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A holistic approach to managing merchant plant
operations—from fuel procurement to power
delivery—is needed to profit in deregulated
electricity markets. Total Btu Management is one
such approach, and it is designed to achieve

Management strategies

eregulation has done more

than bring competition to

U.S. retail electricity mar-

kets. It has also made
wholesal e power prices morevolatile.
That volatility is most evident when
there are short-term dislocations of
supply. Theresulting price spikeslead
to substantial “risk premiums” infor-
ward power markets.

In the past, traditional utilitiestyp-
ically considered their power plants
mere collections of brick and mortar.
But today, a merchant plant opera-
tor increasingly views hisfacility as
a stack of conversion options or
options on the available spark spread
(see box, p. 41). But whether the mer-
chant plant operator isautility or an
independent power producer (IPP),
competition requires that it make
every possible effort to extract max-
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sophisticated tools to manage
market risk (GLoOBAL ENERGY BUSINESS,
May/June 2001, p. 12).

These risk-management tools are
designed to cope with the uncertain-
ties of the new business model that
deregulation has ushered in—the For-
ward Risk Premiums model. As was
the case under the old Economic Dis-
patch model, some portion of for-
ward power pricesisstill determined
by marginal generation economics.
Now, however, whenever one or more
linksinthe electricity delivery chain
are stressed, the market adds arisk pre-
mium to power prices to reflect
the uncertainties of forward deliv-
ery. Exploiting the existence of that
risk premium is the objective of a
new concept for managing merchant
plant operations called Total Btu Man-
agement.

The components of
generation value

The base valuesthat accrueto electricity
generation and the effect that these
value components have on wholesale
power prices are asubject that requires
amodified mind set to understand. In
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the traditional paradigm, where gen-
eration and transmission were mere-
ly guarantors of reliable service, these
value components were largely ignored
or not understood at all. In the com-
petitive marketplace, electricity gen-
eration has three main components of
value: commodity, optionality, and
deliverability (see box).

Generally speaking, the commodi-
ty aspect is the only value that is
attached to generation in a regulated
environment. The commodity com-
ponent refersto the ability of apower
plant to convert one form of energy—
beit fossil or nuclear fuel, wind, water,
or sunlight—to another: electricity.
The value of this conversion capabil-
ity is embedded in the economics.

With theintroduction of competition,
the optionality that accruesto aform
of electricity generation has become
a significant value component. The
economies of scalethat weretherage
in the 1970s and early 1980s have
yielded the premium value perch to the
generating capacity that has the most
opportunity to run at peak periods,
and not run at periods of low demand.
Rapid ramp rates, compl ete turndown
capability, storage capacity, and other
forms of enhanced optionality add
tremendous value to the generation
proposition.

The third component—deliverabil-
ity—isin some ways another form of
optionality. The value of the deliver-
ability of power depends on its abil-
ity to be packaged in intermittent deliv-
ery blocks and for very short periods
of time. The other aspect of deliver-
ability isits flexibility in reaching
multiple transmission points and mul-
tiple markets with equal ease. Plants
with easy access to multiple markets
are more valuable because they are
capable of delivering their output to
premium markets on short notice as
market conditions change.

Steps towards Total Btu
Management

The process of optimizing the finan-
cial performance of amerchant power
plant—or a portfolio of them—is an
ongoing process that takes placein a
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Components of electricity generation value

Commodity

[J Conversion of
fuel to electricity

O Principal value in
regulated
environment

Optionality

peaking

dynamic environment. The success of
this process depends largely on the
ability of senior management to cor-
rectly and constantly identify the strate-
gic elements of merchant plant oper-
ationsthat their company’s personnel
are equipped to deal with.

