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generating regions
of the United States
are coming up with
different solutions
for handling wind
power in imbalance
markets, with
California offering
the most rational
approach so far.
The wind lobby
wants to see
variable power
supplies accepted
as part and parcel
of a modern power
system

MAKING VARIABLE
SUPPLY LEGITIMATE
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USA transmission providers look at gen-
— ————— erating resources that cannot be
called up on demand. Transmission suppliers see wind as
an intermittent resource and, in most areas of the country,
place hefty penalties on plant operators when scheduled
energy is not delivered. Those penalties, known as genera-
tion imbalance charges, are costing wind plant owners a
bundle—as much as $0.10/kWh of undelivered energy in
the Northwest—and could slow the rapid growth the indus-
try experienced in 2001. )

“If wind generation is not firm, then the producer is
required to get the generation to make it firm,” says Jim
Caldwell of the American Wind Energy Association
(AWEA). “The cost is something approaching the current
value of wind, o it doubles the cost just to deliver the
power.” AWEA's goal, he says, is to make wind a legitimate
way to produce electricity without having to firm it up.
“Without that, we'll never get penetration on the grid,”
Caldwell says.

The industry has made significant progress towards a
solution with a recent filing by the California Independent
System Operator (ISO) to the Federal Energy Regulatory
Commission (FERC), which oversees transmission rules in
the country. The California ISO is proposing to schedule
wind resources using a wind energy forecasting model to
average imbalances over a month—and to waive genera-
tion imbalance penalties for wind resources. AWEA wants
FERC to use the California model as a template for other
transmission providers across the country.

“We are very excited about this deal in the sense of
forming a tariff, a template, for the rest of the country,”
Caldwell says. “Rather than going utility by utility, tariff by
tariff, in a game we can’t win in the end, we are asking
FERC to approve the settlement in California and use it as
a template for the rest of the nation.”

AVOIDING DAMAGE

FERC'’s Order 888 sets the standard pro forma tariff in a
deregulated world. It requires scheduling generation on
the- transmission system for each hour 24 hours in ad-
vance with the option to change the schedule one hour
ahead. It was designed with large firm blocks of dispatch-
able power in mind. When the Midwest saw price spikes in
1999, says Caldwell, some generators found it cheaper
and easier to default on delivery. So the industry decided
to set damages for non-delivery of scheduled power.

Over the past two years, the wind industry has made
progress in avoiding those damages. The Pennsylvania/
New Jersey/Maryland ISO, which actually touches on sev-
en mid-Atlantic states, has a liquid transparent spot market

in which wind can settle imbalances penalty free. In simple
terms, if a generator schedules 100 MW, but delivers 105
MW, the additional 5 MW is sold at spot market prices.
Conversely, if only 95 MW is delivered, the transmission
system will make up the difference, again at spot market
prices. According to Caldwell, this gives wind developers a
fixed price revenue stream, which helps when securing fi-
nancing for projects.

Other areas deal with the problem in other ways, says
Caldwell. New York pretends wind has no imbalance be-
tween power promised and delivered and retroactively re-
sets the schedule according to the actual meter read. The
Electric Reliability Council of Texas uses dynamic schedul-
ing to deliver energy imbalances across the state. But that
limits wind sales basically to large utilities that have
enough diversity of load and other generating resources to
handle the ebb and flow from the wind resource.

NORTHWEST RELIEF

The Northwest is considering something closer to the
Pennsylvania/New Jersey/Maryland [SO model. Right
now, if the delivery of power deviates from the schedule

by plus or minus 1% or 3 MW, the generator has to pay

an onerous penalty amounting to $100/MWh not deliv-
ered, says George Darr of the Bonneville Power Adminis-
tration (BPA). He says BPA's power organisation, along
with wind industry and renewables advocates, are asking
BPA’s transmission organisation for relief from the huge
penalty by going to a second tier market rate.

In addition, like California, BPA is also looking at a
wind forecasting model. “The direction we're approaching
is for the hydro system to deal with wind,” Darr says. “If
we can predict wind better, we can also run the hydro sys-
tem better, and it allows for better scheduling” Such a
forecasting system, however, begs for a regional sponsor,
he says. That could be BPA or it could eventually be the
Regional Transmission Organisation (RTO) West, an 1SO
that Northwest transmission owners are still debating.

