide adequate reliability to electricity
customers. Studies demonstrate that, without transmission
infrastructure upgrades, there will be widespread violations of
transmission planning criteria.  As a result, it is doubtful that,
without these upgrades, the existing system could reliably support
projected loads in the long term. In the short term, it is doubtful
that, without significantly increased implementation of DSM and
LRP, the existing system can reliably support projected loads.
ISO-NE has determined that the existing transmission system
configuration cannot provide for significant generation expansion
or even the simultaneous operation of existing generation at full
load.

» Resource Adequacy/System Reliability

Accounting for the impact of the recently announced retirements of
New Boston Unit 1 and Devon Units 7, 8, & 10 (Devon units = a
total of 231 MW, located in SWCT), barring any unanticipated
future generator retirements in New England and assuming
recommended transmission upgrades are made in SWCT,
NEPOOL will meet its generation resource adequacy requirements
of interrupting firm load no more than once in 10 years for the
period 2002 through 2011.

» Forecasted Range of Congestion Costs

Taking into account transmission improvements that went into
service during summer 2002, projected congestion costs under a
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Standard Market Design (SMD) environment in New England will
be mostly due to constraints in the SWCT and NOR sub-areas.
Forecasted congestion costs in the SWCT and NOR sub-areas
could dramatically increase if any of the major generating units or
transmission facilities are out of service during peak load periods
and during any periods of extremely hot weather. Conversely,
significant peak load reductions would reduce congestion costs.
Congestion costs could range from alow of $50million to a high of
$300 million for 2003.

> Northwest Vermont

The Northwest Vermont area faces severe reliability problems
because of weak interconnections with the bulk transmission
system and a lack of generating resources including distributed
resources in the region. The condition is expected to worsen with
continued load growth.

» Northeastern Massachusetts (NEMA)/Boston

The NEMA/Boston upgrades completed and planned for the future
coupled with new generating units scheduled in the Boston area
have largely addressed both reliability and economic congestion
concerns for the next five years. The report also expresses the
need to address longer term issues for the NEMA-Boston area.

> LRP/DSM Potential

LRP and/or DSM programs in constrained sub-areas could
significantly reduce forecasted congestion and improve reliability.

> Locked-in Generation

Proposed short-term solutions to locked-in generation problems in
Maine and Southeastern Massachusetts /Rhode Island (SEMA/RI)
will help mitigate projected system-wide congestion costs.
However, long-term improvements in the export capabilities of the
Maine and SEMA-RI sub-areas will be required to further mitigate
the locked-in generation problems in those sub-areas. These
improvements would increase overall system reliability and market
efficiency.

RTEPO2 Recommendations

The recommendeations resulting from the RTEPO2 system assessments and
transmission planning studies are outlined below.

CERTS ¥ Electric Power Group

ELECTRIC RELIABILITY



Page 62

» SWCT/ NOR Improvements (cost: more than $600 million)
Pursue distributed resource options in the near term while
proceeding with short- and long-term transmission upgrades that
will improve reliability and alleviate potential economic
congestion costs in the SWCT and NOR sub-areas.
= Long Mountain Breakers and Capacitors at the Rocky
River and Stony Hill substations (work completed)
= Upgrade of overstressed circuit breakers in the
Norwalk-Stamford area
» Glenbrook Statcom ($6 million)
= SWCT 345-kV Phases| & Il ($600 million)

» NW Vermont Load Pocket (cost: $125 million)

Although market responses to this newly understood problem have
been insufficient to date, continue to evaluate proposed new
generation, merchant and elective transmission projects, and
distributed resources as potentia aternatives solutions. Upon
completion of al transmission planning studies, present al of the
results to the ISO-NE Board of Directors for review. Proceed with
other projects required to ensure reliability of supply to Vermont
subsequently approved by 1ISO-NE BOD.

» Locked-in Generation/ Load Pocket
Complete technical evaluations and formulate a long-term solution
to the SEMA/RI and Maine locked-in generation conditions as
well asthe NEMA/Boston |oad pocket.

> LRP
Continue to implement and improve the current ISO-NE LRP.
Develop, as needed, specific load response incentives, particularly
in SWCT and NOR sub-areas.

Historical Congestion

In the ISO-NE market energy uplift and uplift attributable to congestion decreased
substantially from FY 2000 to FY 2001. This decrease is attributable to the
following several factors:

The introduction of Net Commitment Period Compensation (NCPC).
Three-Part Bidding.

Lower fuel prices.

Reserve sharing

Note - Three-Part Bidding and NCPC are components of SMD, which are
similar to mechanisms currently used in New Y ork and PIM.

VVVY
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NCPC - 1SO-NE implemented NCPC on July 1, 2001, which changed uplift
from an hourly calculation to a daily calculation to be more consistent with
the method of making unit commitment decisions. NCPC encourages
generators to submit more flexible unit characteristics in their daily bids and
results in minimizing uplift costs. The three-Part Bidding allows discrete
bids for start-up costs, no-load costs, and incremental energy costs. Figure
29 compares the levels of uplift prior to the introduction of NCPC (July
2000 through April 2001) and after introduction of NCPC (July 2001
through April 2002). The total uplift declined by approximately 38 percent
as a result of implementing NCPC and Three-Part Bidding. Figure 30
shows congestion by area.
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Figure 29 - Congestion and Energy Uplift Costs
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Figure 30 - Transmission Congestion MWh by Area
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Observations by the interview team as a result of on-site interviews with | SO-NE staff

» 1SO-NE will be implementing LMP in 2003.

» Critica reliability bottleneck areas are imports into Boston, Southwest
Connecticut, and NW Vermont; economic bottlenecks are exports from
New Brunswick to Maine, from Maine to New Hampshire, and from New
England to New Y ork.

» Many of the region’s bottlenecks have existed for one to two decades.

» The merchant DC line between Long Island and Connecticut is expected
to start testing in the spring and be ready for commercial operation in
summer of 2003.

» Theregion has pockets of stranded generation in the following areas:

Bangor

Southern Maine

Southeastern Massachusetts

Rhode Island

O O OO

4.6 PIM Inter connection (PIM)

Summary of Key Findings

Y early congestion costs have been increasing in PIM from $53 million in 1999 to
$132 million in 2000 to $271 million in 2001 and to approximately $430 million
in year 2002. A significant amount of the cost increase for year 2002 is attributed
to including PIM West facilities to the market. Five economic bottleneck areas
have been identified, but at this time, PIM’s Tariff/Operating Agreement
precludes “ordering” economic upgrades in the RTEP. In March of 2003 they
will file proposed changes to their Tariff/Operating Agreement to correct this
issue. PIM has the minimum interconnection reliability standard requirement for
new generation, but IPPs typically request and pay for transmission upgrades to
ensure that their energy can be delivered; |PPs are willing to pay for these costsin
PIM because the load density within the region many of the transmission
upgrades are low cost.

