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Getting It Right the First
Time: The Valueof
Transmission and High

Technologies

The transition to a competitive electricity market will
require a more careful approach to intersystem coordination
—planning, operations and pricing—than policy makers
have yet recognized. But there’s still time to get it right.

£

Marija Ili¢ and Leonard Hyman

~—In Argentina ... industry partici-
pants are having a tough time agree-
ing on who will pay for a badly
needed transmission line ...}

~Wall Street Journal

~... [Wle never deregulated safety.
As we were deregulating in other
ways—price and entry and competi-
tion—I went over to the Department
of Transportation and said, “You're
going to have to have more intense
safety scrutiny ..."”

—Alfred E. Kahn

~I don’t think our people really

grasped the fact that ... Valujet grew
faster than its systems and our abil-

ity to manage their growth.®
~David Hinson, Federal Aero-
nautics Administration

tates have scheduled the

starting date for retail wheel-
ing. The government has operned

 the grid. Politically correct regula-

tory agencies declare that nobody
will escape stranded costs. Engi-
neers still warn about the need to
maintain system reliability. But
free marketeers have a ready an-
swer: “Don’t worry. The market
will furnish the solutions.” We
would argue otherwise. Not be-
cause a market could not provide
solutions, but because whole sec-
tors of the electricity supply mar-
ket have—so far—been omitted
from the market.
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Hurried deregtﬂaﬁon on a piece-

economic incentives for system

centives for the system to evolve

November 1996

- meal basis may create some local support needed to facilitate the from its present form into one ca-
successes, but also lead to unan- primary supply/demand market. pable of facilitating the supply/de-
ticipated failures in other parts of mand market in an effective and
the system. A workably competi- L Obstacles on the Way to an non-discriminatory manner.
tive market must value all the im- Efficient Open Access System (3) System operators have been
portant aspects in the system, oth- Presently, several conceptual ob- - | requested to publicly provide real-
erwise piecemeal incentives may stacles lie in the path of successive | time information as to their “avail-
invite failure. The savings and deregulation of the power indus- able transmission capacity”’
loan debacle the privatization of 7 (ATC). By now, however, the tech-

_ an oligopolistic generating sectorin | " (1) The interconnection,® consist- | nical literature has shown many
the United Kingdom,® and the liber- | ing of and providing both trans- times that the ATC of the intercon-
alization of long-distance commu- nection cannot be easily broken ,
nications in Canada followed by down into the ATCs of its subsys-
the financial collapse of most new tems (pools, utilities), because of
entrants within a year® are notable ; ; loop flow and counterflow issues.
examples of misguided public poli- Expmce m other No individual subsystem can sell
cies that rieglected a systemsover- | COUNETIES and indus- its portion of the transmission
view and did not get it right the tries provides exam- “right” within the interconnection
firsttime. ~~ . ‘independently from the activities

eregulators, we argue, 14 les Of misgu ided p ub- of other subsystems. Therefore,

Dshould areate—inadvance | lic policies that 1o capacity right can be assigned
of deregulation—a framework for or traded at a subsystem level in-
the operation and expansionof the neg. leqted a sySte,mS dependently from the others.
electric power industry whichinte- | OUETUIEW and f ailed to (4) To confuse the issues further,
grates technical and economic ob- get it Tlght the ﬁTSt time. | regulators now present us with
jectives into a reliable, real-time, the idea of transmission capacity
near-optimal industry. Properinte- | puuuuuessem | rights (one must read this as “sys-
gration of existing assets into the , e : tem capacity rights,” a much
framework and valuation of the « e Fa L broader request). If not properly
services that they provide could re | Jussion and ancillary services, is | oq 0 o priced, these rights

