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BYPASS CONTROLS IN COMBINED CYCLE POWER PLANTS

by
William Harrison
Senior Specialty Engineer at Duke Fluor Daniel Inc. in Aliso Viejo Office

PROGRAM :

High thermal efficiency and low capital costs of gas-fired combined cycle units has led to strong demand for
these units in today’s merchant market. A dual cycle is more complicated than a single cycle, either gas or
steam, since the dynamics of one cycle are coupled with that of the other. It is possible to decouple the gas
and steam cycles of a combined cycle plant by using a diverter damper to isolate the heat recovery steam
generator (HRSG) from the gas turbine exhaust path. But because of the additional expense and maintenance
of such a system, many combined cycle plants have no diverter damper and have tightly coupled gas/steam
cycles. This leads to operational complications, especially when starting and shutting down the plant auto-
matically. The steam bypass system accommodates this complexity by allowing sufficient steam flow
through the HRSG even when the steam turbine is not capable of taking that flow. This presentation de-
scribes the control strategy of the steam bypass circuit on the Duke/Fluor Daniel 500 MW combined cycle
Reference Plant. Plants derived from this core plant typically are designed for the merchant market. They
experience multiple starts/stops in regular operation. The steam bypass circuit is thus crucial to their capa-
bility of meeting market-driven need for electric power.

SPEARER:

William Harrison is a senior Process and Specialty Engineer with Duke Fluor Daniel and has over 18 years of
power plant experience in the USA, Europe and middle east. Extensive engineering background in design and
services in power generation, plant operation, start-up, and project management of combined cycle, cogen-
eration, fossil fueled power plants.

Senior process/specialty engineer for power block system design for proposals, projects and standardiza-
tion. This includes preparing economic optimizations for best engineering design of systems and compo-
nents as internal corporate design guidelines.

Recent experience include creating piping and instrumentation diagrams of various systems such as gas
turbine generator, heat recovery steam generator), steam systems, steam turbine generator, condensate -
feedwater systems and miscellaneous balance of plant (BOP) systems on several projects. Performed system
and component layout, design for sizing pipelines, pumps, condensers, steam bypass systems and various
control valves, writing system design descriptions and the overall plant startup system description.

MMEETING NOTES:

Check out our Web site at www.isa.org/~oranc/

Date: Wednesday, June 14th, 2000.

Place: Park Place, Room CN-10 (37-10), 3353 Michelson Dr., Irvine.
Times: Social Hour 5:00 PM. Technical Program - 5:45 PM

SPONSORS:
Atwood and Morrill
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