Information Provided by PIM

PIM provided the following information regarding transmission bottlenecks and
transmission planning from their web site (www.pjm.com) and through
discussions with some of the PIM staff.

PJM RTEP Process

The PIM Board of Managers approved the third RETPlan in October of 2002.
The report can be accessed from the PIM web site home page by selecting
“Regional Transmission Expansion Planning”.
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The PIM RTEP Process [see Figure 31] governs the means by which PIM
coordinates the preparation of a plan for the enhancement and expansion of the
regional transmission system on a reliable, economic, and environmentally
acceptable basis - in order to meet the demands for firm transmission service in
the PIM Control Area. All expansion plans developed by PIM conform to the
reliability standards and criteria specified by the North American Electric
Reliability Council (NERC), the Mid-Atlantic Area Council (MAAC) for PIM
East, and the East Central Area Reliability (ECAR) Council for PIM West.

The RTEP process provides a mechanism by which input from all
interested parties is considered. The process includes broad stakeholder
input through the activities of the Transmission Expansion Advisory
Committee (TEAC). And, further, by virtue of its regiona scope, the
RTEP Process assures coordination of expansion plans across multiple
transmission owners systems, permitting the identification of the most
effective and efficient expansion plan for the region. The RTEPIan which
evolves is reviewed by PIM’s independent Board of Managers who has
the final authority for RTEPlan approval and implementation.

The PIM RTEP Process:

The process develops a coordinated expansion plan as a result
of the need for additional transfer capability associated with
criteria violations identified through reliability council (MAAC
& ECAR) assessments, load forecasts and generation additions
or transmisson or distribution system upgrades by
transmission owners themselves.

PIM notifies the Transmission Expansion Advisory Committee
(TEAC) regarding initiation of the study process. The TEAC
notifies PIM of any additional transmission considerations to
be included.

PIM consults with the TEAC to prepare a Scope and
Procedure. The Scope includes identification of system
limitations; proposes mitigating actions/system expansion
dternatives, evaluates proposed enhancements;, estimates
associated expansion costs and proposed cost alocation; and
assesses compliance with established reliability criteria

Transmission Owners supply PIM with the necessary load
forecast data and transmission system modeling data.

Upon completion of its studies and analyses, PIM prepares a
recommended enhancement and expansion plan for review by
the TEAC. The plan aso includes recommendations for
assignment of cost responsibility.
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PJM Regional Planning Process
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Figure 31 - PJM RTEP Process

Any transmission owner may offer an alternative plan that PIM
will evaluate. If PIM does not accept such aternative, the
Transmission Owner may submit it for alternative dispute
resolution.

The PIM Board of Managers has the authority for approval of
the final RTEP, including any alternatives also included.

Transmission Owners shall construct and own or finance the
transmission facility enhancements or expansions specified in
the RTEP (subject to requirements of applicable law,
regulation actions, siting requirements, financing, cost
recovery, etc.).

These business rules define the general steps under which an RTEPlan is
developed. Each RTEPIan, though, while following the same genera business
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rulesis subject to drivers which influence the results and recommendations which
the Board ultimately reviews.

The PIM Board approves the fina RTEP, including any alternatives. The current
and approved RTEP is published on the PIM internet site and is submitted to the
applicable reliability council for verification that all enhancements or expansions
conform to reliability principles and standards.

Congestion
Theinformation for this section was taken from PIM’ s “ State of the Market
Report 2002, Section 1.

Table 11 shows the total congestion in PIM by year from
1999 through 2002. Congestion charges in 2002 were 58%
higher then 2001 which totaled $271,400,000 and 2001 was
approximately twice the congestion charges in 2000, which
totaled $132,000,000. The year 2002 increase in measured
congestion was, for the most part, a result of adding PIM-
West facilities to the market. The addition of PIM-West
Region transmission facilities to the market resulted in the
redispatch of those PIM units required to relieve congestion
on specific transmission constraints rather than the simple
restriction of all power transfers that had been the pre-market
method of controlling congestion for transfers of power from
west to east across the Allegheny Power System (APS) and
across PIM. The result of this market-based redispatch was
the explicit pricing of congestion viaLMP.

Y ear $in Millions
1999 $53
2000 $132
2001 $271
2002 $430

Table 11 - Total PJIM Congestion by Y ear

[Tablel2] lists the constraints that ranked in the top 10 for
hours of occurrence for 2000 or 2001 and ranked by positive or
negative change between the years, sorted by percent of PIM
load impacted. Constraints 1 through 4 in make up the set of
constraints that impact more than 50% of PIM load (higher
LMP), a set composed entirely of the primary operating
interfaces. The number of congested hours increased by 308
between the years 2000 to 2001 for this group, from 533 to 841
hours, impacting, on average, 70% of PIM load. Congestion
increased on the Western and Western Voltage Interfaces by a
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net 388 hours and increased on the Central Interface by 35
hours; congestion decreased on the Eastern Interface by 115
hours. The Eastern Interface Impacts the 57% of PIM load
located in New Jersey, Delaware, Eastern Pennsylvania, and on
Maryland's Eastern Shore; the Central Interface also impacts
eastern load along with an additional 14% of PIM load located
in Central Pennsylvania. The Western Interface and Western
Voltage Interface constraints impact these areas as well as load
in Western Pennsylvania, Washington D.C., and the Baltimore
zone. The results presented in Table 10 show that transmission
congestion on the main operating interfaces that impact large
amounts of PIM load has increased in frequency and moved
west, impacting more PIM load more frequently.