. operated and planned by its sub- .
duce stranded assets, too. Achiev- owmers without a systematic as- are likely to crea.te an enormous
ing optimality, however, depends sessment of the entire system. At burc?en on px:ovxders of system
on economic and technical feed- the same time, suppliers use it as services and induce great ineffi-
back operating in real time. Apply- it were a sin'gle entity, This situ- ciericies when planning for new
ing price incentives throughout ation raises profound questions re- enhancements of the system.
could produce a decentralized, ling both the techrical per- (5) Furthermore, the ide? of a sec-
highly efficient, responsive electric formance of such a system ondary market for t‘ansn.ussml‘l
supply industry that not only util- (reliability) and its efficiency. rights, asameans of dealing with
izes existing assets to their fullest, (2) The pro forma tariffs for uncertainties, is risky (and, we later
but also encourages capital expen- open access to the interconnection argue, Unnecessary as well). a :
ditures when expansion is a better and cost compensation for ancil- “right” is not f well'(,:lleﬁned notion, -
answer than rationing existing as- lary services fall short of reflecting how cenone tracie” f further?
sets. The solutions to problems of the actual use of the system. That Ianvmg said that the pro forma
reliability, stranded assets and in- fact is likely to create uneven in- tariffs ace nqt eff.ed‘ive, end t‘hat
vestment may lie in applying more physical transmission capacity
9




rights cannot be defined in a de- industry, as well as the industry subsystem. There is no systematic
centralized way by the subsys- structures into which the system planning of exports/imports
tems within a larger electrically in- | is likely to evolve. among the subsystems. The sup-
terconnected system (i.e. open At present, a typical electrically porting transmission system and
access system), we suggest a sys- interconnected transmission grid ancillary services are designed ac-
tematic look at the problem. Two is planned and operated inahori- | cordingly for limited exchanges
qualitatively different ways of zontally structured manner by the | with the adjacent subsystems.
providing and pricing transmis- subsystems (utilities, pools) de- Thenumber of subsystems of
sion services under open access fined according to the ownerships this type within the intercon-
are possible: (a) by the transmis- of portions of the grid. Transmis- nection is very large." In response
sion provider, or (b) by interested sion, generation and distribution to regulatory requirements for
primary market participants. In open access, the industry is work-
this article, only approach (a) is ing on functional consolidation of
described. At present there is in- e those subsystems into larger enti-
sufficient development on ap- Two possibilities are | ties operated by some sort of I50.
further. . would leave the interconnected sys-
Two distinct possibilities are there will be many | tem operating in a somewhat de-
considered in this article: ISOs makzng decen- | centralized manner, in the absence
that the interconnection will con- , g of a coordinating ISO that is respon-
sist of many independent system tralized decis wns, or sible for relxal?xrlfy and efficient
operators (ISOs) making decen- that a central ISO planning and operation of the en-
tralized decisions within the inter- ; - tire interconnection. The supply/de-
connection, or that an additional would P roz.nde.the mand patterns within this egfzc)-’
| well-designed coordinating ISO needed coordination. | ey identical organizational
will serve to provide a minimal form, except for the size of subsys-
degree of necessary coordination R tems, may become significantly dif-
of the individual ISOs and ferent, driven by differentials in pri-
thereby ensure the reliability of are planned in each vertically inte- | mary market prices across the
the entire interconnection and its grated subsystem to accommo-_ entire electrical grid.
near-optimal dynamic efficiency’ | date the needs of the customers in Given the regulatory require-
'| each area, perhaps allowing for ment that open access must be
IL The Problem in the Context | gome prespecified ranges of provided to all (inside and out-
of Industry Structure power export/import to adjacent | side each subsystem prior to crea-
To fully understand the reliabil- | subsystems. The amount of ex- tion of ISOs or, later, within and
ity and efficiency impacts of an change with the neighboring sub- | outside the ISO area) means, in ef-
economic transaction between a systems is planned inde- fect, that access must be provided
power seller and a power buyer pendently'” by each subsystem. anywhere within the electrically
on an interconnected system un- Until recently, each subsystem interconnected system. As a conse-
der open access—and, conse- | had full jurisdiction over power quence, the system is potentially
quently, the role of system serv- generated, in terms of planning vulnerable to both reliability and
ices in facilitating the and operating all available re- efficiency problems. The reliabil-
transactions—it is essential toun- | “sources in the area and allowing ity of this new mode of opera-
derstand the underlying hierarchi- | for their coordinated use. Perform- | tion—facilitation of primary sup-
cal structures of the intercon- " ance objectives (both physical and | ply/demand transactions across
nected system in a regulated technical) are restricted to each the entire interconnection by de-
10 The Electricity Journal




centralized decision making of in-
dividual subsystems—will de-
pend to a great extent on how
well reliability standards are de-
fined and enforced on and by re-
gional ISOs, and further unbun-
dled into the responsibilities at
“the primary level of each market
participant.?

