
T
he California legislature, not content with
its contribution to deregulating and then
re-regulating California’s electric utilities,
struck again last March. The state’s Elec-

tricity Generation Facilities Standards Committee,
established to assure that private-sector genera-
tors do not abuse planned and unplanned outages
in order to manipulate spot electricity prices,
approved a list of performance standards and
guidelines for regulating plant operations, mainte-
nance, and safety. Following quickly behind, was
the California Public Utilities Commission, which
intends to publish enforcement rules this fall.

More recently, a federal judge in Ohio ruled that
FirstEnergy Corp violated the Clean Air Act when
it spent $136 million over 14 years on repair and
maintenance of its 2300-MW, coal-fired Sammis
f a c i l i t y. FirstEnergy has not revealed whether it
will appeal the judgment, but a company
spokesman stated the work all was related to rou-
tine maintenance and should not have triggered
the so-called New Source Review (NSR) process.
The lawsuit, initiated in 1999, is one of several
brought by the Clinton EPA and the states of New
York, Connecticut, and New Jersey under an inter-
pretation of the 1970 Clean Air Act that severely
restricts previous interpretation of exclusions
allowed plants that were operating at the time the
law was passed. Somehow, the Ohio court was con-
vinced that $4.22/kW-yr for maintenance was
unreasonable and that the Sammis plant actually
performed the work to increase its output. Legal
challenges appear certain to recent EPA attempts
to clarify this interpretation.

FirstEnergy was in the news again, in mid
August, when a Cleveland Plain Dealer b a n n e r
headline pointed its finger at the company as the
culprit of the 2003 Blackout. It identified a sagging
high-tension line hitting a tree limb as a potential
cause, and Rep. Dennis Kucinich, the former mayor
of then nearly bankrupt Cleveland, now running for
the US presidency, announced that he would look
into utility’s maintenance practices.

It is hard to imagine a greater convergence of
hysteria and misinformed pressure on a more criti-
cal sector of the US economy. One cynical explana-
tion simply may have to do with political instincts;
instincts that encourage finding someone or some-

thing to blame when politicians make mistakes of
action or inaction. Now, however, there seem to be
sufficient real problems in this critical sector to
encourage thoughtful solutions as compared to
empty hyperbole. 

After almost two decades of dormant construc-
tion activity, the labor pool available during the
recent build-out of new combined-cycle units
seemed less than up to the task: Plants typically
were delivered over budget and behind schedule.
Who can blame skilled labor for deciding to exit an
industry that had provided only seasonal work
related to maintenance outages for 20 years. And,
while unions have tried to replenish this labor
drain, it still is difficult to compete with steady
work in industries that provide a more stable
income and a chance for a night at home.

A similar effect has occurred on the technical
side. College-trained engineers have retired from
the industry in droves while fewer and fewer high-
school students are interested in engineering, let
alone electric power generation. The combination
can be lethal for aging electric generation under
wholesale price pressure, outage schedule con-
straints, and Wall Street liquidity expectations.

Maybe the time is right to consider alternative
maintenance practices—those that might diminish
the schedule and cost risk of planned outages, reduce
the number and cost of unplanned outages, assure a
pool of skilled manpower and an optimum supply of
maintenance parts. Such practices might encourage
politicians to look elsewhere for scapegoats.

Ho w e v e r, such improvements may not be easy to
come by. To d a y, parts inventories often are jus-
tified by inventory turns—until there is an

emergency and the part is not in the warehouse.
Skilled maintenance labor is an episodic need, so either
the labor is retained through periods of low need, or the
cost to attract the labor for a planned or unplanned
outage competes with whatever else is going on at the
time. Skilled technical labor may, or may not be avail-
able from a vendor that itself has been under duress for
a decade. It may not be possible to schedule planned
outages on the shoulders of peak generation, and out-
ages that are scheduled may be of short duration.
What would appear to be routine, based on history,
may not turn out to be routine after all. 

Plant staffing probably is the most critical factor
to an owner of a recently acquired independent gen-
erator that must earn its return by bidding into the
grid each day. Surely the management team resi-
dent at the time the facility was acquired was care-
fully interviewed during the due-diligence process.
But just one or two defections or retirements can
present a problem as years of hands-on plant expe-
rience and knowledge of reliable suppliers walk out
the front gate. 

Whether California’s Electric Generation Facili-
ties Standards Committee or its Public Utilities
Commission will have the slightest positive effect
on the state’s electricity availability or its cost of
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generation is unknowable, but the political reaction
in California to the common problem of outages
should be a warning that does not pass unnoticed
by the rest of the brotherhood. When the political
process involves itself in things it knows little
about, it matters not, for example, that the capaci-
ty factor of the coal-fired fleet in most NERC
regions exceeds 80%.

There are creative solutions to the problem of
cost-effective maintenance for generators
who face daily bidding situations. Several

electric companies banded together in the late
1990s to establish e-commerce consortia using the
reasonable argument that group purchases of com-
modities should afford members savings over prices
available to individual members. Investments were
made and obligations undertaken by these consor-
tia on behalf of their memberships. Business plans
were established, contracts with suppliers were
negotiated, cost savings were realized.

But something fell between the cracks. As elec-
tric-company balance sheets weakened, manage-
ment placed restrictions on purchases. In other
cases, changes required to existing purchasing sys-
tems in order to use consortia systems meant dis-
ruption and employment uncertainty—and threat-
ened to break up cozy relationships between local
vendors and purchasing staff. Different members of
the same buying consortium insisted on frivolous
specifications in the bidding documents: A m e t e r
available for group purchases had to be the color
one company had used historically, or the copy
paper had to be one grade brighter or less bright
than other members of the consortium had agreed
to. Few electric-company managers could find ade-
quate time to affect change while the house seemed
to be burning down, notwithstanding the clear ben-
efits. As a consequence, these purchasing consortia
are struggling to service their base constituencies
today and to maintain their liquidity. Interestingly,
the difficulties implementing these changes did not
lie in technology, or lack of savings, but in people
resistant to change.

American vendors have an important stake in
this entire drama. When new boiler and turbine
orders slowed in the 1970s, factories were closed
and significant investment was made in automated
engineering waiting for the next round of big
orders. For the boiler vendors that round never
came. For turbine suppliers, steam was relegated
to combined-cycle projects and emphasis was put
on combustion turbines—a market now substan-
tially off its recent highs. For both boiler and tur-
bine vendors, a slow march toward aftermarket
services has provided a living, but entrenched local
service providers and in-house engineering capabil-
ities of major generators often dilute the creativity
of domestic vendors. 

A marriage between the purchasing consortia
model and aftermarket services provided by generat-
ing-company vendors may be a hybrid solution that
offers benefits for both customers and suppliers.
Many American vendors have invested in e-com-

merce software, giving customers the ability to pur-
chase replacement parts directly from their We b
sites. While this model seems reasonable for engi-
neered parts, it does not solve the problem of buying
commodity products using bulk purchasing.

An alternative, perhaps, is for an American ven-
dor to provide inventory consolidation services to a
group of generating companies. By way of illustra-
tion, ask yourself why must each generation facility
in Appalachia have 250 linear feet of 2.50-in.-diam
✕ 0.220-in.-wall SA-210 A1 tubing in its warehouse?
In the event of a forced boiler outage, it still takes
hours to cool and drain the unit. During this prepa-
ration period, a replacement tube can be extracted
from a central inventory, bent appropriately, ends
machined for welding, and priority-shipped to the
plant—maybe with an installation team consisting
of a rigger and a certified welder.