# | Congtraint Per cent of Constrained | Constrained Change | Percent Per cent Change
PJM L oad Hours 2000 Hours 2001 of Hours | of Hours
Impacted 2000 2000

1 Western 75 7 493 416 1 6 5
Interface

2 West Volt 75 111 83 -28 1 1 0
Interface

3 | Centrd 70 0 35 35 4 3 -1
Interface

4 Eastern 57 345 227 -118 4 3 -1
Interface

5 Keeney 25 14 326 312 0 4 4
500/230

6 | Whitpain 14 0 58 58 0 1 1
500/230

7 Branchbrg- 10 0 124 124 0 1 1
Flagtown
230

8 Cedargrove 9 494 378 -116 6 5 -1
— Rosdland
230

9 Cedargrove 7 18 118 100 0 1 1
—Clifton 230

10 | Bayonne— 5 103 36 -67 1 0 -1
PVSC 138

CoNSORTI

TECHNOLOGY SOLUTIONS
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Table 12 - Constraint Duration Summary

Constraints 5 through 7 in [Tablel2] make up the set of
constraints that impact between 10 and 50% of PIM load. The
number of congested hours increased by 494, from 14 to 508
hours for this group, impacting, on average, 16% of PIM load.
Congestion increased for all facilities within the group,
especialy the Keeney transformers, which is the most severe
constraint within the group, impacting 25% of PIJM load.
Constraints 8 through 10 are the set of constraints that impact
between 5 and 10% of PIM load. The number of congested
hours remained nearly constant, increasing by 15 hours from
615 to 630 hours for this group, impacting, on average, 7% of
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PIM load. All three of these constraints are located in the
Northern portion of Public Service Electric & Gas' area.

Observations by the interview team as a result of interviews with PJM staff

» PJIM has the same minimum interconnection reliability standard for generation
interconnection as the other FERC jurisdictional |SO/RTOs, but IPPstypically
request and pay for transmission upgrades to ensure deliverability. This may
be partly a result of the region’s dense population and load areas, which
means that long transmission lines are not required for IPP integration. Many
of the transmission enhancements required to ensure deliverability may only
cost afew million dollars. See Figure 32 for locations of new generation.

» Each state regulatory body reviews and approves the projects associated with
the utilities under itsjurisdiction.

}/
TTRIM 1

Transmission Upgrades
+ $214 M transmission constructed by 2002 g

+ Over $500 M in the transmission plan

Y|
;g

+ More than 7,000 MW In Service |
» Owver 4,000 MW In Construction

Figure 32 - Locations of New Generation

» Five economic bottleneck areas have been identified (see Figure 33), but at
this time, PIM’s Tariff/Operating Agreement precludes “ordering” economic
upgrades in the RTEP. In March of 2003 they will file proposed changes to
their Tariff/Operating Agreement to correct thisissue:

=  NW Pennsylvania (Erie West and South)
=  West of Washington DC (Doubs Substation)
= DelmarvaPeninsula
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= West Interface (500 kV)
= East Interface (500 kV)

Economic Bottlenecks in the PJh

Region:

1. MW Pennsylvania (Erie
YWest and South)

o Morthwest of
Washington DC
(Fredrick, Md. area)

3 Delmarea Peninsula
4. Wast Interface (500 kW)
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Figure 33 - Transmission Bottlenecksin the PIM Area

Table 13 show the cost and hours per year of congestion in the Delmarva Peninsula
area and Table 14 Shows the causes and percent of time.

Y ear 1999 2000 2001 2002
(5 months) (8 months)
Cost (million) $7 $20 $59 $16
Hours per year 435 2615 3175 860
Table 13— Delmarva Peninsular Congestion
Causes Cost (million) Per cent of
Time

Construction Outages $24 23%

High flowswith all $21 21%

facilitiesin service

Forced Outages $24 23%

M aintenance Outages $33 33%

Table 14 — Delmarva Peninsular Congestion — Causes
5. Information on Transmission Congestion from Other Sour ces

This section supplements the information provided in Section 4 by the six ISOs with
information gathered from four key organizations and agencies that are major
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stakeholdersin bottleneck issues. FERC, WGA, NERC, and EEI. Thisinformation
reinforces and augments the information gathered from the 1 SOs.

5.1 Federal Energy Regulatory Commission (FERC)
The information presented in this subsection was taken from the FERC website
www.ferc.gov.

FERC's Northeast Energy Infrastructure Conference (New York NY, January 31,
2002) focused on creating a snapshot of the current energy infrastructure in the
Northeast for electricity and other energy sources. The information about the
Northeast presented here comes from material presented at that conference by a
representative of the FERC Office of Energy Projects. Figure 34 shows the 11
Northeast states that, along with the District of Columbia, were the focus of the
presentation.

Figure 34— Northeast Region

Three large merchant transmission projects are under
development in the Northeast, as shown in [Figure 35]. The
first, the Neptune Regional Transmission System, is an
HVDC transmission system that would go from Canada Sub
C to the Boston and New Y ork City/New Jersey metropolitan
areas. It has a 4,800-megawatt capacity its estimated cost is
$4 billion. A second project is the TransEnergy Cross Sound
Cable that links Connecticut to New York, a 24-mile DC
transmission cable with a 330-MW capacity at an estimated
cost of $120 million. The Lake Erie project from Ontario to
Pennsylvania and Ohio is still in the planning phase. This is
an approximately 70-mile DC transmission line with a
capacity of 975 MW.
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Figure 35 - Merchant Transmission Projects
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In summer 2001, FERC identified four major transmission
constraints in the Northeast [Figure 36], each of which results
in extra costs for ratepayers. The Southeast Pennsylvania
constraint costs ratepayers an extra $16 million. The Eastern
New York constraint costs ratepayers an extra $64.6 million.
The Southwest Connecticut Interface costs $4 million extra,
and the Northeast-to-Boston constraint cost an additional $60
million.

FERC

Major Transmission Constraints
in the Northeast

Source: FERC

—4.”',"&

NE of Boston
Y

T\ @‘E Southeast PA

NORTHEAST ENERGY INFRASTRUCTURE CONFERENCE

ConsorTIUM FOR ELECTRIC RELIABILITY TECHNOLOGY SOLUTIONS

Figure 36 — Constraintsin the Northeast
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FERC's Midwest Energy Infrastructure Conference (Chicago, Illinois.
Wednesday, November 13, 2002) focused on creating a snapshot view of the
current total energy infrastructure in the Midwest for electricity and other energy
sources. The information about the Midwest in this subsection comes from a
presentation at that conference by a representative of FERC's Office of Energy
Projects.

[Figure 37] shows the 15 states that, for the purposes of the
discussion at that conference, make up the Midwest region,
aong with the Canadian provinces of Manitoba and
Saskatchewan. The NERC regions that cover portions of the
Midwestern states are MAAP, MAIN, ECAR, and the
Southwest Power Pool (SPP).