There is also the option for the FERC to get involved
and make forecasting a basic requirement. That will effec-
tively happen if the federal agency adopts the California
model. In that state, wind farm owners will develop the
wind forecasting system and the ISO will operate it. Wind
generators will pay 4 forecasting fee of $0.10/MWh and
will set transmission schedules according to the forecast. If
the wind generators contribute to the costs and schedule
according to the forecast, then generation imbalance
penalties will be waived. i

FERC is due to decide the issue in the first quarter of
2002. Even if the wind industry is successful, transmission
issues like upgrades and expansion must still be dealt with.
But those are issues for all players, not just for wind.
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MASTERING MARKET
MECHANISMS

/

The devil is in the details and never more so than in getting market

mechanisms right. Britain is a forerunner in electricity market liberalisation

and the regulative solutions it hits upon for ensuring rational market behav-

A series of solutions are emerg-
DAVID MILBORROW g ¢ the vexed problem of
Windpower Monthly 4,0, o srycture mechanisms
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which balance supply and de-
mand in competitive electricity markets without adding to
the overall cost of the system—and without unfairly penal-
ising small generators into the bargain. Introduction of a
single “balancing price” is slowly winning favour as the
best way forward among experts charged with finding so-
lutions on both sides.of the Atlantic. Yet in Britain—where
the problem was thrown into sharp relief with the start of
the New Electricity Trading Arrangements (NETA) last
year—the government is favouring a mechanism which
only provides part of the answer to part of the problem.

In a solution it calls “consolidation,” the UK’s Depart-
ment of Trade and Industry (DTI)is encouraging small
players and wind power generators to club together and
sell their combined output to electricity retailers rather
than selling on an individual basis. While the proposal is
clearly a tacit acceptance that wind power generators are

iour are likely to be copied elsewhere. Getting the imbalance market right for
wind power is a battle now being fought. Valuable lessons in how to make

the market a sensible slave, not a misguided master, are there to be learned

suffering under NETA for no good reason, consolidation
does not solve the problem, either for wind power or for
the electricity system as a whole.

Although the output from a number of wind plants
will be smoother than the output from a single plant there
will still be significant fluctuations, so the economic pun-
ishment for failing to balance supply and demand will not
disappear. Neither will consolidation of small generator
output deal with the extra cost to the consumer of the vari-
ous NETA balancing acts performed by other generators.

BALANCING ACT

NETA requires each individual electricity retailer to bal-
ance the amount of power it puts into the system with the
amount of power consumers are demanding from it. Re-
tailers (known as suppliers in Britain) therefore pass some
of the buck to generators, demanding that they accurately
forecast their output ahead of time with the aim of meet-
ing expected demand. Failure to deliver the forecast power
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[image: image3.png]at the right time, even if demand has changed in the inter-
im, means that retailers must either buy in power to make
up a shortfall or sell their excess.

The problem under NETA is that power bought from
the balancing market is expensive, while surplus power
fetches a low price. Herein lies the crux of the matter, par-
ticularly in Britain. The greater the difference between the
buying price and the selling price, the higher the economic
punishment, or “penalty,” incurred by an erring genera-

tor—and that difference -is greater under NETA than in~

other power trading markets, such as in California and
Scandinavia's NordPool, for reasons which have yet to be-
come clear. Wind, which cannot guarantee fixed amounts
of power at a fixed time, is particularly hard hit (box). On
the other hand, retailers who are fairly certain of meeting
their delivery schedules have a good economic reason for
running extra spinning reserve, not needed by the system,
but which consumers have to pay for.

The end result is that a faulty market mechanism has
become a master rather than a slave. Far too much spin-
ning reserve is being scheduled in the UK, while wind is
being forced to pay the price for a cost not being incurred.
A single balancing price (more about its advantages later)
does away with the difference between buy and sell prices.

Consolidation does not. It might reduce the magni-
tude of the economic punishment from typical levels un-
der NETA of £5/MWh to around £3/MWHh, as the DTI
suggests, but it does not solve the fundamental problem—
not for the consumer and not for wind.

CONSOLIDATION

Data from western Denmark, which has one of the highest
concentrations of wind power in the world, proves the
point. The system operator, Eltra, effectively consolidates
all the output coming from some 1900 MW of wind farms.
As a result the maximum deviation from scheduled output
in an hour is never more than 20%—and these deviations
occur for no more than about 0.1% of the time, or nine
hours a year (Fig 1).