Certainly a single vendor can stock sufficient
common and exotic tubing and provide emer-
gency spares of this nature to a large number

of facilities across many generating companies, on
time and at a lower cost than each facility can pro-
vide using its own stocked warehouse. In return for
a high level of emergency service, sufficient electric
generators would have to commit to buy these emer-
gency parts from a selected vendor.

A similar solution could work for labor as well.
The benefits of long-term steady work, universal
safety training, common spare parts, solutions to
common problems across unrelated facilities, and
some absorption of risk on the part of the vendor,
would offer cost savings to a consortium of operat-
ing facilities. Payroll, maintenance, and parts-
inventory costs would be reduced, and more impor-
t a n t l y, maintenance improvements driven by
incentive provisions would encourage innovation
and investment on the part of the service
provider—things that generators and smaller elec-
tric companies may not have the talent or appetite
to provide for themselves in the current climate.

This is not the time to hunker down, to cut and
run, or to stop innovating. California and Ohio
seem clear signals of what is not required in this
i n d u s t r y. But to protect itself from this sort of
intrusion, electric generators and American ven-
dors will need to break bread together and break
down some barriers. The Association of Edison Illu-
minating Companies, the Edison Electric Institute,
the American Boiler Manufacturers A s s o c i a t i o n ,
and other similar trade groups should take a lead-
ership position and should be reasonable forums to
initiate this discussion. These trade associations
need to be clear advocates, assertive, and act as if
time is of the essence.  C C J
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D
eregulated energy
markets are all
about location, loca -
t i o n , and l o c a t i o n-

just like real estate. In the
competitive New England
(Nepool), New York Control A r e a
(NYCA), and Middle A t l a n t i c / M i d-
west (PJM Interconnect) markets, gen-
erator location is a direct determinant of
energy revenues via the Locational Marginal Pric-
ing (LMP) paradigm. If the Federal Energy Regu-
latory Commission (FERC) has its way, LMP will
be implemented in all US markets—based in large
measure on its success in the Northeast. That is,
unless individual markets can otherwise prove
why LMP should not be applicable to them. The
bottom line: Even if your generation assets are not
now operating in a competitive energy market,
chances are good that they will be in the future. 

A whole new world. In the hey-day of deregu-
lated power markets, before Enron’s collapse, a
plethora of national and regional energy mar-
keters had active trading desks and, oftentimes, a
fleet of assets behind them. Plant managers were
given dispatch instructions according to marketing
strategies and contract commitments. In most
cases, it was not necessary for them to have a deep
understanding of the critical linkages among their
unit, the grid, and the market. And if one genera-
tor within a company fleet suffered an unplanned
outage, leaving the company liable for firm power
d e l i v e r y, another unit could simply pick up the
slack. 

H o w e v e r, in the post-Enron days of bankrupt
national and regional energy companies, limited
trading activity, and little market appetite for
“risk,” many plant managers are now finding them-
selves facing the open market alone. In many cases,
operating companies have taken over for creditors
who were suddenly handed the keys to generating
facilities by defaulting energy companies. 

This, the first in a series of articles, aims to
help plant managers understand and make the
most of the new market environment in which

they now find themselves operating, and to offer
potential strategies for moving forward.      

SMD and LMP. It is critical for plant man-
agers to understand the economic impact of
F E R C ’s Standard Market Design (SMD, see side-
bar) and LMP on their plants. Likewise, it is
imperative that developers of new generating

facilities respond to market signals provided
under SMD to ensure that new capacity

is sited where revenue is highest. 
Plant managers currently

operating in deregulated and
locationally priced electricity
markets find themselves
competing to sell energy in
a complex environment
where, in addition to effi-
ciency and cost competi-
tiveness, location has
become the primary deter-

minant of future revenue
flows from energy sales. Pre-

SMD wholesale market design
provided a pool-wide clearing

price—for example, one price for
Nepool in New England—based solely

on generator bids for energy, with the low-
est-cost units (based on heat rate and fuel cost)
typically dispatched first. This clearing price
applied to all market participants dispatched to
supply energy, regardless of their unit location on
the grid. As such, a generator in rural northern
Maine would receive the same payment as a gen-
erator in urban Boston. 

Under SMD, however, there are three location-
specific components that make up the price any one
generator will receive for its energy. In addition to a
u n i t ’s energy price (generator energy bid), the ulti-
mate LMP a generator receives factors in the cost of
electrical losses incurred when power is transported
from source to sink (meaning there’s a penalty for
remote generators), as well as congestion costs
associated with transmission constraints or limita-
tions created by the generator dispatch. Specifically,
L M P = Energy price – (Congestion + Losses).

Under the LMP paradigm, there are three
types of “locational” pricing within the pool:
at the node, the zone, or hub. 

■ A node is defined by a specific bus location on
the grid, to which any number of generators is
connected to the transmission network. There can
be thousands of nodes within a pool, each of which
has a uniquely calculated nodal price. Generators
are paid the nodal price for their energy supply. 

■ A zone is defined by a physical area. A zonal
p r i c e is defined by the load-weighted average of
the nodes located within that zonal area—for
example, Zone J (New York City) and Zone K
(Long Island) in the NYCA. Typically, buyers pay
the zonal price for their energy purchases. 

■ A h u b is meant to provide a representative
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price for the pool or a particular area. Examples
include the Mass Hub, PJM West Hub, and CINer-
gy Hub. The hub price, determined by a specific
set of nodes that may or may not be located within
the same zone, and often is the defining price in
executing energy trades. 

Congestion and losses. Congestion occurs
when the flow of power increases along a trans-
mission corridor and becomes constrained, making
it necessary to dispatch more expensive local gen-
eration at the receiving end. This results in con-
gestion pricing differences between locations.
Under the rules of SMD, generators receive pay-
ment according to their location as defined by the
LMP. The system operator (for example, Indepen-
dent System Operators such as ISO-NE and

NYISO, or ERCOT) uses a computer program to
dispatch system generation resources in a least
cost manner, while calculating congestion and loss
discounts (or premiums) specific to location (eco-
nomic dispatch). 

Contingency planning has an indirect but sig-
nificant impact on locational pricing. Using “Secu-
rity Constrained Dispatch,” the system operator
for a pool runs dispatch software with “contin-
gency plans” built in to account for possible losses
of major system generators and/or transmission
lines. The calculated dispatch configuration allows
the system to operate effectively given multiple
contingencies or system losses. 

Fluctuations in generator availability or trans-
mission capabilities impact nodal LMP v a l u e s ,
with Security Constrained Dispatch programs cal-
culating various dispatch solutions for each outage
scenario. Unplanned outages (especially large,
base load units) will increase energy costs pool-
wide if higher cost generation is dispatched to
make up for the loss. Increased congestion or loss-
es will change nodal LMPs. For example, a reduc-
tion in transmission capacity going into an urban
load zone may reduce the LMP for a generator
located in another zone by increasing his conges-
tion costs and increasing the penalty on the source
side of the congestion. Increased flows along trans-
mission corridors in the direction of higher
demand also increases the level of system losses.
Higher levels of losses tend to reduce the LMP for
remote generators, while increasing LMPs for
urban generators. 