MIDWEST US, MANITOBA,
SASKATCHEWAN

MIDWEST ENERGY INFRASTRUCTURE CONFERENCE =~ v %

Figure 37— Midwest US and Canada

FERC

In 2001, the Midwest imported 10,000 gigawatt hours from
Manitoba and Saskatchewan and exported slightly more than
1,500 gigawatt hours to those same provinces [see Figure
38]. This approximately 8,500-gigawatt-hour net import was
38 percent of total net imports from Canada to the U.S. and
represents dlightly less than one percent of total Midwest
consumption.
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Figure 38— Importsand Exportsfrom Canada

Although the reserve margin for the region appears to be
comfortable, transmission congestion is a serious issue in the
Midwest. Congestion events, as shown here on [Figure 39],
are defined as TLR procedures at level 2C and above. The
number of TLRs is increasing in MAIN, MAAP, and SPP.
ECAR declined from 2000 to 2001 but remained at the same
level in the summer of 2002. The trend here shows that,
based on TLRs, congestion in the region isworsening.
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Congestion in Midwest has been
increasing over the past year.
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Figure 39— Number of TLRsand Trend in the Midwest
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[Figure 40] shows that the locations of congestion can vary
for different reasons, e.g., season of the year or temperature
differentials between the Midwest and Southeast. For
example, in summer 2000, the South stayed much hotter than
the North, resulting in congestion in flows from the Midwest
to the Southeast. Time of day can also affect flow patterns as
people turn on lights and heat in different regions of the
country. Power prices and TLRs do not show congestion’s
total economic impact because power prices and transmission
schedules are determined the day before power delivery, and
TLR procedures serve to reschedule generation and
transmission flow schedules. The lack of price signals means
there is no indication of the cost of business lost due to
congestion, and there are no signs or incentives to construct
transmission facilities.

Auqust 2001 December 2001

Auqust QDDD Deeernber 2000
-'_&:{ . '|f / 1 [

t Ln-:atlnn I'h' L‘:-ngstl\:n Location of Congestlon

FERC Source: NERC Central REp:IEItDr'g’ far S-EEIJI'It}" Evernts (TLR Procedures 2C and Higher) and FriedWire, Inc.

Figure 40 — Changesin Congestion L ocation
Several projects in the Midwest are designed to alleviate
congestion; however, these projects are designed to resolve
immediate problems that may affect reliability, especially in
Michigan and Wisconsin. These projects do not reflect the
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addition of new transmission technology, demand-response
mechanisms, or generation sited to remedy congestion. The
lack of adequate transmission projects results not only from
the lack of price signals but also from the difficulty in siting
new facilities across multiple jurisdictions where
environmental and landowner concerns can lead to project
delays. The formation of RTOs, such as MISO, will help
mitigate inefficient curtailment of service and, along with
LMP, will highlight the cost of congestion and encourage
appropriate projects to relieve congestion.

Electricity transmission appears to be the weak link in the
Midwest energy infrastructure, and price signals appear to be
needed as incentives for transmission expansion to relieve
congestion. The near-term consequences of inadequate
transmission in this region will, in the near term, limit the
movement of electricity at appropriate market prices, and, in
the future, compromise reliability if investments are not
made. Important steps toward enabling necessary investment
in transmission facilities will be full integration of the MISO
and SPP and implementation of LMP.

5.2 The Western Governors Association (WGA)

The information in this subsection comes from the WGA website at
www.westgov.org.

As a result of the May 9, 2001, Western Governors Association Transmission
Roundtable in Sat Lake City UT, a working group was convened to develop a
conceptual transmission plan for the Western Interconnection, addressing three key
guestions:

1. What transmission enhancements are needed in the Western

I nterconnection?
2. How can the necessary transmission enhancements be financed?
3. How can the necessary transmission plans be expeditiously permitted?

A broadly-based group of public-and private-sector representatives participated in the
development of the plan, which focuses on transmission additions needed between
regions within the Western Interconnection (rather than enhancements to meet local
transmission needs).

The excerpts below are sections from the work groups August 2001 “Conceptual
Plans for Electricity Transmission in the West Report” to the WGA.

Predicting Future Bottlenecks:
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Transmission expanson and costs to reduce main grid
bottlenecks and integrate new generation in the Western
Interconnected System were identified. Transmission
Bottlenecks are a function of the location and operation of
generation and load on the transmission system. Predicting
future Dbottlenecks requires assumptions about the
characteristics of future load growth, new generation,
generator availability, transmission projects, fuel costs, and
market and pricing rules. The following analysis reviewed
the need for main grid transmission expansion to meet
assumed generation and load levels in 2010. Generation and
load growth was predicted and future transmission
bottlenecks were identified using production cost modeling
techniques to simulate dispatch and operation, assuming
certain market rules.
Two “bookend” generation expansion scenarios were
developed from a participant survey to bracket the
transmission expansion that might be required on the system.
These generation "bookends" were:
» All gasfired generation expansion (“Gas’ scenario),
mostly close to load areas; and
» Coa, wind, hydro, and geothermal expansion (“Other-
Than-Gas® scenario) located in electrically remote areas.
The Other-Than-Gas scenarios included gasfired
generation aready under construction and permitted that
ismostly located close to large load areas.

Agreement on the generation scenarios allowed the working

group to develop three AC (alternating current) transmission

expansion alternatives for the analysis.

1. 2004 Base transmission system (transmission expected to
be in service in 2004)

2. 2010 Gas case transmission expansions scenario

3. 2010 Other-Than-Gas case transmission expansion
scenario

Within the Western Interconnection there are presently
approximately 160,000 megawatts (MW) of existing summer
peak generating capacity of which 41% is hydro, 23% is gas-
fired, 23% is cod-fired, 1% is wind driven, 2% is
geothermal, and the remaining 10% is nuclear and other. To
meet forecasted load in 2010, assuming a 25% reserve
margin, approximately 48,000 MW of additional generation
will be required to bring the total amount of generation in
2010 to approximately 208,000 MW.
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Of the generation either under construction or permitted to be
in service by 2004, approximately 95% or 25,000 MW is
fueled with natural gas. With this and other generation under
construction, the mix in 2004 will change to 35% hydro, 33%
gas, 19% coal, 2% wind, 2% geothermal, and 9% other.
[Figure 41] shows the total generation capacity mix by
percentage in the Western Interconnection that currently
exists and is expected by 2004. The graph also shows the
percent generation mix that would occur under: a
predominately gas-fired scenario for 2010; and a scenario
where remotely located coal, wind and geothermal generation
provide the additional power beyond the 25,000 MW of gas-
fired generation that will be in service by 2004.
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Figure 41— Western Generation Mix Options

Little transmission would be needed to support the 2010 gas
scenario. To move 23,000 MW of remotely located coal,
wind and geothermal generation, more transmission than
expected by 2004 levels would be needed. A conceptua
transmission plan indicating the level of transmission
expansion needed to move this remote power was devel oped.
The initial capital cost of the transmission projects included
in this scenario is estimated to cost in the range of $8 hillion
to $12 hillion (2010 dollars). With incremental addition
studies and some optimization, it is possible that the cost of
this transmission plan bookend could be significantly
reduced by $1 billion to $4 billion.
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Fuel and variable cost savings were compared for the Gas
Expansion and Other-Than-Gas Expansion plans with and
without their respective transmission expansion plans. From
Spreadsheet analysis and, assuming no transmission
constraints on the system, the Other-Than-Gas generation
expansion scenario would save an estimated (2010 dollars)
annual $4.3 billion (Base Average conditions) to $7.1 billion
(High Gas Price conditions) in fuel savings over the Gas
expansion scenario. However, because the new coal, wind,
hydro and geothermal generation in the Other-Than-Gas
scenario is mostly electrically remote, transmission, as
discussed above, needsto be added.

