Glossary

ACE. Areacontrol error is the instantaneous difference
between actual and scheduled interchange, taking into
account the effects of frequency bias (NERC).

adequate installed capacity. See reliability.
adequacy. See reliability.

AGC. See operating reserve.

aggregate price spike. See price spike.

ampere (amp, A). The unit of electrical current
flow. One amp flowing from a 120-V outlet delivers
120 W of power.

area control error. See ACE.

arbitrage. A zero-risk, zero-net-investment strategy
that still generates profits. One type of arbitrage involves
the transfer of a commaodity from a high-priced location
to a low-priced location; a second type involves the
transfer of demand from a high-priced product to a low-
priced product.

architecture. See market architecture.

auction market. A market where all traders in a
commodity meet at one place or communicate with a
central auctioneer to buy or sell an asset, e.g., the NYSE.
Auctions require bids of buyers, sellers or both. The
following are types of auctions:

English: buyers start bidding at a low price. The
highest bidder wins and pays the last price bid

Vickrey: buyers submit sealed bids, and the winner
pays the price of the highest losing bid. Also known as
a second-price auction and, confusingly, as a Dutch
auction.

Dutch: the auctioneer starts very high and calls out
progressively lower prices. The first buyer to accept the
price wins and pays that price.

1. Definitions followed by “(NERC)” are from NERC (1996) and
those followed by “(DOE)” are from DOE (1998b).

Sealed-Bid: buyers submit sealed bids (as in a Vickrey
auction), and the winner pays the price that is bid. Also
known as a first-price auction, a pay-as-bid auction, and
a discriminatory auction.

Reverse auction: used to purchase instead of sell. The
lowest bid wins. All auction types can be used in reverse.

Double auction: both buyers and sellers submit bids.
It can be run as a first-price auction, a second-price auc-
tion, or as a bid-ask market which trades continuously
as the N'YSE does after its opening second-price auction.

augmented load. Load plus installed generating
capacity that is out of service.

automatic generation control. See operating
reserves.

baseload generating capacity. Generators nor-
mally operated around the clock, also referred to as
baseload generators. See also midload generator; peaker.

baseload. The minimum load for a given control area.
This part of load is constant.

bilateral contracts. Contracts used to make trades
between two private parties.

bilateral market. A market inwhich private parties
generators, and loads, trade directly at negotiated prices.
Neither an exchange market nor a pool. Trades may be
arranged by brokers or dealers.

black-start capability. The ability of a generator
to start without taking power from the grid. This allows
it to help restart the power system in case of a complete
failure.

broker. An intermediary in a bilateral market who
arranges trades but does not “take a position,” i.e. does
not buy or sell the commodity. See also dealer.

capacity factor. The ratio of the total energy gener-
ated by a generating unit for a specified period to the
maximum possible energy it could have generated if
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454 Glossary
ment problem requires advanced mathematics and enor-
mous computations.

uplift. A charge imposed on all customers, usually
per MWh, that covers costs not covered by prices. Exam-
ples of such costs are, redispatch costs when congestion
is not priced, side payments in pools, and fixed costs of
transmission. Often referred to as a tax in this book.

value of lost load (VOLL). The average cost to
customers per megawatt-hour of unserved load when they
are disconnected during involuntary load shedding.

variable cost. A cost that varies with the level of
output. In examples, generator supply curves are often
modeled as having constant variable cost up to full out-
put. This is the generator’s marginal cost until full output
is reached; then marginal cost becomes undefined or may
increase rapidly in some narrow emergency operating
range. In this book, the constant variable cost below full
output is referred to simply as the generator’s “variable
cost” rather than its marginal cost which could be unde-
fined. See also cost of production.

vesting contract. A contract signed by the purchaser
of generating units, divested by a regulated utility, that
generally specifies the price of a long-term power sale
from these units to the regulated utility.

VOLL. See value of lost load.

VOLL market. A market that employs only VOLL
pricing for the purpose of inducing adequate investment
in installed capacity.

VOLL pricing. A pricing policy that sets the spot
market price to VOLL whenever load must be shed and
there is a partial blackout.

volt (V). The unitof electrical pressure. One amp of
current forced through an appliance by 120 V of pressure
delivers 120 W of power to the appliance.

Walrasian equilibrium. See equilibrium.

watt (W). The unit of power (electrical energy flow).
One watt is the power delivered by 1 A of current flow
under 1 V of pressure.

withholding. Reducing output below the competi-
tive, price-taking level at the market price. Withholding
is termed financial if it is accomplished by asking a price
above marginal cost and physical if it is accomplished
by simply not producing.