Aconstrained urban area is known as a load
pocket. Often, the availability of efficient
generation capacity in densely populated

urban areas is limited by space and environmental
concerns. The import of power into urban areas
from more remote locations bridges the gap in the
shortfall between competitive urban generation
and urban load. Cheaper power will flow to urban
load pockets, but flows will be limited by transmis-
sion constraints. When transfer capacity has
reached its limits, it is necessary to dispatch less
efficient “in-city” capacity to ensure reliability, cre-
ating load-pocket LMPs that are often higher than
surrounding areas or zones.  

Bidding options and strategies. Aside from
any bilateral supply-contract obligations, there are
generally two types of markets in which plant
mnagers can submit bids for their unit’s energy
output. The first is the day-ahead market (DAM).
On the day before the energy is to be supplied, bid-
ders into the DAM will have a deadline—noon, for
example—before which energy bids are submitted
to the system operator, made in increments of no
less than one hour. The system operator collects
all bids for generation supply along with load bids
for energy purchases from the load-serving enti-
ties (LSEs). All bids are then entered into a dis-
patch program that calculates the energy clearing
price and the LMPs for each nodal location in the
pool. If a generator bid is equal to or lower than
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The Federal Energy Regulatory Commission
(FERC) issued a Notice of Proposed
Rulemaking (NOPR) on Standard Market

Design (SMD) on July 31, 2002. The proposal was
meant to advance the competitive markets
envisioned by two earlier FERC orders—No. 888
and No. 2000. Order 888, issued in 1996, opened
up the nation’s grid to independent generators
through open-access transmissions tariffs; Order
2000, issued in 1999, called for the voluntary cre-
ation of regional transmission organizations
(RTOs). Specific issues addressed by the SMD
NOPR included transmission service and pricing,
congestion management (including Locational
Marginal Pricing), day-ahead and real-time market
services, long-term resource adequacy, and sys-
tem security and governance. 

After receiving feedback and commentary on
the NOPR from market participants, FERC issued
on April 28, 2003 a Wholesale Power Market Plat-
form White Paper. In it, the agency emphasized its
strong commitment to customer-based, competi-
tive wholesale power markets, while underscoring
an increasingly flexible approach to regional
needs and outlining step-by-step elaborations of
its key market-design proposal.

In its final rule, the White Paper said, the com-
mission will focus on the formation of RTOs and
on ensuring that all independent transmission
organizations have sound wholesale market rules.
The final rule also will allow implementation
schedules to vary depending on local needs and
will accommodate regional differences. The White
Paper notes that FERC’s proposal has considered
experiences in electric market design both at
home and abroad, including the effects of supply
shortages, demand that does not respond to high
prices, lack of price transparency in the
marketplace, and the importance of market moni-
toring and market power mitigation. More detail is
available at www.ferc.gov. 



the LMP at its node, the unit will be notified by
the system operator that it has been chosen for
dispatch. If a generator bid is higher than the
L M P at its node, however, it will not be dis-
patched. 

In the event that the generator is not dis-
patched into the DAM, it has the opportunity to
bid into the real-time (RT) market, which offers
the plant a second chance to receive revenue for
providing electricity to the system. Bids into the
RT market must be received no later than one
hour prior to the operating hour and must be in
minimum increments of one hour. 

DAM and RT prices can end up looking very
similar if the transmission system condi-
tions and generator availability are rela-

tively constant over a 48-hr period. However, given
the dynamic nature of electricity grids, there is a
chance that the loss of a generator or transmission
line prior to the DAM bid deadline could result in
higher DAM prices, while the return to service of
either that same generator or transmission line by
the next morning would result in comparatively
lower RT prices. And vice versa.   

In general, a significantly greater portion of
generator megawatts is bid into the DAM than
into the RT market, as securing dispatch (and rev-
enue) the day before is safer than tempting fate on
the RT market. A generator’s type will help deter-
mine strategy as well. A large, base-load steam
unit would want to secure the majority of its out-
put into the day-ahead market at a competitive
cost to secure dispatch. At the same time, a small-
e r, more expensive fossil-fired peaking unit may
wish to take its chances and bid aggressively into
the RT market on a day that is expected to be
extremely hot or cold during peak hours.

Overall, operational costs (such as input fuel),
system congestion and losses, as well as bidding
strategies for the DAM and RT markets all help to
determine LMP energy revenues. Understanding
each element of the equation is critical to manag-
ing day-to-day operations and ensuring a certain
level of profitability. CCJ

Assessing the true cost
of cycling operation is
a challenging
a s s i g n m e n t
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C
ycling will be the rule for many combined-
cycle powerplants designed for baseload
service because of overbuilding, the run-
up in natural gas prices, and other fac-

tors. Plant managers are adjusting to this new
reality and the challenges it brings.

One such challenge, operational cost manage-
ment, is more difficult for a unit in cycling service
than one operating baseload. It demands an
understanding of the true cost impacts—both
short- and long-term—of design issues affecting
cyclic operation, of effective maintenance in a
cycling environment, and of the resolution of so-
called fleet issues associated primarily with gas
turbines. Effective cost management also requires
a relevant cost model for use in energy trading
activities.

Costs impacted by cycling operation include the
following:

■ Direct costs of current O&M, i n c l u d i n g
those for additional consumables and staff as well
as for the additional fuel and power associated
with unit startups. Actual costs will depend on
how far operating conditions move the plant off its
design efficiency.  The shift in personnel hours to
operations and away from maintenance support is
yet another impact to consider. 

■ Direct costs initiated by cycling limita-
t i o n s . Depending on plant design, and market and
regulatory restrictions, there may be costs attrib-
utable to cycling that relate to external limita-
tions. These usually are the result of environmen-
tal or other license conditions where operations
may be limited if cycling is extensive. For exam-
ple, emissions during gas-turbine startup can be
high and a large number of startups may result in
reaching annual permit limits earlier than antici-
pated.

■ Increased cost of scheduled overhauls/
m a i n t e n a n c e . Cyclic operation may result in the
need for more closely spaced scheduled overhauls
and maintenance. The terms of warrantees and
LTSAs (long-term service agreements) may not
provide a great deal of flexibility in extending
these periods.

■ Increased cost attributed to reduced
component lifetime. Cyclic operation can reduce

Kristin Domanski and Paul Flemming a re
power analysts at Energy Security Analysis
Inc (ESAI). The company, founded in 1984, is
dedicated to monitoring, analyzing, and syn-
thesizing information about worldwide energy
markets. It works in electric power, natural
gas, petroleum, risk management, energ y
p roject evaluation, and litigation, arbitration,
and regulatory support services. 

E S A I ’s electric-power practice area pro v i d e s
an objective, independent view of the increas-
ingly complex and dynamic dere g u l a t e d
power markets. Specific services include
analysis of regional markets and market
dynamics, price forecasts, power-flow model-
ing, evaluation of generation and transmission
capacity project development, transmission
economics, and analysis of bidding behavior.

COMBINED CYCLE JOURNAL, Fourth Quarter 2003 23

POWER MARKETING 101 COST MANAGEMENT

Kristin Domanski

Paul Flemming



major component lifetime because of fatigue, over-
heating, increased corrosion, or other degradation
modes. Long-lived components—such as turbine
rotors and HRSG (heat-recovery steam generator)
headers and piping—may require major repairs or
replacements much earlier in plant life than antic-
ipated. Many components that would not normally
be replaced during the life of the plant may be of
concern.

Management issues in cycling cost control focus
on availability and reliability. Merchant-plant
managers, in particular, are challenged to maxi-
mize revenue by responding effectively to rapidly
changing market conditions. This makes high reli-
ability of the integrated plant and its equipment a
priority. 