It is well known to theorists con-
cerned with optimization of hier-
archical network systems of this
form that:

(1) The system-wide perform-
ance criteria (both technical and
economic) can be fully optimized
only by introducing a coordinat-
ing level.” For the electric power
industry, this would require a co-
ordinating ISO for the entire inter-
connection. Because of the dimen-
sionality of the problem, this
process would require the devel-
opment of minimal level models,
relating tie-line flow exchanges
among the subsystems to the gen-
eration/demand that actively re-
sponds to the system-wide per-
formance criteria.*

(2) Without a coordinating ISO,
the system is, effectively, operated
in a decentralized manner, with
subsystems acting as individual
180s. To guarantee system-wide
reliability, it is essential to define
and enforce meaningful perform-
ance objectives for and on each
ISO. In theory, this solution is al-
ways less optimal than having a
coordinating level ISO. More im-
portant, these distributed per-
formance objectives are hard to
define, primarily because, given
different electrical properties of
subsystems under the jurisdiction
of individual ISOs, they are

bound to be nonuniform. This
problem, in turn, will create se-
vere legal issues. The NERC
Working Group on Intercon-
nected Operations Services (I0S)
is tackling this issue, but without
getting to the heart of the matter.!®
n order to provide some clari-
fication of relevant perform-
ance criteria at each subsystem
level and at the interconnected

The reliability of this
new market and mode
of operation will de-
pend to a great extent
on how well reliability
standards are defined
and enforced on and
by regional 1SOs.

system level, we will briefly sum-
marize performance objectives in
the present organizational form.
We will contrast the present situ-
ation to the environment being
created, and then define the strik-
ing differences which we believe
require a profound rethinking of
system support under open access.

II. Performance Objectives at
the Subsystem Level ina
Regulated Industry
Operations planners try to
achieve five tasks simultaneously:
(1) meet anticipated demand at
the lowest operating cost,

‘tem has a few units directly dedi-

| eration reserve is planned to use

(2) compensate for real and reac-
tive transmissions losses,

(3) deal with operating con-
straints,

(4) provide real-time balancing
generation to meet deviations
from expected demand, and

(5) provide stand-by generation
in case of an outage.

Economic dispatch and schedul-
ing (task 1), loss compensation
(task 2), and operating within the
static operating constraints (task
3), are integral services provided
by all generating units that partici-
pate in economic dispatch to meet
anticipated demand. Only devia-
tions from anticipated demand
caused by small, random fluctua-
tions rely on automatic generation
control (AGC) (task 4). Alarge sys-

cated to system-wide regulation
in response to small, random fluc-
tuations, the AGC units for fre-
quency regulation. For system
protection in the event of a major
outage (task 5), however, the gen-

the most economic units when-
ever possible. Much sophisticated
hardware, such as power system
stabilizers and static Var compen-
sators, is installed on the system
to regulate system transients in re-
sponse to unexpected events. ,
t present, operations plan-
Am‘ng for generation is at
each subsystem level, with a sin-
gle bundled objective—to per-
form all five tasks at the lowest
possible total cost—in order to
reach ideal technical efficiency for
generation production.'®
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Subsystem Level

While all five tasks are per-
formed today at each subsystem
level using all available generat-
ing resources, the industry is mov-
ing toward performing task 1in a
competitive—not coordinated—
manner. Our purpose here is to
stress open questions related to
tasks 2-5, and to suggest solu-
tions, so that performing these
tasks enables the supply market
(task 1) to operate efficiently, and
so the competitive market partici-
pants (CMPs) compensate those
performing tasks 2-5 in a way
that reflects use of those services.