With transmission modeled, production cost studies predicted
a potential $3.3 billion to $5.3 billion annual fuel and
variable aost savings (2010 dollars) for the Other-Than-Gas
scenario, compared with the Gas-Fired generation addition
scenario when transmission expansion was added to facilitate
the respective scenarios.

Existing System and Model Benchmark:

The size of the generation circle in [Figure 42] represents
summer-installed capacity by generation type within each
transmission-constrained area in the Western grid. The width
of the blue line between the circles shows the relative transfer
capacity between the transmission-constrained areas.

Figure 3
Existing System
Total Capacily in MW as of 17100

Total MWs = 158 B89
‘On Existing Transmission System

Figure 42 - WECC Existing System
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[Figure 43] indicates the amount of exports and imports
between the circles that might be expected during the peak
summer hours under average hydro conditions in the Western
System. The connecting main grid infrastructure is designed
to facilitate these exports. The main grid infrastructure does
not have to move every MW generated to every corner of the
system, only the exports to importing areas. However, the
grid must not only handle these exports during average peak
conditions, but also exports during other likely conditions,
including off-peak hours, peak conditions in seasons other
than summer, extreme load conditions (heat or cold waves),
and conditions in which system elements are out because of
planned maintenance or forced outage.

1953 Exports
on Existing Transmission Systemn

Fi
-‘—-.\
1‘““\, I / [ ] Net Exports
l‘__"\_‘- ® Met Imports

Concaptus) Placs for Sleutioit Jefmieioh
Figure 43— Energy Importsand Exportsin the West

A significant amount of transmission on the West Coast links
the hydro generation areas of the Northwest with coastal |oad
areas. It facilitates the considerable amount and variation of
inexpensive hydro generation that can occur depending on
seasonal water conditions. There aso is a significant amount
of transmission between the Desert Southwest areas and
Southern California areas facilitating large amounts of
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dedicated coal-fired generation, jointly built and owned by
California and Southwest entities.

Because of the long distances between areas in the Rocky
Mountain States, transmission is limited in the eastern part of
the loop. In this area dominated by coal-fired generation, the
existing transmission is generaly tailored to fit specific
generation and exports. These plants supply power to load
centers in the eastern end of the Western Interconnection.
They also supply energy through the limited east side
transmission system to the West Coast and Southwest areas
where hydro and gas peaking capacity is used to shape or
store the energy and follow capacity demand.
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Figure44a— Actual Line Loading (2000) vs. MAPS
Simulation

Figures 44a and b show both historic recorded levels of
"actual flow" and the production cost model’s prediction of
bottlenecks on the existing system. Given the transmission
capability that must be set aside for reliability and system
performance during outages and during other than-average
conditions, a rule of thumb is that a path is considered
heavily loaded if its use exceeds 50% of its rating for the
majority of time. Figures 44a and b shows the amount of time
some of the most heavily loaded paths were loaded to 50%,
75%, 90%, and 95% of their rating during the year 2000. It
does not include times when the path was reserved but not
used, yet unavailable for use on afirm basis. The second set
of bars for each path shows results from the model analysis
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which corresponds reasonably with actual flows, thus
providing some confidence in the model's ability to predict
future bottlenecks, when new generation and load is added.
Their location in the Western transmission system is shown

on [Figure 45].
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Figure 44b — Actual Line L oading (2000) vs. MAPS
Simulation
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RINCE RUPERT / PEACE CANYON . . .
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SUNDANCE Constrained Paths in the
i e Western Interconnected System
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Fos [ 3 |Northwest — Canada 18 ldaho — Montana 34 |Tot2B
EIeCtrICIty Transmission 4 West of Cascades — North 19 Bridger West 35 Tot2C
5 | West of Cascades — South 20 PathC 36 Tot3
6 | West of Hatwai 22 Southwest of Four Corners 49  East of Colorado River
8  Montana — Northwest 23 | Four Corners 345/500 kV 50 | Cholla - Pinnacle Peak
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15 Midway - Los Banos 30 TotlA 65 | Pacific DC Intertie
16 Idaho - Sierra 31 Tot2A 66  California Oregon Intertie (COI)
17 | Borah West 32 Pavant— Gonder 230 kV 73 North of John Day

Figure 45 - Transmission Congestion Pathsin the West

It should be noted that Path 15 between Northern and
Southern Californiais not on the list because loading data for
Path 15 [are] not generally available. However, the Path 15
bottleneck is significant and has contributed to price
volatility in the West. A special analysis of Path 15 using
2001 gas prices and hydro conditions similar to last summer
was performed. Results showed congestion and spot market
differences ($35 and $65 dollars per megawatt hour) between
each end of the path.
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[Figure 46] represents the miles of new transmission
expansion within the WECC during the time period 1989 to
2000.

WSCC Significant Additions Repart

8,022 7.79

6,470
6070 6.397 6255
5,581
I I l 2685 2,530 2.262 2,604

1889 1920 19891 1982 1983 1894 1895 1986 1997 1993 1898 2000

*Note: Circuit miles of transmission are not an absolute indicator of the
reliability of the transmission systems or their ability to transfer electricity.
Figure 46 - WECC Milesof Transmission
Expansion 1989 to 2000

5.3 North American Electric Reliability Council (NERC)
Information in this subsection comes from the NERC website iswww.nerc.com

NERC Réliability Assessment 2002—2011
The following are excerpts of NERC's “Reliability Assessment 2002-2011 Report”
that pertain to transmission and related bottlenecks.

The NERC's Reéliability Assessment Subcommittee (RAS)
annually reviews the overall reliability of existing and planned
electric generation and transmission systems of the ten NERC
Regional Reliability Councils (Regions). The Rédiability
Assessment 2002—2011 report presents an assessment of electric
generation and transmission reliability through the Year 2011.
RAS views this ten-year assessment in two time frames: the near
term, consisting of the first five years and the long term, the
balance of the ten-year period.