Frequent cycling of generating units from no-
load/low-load levels to full load raises the issue of
equipment capability at off-design conditions.
Many plant managers relate that their equipment
is passing through off-design loads as often as two
to four times daily. Run-
ning at certain loads,
albeit for a short dura-
tion during ramp-up and
ramp-down, can aggre-
gate into hours of opera-
tion.

One example of a com-
ponent severely impacted
by multiple daily star-
tups is the pressure
reducing valves in the
steam turbine bypass
system, which often are
undersized for the service (see special report in
this issue). Valve cavitation and failure have been
the result in some cases.

Another reliability issue is raised regarding
the ability of large electrical equipment to
handle hundreds of starts annually. When

equipment such as circulating-water-pump motors
and generator breakers are cycled and exercised
daily, there is a real threat of accelerated damage
from thermal stress and from repeated operation
of electrical contacts and electrical breakers.

For sure, cycling adversely impacts the reliabili-
ty of plant equipment. Many manufacturers pro-
vide data outlining the capability of their equip-
ment and the allowable starts, but reliability
concerns persist. Is a large frame motor good for
1000 starts or 1500 starts, as stated in an O&M
manual? Often, a manager can be surprised when
a piece of electrical equipment fails prematurely
and initiates an outage. Predictive maintenance,
when properly instituted, should prevent many
forced outages. But even the PdM program is not
infallible when a plant experiences hundreds of
starts annually.

How to reduce the cost impact of cycling.
The key to implementing effective cost manage-
ment in cycling operation is to have a good under-
standing of where your plant is vulnerable. Com-

parison of costs for O&M as a function of unit ser-
vice against pro-forma baseload values can be
used to identify areas of concern. Configuration of
CMMS (computerized maintenance management
system) and ERP (enterprise resource planning)
tools to incorporate actual service (starts and oper-
ating hours at certain loads) as well as calendar
time is also helpful.

There are many things that can be done at the
design stage to accommodate cycling opera-
tion—for example, use of full-penetration

welds in HRSG tube panels to improve fatigue life-
time—but once the unit is designed and built for
baseload service retrofitting often is impractical.
One change that would pay benefits in some
plants by allowing faster clearance of condensate
from HRSG superheater and reheater panels is to
increase the diameter of drain lines and improve
piping layouts to promote rapid draining. 

A key element of cost-efficient cycling operation
is to match maintenance
to the component service.
Major rotating equip-
ment—gas turbine, steam
turbine, and generators—
comes with service-based
preventive maintenance
intervals suggested by
the vendor. These usually
are based on such mea-
sures as equivalent oper-
ating hours, equivalent
starts, or equivalent
baseload operating hours.

H o w e v e r, other equipment—including HRSG,
major motors, burners, fans, and pumps—usually
comes with no such recommendations. Integrating
all major equipment into the plant preventive
maintenance system on a service basis—that is,
operating hours and starts—ensures that critical
maintenance is performed in timely fashion. Pre-
dictive maintenance techniques—such as vibra-
tion, oil, and noise analysis—is a valuable adjunct
to any reliability improvement program. 

Finally, be on the lookout for product upgrades
and modifications that offer the potential for
reducing O&M costs associated with cycling. Some
equipment installed in the latest combined-cycle
plants is short on service experience and manufac-
turers will make improvements based on commer-
cial experience. 

H o w e v e r, depending on your specific operating
objectives, some of these may not be in your best
interest—at any price. For example, modifications
to boost gas-turbine efficiency often involve high
operating temperatures and smaller clearances. In
a cycling environment such mods might adversely
impact reliability. Participation in user groups and
OEM technical information-sharing programs can
help you monitor the work of others on modifica-
tions you are considering. Make sure you have all
the information available before making critical
decisions. C C J
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T
he failure of a powerplant generator is sure
to raise the question, “Could this fault have
been detected by installing additional
instrumentation?” In many

cases the answer is inconclusive.
One reason for this is that the
value of generator condition
monitors (GCM) is sub-
ject to continuing
industry debate.
Though they have
been used for more
than 25 years and
have prevented
c a t a s t r o p h i c
failures, some
plant managers
question the
ability of GCMs
to provide reli-
able indication
of generator
overheating. 

Is it a case of
unrealistic expec-
tations? Should all
diagnostic instru-
mentation be able to
tell you everything you
want to know about an
abnormal operating condi-
tion? Or is it enough to be fore-
warned about impending failure so
that you can take corrective action? One would
think that the latter is particularly important in
t o d a y ’s competitive generation market where relia-
bility and availability rule.

D J Wallis of the UK’s Innogy Holdings plc,
which owns and operates about 10,000 MW of gen-
erating capability in Great Britain, reported on
more than two decades of laboratory and field
experience with GCMs on both hydrogen- and air-
cooled generators at the recent Steam
Turbine/Generator Workshop. The meeting was
conducted by the Electric Power Research Insti-
tute (Nashville, August 2003). 

Development of the GCM was prompted by a
rash of large-generator failures in the late 1960s
and early to mid 1970s experienced by the Central
Electricity Generating Board (Innogy’s predeces-
sor) and other utilities. When core faults began to
occur regularly in 1969, according to Wallis, there
were no methods by which they could be detected
reliably until molten iron burned through the
winding insulation and the stator ground-fault
protection system kicked in. On some occasions,
generators had to be tripped manually following
internal explosions or other obvious signs of major
failure. 

At the time, only the thermocouples installed in
the core by the manufacturer could indicate over-
heating. But the number of thermocouples
installed was limited by practical considerations,

so that the region covered was a relatively small
percentage of the whole core. Furthermore, the
practice was to install thermocouples at only one

end of the stator. Result: Of 11 core
faults on 500- and 660-MW

machines in the UK, only one
was near enough to a ther-

mocouple to be detected. 
Failure analysis

indicated the need for
an instrument that
could alarm on high
temperatures in
any part  of  the
generator to
warn of a devel-
oping fault and
avoid cata-
strophic failure.
One of the tech-
niques investi-
gated was the

detection of parti-
cles produced by

the thermal break-
down of overheated

electrical insulating
materials. The first

GCM was for large hydro-
gen-cooled generators, but

the development effort was
expanded to include a monitor

suitable for air-cooled machines
because the higher power ratings of new units

have pushed them closer to critical limits and
increased the probability of overheating.

The GCM for hydrogen-cooled generators essen-
tially works like a smoke detector with a special
ion chamber for the specific application. One such
monitor, manufactured by Environment One Corp,
Niskayuna, NY, comprises an ion chamber mount-
ed in a cabinet with an electrometer amplifier, out-
put meter, and hydrogen flow controller. According
to Environment One’s Steve Kilmartin, a co-pre-
senter at the EPRI symposium with Innogy’s Wal-
lis, the unit incorporates a filter that can be
inserted in the hydrogen inlet by means of a sole-
noid valve. The filter removes any particulates to
which the ion chamber is sensitive. Its use when
ion-chamber output current falls would verify the
presence of particles and permit their analysis to
identify the source of the problem.

Environment One’s GCM for air-cooled gener-
ators monitors multiple air sample lines
using a Wilson cloud chamber as the parti-

cle detector. One sample line monitors ambient
a i r, to serve as a reference, while one or more
other lines monitor generator cooling air, which is
then compared against the particle level of the
reference. 