Some tasks are unique to elec-
tric markets because of the limited
ability to re-route power flows
and store electricity.”” Electricity
planners face fundamental ques-
tions concerning tasks 2-5. Need
all these tasks remain coordinated
by the ISO of each subsystem?
CMPs could perform some of the
functions 2-5. If they do, however,
some agency will have to specify
minimal technical performance. If
some services remain coordinated
in real-time, an organization (e.g.,
an ISO) must also decide how to
create and use the resources re-
quired to perform those services—
which must be put in place prior
to the time that they are used’*—
and how to price the services.

The major problem, though, is
that tasks 2-5 depend on how
task 1 is accomplished, because
they balance the system when the
main supply/demand market
fails to do so. In addition, power
quantities traded in the primary

g
E

for services 2-5 are revealed. To
solve the interdependency prob-
lem: ‘

o Either create resources to meet
tasks 1-5 in a coordinated man-
ner, retain all technical services as
they are now, and introduce coor-
dinated mechanisms to produce
market prices for bundled serv-
ices (various poolcos propose this
approach)

® Or perform some of tasks 2-5

at the end user level, and some at
a subsystem level.

V. Performance Objectives at
the Interconnection Level

At present, no systematic plan-
ning of exports/imports among
the subsystems is done for effi-
ciency reasons. The only coordina-

-tion recommended by NERC is

for reliability reasons. The subsys-
tems of each reliability region ob-
serve the (n - 1) criterion, which re-
quires that no single contingency
in the region should disrupt serv-
ice to customers. It is important to
recognize that coordination can
only be defined at the intercon-

IV. Open Questions at the market may change once charges nected regional level, i.e. by simu-

lating the entire region and then
defining limits on exports/im-
ports to individual subsystems.
The recommended export/import
limits among the subsystems are
quantifiable only by simulating
the entire region. For example, it
is difficult to study the impact on
Pennsylvania of the failure of the
HVDC line between Canada and
New England by analyzing only
these two subsystems within the
NPCC.

n an environment of active

trades across the entire region
driven by generation price differ-
ences, it is essential for reliability
to define limits on export/import
patterns of each subsystem within
the region. How to do this in a re-
alistic way is an open technical
problem, since this problem has
not been studied systematically in
the past. Even more important is
the fact that no subsystem can ex-
actly regulate its exchange with
the adjacent subsystems. This is-
done by generation scheduling
within each subsystem, and devia-
tions are always likely because of
the power deviations elsewhere
on the interconnection. Moreover,
quite often no subsystem has

-enough generation to schedule

the defined exchange. This is ac-
complished in a bilateral manner
at present, as one subsystem re-
duces and the other increases gen-
eration in its area. If they are not
adjacent, this bilateral process
may affect the other subsystems
within the interconnection signifi-
cantly. This mode is typical of
wheeling requests. The net result
is that the actual exchanges




among the subsystems are never

. the same as the scheduled ex-

changes.

In the absence of any informa-
tion about the rest of the region, it
quickly becomes clear that ATC
cannot be easily quantified.

V1. Minimal Coordination for
Tasks 2-5

A. Reliability Reasons

For successful operation of elec-
tric power systems under open ac-
cess, a certain minimal level of co-
ordination at the interconnected
system level must be preserved.
The most recent blackout in the
Western U.S. is an example of
what happens when two subsys-
tems do not coordinate their ac-
tivities. Events in the Northwest
were not communicated in a
timely manner to the subsystem
in Northern California. Conse-
quently, the actual tie-line flows
between two subsystems were
not the same as the scheduled
flows. When a transmission line
connecting these two subsystems
went out of operation unexpect-
edly, the scenario played out had

serious implications for the func-

tionality of the western reliability
region. Reliability is ultimately a
question of careful coordination
of various subsystems."