Another prerequisite for successis
a centralized desk for pricing, struc-
turing, and analysis. All decisionsthat
must be made during this process
reguire athorough understanding of the
fundamental risk elementsthat influ-
ence prices and delivery costs. Itisa
monumental undertaking to continu-
ously evaluate fuel-price fluctuations,
weather conditions, unit availability,
transmission constraints, emissions
credits costs, and all other factorsthat
bear on prudent decision-making.
Upon developing a well-conceived
forward market opinion, the role of
senior management isto orchestrate the
execution of atactical business opti-
mization plan.

Elements of Total Btu
Management

Theremainder of thisarticle examines
the theory and practice of Total Btu
Management as it applies to gas-fired
merchant power plants, which are
increasingly the type of marginal gen-
eration available. The discussion is
based on two assumptions: that the
units are designed for load following,
and that there is considerabl e flexibil-
ity in the fuel supply delivery mecha-
nism.

Thevariablesin the Total Btu Man-
agement equation can be put into five
broad classes (figure, p. 39):

m Commodity fuel supply is that
portion of the fuel-purchasing decision
that deal s with the base cost of gas at

[ Electricity values vary by
time and duration of delivery

[J Operating characteristics:
ramp rates, turndown
capability, fuel switching,

Deliverability

[0 Greater value by
packaging, time, flexibility
[0 Major feature in
deregulated markets

[J Not important in regulated
environment as market is
known

atrading liquidity center.

m The transportation element deals
with the physical delivery requirements
of that fuel to the facility in afashion
that matchesits consumption patterns.

m The generation element dealswith
all operating decisionsinvolving the gen-
erator itself. Thisincludes establishing
base operating levels, options pricing
for load-following contracts, allowing
for emissions credits coverage, and
ancillary services offerings. This por-
tion of the optimization process address-
es decisions about spot activity, the
duration of power purchase contracts,
and daily/hourly sales activity.

m Transmission priorities are becom-
ing amake or break decision for mer-
chant generators. The significant
expense of maintaining a broad and
substantial transmission priority port-
folio must be weighed against the
desire to access premium market val-
ues routinely.

m Load management has—some-
what ironically—found itsway back to
theforefront. Asthe ownership of gen-
eration portfolios moves from utili-
tiesto IPPs, the desire of smaller |oad-
serving entitiesto haverisk-free supply
contracts that provide all their swing
requirements in one place represents
alarge profit opportunity for merchant
generators. This element of the supply
chain requires perhaps the most sophis-
ticated analytical capability to accurately
measure risks of delivery, price the
instant optionality required, and con-
struct a pricing mechanism that is sat-
isfactory to both buyer and seller.

Commodity fuel supply

The management of the commodity
fuel-cost element of power genera-
tion is the first step that most utili-
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Glossary

Risk premium is a portion of the
forward price that is attributed to
the risk associated with the
potential for unknown events to
occur. This portion of the forward
price is set by the market forces
exerted by buyers and sellers. As
a rule, the greater the risk that
unknown events will occur, the
greater their impact will be.
Another rule of thumb: the further
out in time a forward price is, the
greater risk premium it will
generate.

An option is the right—as opposed
to the obligation—to receive or
deliver (call or put) a given
commodity at a specified price,
location, and time.

A conversion option is an option to
convert one form of energy to
another. In this article, the
conversion option refers to the
option to convert one form of
hydrocarbon to electricity.

A spread option is an option to
receive an established spread
between two commodities. This
article discusses it as the
relationship between the input
(natural gas) and output
(electricity) of a generation
process.

The spark spread relates the price of
electricity to the price of fuel used
to generate it. Spark spreads vary
by location, fuel source, output
configurations, and timing.

Swing is the underlying optionality
associated with delivering or
receiving either natural gas or
electricity at intermittent rates and
durations. It is used to vary the
delivery of energy to the specific
consumption characteristics of the
consumption unit. The concept of
swing can also refer to the ability
to vary the amount of energy
consumed or delivered.

ties made to become competitive.
This is the most visible portion of
gas trading—and often the most mis-
understood.