Extensive laboratory and field tests c o n-
firm that when particles are present in the genera-
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tor coolant, GCM output falls, also that the moni-
tor is reliable. Because overheating may indicate a
potentially dangerous operating condition, the
slightest drop in the instrument’s output current
should get the attention of plant operators. How-
e v e r, powerplant experience suggests that no
action be taken until GCM output falls below 50%
of full scale and the alarm is verified
through the system’s electronics pack-
age.

Once an alarm is verified,
immediate action is
required to prevent fur-

ther development of the fault.
The current state of the technol-
ogy does not allow operators to
identify the exact location of the
overheating, so corrective action
should include all possibilities. A n
add-on technology, Gen-Ta g s ,
enhances information made available by
the condition monitor, thereby increasing the
chances of locating the hot spots. It relies on
coded, encapsulated chemicals that are applied to
critical areas of the generator. Some faults, partic-
ularly those affecting the stator core, can develop
quickly and there may not be time to try opera-
tional corrections before it is necessary to trip the
unit. 

A significant reduction in load is the optimum
corrective action for the majority of serious faults
because it reduces stator current and, therefore,
winding temperature. Reducing the core axial flux
eliminates a cause of overheating in an area of the
core most susceptible to failure. Rotor current and
voltage also are reduced which should curtail over-
heating in this area. 

If the GCM alarm persists after a load reduc-
tion, then operators must decrease load further.
The time delay between successive load reductions
depends on the recovery rate of the GCM once par-
ticulation ceases. One minute or so normally is
sufficient time for the monitor to respond with an

increase in output if load reduction has had the
desired effect. The decision on whether to continue
operation at reduced load should then be made on
economic grounds. The unit must be tripped if the
alarm still exists at no load. 

Field experience. Several verified alarms
have been reported by powerplants with opera-

tional GCMs. The term “operational” is sig-
nificant because there is at least one

known case where a severe core fault
forced a generator out of service
because the GCM was installed but
never connected! Reports from
other plants include these:

■ Alarm associated with a
major stator core fault essentially
was ignored—specifically, no cor-

rective action was taken—and dam-
age resulted.

■ GCM gave indication of a slowly
developing overheating condition. Unit

was inspected and personnel located a sta-
tor-winding Teflon hose that had become blocked

causing overheating.
■ Small changes in GCM readings were record-

ed over a period of about nine months and then the
f r e q u e n c y, magnitude, and duration of the tran-
sients began to increase significantly. Partial
unloading of the machine was necessary on several
occasions before GCM output current recovered.
Particle analysis revealed no organic materials
that would indicate overheating of insulation or oil.
R a t h e r, the samples consisted of particles of zinc,
c o p p e r, and low-alloy steel released by a high-tem-
perature condition likely associated with internal
hydrogen gas baffles or their location bolts and
locking plates. Inspection revealed that the inner
gas labyrinth seal at one end of the machine had
become slack and dropped, allowing the brass
blades of the seal to contact an attachment to the
rotor endwinding retaining ring. Heat generated
was sufficient to melt the brass blades of the seal.

■ The onset of interturn rotor winding faults have
been detected by GCMs at multiple plants.  C C J

26 COMBINED CYCLE JOURNAL, Fourth Quarter 2003

AUXILIARIES



T
ime was when the biggest
headache a plant man-
ager faced was degrada-
tion of gas-turbine heat

rate, or leaking tubes in the
heat-recovery steam generator.
Today the most painful
headaches often arise, not from
such technical problems, but
from convoluted contract-man-
agement issues—things that
were once the domain of legal
staffs, accounting departments,
and chief financial officers. In
fact, the success or failure of many combined-cycle
and cogeneration plants is determined more by the
plant manager’s understanding and administra-
tion of key contracts, than by his grasp of technical
issues. Key contracts include purchase orders,
repair contracts, and the increasingly popular
long-term service agreements (LTSAs).

Realizing the importance of his business con-
tracts, the superintendent at one combined-cycle
facility requires his employees to study all applica-
ble agreements—those that govern operations and
maintenance (O&M), power purchases, fuel pro-
curement, steam sales, property lease, etc—and
write a one-page synopsis of each document. By
doing so, all members of his staff learn the perfor-
mance expectations of the facility, and by exten-
sion what’s expected of them.

While this serves as an excellent training tool
for operators and maintenance techs, it is focused
only on the broad, major points of each contract. In
the actual management of contracts, it often is the
narrow technicalities—phrases buried in the
proverbial fine print—that spell the difference
between financial success and failure. Plant man-
agers need to understand their contracts down to
this level.

T h a t ’s not an easy task, because business con-
tracts tend to be complex and lengthy documents
written in “legalese.” As humorist Franz Kafka
said, “A lawyer is a person who writes a 10,000-
word document and calls it a ‘brief’.”  To be sure,
there are very few of us who enjoy curling up with
a cup of coffee on a rainy day and reading a good
gas-supply contract. And even fewer still who
fully understand what we are reading. Unfortu-
n a t e l y, there are many of us with technical back-
grounds who won’t admit when we don’t under-
stand the byzantine text.   Or we think we
understand because to the uninitiated some
words and phrases mean one thing, but have an
entirely different and distinct meaning in the
legal world.  Attorneys refer to such words or
phrases as “terms of art.”

Buying a piglet. In medieval times, the legend
goes, farmers offered for sale baby pigs at the
weekly market. Since it was impractical to erect a

temporary pen every week to
corral the squirming, energetic
piglets, the farmers often
dropped them in a small burlap
sack and tied the tops of the
bags shut. These bags were
known as “pokes,” hence the
term buying a “pig in a poke”

came to mean buying some-
thing you had not actually

seen.
Some unscrupulous busi-

nessmen attempted to fool
their buyers and instead of
dropping valuable piglets
into the pokes, they would

drop cats. Suspicious buyers learned to untie the
pokes, to ensure they were actually getting a pig,
and a cat would sometimes jump out of the burlap
bag. These savvy buyers were said to have “let the
cat out of the bag.”

When spending large amounts of money on any
contract related to your gas turbines, you defi-
nitely don’t want to buy a pig in a poke; what you
need is to let the cat out of the bag, if there’s one
lurking. In other words, it is advisable to spend a
great deal of time understanding your key con-
tracts and making sure that you know what you
are getting.

Penny wise, pound foolish. Throughout its
service life, every powerplant enters into
repair contracts of some form or fashion.

Each has the potential to create legal problems,
project delays, cost overruns, rework, reduced
plant availability, or safety incidents. 

C o n s i d e r, for example, a utility company that
recently acquired and refurbished several pre-
owned gas turbines. Realizing that it lacked expe-
rience with these machines, the utility contracted
for repair and installation services from an inde-
pendent repair shop. However, the service contract
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had significant holes in the scoping docu-
ment, such that the contractor was
unsure of its obligations. Exacerbating
the problem, the contractor had never
taken on a project of this magnitude and
lacked the personnel required to execute
the scope.

The project inevitably turned sour. Both sides
agreed that they only wanted a successful project,
but were unwilling to admit that their side had
made any mistakes.

Point is, a lack of knowledge by both parties
entering into an agreement, and in particular by
the party writing a service contract, can lead to
project failures and legal disputes. This is a prime
example of where subject-matter experts, brought
in from the beginning to help write and negotiate
the contract, would have avoided a long and pro-
tracted legal fight. 

GT overhauls. Another repair contract that
plant managers routinely enter into is for
repair or overhaul of generating equipment.