Transmission Adeguacy

North American transmission systems are expected to perform
reliably in the near term. Procedures and processes to mitigate
potential reliability impacts appear to be working effectively.
However, portions of the transmission systems are reaching their
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limits as customer demand increases and the systems are subjected
to new loading patterns resulting from increased electricity
transfers. Although the transmission systems are expected to
perform reliably, some areas of the transmission systems are not
adequate to transmit the output of all new generating units to their
desired markets.

Many electricity transfers are influenced by weather diversity
across the continent that frees up resources in one area to serve
demand in another. Because weather patterns are unpredictable in
the long term, transmission constraints and congestion have the
potential to shift from season to season and year to year. Although
some transmission constraints are recurring and well known, new
constraints are appearing as electricity flow patterns change. In
cases where redispatch options have been exhausted or are
ineffective, the only way to remove the constraints is to increase
the capability of the transmission system or build new generation
close to the demand centers, removing the need for the electricity
transfers in the first place. The transmission systems are being
subjected to flows in magnitudes and directions that were not
contemplated when they were designed and for which there is
minimal operating experience. New flow patterns result in an
increasing number of facilities being identified as limits to
transfers, and transmission loading relief (TLR) procedures were
required in areas not previously subject to overloads to maintain
the transmission facilities within operating limits. Reliability
coordinators call for NERC TLRs to manage transactions within
transmission security constraints, which causes a generation
redispatch by restricting scheduled transfers. [Figure 47] shows
the TLR trend for the past six years.

Operating transmission facilities at levels near security limits does
not necessarily tranglate into an unreliable or unsecured transmission
system; these conditions may instead be an indication that the
transmission system is congested and will not support any further
economic transfers of energy. For example, 2000 saw a significant
increase in the number of TLRS as heavy north-to-south electricity
transfers occurred in the central United States, spurred on by
extended temperature diversity (cool in the north, hot in the south),
which freed up resources for export. In general, TLRs are an
indication that steps must be taken to manage transmission system
loading to avoid placing the system in an insecure state. Several
steps or classifications of NERC TLR exist, ranging from Level O to
6.2 Only at TLR levels 5 and higher are firm transactions curtailed.
Although few TLRs 5 and higher have been called since the TLR
procedure was instituted, the number has increased each year. In
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[Figure 48], the 2002 TLRs listed represent those called through July
2002.
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Figure 47 - Total Number of Level Two or Higher TLR Logs

Operating transmission facilities at levels near security limits does not
necessarily trandate into an unreliable or unsecure transmission
system; these conditions may instead be an indication that the
transmission system is congested and will not support any further
economic transfers of energy. For example, 2000 saw a significant
increase in the number of TLRs as heavy north-to-south electricity
transfers occurred in the central United States, spurred on by extended
temperature diversity (cool in the north, hot in the south), which freed
up resources for export. In general, TLRs are an indication that steps
must be taken to manage transmission system loading to avoid placing
the system in an insecure state. Several steps or classifications of
NERC TLR exist, ranging from Level 0 to 6.2 Only at TLR levels 5
and higher are firm transactions curtailed. Although few TLRs 5 and
higher have been called since the TLR procedure was instituted, the
number has increased each year. In [Figure 48], the 2002 TLRs listed
represent those called through July 2002.
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Figure 48 - Number of Level Fiveand Higher TLRsper Year

About 10,100 new circuit miles of transmission facilities (230 kV and
higher) are planned for construction throughout North America [see
Table 15] over the next ten years, the majority of these additions are
planned for the first five years, reflecting uncertainty in long-term
planning. This amount represents a 5% increase in total installed
circuit miles (230 kV and higher) over the ten-year period; most of
these additions are intended to address local transmission concerns or
to connect proposed new generators to the transmission grid and will
not have a significant impact on its capability to transfer electricity
over long distances. This table does not include circuit upgrades or
reconductoring of existing lines. New transmission line construction is
not the only means of ensuring transmission adequacy. In the long
term, reliable transmission will depend upon the close coordination of
generation and transmission planning and construction.
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Transmission Circuit Miles 230 KV and Above®

2002

2002-2006

20072011

2011 Total

Existing Additions Additions Installed

ECAR 18,207 185 0 16,386
FRCC 6822 325 214 7,361
MAAC 7.031 68 0 7,088
MAIN 6177 241 50 6,46
MAPP-LLS. 14177 114 0 14,291
MAPP—Canada 5 846 140 14 6,00
NPCC-LLS. 5,463 340 7T 6,88
NPCC—Canada 28,780 237 101 29.11
SERC 28,539 1,339 1,280 31.1%
SPP 7,618 584 128 8,34
Eastern Interconnection 127 680 3,553 1,864 133,077
WECC-LLS. 56,838 2,716 897 60,451
WECC—Canada 10,857 24 a3 10,974
WECC - Nexico 431 136 0 567
Western Interconnection 68,126 2,876 =1=1n] 71,992
ERCOT Interconnection 7.373 G859 170 8,202
Linited States 157,245 5,551 2,816 166,612
Canada 45,483 401 208 46,089
Mexico 431 136 0 5
NERC Total 203159 7. 088 3.024 213,271

Table 15 - Transmission Circuit Miles 230 kV and Above*
*Note: Circuit miles of transmission are not an absolute indicator of the

reliability of the transmission systems or their ability to transfer electricity.

Transmission Planning

Although the North American transmission systems are expected to
perform reliably, in some areas the transmission grid is not adequate to
transmit the output of al new generating units to their desired markets.
10,300 miles of transmission lines, 230 kV and higher are planned to
be added, while an estimated 159,000-286,000 MW of new generation
may be added by 2011. The planned additions represent an increase of
about 30% in generating capacity over currently instaled levels
compared to a 5% increase in transmission. This mismatch of
additions of new transmission lines and new generators may be
attributed to a number of factors.
» Firgt, because of the cost and siting requirements associated with

transmission line construction, transmission is not built on a

speculative basis, transmission owners will build transmission

sufficient to serve their customer demands only when they can

demonstrate a clear need to regulators and the public.
» Second, little planned transmission line construction is likely to

occur to accommodate economic transfers, even if such additions
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may benefit large numbers of customers. This reluctance to
construct new transmission facilities is similar to the tragedy of the
commons in which costs and other negative impacts are
concentrated on a limited number of parties, athough the benefits
are distributed to all parties. With industry restructuring and the
development of regional wholesale markets, new transmission
lines may be economically beneficial to all parties, including the
consumers of electricity, but their costs are incurred by only one or
several entities. As aresult, those entities may be reluctant to build
the needed transmission facilities.