B. Efficiency Reasons

In addition to reliability con-
cerns, it is important to recognize
that the efficiency of operating the
interconnection under open ac-
cess depends greatly on the type
of pricing signals for the intercon-
nected system services (transmis-

sion and ancillary services) fur-
nished to the primary market par-
ticipants. When developing pric-
ing mechanisms for reliable
operation, one must account for
the economics of services unique
to electric power systems (tasks 2-
5). The solutions will run the
gamut from those dominated by
the competitive supply/demand
processes, fudged with some cost
estimates of “other” services to
the primary market, to a near-opti-

mal solution in which the eco-
nomic impact of these services is
taken into consideration by induc-
ing pricing signals that discour-
age their use when not available
or paid for. :

In the remainder of this article
we suggest a conceptual scheme
for linking physical and economic
processes by means of real-time
signals for transmission and ancil-
lary services provided by ISOs.

In concept, these signals should
reflect the best possible estimate
of the expected use of the trans-
mission system and all other re-
sources needed by the ISO to fa-
cilitate the primary market. These

costs, depending on how they are
computed and communicated to
the CMPs, vary significantly. Pre-
liminary documentation® indi-
cates that usage-based pricing
could make a big difference in the
bottom-line energy bill seen by
customers in a particular subsys-
tem. If this bill is lower, the gen-
eration presently owned by the
subsystem is more competitive
with the generation in other sub- -
systems. The “cherry picking” of
customers across the interconnec-
tion, often involving large electri-
cal distances, is caused, in part, by
unrealistic pricing of services. Per-
haps by the time transmission
and system services are paid for a
deal for wheeling power would
not be as attractive as when the
cost of these services is unrealisti-
cally small. The CMPs must real-
ize that the long run cost of sup-
porting transfer of power across
very large electrical distances in-
volves expensive technologies
(computers, control, and commu-
nications (the 3Cs)) in addition to
providing a transmission path.

There are definite tradeoffs in
the marginal costs of operating
the system which may be caused
by (1) enhancing the system by
means of such technologies or (2)
employing more expensive gen-
eration to meet needs. Adequate
price signals must reflect these dif-
ferences.

An effective organization of ISOs
ultimately has three major goals:

(1) Operate the interconnected
system reliably under competitive
access, including systematic cur-
tailment of transactions in real
time, when necessary.
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and ancillary services to facilitate
the primary market.

(3) Provide meaningful access
charges to the CMPs, which in-
duce dynamic efficiency of the in-
terconnected system. Without
these signals, there will be no in-
centives for enhancing the system
by means of 3C technologies and
an improved transmission grid.

he network requires eco-

nomic incentives to utilize
3C technologies. The role of tech-
nology in providing reliability, dy-
namic efficiency, and economic
value is poorly understood. The
lack of economic incentives to ap-
ply new technologies to the net-
work is barely mentioned in re-
structuring discussions.

VIL Linking Physical and
Economic Processes in a
Distributed Industry: A
Transition

Assuming equal consideration
is given to additional metering,
3C technologies and transmission
system enhancements on one
hand, and to new generation tech-
nologies on the other, it would be
optimal to treat the entire inter-
connection as a genuine open sys-
tem when operating and pricing
for transmission and system serv-
ices.

Ana posteriori allocation based
on usage” would be necessary to
divide cost among the subsystems
(ISOs, pools, control areas, or
whatever other form evolves).
However, for an interconnected
system as large and complex as
we have in the United States, it is
unmanageable to have one entity

tions of the entire system. Regula-
tors must, therefore, precisely de-
fine “open access system”
sub-areas of the large electrically
interconnected system. It may be
manageable to have at least as
many interconnections, within
which open access is confined, as
we presently have regions for reli-
ability. For reasons described
above, ideally each of these re-
gions should have a coordinating

The number and size

~ of the open access
areas within the U.S.
remains a serious tech-
nical and political
question at present.

ISO with several ISOs under its ju-
risdiction. For purposes of further
discussion here, no active trading
outside these regional ISOs would
be allowed.?