Let's consider a contract for refurbishment of gas-
turbine hot-section components, to include all com-
bustion hardware, as well as both rotating and
stationary turbine parts. Depending on the type
and size of gas turbine, such a repair order could
easily exceed several million dollars.

Many gas-turbine owners will sign these agree-
ments without reading the standard terms and
conditions (Ts&Cs) that the repair facility attaches
to the contract. But three specific issues buried in
the Ts&Cs often give the plant manager
headaches:

1. What is the warranty on the repaired compo-
nent?

2. Who takes title to components that are
rejected?

3. How will the components be handled and
shipped back to the customer?

Gas-turbine owner/operators often use a
replace-and-repair approach during overhauls.
That is, they have a set of spare components on
the shelf, either new or used, with which to
replace the hardware that is being removed from
the turbine. This approach makes good business
sense because it allows for shorter outage dura-
tion. The hardware removed from the turbine is
then packaged up and shipped off to the OEM or
independent repair shop, where it is refurbished
and sent back to the site to await the next turbine
outage.

Typically, the repair shops issue a standard one-
year warranty on the repaired parts. For instance,
here's the clause on a service contract recently
reviewed by IEM Energy Consultants: “[Contrac-
tor]. . . shall replace or repair, free of charge, any
product covered by this warranty which shall be
returned, transportation charges prepaid, for a
period of 12 months from the date of shipment, and
which examination indicates are not free from
defects in material or workmanship.”

U n f o r t u n a t e l y, because the 12-month clock

starts on the date of shipment, most if
not all of that warranty year expires
while the refurbished parts sit on a shelf
in the plant’s inventory. They aren’t need-
ed until the next outage. Owners would
be better served by—and most repair
shops will agree to—a one-year warranty

based on actual run-time, rather than a calendar
interval. But you have to spell that out in the
Ts&Cs.

Plus shipping and handling. Another over-
looked aspect of repair contracts is the shipping
and handling of components. It is in the repair
shop’s best interest to find the lowest-cost shipping
method, if the equipment owner allows such lee-
w a y. But consider the potential consequences, as
illustrated by this real-life example: A n
owner/operator verbally requested that the repair
shop use a dedicated shipping carrier that had
proved reliable and trustworthy, but did not spell
that out in its service contract. The repair shop
selected the lowest-cost carrier.

When the repaired components arrived back at
the plant, they were 10 days late, and had been
significantly damaged during transit. The damage
was so severe that most of the components had to
be returned to the shop and entirely reworked.
When the repairs were completed a second time,
the repair shop failed to package the parts proper-
l y, and once again failed to retain the requested
c a r r i e r. You guessed it: The parts were damaged
during the next transit, too, and had to be sent
back to be re- re- re-worked. On the fourth try, the
parties got it right.

Soothing the LT S A b e a s t . One very complex
contract that has nearly become an industry
unto itself is the long-term service agreement

(LTSA). It commits the OEM to provide, on a rela-
tively fixed-priced basis, maintenance services for
the equipment it manufactures. From a commer-
cial standpoint, LTSAs offer gas-turbine owners
many advantages, including:

■ A transfer of certain risks to the OEM,
■ Predictable, relatively fixed, long-term main-

tenance costs,
■ Contractually incentivized OEM support, and
■ A reduced need for internal maintenance

resources.
In the past year or two, non-OEM repair shops

also began offering LTSAs, though these offerings
are primarily limited to older gas-turbine models
because, to date, only OEMs can service the direc-
tionally solidified, single-crystal blades in F-, G-,
and H-class machines.

Despite their many advantages, LTSAs can also
become savage beasts that turn on their owners,
oftentimes resulting in poor equipment service or
costly and time-consuming disputes with the ser-
vice provider. With LTSAs, it is not music, but a
c l e a r, comprehensive contract that soothes the
savage beast.

My parts or your parts? One section of the
LT S A that most often is unclear is the OEM’s

28 COMBINED CYCLE JOURNAL, Fourth Quarter 2003

GAS TURBINES



responsibilities for performing scheduled mainte-
nance. When the plant is shut down for its first
scheduled major maintenance, the plant manager
kicks back, believing that the OEM will provide all
parts found to be needing repair or replacement.
S u d d e n l y, however, the manager gets a call from
the OEM’s on-site rep saying that he’s waiting for
the owner to replace certain thermocouples, oil fil-
ters, and other parts not covered by the LTSA. Or
worse, the OEM goes ahead and replaces all the
parts, then sends the plant manager an unexpect-
ed—and unwelcomed—invoice.

To keep this particular beast in its cage, the
LT S A needs to clearly and completely define the
O E M ’s work scope with regard to scheduled main-
tenance. This should include a complete list of
components that are subject to OEM-scheduled
maintenance obligations, and an outline of what
obligations the OEM has with respect to each
such component (for example, inspect, repair,
refurbish, replace, etc). Even more clarity is
added if the LT S A lists the parts or activities that
are not included in the OEM’s responsibilities,
and states that these exceptions are the o n l y
exceptions. 

Pre-commercial starts. The pricing for
many LTSAs is based on the number of fired
hours or the number of equipment

starts, or a combination of both. Serious
disputes can arise,  however,  when
LTSAs fail to distinguish between the
fired hours and starts accumulated
b e f o r e commercial operation, and those
accumulated a f t e r. If the accounting is
not clearly delineated, the owner may
end up being charged for the pre-commercial fired
hours and starts.

That’s a serious problem, particularly for plants
with advanced gas turbines where the OEM may
spend months—and accumulate numerous fired
hours, starts, and detrimental trips—troubleshoot-
ing equipment commissioning problems.

A savvy owner will insist that the OEM shoul-
der this risk completely, so that all pre-commercial
fired hours and starts are not charged under the
LTSA. An even sharper owner will make certain,
through careful negotiation, that the OEM doesn’t
merely add this cost into the  LTSA’s complex pric-
ing provisions.

Non-financial performance incentives.
Some owners work diligently to build bonus and
liquidated-damage clauses into their LTSAs, in
order to financially incentivize the service provider
for best plant performance. But many others will
forego this mechanism, especially when questions
remain about long-term plant operation and dis-
patch profiles. In this context, owners should rely
upon non-financial incentives to buttress plant
performance.

For instance, an LT S A can mandate a given
response time for unscheduled outages or set max-
imum outage times for scheduled maintenance. If
the OEM fails to meet these obligations, then the

owner will want to have the clear contractual right
to perform the work itself or retain another service
provider in order to return the plant to service as
quickly as possible. The LTSA should then outline
a contractual right for the owner to back charge
the OEM for the costs incurred. The agreement
could even go so far as to state that repeated or
substantial violations of performance obligations
by the OEM will amount to contractual default,
allowing the owner to terminate the LT S A f o r
cause.

The right to survive. A key question in
t o d a y ’s power industry is whether the pricing
inherent in LTSAs will remain competitive over
time. As non-OEMs expand their LT S A o f f e r i n g s ,
the availability of aftermarket parts grows, and
owner/operators build their experience base and
in-house resources, the LTSAs signed with OEMs
in the late 1990s and early 2000s may become
cost-prohibitive, especially in merchant markets.
Thus, owners must be vigilant to protect their
early termination rights at some level, to ensure
that LT S A pricing will never have a material
adverse effect on overall project economics. Ulti-
m a t e l y, if the owner does not have the right to
survive, this will not bode well for the OEM
e i t h e r.