Yet even with these small deviations, the difference
between buy and sell prices on the NETA balancing mar-
ket still exact a price from wind generators which is far
higher than the real cost to the system. The DTI seems to
think that the £0.03/kWh addition to the price of wind
that this results in is something generators will have to live
with, but in a highly competitive market it is enough to put
wind at a serious disadvantage. Furthermore, consolida-
tion does not come without a cost. The paperwork carried
out by consolidation services must be paid for, adding fur-
ther to wind’s price.

Consolidation, however, is only one possible solution.
There are others, ranging from making accurate genera-
tion forecasts easier, to exempting wind totally, to reduc-
ing or eliminating the buy and sell price differential. There
are pros and cons with most of the options, but not all.

The shorter the time period over which wind output
predictions are made, the more accurate they are likely to
be. It is easier to make an accurate weather forecast for
wind speeds in the short term than the long term. NETA
operates with a “gate closure” of 3.5 hours ahead. That
means that a wind generator must make a prediction, say,
at noon for its intended output at 15:30 hours. Shortening

THE PROBLEM DEFINED

Wind as a
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ply is hit by

market mechanisms aimed at balanc-
ing supply and demand far more than
other generators. There are times
when the output from wind plant is
less than expected and times when it
is more than expected. Either way,
wind loses out. If it fails to deliver on
schedule, it has to buy in the “missing”
power from the market at a premium
price. If it delivers too much; it has to
sell at dumping prices. Wind even has
to make up for “missing” power it has
failed to deliver on occasions when
demand on the electricity network
has fallen and the power is no longer
needed.

To the individual wind generator,
doing this balancing act is a life threat-
ening exercise. Yet to the electricity
system operator, wind’s supply varia-
tions are so small in the big scheme of
things they are absorbed at no extra
cost, just like the variations in de-
mand. Even when wind forms a signif-

icant proportion of generation, the
measures needed to account for it are
neither complex nor costly (WiND-
POWER MONTHLY, July 2001).

In the huge power systems of to-
day, ups and downs of power supply
and demand are part of everyday life,
with a specified amount of reserve
generation always at hand in case a
major power plant trips out. In other
words, there is always reserve enough
to cope with variations from consider-
able numbers of wind turbines.

For the same reason there is no
need for individual generators to bal-
ance supply with demand by building
lots of their own spinning reserve—
something that the New Electricity
Trading Arrangements in Britain en-
courage. Reliance on their own re-
serves was the only option for genera-
tors in the last century, when power
supply was a fragmented business
with big gaps between generating ar-
eas. Those days have long been su-
perseded by the efficiencies of highly
integrated national and international
power systems.

“gate closure” times, or doing away with them, is one way
of helping wind’s particular problem (Fig 2). But although
under NETA the penalty drops, it does not vanish. With a
£30 difference between buy and sell prices, for example,
the penalty drops from just over £4/MWh to just over
£1/MWh.

A one hour closure may be introduced in England,
for reasons unconnected with wind. A “zero gate closure,”
alternatively known as “ex-post trading” and used in New
York (page 40), does away with the problem as all genera-
tors are credited with what is actually delivered. Although
the option has been discussed in England, the argument
against it is that it lessens the incentives for suppliers to
balance their positions, risking a shortfall of generation—
and extra costs for the system operator.

The simplest solution is that taken by California,

which is to acknowledge that no costs are being incurred
to the system by small deviations from scheduled genera-
tion and waive the need for wind to trade in the balancing
market. In a rigid institutional framework like NETA, how-
ever, making exception clauses for particular technologies
will never win political favour—and it still leaves the fun-
damental problem intact. A variant under discussion in
England is the introduction of a minimum level of imbal-
ance, below which no penalties will be incurred. But this
raises questions as to how wind outputs can be isolated. If
they are not, other generators might take advantage of
such a scheme.

Another option is for wind surpluses to be traded at
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[image: image4.png]the underlying market price for energy instead of being
exposed to the balancing market. This route is being con-
sidered for the huge region of northwest America covered
by the Bonneville Power Administration, a federal power
marketing agency (page 40). It makes sense if energy
prices are cost reflective, but it could be argued that it is
not market driven and makes special provisions for wind
power on a market that is supposed to be level.