Planning Issues - As the electric industry continues to restructure,
identifying those responsible for maintaining adequate electricity
supplies is becoming more difficult. Indeed, the very definition of
what constitutes an adequate electric supply may change in the future.
Transmission expansion as measured by new circuit miles continues to
lag the growth of both the demand for electricity and the addition of
new generating plants. However, alternatives to new transmission lines
exist to maintain thereliability of the system.

Impact of Generation Siting

The siting of new [generation], whether utility or merchant built can
clearly have an impact on the reliability of the interconnected electric
systems. For example, locating new generators electrically close to
demand centers will cause less of a burden on the transmission
systems than generators built in remote locations. In some instances,
constructing new generators near demand centers may actually reduce
transmission system loadings. The avallability of adequate
transmission facilities and the cost of building new facilities to
integrate new generators into the system are factors that help
determine where new generation will be located. Many developers
request only an interconnection to the transmission system (the
minimum transmission investment) with the intent of operating only in
the hourly spot market and do not request firm transmission service to
deliver the output of their plants to customers because this could
trigger costly transmission infrastructure reinforcements. Although
large amounts of new generating capacity will be installed in the next
few years, RAS questions its contribution to NERC-wide adequacy in
cases where capacity will be isolated due to transmission system
constraints [see Figure 49].
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Percentage of Projected New Generator Additions 1998-2007 as a Percentage of 1998 Total Installed
Generation (source: Energy Ventures Analysis, Inc.)
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Figure 49 - Projected New Generation Additions

As aresult of the many changes taking place in the electric industry
future transmission planning must be accomplished through different
means than in the past and involve the coordination among many
different market participants. Market signals and regulatory decisions
will dictate the location and timing of generating capacity additions,
and will influence the construction of new transmission facilities.

5.4 Edison Electric Institute (EEI)

Information in this subsection comes from the EEI website is www.eei.org

The following is an excerpt of the paper “ Strengthening The Critical Link” by David
K. Owens, executive vice president of the business operations group at EEI.

While it represents just 11 percent of the nationa average
cost of delivered electric power, transmission is the vital link
to the establishment of robustly competitive wholesae
markets. Originally designed as a highway to link generators
to loads and to enhance reliability through interconnections
with other utilities, the transmission system is being asked to
perform functions never intended—to operate as a
superhighway.

Well functioning wholesdle markets, with robust
transmission networks, will lead to an increase in the
diversity of supply sources available to evolving retail
markets, benefiting customers.
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The redlity is that the transmission grid is under significant
stress, leading some policymakers to conclude that the goal
of efficient competitive electric markets is illusory unless
transmission is enhanced. Everyone knows it's not as simple
as stringing more lines—some policy groundwork needs to
be done to strengthen the market, attract investment, and
benefit customers.

An Urgent Need to Expand Transmission - Expansion of the
transmission system certainly has not kept pace with growing
electricity demand. Between 1998 and 1999, transmission
congestion was up 40 percent; between 1999 and 2000, it was
up 140 percent. [ See Figure 50]
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Figure 50 — Transmission Congestion (NERC TLRY)

TRANSMISSION INVESTMENT (billion 1997-$/year)

g
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Annual transmission investments from 1975 through 1998 and projections for
1999 through 2001.

Figure 51 — Transmission | nvestment?

2 Eric Hirst and Brendan Kirby “Transmission Planning for a Restructured U.S. Electric Industry”,
prepared for Edison Electric Institute June 2001

¥ Electric Power Group



Page 92

Moreover, transmission investments have been declining for
amost 25 years a an average rate of $120 million per year.
[See Figure 51] Transmission investment in 1999 was less
than half of what it had been 20 years earlier.

NERC — the reliability watchdog of the bulk power network
— outlined the problem in its "Reliability Assessment 2000-
2009": "Transmission congestion will worsen, and as aresult,
transactions will continue to be curtailed until other
appropriate congestion relief measures are implemented. The
continuing upward trend of NERC transmission loading relief
procedures (which alow a transmission owner to decline
transactions to ensure the reliability of its system) during a
relatively mild summer (2000) in the Eastern Interconnection
isindicative of the persistence of congestion in various areas
of the transmission g/stem. Few maor transmission system
facility additions are planned for the near future. As
competitive electricity markets continue to develop, it is
likely that the transmission system will be operated at levels
of power flow and in configurations not previously
experienced.”

From Need to Resistance - But whatever the need to build
new transmission, getting it built is no easy task. The most
significant obstacle is gaining siting approvals for new
transmission lines, which has become amost impossible
because of myriad challenges in the process of regulatory
review and approva. These obstacles include the
complicated state regulatory review process; involvement of
many local government agencies, the courts, and federal and
tribal governments, and the participation of competing
interest groups. The public sentiment against transmission
expansion is illustrated in the catch-all phrases NIMBY (not
in my backyard), NOPE (not on planet Earth), and BANANA
(build absolutely nothing anywhere near anyone). Indeed,
one only has to look at the trials and tribulations over the
Chicago transmission line project—first proposed in 1996—
linking facilities in Minnesota and Wisconsin. Or the
Wyoming-Cloverdale line proposal to link West Virginia and
southwestern Virginia—a proposal first made in 1990!

The diting situation is likely to become even more
complicated and contentious as regional markets are
developed through FERC's Order 2000. The order requires
RTOs to have a planning process in place for the expansion
of transmission to maintain reliability. This requirement
chalenges the traditional belief that transmission facilities
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serve only small regional or local markets. Thus, it is
conceivable for the RTO planning process, under FERC's
approval, to identify new regional transmission that state and
local authorities flatly reject because they do not perceive a
direct benefit for constituents.

6. Summary of Key Findings

The challenges and issues the ISO Planning staff face are very similar throughout the
nation. The following were the key findings that resulted from the site visits and
interviews with the | SOs management and staff:

» 1S0s have the technical tools and ability to identify current and future
transmission reliability criteria deficiencies and develop solutions to address
bottlenecks through upgrades, new lines, and remedial actions schemes.

» I1SO’'s have the ability to identify the current economically significant
bottlenecks; however, these tend to shift around based on market conditions.

» Transmission bottlenecks are more acute during extended peak demands, large
resource outages, maor construction projects, high fuel differential costs
between regions and other market conditions.

» TheISO's are challenged when asked to develop a business case justifying a
market economics project and lack the necessary market models to adequately
forecast and “prove’ their need.