The number and size of the
open access areas within the U.S.
remains a serious technical and
political question at present. Each
reliability region is itself very com-

" plex and not manageable techni-

cally as one system because of the
many control areas and decision
makers involved. Regions that
presently have tight power pools
are likely to retain that structure.
Other regions will probably
evolve into tight power pools.

(2) Plan the transmission system | responsible for detailed opera- Not much would change under

this scenario, except that the pre-
sent pool organizations become
ISOs, to be coordinated, one
hopes, by a single super ISO.

However, there are many impor-
tant questions concerning man-
agement of the active primary
market within each region. The
major one is whether the ap-
proval of transactions and their
pricing is given at each subsystem
(ISO) level, or through the coordi-
nating ISO.

One possible solution would be
to define a division between trans-
actions. Certain transactions
would be handled by a coordinat-
ing ISO and others would be han-
dled by the subordinal ISOs, de-
pending upon the type of
transaction. All transactions
among buyers and sellers that are
physically located within a sub-
system could be fully managed at
this level only. Longer term, large
and somewhat firm transactions
that cut across subsystems should
be managed at the coordinating
ISO level. The remaining, short
term, non-firm transactions could

‘be handled at each subsystem

level. (It is basically unreasonable
and technically difficult to imple-
ment in real time a short-term,
non-firm spot market of the entire
region.)

nder such a setup, each

subsystem would be
planned for all transactions
within its area, while the intercon-
nection would be planned for
large, firm transactions across
larger electrical distances. Well de-
fined, active spot markets would

be technically feasible only at
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each subsystem level (the size of a
pool, or present day utility).

| When attempting to implement

spot markets over an entire re-
gion, the process would quickly
face lack of centralized communi-
cations between the coordinating
ISO and the individual CMPs.?

This setup, with a coordinating
and subordinate ISO, lends itself
to the well understood principles
of hierarchical power systems op-
eration, with an additional bur-
den of having to project the mar-
ket for coordination at the
interconnection level. It would be
ineffective to plan system en-
hancements for short term, non-
firm spot markets. These markets
consist of opportunities created
by uncertainties and should be
treated as such.

n this arrangement, CMPs

ust decide what type of

transactions they wish to engage
in, and bear the risks created by
market uncertainties. Uncertain-
ties presented by system con-
straints and the cost of services
would be fully as important as
those evolving in the primary sup-
ply/demand market level.

In a framework of this sort it
would become redundant to re-
quire transmission capacity
rights. The “right” would be
given automatically to the partici-
pants in an economic transaction
by the ISO, whose prime responsi-
bility is to decide if contracts of
various durations and firmness
may be physically implemented.
The instant this is done the only
remaining question is what is an
adequate open access charge. This
is, again, best decided at the ISO

level, since each transaction gener-
ally affects the entire interconnec-
tion. Making a capacity reserva-
tion for transmission capacity that
may not be used only breeds inef-
ficiencies.

The availability of the transmis-
sion grid on a non-firm basis
must also reflect system input un-
certainties. Actual inefficiencies
caused by inability to transfer
power would be directly reflected

Market participants

“would bid for services

rendered by others,
driven by additional
information from the
subsystem and system
levels.

in managing the system at a
suboptimal welfare cost. System
planners could plan enhance-
ments of the grid for expected sys-
tem input dynamics. The invest-
ment risk caused by deviations
from expected values should be
borne equitably by all market par-
ticipants. It is not meaningful to
hedge against these types of un-
certainty

VIIL Bidding Process for
Performance

In the structure we envision,
market participants would bid for
services rendered by others. This
process would involve successive

bidding at the market participant
(primary) level, driven by addi-
tional information from the sub-
system and system levels. The |
market participant would stop
bidding when the total cost of
tasks 2-5 exceeds the net revenue
(after cost of sales) that it can ob-
tain for its power. Participants
could change sides, from compet-
ing to sell power to supplying
tasks 2-5, or vice versa.