A WINNING OPTION

A single “balancing price” has none of these disadvantages
and for that reason alone scores most points. At the same
time it does away with the penalties on wind. What's more
the market mechanism in NETA, which encourages power
retailers to hold excessive amounts of their own spinning
reserve to protect their revenues, is removed.

The argument against a single price is that it removes

the incentive for retailers to balance their positions, result-
ing in a drop in the level of spinning reserve that could
threaten security of supply. Yet experience on Britain’s
power pool, which NETA replaced, reveals this fear to be
groundless. A single marginal price did not cause prob-
lems of imbalance.

A single “balancing price,” or “cash-out price,” to use
the current British jargon, also makes sense technically.
First, at any given time there can only be one marginal
price. Second, by removing the market signal, which en-
courages excessive reliance on individual balancing, it puts
the job firmly back in the realm of the entire power sys-
tem. Imbalance costs are minimised if the balancing of
supply and-demand is effected centrally, where aggrega-
tion of the generation from a whole country irons out
much of the ups and downs. Thus a single buy-and-sell
price is the most efficient balancing mechanism because it
reflects the real costs with greatest accuracy.

WORKING GROUPIDENTIFIES SOLUTION

Both the govemment and Ofgem ap-
pear to see consolidation, which mitigates
£ ,the effects of NETA, as their preferred means
of helping renewable generators weather its
penalties, rather than by tackling the funda-
~ mental unfaimess of the new arrangements.

‘There is a lot of focus on consolidation be-
cause they seem to think this is the solution
to all our problems,” says the BWEA's David
Still, who chairs a sub-group of the CWG.

e reality is that consolidation i is a minor
: pan of the answer and is not going to single-
“handedly solve anyﬂung The real problem
is the high imbalance settlement costs, he

says. :
- His sub-group is ‘advising that the
charges that generators incur under NETA
should reflect actual costs to the system in-

ead of the current arrangements which
tend to have high imbalance spreads which -
. are clearly not cost reflective. This is also the
advice of the Renewable Power Association.
It is calling for a single imbalance price for

buy and sell, rather than the dual imbalance
2 price arrangement which has been the “fun-
amental cause of the problexps created by
NETA for small generators A single cash-
out price for all imbalance volumes could, if
hed, apply either to small generatoxs only
r to the whole. market, it says. | e
till says a smgle lmbalance pnce ofters
solutions which can be accommodated with-
existing system But whether the gov-
ent and Ofgem accept this advice is a .
olitical issue, he says. “We have to ask the
overnment; Do you want maximum output
from clean, green energy to reduce our
. greenhouse gas emissions or not?”

A workmg group(
tablished by the UK -
government has sug:
gested a change to the
rules governing trade in electricity that could
help small and renewable generators sell
their power more competitively. The change, . da "
however, must be proposed and agree o)
larger electricity traders.

The Consolidation  Working Group 4
(CWG) was set up in December by energy
minister Brian Wilson to look into how small
and renewable generators could  “consol
date” their’ offerings to suppliers, mstead of
each trading small amounts of power. By co-
operating, small generators were looking to
improve their ability to compete with the big
boys under Britain’s new electnclty tradmg
arrangements (NETA).

NETA aims to provide market sxgnals to
encourage individual power retailers to bal- :
ance generation and demand—a require:
ment that has cropped up with the fragme:
tation of electricity supply under liberalisa-
tion. It.does this by requiring generators to
state their electricity output in advance of a
given time: a generator falling short of its
predicted output must buy power. w make
up the difference, usually paying a premxum
price, while a generator with exces power

JANICE MASSY
Windpower Monthly
UK

‘This would enable them to compete for bet— =
ter prices by sel].mg their fixed output ata
- higher price to a supplier, while managing
 their unpred.\ctable output by sellxng it via

RENEWABLES FORGOTTEN

NETA imposes a hefty cost penalty on
predictable output—such as from. wmd -ge:
" erated electricity—which cannot - fore
with certainty its output four hours ahea
With the start of NETA in March 2001,

both the government and electricity regul
tor, Ofgem, had expected the emergence of.

in April. Ofgem expected a ﬁn
the CWG by the end

WINDPOWER MONTHLY FEBRUARY 2002

Wm}’/wvﬂm’mw A





RÉGIE DE L'ÉNERGIE - DOSSIER R-3550-2004

PIÈCE SÉ-AQLPA-4  -  DOCUMENT 6