» Transforming the transmission network from the historical vertically
integrated design to an open competitive network that facilitates large regiond
power transfers may have a significant price tag and there are no established
processes for reviewing and getting approvalsto build such facilities.

» SO transmission expansion plans are shared with market participants for the
purpose of attracting aternate solutions (i.e., generation, load response).

» Generation interconnection projects dominate the transmission planning
process.

» The inter-1SO transmission projects under serious review or development are
DC lines and they are being driven by merchant transmission interests:

Cross Sound (NY-NE), Neptune (PIM-NY), Lake Erie Link (PIM-
Canada) and Harbor Cable (PIM-NY)

» Regulatory approval process, especialy for multi-state projects, is long and
consequently may be very uncertain.

» Uncertainty about cost recovery and regulatory treatment provides a
disincentive for Transmission Owners to do anything more than reliability
projects.

» There is a disconnect between who pays for new transmission vs. who
benefits — the customers of the local transmission owner could be straddled

CERTS 3 Electric Power Group

Con UM FOR ELECTRIC RELIABILITY



Page 94

with the costs of fixing bottlenecks while those benefiting may be located
severa states away.

» A market design that does not include LMP creates disincentives in many
cases — congestion costs added to uplift are spread over all users of
transmission.

» The minimum interconnection standard for new generators does not ensure
deliverability and as a result it creates stranded generation pockets, does not
address regional adequacy issues and puts the planning process in a
reactionary mode.

» Generation solutions have shorter lead times versus those for transmission
projects and can provide a quicker fix to many bottlenecks, but recent
generation project cancellations around the nation are creating challenges for
the grid planners and eventually customers.

» Thereislimited data available on planned new generation projects to support
SO long term planning studies.

» Among the six 1SOs there is not a common definition or method of
monitoring and tracking congestion.

7. Transmission Bottlenecks Sorted and Prioritized
The Electricity Advisory Board’'s report states that “‘A National Interest
Transmission Bottleneck’ must meet at least one of the following criteria’:
» The bottleneck jeopardizes national security
» The bottleneck creates a risk of widespread grid reliability problems or the
likelihood that major customer load centers will be without adequate
electricity supplies
» The bottleneck creates the risk of significant consumer cost increases in
electricity markets that could have serious consequences for the national
or a broad regional economy or the risk of significant consumer cost
iNcreases over an area or region

In addition to the “nationa interest” criteria specified above, the subcommittee
believes that the following factors could appropriately be used to provide
additional support for particular facilities being identified as a “National Interest
Transmission Bottleneck”:
» Does the level of congestion result in an unacceptable number of
transmission loading relief (“TLR") events?
» Doesthelevel of congestion result in unacceptably high price differentials
across an interface?
» Does the transmission deficiency increase the likelihood that market
power will be exercised in amanner contrary to the public interest?

Using the criteria noted above and supplemental information from each 1SO, the
bottlenecks identified by the 1SOs were sorted according to their impacts on grid
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national interest.

List of 1 SO Bottlenecks Sorted By Impacts:
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Jeopardizes | Widespread | Risk of Unaccepiable | Unaccepiably | High
Mational Gnd Significant | Number of High Price Lilelilood
Security Eehahiliy Concumer | TLE Frenk | Diferential: | That Madet
Problems Cost Power Will
Be Exerised
TCASO san Dhego Fath 15 Path 15 and Path 15 and
Area and the Path 3 Path ¥
Zan Francisco
Penmmla
ERCOT South to
Hoth
Teotas and
South
Texas to
Heonston
MISO Lack of EHYV | Lackof EHV | Lackof EHV
Infrastuctare | Infrastacture | Infrashuctare
YISO Central Central East,
East, Leeds-PV and
Leeds-PV HY¥CLI
and Cahle
HYCIL I Interface
Cahle
Irterface
I50-NE S Conn.- Mame, SE W Conr.-
Horaralk, HE Blass. & E.I. Horeralk and
Mass/Boston [(Locked in HE
Area and FW ram) Mass/Baoston
Vermornt hreas
PJM HW Perm., HW Perm.,
Westof Westof
Wash DC, Wash.DC,
Dielmarea Delmarea
Fenmala, Penmsula,
Wast and Wast and
East 50KV East 500KV
Interface Interface

Table 16 — 1 SO Bottlenecks Sorted By I mpacts

List of 1SO Bottlenecks Sorted By Priority:
Based on the information received during the interview process, impacts the
bottlenecks have on reliability and markets and the cost data (see Figure52) the
priority for addressing the 1 SOs bottlenecks are as follows:

Priority | SO Comment

1 NYISO | Congestion costs over athree year period
are averaging in excess of $900 million
per year.

2 ISO-NE | Loadisat risk

3 CAISO | Cdiforniahastwo significant load
pockets that are forecasted to bein
violation or reliability criteriaand a path
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that has inhibited transactions between
the northern and southern portions of the
State.

4 PIM PJM’ s congestion costs continue a four
year trend of almost doubling each year,
but the majority of 2002 increaseisa
result of adding PIM West to its market.

5 MISO At thistime, the true congestion costs are
unknown. Region will have difficulty
operating an efficient market with the
limited EVH infrastructure in the region.

6 ERCOT | ERCOT will need to expand its transfer
capability to accommodate new
generation and achieve market efficiency.

Table 17 —1S0 Bottlenecks Sorted By Priority
IS0sg Yearly Congestion Costs
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Figure 52 - | SO Congestion Costs by Year

List of Transmission Project Costs.
Table 18 below indicates the costs associated with some of the proposed transmission
projectsto relieve congestion:
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SO Proj ect Cost (Million)
CAISO | Path 26 $306
Imports into San Diego $252
ERCOT | Two 345KV linesfrom West Texas to North $140
Texas

TECHNOLOGY SOLUTIONS
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MISO | Vision EHV Infrastructure $7,000
Gains Substation — add a second 345/138 kV $7
transformer bank — needed to serve load growth in
the area of Grand Rapids, Michigan

NYISO | Marcy-New Scotland 345 kV dcircuit —line $75
originally built for 765 kV could be converted
from single to double circuit
Rebuild two 115 kV lines out of Leedsto 345 kV $225
ISO-NE | Build a345 kV loop around the Southwestern $600
Connecticut area (Phase 1 and 2)
Reinforce Northwest VVermont load pocket $125
PIM Adding 500/230 kV transformers at Doubs $22
Substation (Northwest of Washington, DC)

CoNSORTIUM FOR ELECTRIC TECHNOLOGY SOLUTIONS

ELECTRIC RELIABILITY

Table 18 — Transmission Project Costs
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