The range of sophisticationin com-
modity fuel supply management is
quite broad. At its simplest, a gener-
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ator may limit its participationin gas
trading to simply hedging fuel-cost
risks when locking in a generation
margin. At the other end of the spec-
trum, a generator may be actively
involvedinall 20 liquidity centersin
North Americawith asubstantial open
position limit in each. The most sophis-
ticated traders may maintain sub-
stantial futures, options, and over-the-
counter (OTC) portfolios.

The price of natural gas fuel is
likely to be the most volatile number—
next to power prices—to which a
merchant generator will be exposed.
Therefore, itiscritical that | PPs keep
close tabs on the prevailing market
price of gas, in addition to perform-
ing rigorous fundamental supply/
demand balance analyses for inform-
ing their fuel-purchase decisions.
The level of analytical sophistica-
tion and trading acumen should be a
function of the company’s desired
trading activity levels.

Transportation
Thisisthe portion of the fuel supply
chainthat isinvolved in transporting
fuel from a liquidity center to the
power plant. Not unlike the electric-
ity grid, the natural gas transporta-
tion system has been stretched fur-
ther toward capacity constraints. This
element of the portfolio provides for
all thedelivery flexibility that is nec-
essary to operate one or more plants.
The group responsible for managing
the transportation element makes deci-
sions about maintaining more expensive
firm transportation or making delivery
viainterruptible agreements. Theloca-
tion of the plant and its peak times of
use are key variables here. Will swing
optionality be purchased, or will the
organization maintain storage spaceto
facilitate demand swings? If storageis
to be part of the supply chain, where
should that storage be located?
Another responsibility of the trans-

portation group is management of thebasis
tradesthat are necessary to run the gen-
erating capacity. For example, in areas
that are particularly stressed for sup-
ply—such as Cdliforniatoday—the basis
relationship and physical firm trans-
portation exposure may easily outweigh
the commodity fuel priceitself. Gener-
ation facilities that are located close to
multiple pipelineswith ample accessto
liquidity centersarelesslikely torequire
afirm transportation arrangement than
thoselocated far from supply lines. Indi-
vidual plant requirements, the overall
portfolio of gas management, the geo-
graphic scope of activity of power and
gas, and the regional supply dynamics
collectively govern the decisions made
to support the transportation element.
If the company manages this element
well, large profits could result.

The generating facility
Decisions about the generating facili-
ty itself are crucial to the success of Total
Btu Management. The facility’s or
facilities' unit characteristics, indi-
vidually or as a portfolio, determine
the embedded optionality and bear
heavily on the best type of marketing
plan. The financial arrangements and
|oan covenants surrounding newly built
merchant plants must be considered.
Tradeoffs between long-term earnings
stability and flexibility of operations must
also be considered. All aspects of the
I|PP’'s operations must be considered
in designing apower marketing plan that
fits the physical characteristics of the
units, aswell asthe financial concerns
of the organization.

Gas-fired generation falls into one
of three broad categories: existing,
mid-merit, simple-cycle generation;
high-efficiency combined-cycle; and
peaking plants. Plant characteristics—
such as heat rate curves, ramp rates,
turndown maximums, startup costs,
location, and market load shape—
must be considered here. In many

Decisions about the generating faclility itself
are crucial to the success of

Total Btu Management
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cases, existing, long-dated transac-
tions must al so be taken into account.
Decisions about long-term indexed
transactions or short-term spot activ-
ity should be largely influenced by
the financial requirements of earn-
ingslevelsand variability control. In
many cases, financing arrangements
require that some portion of afacili-
ty be committed to long-term agree-
ments. Upon determining the mix of
transaction termsthat is appropriate,
the facility marketing plan must take
into account trade construction.

Virtually all gas-fired plants have
some level of load-following option-
ality that is accompanied by substan-
tial short-term price premiums. The IPP
must accurately quantify the options
value and be compensated for it accord-
ingly. This can be done either by enter-
ing into contracts with sizable options
premiums embedded in the price for-
mula or by keeping a portion of the
unit’s output uncommitted and then
selling it hourly as market pricesdic-
tate. Where a portfolio of different
generation typesisinvolved, atotal port-
folio approach is adopted to take advan-
tage of the combined flexibility of the
generation fleet.

