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Abstract

Introduction: The implementation of an effective chemical regime in
combined cycle power plants is crucial for ensuring optimal performance.
It plays a key role in preventing issues such as tube perforation, forced
shutdowns, frequent maintenance, and reduced boiler performance and
efficiency, all of which can negatively impact power generation. In this
study a comprehensive instruction was proposed for high performance
chemical control.
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. Methods: This study investigated the challenges faced in managing the
10.71905/jnm.2025.1205436

Chemical Water Treatment (CWT) regime at the Fars Combined Cycle
Power Plant. Through a series of water and steam cycle tests and sampling
from the boiler drum outlet, it was found that certain parameters exceeded
the allowable limits and did not comply with the plant's operational
guidelines or EPRI standards.

Keywords:
Combined Cycle Power Plant,
Chemical Water  Treatment

(CWT)  Regime,  Dissolved : Findings: The analysis of water samples, compared with international
Oxygen  (DO),  Electrical : quality control standards, revealed that high pH levels in certain sections
Conductivity of the cycle and dissolved oxygen (DO) concentrations exceeding the
permissible limit by more than four times were directly correlated with
increased rates of corrosion.
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Extended Abstract

Introduction

The use of the CWT (Combined Water
Treatment) system in HRSGs (Heat Recovery
Steam Generators) within Combined Cycle Gas
Turbine (CCGT) plants is not widespread.
However, a select few units around the world
have successfully implemented CWT for both
drum-type HRSGs and, more commonly, for
single-pass HRSGs. The application of CWT is
more prevalent in once-through HRSGs due to
the typical presence of a condensate system, a
prerequisite for the implementation of CWT
feedwater treatment. A key element for
optimizing this chemical treatment process is
the oxygen recirculation ratio. In the
evaporator/drum, the oxygenated feedwater
becomes diluted with recirculated HRSG water,
resulting in a reduction of oxygen concentration
downstream. To control this decrease, the ratio
of feedwater/HRSG economizer oxygen to the
oxygen in the downcomer must be considered
under all operating conditions. This ratio,
referred to as the oxygen recirculation ratio,
varies depending on the design of the HRSG,
pressures, and load. By closely monitoring this
ratio, the maximum permissible oxygen level at
the feedwater/economizer input can be
determined for each load, ensuring that the
oxygen in the downcomer remains below 5 ppb.

Findings and Discussion

Following thorough analyses, including
repeated tests by accredited laboratories and the
evaluation of operational trends, it was revealed
that the tests conducted in the plant’s
laboratory—especially those concerning iron
and silica—along with online and portable
analyzers (EC, pH, and DO), require significant
revision and improvement. A major cause for
the unreliable results was identified as the non-
standardized laboratory environment.

In light of these findings, a number of
corrective  actions and  strategies  for
improvement have been suggested. The first
priority is the systematic and continuous
calibration of both online and portable
analyzers. Additionally, iron and silica testing
should be outsourced until optimal laboratory
conditions are established at the plant. The

operational procedures outlined in the project
must be followed rigorously, and monitoring
intervals should be shortened to improve data
precision. Furthermore, continuous monitoring
of dissolved oxygen levels during the water
intake phase is critical for maintaining
operational efficiency. To enhance chemical
monitoring, improvements in the precision of
chemical dosing procedures are necessary,
alongside upgrading the performance of the
deaerator system. A specialized inspection
should be conducted to detect potential leakage
issues. Additionally, chemical cleaning of the
units is recommended to optimize the
monitoring process and ensure more accurate
results. Finally, the reconstruction of the
sampling unit is essential due to the low
reliability of the current results.

Conclusion

The findings highlight the need for revising
operational guidelines and updating the
acceptable ranges for key performance
parameters. The priority recommendations
include enhancing the performance of the
chemical control unit through the upgrading of
monitoring equipment, ensuring effective
control of operational parameters, and
implementing necessary infrastructure
improvements.
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