'1"1-»& iterative process actually

approaches system-wide eco-

nomic efficiency. Furthermore, the
proposal is not difficult to imple-
ment, as long as coordinated, non-
discriminatory cost-charging sig-
nals are furnished to market
participants on a regular basis. The
structure is based on present utility
practices for management of ancil-
lary generation and functioning of
the system. An operator, acting at
the coordinating level for strictly
technical functions, could evolve
into an ISO that accommodates
bids for power as well.

IX. Peak-Load Pricing for
Transmjssion and System
Services

ISO developers must recognize
that the act of pricing signals for
system support can be viewed as
another dynamic feedback in the
system, in addition to technical
feedback. Over the long term,
which is relevant for dynamic effi-
ciency of the system, optimization -
for efficiency by ISOs is directly af-
fected by optimizing system sup-
port to the otherwise competitive
power supply market. _

Establishment of system control
services is a dynamic, evolving
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process. Resources dedicated to
these services must be committed
in advance of need. As conditions
vary, the location and amount of
projected system control services
will vary, too. System support is
generally provided by two types
of control services: generation-
based (for frequency and voltage)
and transmission-based (voltage
support). The services are qualita-
tively different because genera-
tion-based services could become
competitive rather than cost- -
based, and because they have a
significant operating cost (fuel).
The transmission-based services
sector, however, remains a monop-
oly, is cost-based, and most costs
are attributable to capital.

This dichotomy creates problems.
Economic incentives must be devel-
oped to enhance the grid instead of
just creating generation-based sys-
tems services. To avoid inefficiency,
an ISO must compare the cost of
grid enhancement to that of the use
of high-cost generation. Over the
long term, it may be more cost-effec-
tive to build a FACTS (Flexible AC
Transmission System) device than to
use high-cost generation to avoid
transmission grid congestion.

n assessing the creation of sys-
tems control services over
long time horizons, one must ac-

count for the additional risk in-
volved. But regulators could re-
duce that risk by clearly defining
the responsibilities of the players
over long time periods.

Transmission planning must be
integrated into the competitive en-
vironment. The use of strictly finan-
cial instruments,® which have been
proposed as a means of eliminating

transmission congestion, does not
lend itself directly to a coordi-
nated establishment of resources
such as transmission and genera-
tion grid enhancements.

We suggest an idea along the
lines of peak load pricing for sys-
tem services as one possible candi-
date pricing mechanism of this
type.® This type of pricing is not
foreign to the power industry, al-
though in the past it was used pri-
marily for generation planning ?
While it is more complex to use
this mechanism to value transmis-
sion and ancillary services, it is

certainly possible to do so.

X. Conclusion

Regulators could cut through
the present circular debates con-
cerning deregulation by quickly
introducing performance-based
incentives for the creation of ISOs.
High technologies, such as com-
puters, communications and real- -
time controls (3C technologies)
are essential for intelligent ISOs.
ISOs must begin to learn what the
primary market trends are and to
project the need for transmission
enhancements and provision of
adequate ancillary services, so
that the number of unserved

transactions is minimized.

N

If regulators are to take this
path, they must accurately define
areas of active open access, and re-
visit the performance objectives of
both the interconnection and the
individual ISOs. The entire NERC
Working Group devoted to the In-
terconnected Operations Services
(105)* is now struggling with this
step. Without quantifying the
minimal expected performance of
individual ISOs, and without pen-
alties for non-performance, the
process will be left to the mercy of
the better informed.

In this article we have endeav-
ored to describe a possible system-
atic framework for moving into the
direction of an incentive-based sys-
tem of transmission service. The se-
rious issue remaining is that defin-
ing meaningful distributed
performance objectives for reliabil-
ity and efficiency within an inter-
connection may be an impossible
theoretical challenge.

power system under open access
could be viewed as a single entity
which can best be managed in a
coordinated manner. That man-
agement could be achieved by em-
ploying the high-end technologies
used in other industries. One
should not forget, however, that
these technologies have high costs
which the system must evaluate
against alternatives.

Reliability and efficiency must
be part of the framework of the
new electric system from the very
beginning or customers will gain
nothing from all the turmoil and
.could even lose ground in terms
of degradation of service. Would-
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e deregulators need to get it
right from the start. &
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