The quantity withheld is the difference between the
competitive supply at the market price and actual supply.
There are three other measures of the effect of market
power on prices and quantities. Markup is the price
analog of quantity withheld and is the difference between
actual quantity supplied and the competitive supply price
(marginal cost) of the quantity.

Quantity distortion is the difference between compet-
itive supply and the actual supply, while price distortion
is the difference between the market price and the com-
petitive price.
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AC Power. See Power; Electricity,
442
ACE, 236, 261
definition, 48
Adequate installed capacity, 135
adequacy, 135
as an economic problem, 136, 137
capacity requirement for, 181, 182
definition, 135
not provided by market, 111, 147
Aggregate price spike, 127
See also Price spike, the aggregate
Aggregate supply curve
aggregate supply curve, 62
Alternating current
definition, 378
history of, 7
See also Power; Electricity
Ambiguous-Price Fallacy, 63
statement of, 65
Amperes (amps)
definition, 377
See also Electricity
Ancillary services, 18, 19
black start, 236
chapter on, 232
economic dispatch, 235
financial trade enforcement, 235,
240
frequency and voltage, 234
list of, 233, 236
market's role in, 237
real-power balancing, 236
transmission security, 238
voltage stability, 238
Annual revenue requirement
definition, 34
Arbitrage
and price caps, 141, 152
definition, 90

effect on centralized DA market,

264, 265
forward and spot markets, 170

locational and congestion prices,

207
market linkage, 90, 91
opportunities of marketers, 402

preventing market power, 330, 331

Architecture, 82, 201
controversies, 204
controversies consistent, 202
definition, 82
entire market, 84
market linkages, 89
market types, 82, 86
Part 3, 201
submarket, 84
submarkets, 82
Wilson and, 82

Area control error. See ACE

Auctions, 87, 99
competitive prices, 97
definition, 87
determine price, quantity, 218
determining price, 220
determining quantities, 219
discriminatory, 101
Dutch, 99
English, 99
incentive compatible, 100
pay-as-bid, 95, 96, 98, 99, 101
revenue equivalence theorem, 100
sealed-bid, 99
second-price, 99
simplified description, 218
single-price, 101
three stages of, 219
Vickrey, 99, 100
Augmented load, 136-138, 152
definition, 136
duration curve, 138
simple model of reliability, 136
Average cost

definition, 36, 38

of energy, 38

of using capacity, 38

two kinds of, 36
Balancing, 19

as ancillary service, 236

real power, 236

Balancing market. See Real-time
market
Barriers to entry, 330, 335
Baseload
cost assumptions, 124
definition, 42
equilibrium condition, 128, 143
generating capacity, 125
in two-technology model, 124
lumpiness, 130
plants, 42, 96, 98
Bilateral market
and ex-post prices, 214
and transmission pricing, 214
and two-settlement system, 211
bilateral contracts, 211
definition, 87
design, 227
view of day-ahead market, 230
vs. centralized, 205
vs. exchange or pool, 204
why not in real time, 261

Black-start capability, 21, 236, 261
Blackouts
inefficiency, 156
Block-loading, example of, 274
Bottom-line test, 102
definition, 102
example, 103
Buses and nodes, 390
CA IS0, 88, 223, 230
Capacity cost
amortization, 35
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definition, 31, 34, 53
Vesting contracts, 80

VOLL
definition, 154, 156, 157
estimation difficulties, 156, 160
Fallacy of definition, 156
introduced, 111
marginal, 156
relationship to demand curve, 157
VOLL pricing
and installed capacity, 185
and optimal capacity, 138
compared with OpRes pricing, 166
definition, 155
in simple reliability model, 157
inefficiency from, 163
long-run incentives, 162
market power, 186
optimality of, 159
regulatory nature of, 155
risk, 160, 186
risk Fallacy, 161
short-run incentives, 162
side effects, 172
to clear the market, 161
Vs. capacity requirement, 184
with capacity requirement, 184, 185
\oltage
collapse, 388
definition, 46, 234
stability, 236
stability for customers, 238
support, 21
See also Electricity
\oltage support
ancillary service, 234
Walrasian equilibrium
auction, 295
definition, 297
Watts, 377
Weak Fixed-Cost Fallacy, 129
Wind generators, 262

Zonal pricing, 204
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