Squelching competition. Another long-term
question about LTSAs warrants consider-
ation. These agreements typically man-
date that the owner use the OEM for all
component repairs. Also, they often speci-
fy that the repair process will include a
detailed evaluation of the components,
and that the OEM assumes title to any
component found to be “unrepairable.”

Other contracts may simply provide that the OEM
will automatically take possession and title of
parts removed from the unit as a result of an out-
age.

If we step back and look at this picture, the
competitive quilt that the power industry sup-
posedly is building begins to unravel. These

turbine components, costing tens of thousands of
dollars each, were purchased and paid for by the
equipment owners. But with provisions like these,
the used parts always will become the property of
the OEM.

By keeping these parts out of the hands of the
non-OEM or independent repair shops, the OEM
squelches competition, because without used com-
ponents the independent shops cannot develop the
ability to repair and manufacture replacements.
Thus, the consumer would appear to have no other
choice but to continue relying on the OEM.

Under basic economic theory, competition
always benefits the consumer, whether we are
talking about delivery of fresh milk to our neigh-
borhood grocery store, or component-level repairs
to a gas turbine.  In this regard, despite the many
positives brought by LTSAs, it seems that in the
long run LTSAs may be harmful to the very con-
sumers who have entered into them. C C J
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HRSG User’s
Group  
As this issue goes to press, the
HRSG User’s Group, chaired by
Robert W Anderson, manager of
combined-cycle services—CT opera-
tions, Progress Energy Inc, Raleigh,
NC, was preparing for its first Fall
Maintenance Workshop in the
g r o u p ’s 11-yr history. More than
100 participants had regis-
tered by the end of Sep-
t e m b e r.  The mid-October
meeting, co-located this
year with the A m e r i c a n
Boiler Manufacturers
A s s n ’s (Arlington, Va) Best
Practices Conference,
focused on (1) the specifi-
cation in new projects and
the management in exist-
ing projects of  P91/T91
pressure parts, and (2) the
optimization of HRSG
layup practices. Look for
meeting highlights in the
next issue of  the COM-
BINED CYCLE Journal. 

As the Fall Mainte-
nance Workshop wraps up,
Communications Director  Rob
Swanekamp will ramp up his activ-
ities associated with making the
2004 conference and exhibition, at
the Saddelbrook Resort in Ta m p a ,
March 3-5, the largest and best
ever (see ad, p 2). That means top-
ping the nearly 250 paid regis-
trants for the 2003 meeting in
Houston, and selling out all 40
tabletop exhibits in the exhibition
hall. Swanekamp acknowledges
that these are difficult goals to
meet given current industry condi-
tions, but is confident they will be
achieved. “We have signed con-
tracts for nearly half of the avail-
able exhibit space and expect to be
sold out by yearend,” he says.

The HRSG User’s Group
announced earlier this year that its
2004 conference would no longer be
co-located with the Electric Power
Conference & Exposition. Instead,
it is returning to its original for-
mat, a standalone conference and
exposition to assure attendees max-
imum focus on heat-recovery steam
generators. For more information
on the meeting and the expo, visit
w w w.HRSGusers.org. 

R e c e n t l y, the group published

“Guidelines for the Operation and
Maintenance of HRSGs,” a 180-page
reference book synthesizing infor-
mation on key subjects from previ-
ous conferences, articles published
in trade journals, and interviews
with industry experts. For more
information, see ad on p 34.

The HRSG User’s Group prides
itself on growing from a mere hand-
ful of powerplant managers who
discussed elementary problems at

the first meeting in 1993
to a globally recognized
professional association
pushing the boundaries of
HRSG technology.
Swanekamp says one of
the key reasons for the
g r o u p ’s success is its
unique “talk-show” for-
mat. “Rather than canned
presentations from a podi-
um,” he continues, “we
emphasize wide-open,
interactive discussions
that flow where the audi-
ence chooses.” 

Attendees are invited
to raise specific ,  hard-
nosed technical problems
that they currently face,

then other members of the audience
jump in to share their experiences
and debate proposed solutions.
Chairman Anderson, who works his
way through the packed meeting
room with a cordless microphone,
nurtures the “open forum” sessions
and uses his 30 years of powerplant
experience to keep the dialogue
moving, focused, and even-handed.
As Anderson likes to point out, “In
the HRSG User’s Group, everyone
is a conference speaker.” 

501D5/D5A Users
The D5/D5A Users, one of the COM-
BINED CYCLE Journal’s Support-
ing Organizations, represents
more than 150 units world-
wide: 95 D5s in service, about
40% of them in the US, and
56 D5As, 47 in service and
the remainder on order or
under construction. Most of
the D5As are located in the
US; a dozen are scattered
among Mexico, the Domini-
can Republic, Peru, Indone-
sia, Saudi Arabia, Brazil, and
Ecuador. 

Chairman Gabe Fleck, an electri-
cal engineer for Associated Electric
Cooperative Inc, Springfield, Mo
(gfleck@aeci.org), reports that the
group first met in 1997 and incorpo-
rated earlier this year. A t t e n d a n c e
at its three-day annual meetings
has grown rapidly, reaching 45 users
last June. The program is divided
up this way: One day is a users-only
meeting with presentations from
specialists on a variety of topics that
impact plant operation. The other
two days are divided among
Siemens Westinghouse Power Corp
and Mitsubishi Power Systems Inc
to address specific machine-related
concerns of group members. Bear in
mind that Mitsubishi is a former
licensee of the former Westinghouse
Electric Corp and it participated in
the design of the D5A. 

The 2003 meeting featured pre-
sentations by the Wood Group, East
Windsor, Ct, on coatings for hot-gas-
path components, to prolong the
time between maintenance outages,
and from Koenig Engineering, a
Philadelphia-area firm with exper-
tise electric starting packages—fail-
ures and maintenance require-
ments. 

The next meeting will be in Hart-
ford, Ct, June 15-17, 2004. 

Fleck says the 501D/D5A U s e r s
are a very active group. Although it
has no Website yet, this has not hin-
dered communication. Questions,
problems and solutions are e-mailed
to all members and when further
communication is required, bilateral
phone calls are the norm. 

Among the issues the group is
focusing on are these:

■ Row-1 compressor diaphragms
in D5As, which reportedly have
been a nuisance since 1998. Inspec-
tions have revealed cracks in one or
more airfoils in 16 units in just five
years. Owners have been fortunate
that the damage has been localized,

at least until now—that
is, no material has been
“liberated” to endanger
downstream compo-
nents. In-kind parts are
not the answer as indi-
cated by multiple fail-
ures on one unit. The
group has asked
Siemens We s t i n g h o u s e
and Mitsubishi  for  a
root-cause analysis and
a permanent fix. 
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■ Spare parts. Users are unhap-
py that it takes so long to get spare
parts from the manufacturer. Some
have a 52-week lead time—perhaps
longer than it took to build the
machines in the first place. Vendors
want users to buy and stock spares,
but users say that this is not a
viable strategy in today’s competi-
tive marketplace. There has been
some sharing of parts among users,
but informal arrangements are not a
good long-term fix. 

■ Users with peaking units on
“ready availability” are looking for a
way to prevent problems that might
be caused by the manufacturers’
requirement of 12 to 24 hours on
turning gear prior to startup. Some
units actually have been on turning
gear for months because of their dis-
patch arrangements. The worry
associated with such service is that
blade roots will wear because cold
clearances allow movement and
metal-to-metal contact with each
rotation of the shaft. Thus far the
only problem has been the loss of
some seal pins, which have been
replaced with larger pins. At least
one user reportedly is experiment-
ing with an intermittent turning-
gear schedule.