Within this element, decisionsto run
or not run a plant are made. When
natural gas prices are extremely
volatile, very often shutting down a
facility and selling itsfuel into the mar-
ket makes better economic sense than
keeping the plant running. During
the spring and fall, when generating
plant economics are marginal, inter-
mittent operation of facilities based
upon daily swingsin profitability are
most crucial. In addition, basis and
pipeline economics of natural gas
delivery may dictate operating aless
efficient facility to exploit fuel eco-
nomics on the front end of generation.
For example, an older, less efficient
facility that islocated near aliquid-
ity hub might be substituted for a
more efficient plant located up the
distribution chain to resell the trans-
portation for a profit.

Transmission
Going forward, the most stressed seg-
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ment of the power delivery chainis
likely to be power transmission. For
avariety of reasons, the construction
and interconnection of high-voltage
transmission grids is not likely to
keep pace with demand movement.
Exacerbating the problem, the bal-
ance of generation ownership and
load-serving requirements is shift-
ing to reflect the effect of competi-
tion. Consequently, decisions regard-
ing the location of new generation
may or may not ideally suit load
mobility.

The price spikes that have become
increasingly common in power mar-
kets of late have spawned the need
for power plants to have “dual deliv-
erability” —accessto two or more mar-

tunity for profit.

Another application of load man-
agement isin therestructuring of long-
dated transactions. With many years | eft
on several load-following agreements,
thereisalot of opportunity to restruc-
ture these arrangements to better achieve
the mutual goals of the contracting
entities. Traditional arrangementsthat
involve afixed cost for infrastructure,
areservation fee for committing gen-
eration, a capacity chargeto pay for ener-
gy conversion, and acommodity feefor
fuel adjustments are prime targetsfor
restructuring.

In many cases, contractual covenants
entered into under vastly different cir-
cumstances hardly represent the inten-
tions of the partiestoday. It can bein

The objective of transmission has also
broadened from that of just delivering
power to getting the best price for it

ketsall thetime, and the flexibility to
serve the one with the highest prices.
The objective of transmission has also
broadened from that of just delivering
power to getting the best price for it.
Today, with power pricestopping sev-
eral hundred dollars per kilowatt-hour
in the summer, transmission flexibil-
ity plays a more important role than
ever in acompany’soverall econom-
ic performance.

Load management

In the mid-nineties, as support for
deregulation began to grow, so did
support for demand-side management
programs. By and large, however, the
timing of such undertakings by utili-
ties was premature. Today, however,
haunted by the possibilities of rolling
blackouts and outrageous el ectric hills,
demand-side management is back in
vogue. With prices for “super peak”
power (that is, power delivered for
only four or eight hours) reaching into
the multiple hundred dollar per kilo-
watt-hour level, the ability to vary
load and charge a premium for emer-
gency supply represents a huge oppor-

everyone's best interest to reconstruct
these power-purchase agreements to
add or remove time, and/or add or
remove an option value to match cur-
rent needs and current conditions.

Systems requirements

By considering its portfolio of gen-
eration and load as an exercisein Total
Btu Management, acompletely new and
vastly different set of analytical sys-
tems requirements emerges for mer-
chant-plant operators. To accommodate
the technique, their enterprise sys-
tems must be able to capture all ele-
ments of the portfolio simultaneous-
ly and conduct ongoing financial
evaluations of the individual compo-
nents as well as of the entire portfo-
lio. This systems exercise includes
traditional volumetric analyses and
sophisticated financial, options pric-
ing, and volumetric modeling. =

Chal Barnwell heads the Houston operations
of KWI (www.kwi.com), a risk-management
consultant and vendor of risk-management
systems headquartered in London.
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