Board of Directors for the
501D5/D5AUsers has five members:
Chairman Fleck; Rich Deaver, man-
ager of plant engineering and main-
tenance, Trigen Energy’s Grays
Ferry cogen project, Philadelphia; D
J Rogers, plant manager, Black-
hawk cogen project, Borger, Te x ,
which is operated by Quixx Power
Services; Chris Gillespie, plant man-
a g e r, CSW Energy Inc’s Sweeny
cogen facility, Old Ocean, Tex; and
Kevin Collins, plant manager, Mid-
Georgia Cogen, Kathleen, Ga. 

Deaver also serves on the COM-
BINED CYCLE Journal’s editorial
advisory board.

Combined Cycle
Users’ Group
The Combined Cycle Users’ G r o u p ,
formed in cooperation with the
ASME Power Division Combined
Cycle Committee, the Electric Power
conference, and other industry
groups, is in its first membership

y e a r. “Interested parties” had been
meeting informally from 2000 until
the group’s first official meeting last
June at A S M E ’s Turbo Expo. There
were more than 50 attendees. Future
annual meetings will be co-located
with Electric Power (see ad, p 18). 

Chairman Andrew M Donaldson,
a project manager with Parsons
E&C, Reading, Pa (andrew. m . d o n-
aldson@parsons.com), says the
annual meetings will run two days.
First day will be dedicated to topics
on design and operation, the second
on the interaction of major equip-
ment—for example,  impacts of
rapid gas-turbine startup on the
HRSG. 

One of the topics on the agenda
for the first day of the 2004 meeting
will address the analyses and tests
that should be conducted before
deciding to burn oil on a sustained
basis in dual-fuel-capable combined
cycles. This is something manage-
ment may consider if supplies of nat-
ural gas are constrained because of
overbuilding of gas-fired generation.

The group also is planning topi-
cal and regional meetings. The first
will be a half-day meeting December
10 in Las Vegas at Power-Gen to
address the impact of plant cycling

on the gas turbine, HRSG, steam
turbine, and auxiliaries. 

Advisory committee for the Com-
bined Cycle Users’ consists of Chair-
man Donaldson; Jeff Schroeter, Gen-
ova Power Co LP; Murl Wa l l a c e ,
Progress Energy Carolinas; Steve
Clark, Calpine Corp; and consultant
Earl Saville.

C o m b u s t i o n
Turbine &
Combined Cycle
U s e r s
O rganization 
The Combustion Turbine & Com-
bined Cycle Users Organization,
better known as CTC2, is a group of
11 gas turbine and combined-cycle
owner/operators that work collec-
tively to improve the availability,
r e l i a b i l i t y, and economic operation
of their generating assets. The pri-
mary purpose of the group, accord-
ing to Managing Director Doug Van-
dergriff, is to perform engineering
evaluations and develop technolo-
gies to help the membership suc-
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cessfully deal with the O&M chal-
lenges they face. 

Vandergriff says the eight-year-
old organization is unique in the
industry because (1) the members
are the sole decision-makers
regarding the projects undertaken,
(2) projects are completed quickly
(in less than two years and usually
one or sooner) to accommodate the
demands of today’s competitive
market, and (3) proceeds from prod-
uct sales to nonmembers are dis-
tributed to members for credit
against future projects. In less than
seven years, more than 40 projects
have been completed. 

Lockwood Greene, Spartanburg,
SC, operates the program for the
members, which include such indus-
try heavyweights as Duke Energy
Corp, KeySpan Corp, TVA, Salt
River Project, Texas Genco, Domin-
ion Energy Inc, and PSEG Fossil
LLC. 

Chairman of CTC2 is Joe Schnei-
der of Reliant Energy, vice chairman
is TVA’s Mike Hoy. Members meet
twice annually. Next meeting is
planned for mid-April in Baltimore.

Recent projects completed by the
group include these:

■ “Cost of Cycling Gas Turbines”
identifies to what extent component
degradation during startup and
shutdown would exhaust life and
require new or reworked compo-
nents. Also provides users a tool to
calculate cycling costs. 

■ “Life Extension Techniques for
HRSGs in Cycling Service” offers a
comprehensive review of the ther-
mal stress and water chemistry
problems associated with cycling.
Mitigation techniques described
help the owner/operator select
operating procedures and equip-
ment modif ications to  prolong
equipment life.

■ “Survey of Performance Moni-
toring Software” reviews the capa-
bilities of commercially available
performance monitoring systems
offered by 27 vendors worldwide. 

■ “Abradable Coatings for Seal-
ing Blade Tips in Industrial Gas
Turbine Compressors,” reports on a

project that led to the development
of a commercially available coating
system to restore the tip clearances
in gas-turbine compressors.

For more information on these
and other reports available from the
C T C2, visit the group’s Website at
w w w.ctc2.org or contact Va n d e r g r i f f
at dvandergriff@lg.com.  

Combustion
Turbine
Operations Task
Force
The Combus-
tion Tu r b i n e
O p e r ations Ta s k
Force, known as
C T O T F, t r a c e s
it beginnings
back to 1975,
when a group of
gas turbine
users met to
discuss prob-
lems with their General Electric
Frame 7s. The group grew rapidly
and expanded its coverage over the
years to include We s t i n g h o u s e ,
Turbo Power & Marine, Siemens,
and Alstom gas turbines. 

The group became affiliated with
the Edison Electric Institute in 1979
as the Combustion Turbine Opera-
tions Task Force and that associa-
tion lasted until 1995 when EEI
streamlined its operations and elimi-
nated many committees and task
forces. CTOTF met for the first time
as an independent organization in
the fall of 1995 with help from host
Portland General Electric Co. Short-
ly thereafter, the J A Jones A p p l i e d
Research Co (now part of Lockwood
Greene), Charlotte, NC, was hired as
the group’s meeting planner, thereby
reducing the burden on the utility
hosting the semi-annual meeting. 

To d a y, Chairman John B
Lovelace, a consulting engineer at
Arizona Public Service Co, Phoenix,
reports that CTOTF is a growing,
dynamic organization with members
from over 150 companies in eight
countries. The group has initiated
action to solve equipment design
problems, improve O&M procedures,
develop new repair techniques, and
improve communications among
users and between users and OEMs.
Next meeting is scheduled for Balti-
more in the spring. For more i n f o r-
mation, visit CTOTF@groups.msn.com
or write Chairman Lovelace at
jlovelac@ apsc.com. 
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C O M B I N E D
C Y C L E
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Next Issue, Spring 2004
Special Section:

HRSGs—O&M
pitfalls to avoid
Including,
■ Equipment mods to accom-
modate cycling
■ Duct burners
■ NOx control
■ CO control
■ Layup procedures
■ Water treatment
■ Inspection
■ Routine maintenance
■ Instrumentation and con-
trols
■ Bypass dampers and
stacks
■ Dealing with ammonia
salts
■ Performance monitoring
And much, much more.

Bonus distribution at:
■ HRSG User’s Group Annu-
al Conference & Expo,
Tampa, March 3-5.
■ Electric Power Conference
& Expo, Baltimore, March
30-April 1.

To advertise in this
important issue, please
contact Bob Schwieger
today at 718-792-2640 or 
bob@psimedia.info.


