
Chapter 8

CONCLUSION AND RECOMMENDATIONS

8.1 Conclusion

During the considered period for this study the recorded reliability of LVPS is poor.

The availability of 72.6% and plant factor of 59% is not acceptable for a base load

power plant.

Among the different sections of the power plant, turbine side is the main contributor

for the low reliability recorded during the initial operating period of LVPS. A

minimum of 1.8 billion rupees could have been saved to CEB if the reliability issues

in turbine side didn't arise. Through this study it is shown that by improving the

reliability of major and auxiliary systems of turbine side it is possible to improve the

reliability of the total power plant. The resulted minimum financial gain of reliability

improvement is more than 3.3 billion LKR for a period of three years.

It was identified that the low reliability of turbine side has occurred due to mainly

following reasons.

• Design issues of the equipment and systems of turbine side.

• Lack of attention given during the project construction and commissioning.

• Lesser frequency of routing maintenance recommended by contractors.

• Lack of preventive maintenance.

In designing the systems, critical systems of turbine side as CWS are designed

without any redundancy equipment. In a failure of critical component no options are

provided to save the power plant without de-rating or shut down. It was observed that

during the commissioning period of the project proper attention has not been given.

Due to this some of the preliminary rules are violated. As an example some power

supply connections are interchanged and standby equipments don't come into

operation. The highest energy loss has happened due to the failure of both

transmission lines which accounted for turbine side. This has happened not due to the

design issues of the electrical systems. If the emergency diesel generator and
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emergency power supply system has properly commissioned this could have been

eliminated.

The frequency of routine maintenance instructed by contractor is not enough in some

occasions. It is proven by experience that the frequency of applying grease and oil

for rotating equipments should be higher than instructed. The hard environment near

the sea may be a cause for this.

It was identified the reasons behind the failures of the major systems of the turbine

side. Reliability improvement methods are proposed for each system. It was possible

to improve the reliability of OCCW system and CCCW system without doing a

major design change in the existing system. But to improve the reliability of CWS,

cooling water pump motor and bearing cooling system and BFPs major design

changes has to be done.

Using the proposed methods it is possible to improve the availability of OCCW

system to 99.9% and failure rate can be reduced by 96%. The availability of CCCW

system can increase to 95% and the failure rate can be reduced by 38%. An oil

cooling system is introduced instead of existing water cooling system of cooling

water pump motor and bearing cooling system. By doing this design change it is

possible to improve the availability to 99.9% and reduce the failure rate by 98%. The

methods are proposed to improve the individual reliabilities of components in CWS.

Also some design changes are done to add redundant components to the existing

system. By doing this the availability of the CWS has increased to 86.5% and the

failure rate has reduced by 64%. For improving the reliability existing motor driven

BFPs are converted to dual driven BFPs. The mean time between BFP system

failures is increased from 553hr to 4436hr by doing this modification.

The reliability of the generating unit is analyzed from long term context as well as

short term context. The important reliability indices such as FOR and EENS are

calculated for the generating unit. This analysis is helpful in short term operating

decision making, especially in faulty conditions. By using this reliability analysis it is

possible to decide the safe capacity level where the plant should run until the fault is

cleared. It is a good substitute for current decision making method based on
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operation experience which unnecessarily compromise the energy delivered to the

system. This analysis has been done based on data collected during a one and half

year period. The analysis covers only six states. If the data base continues to update

for the future, a more accurate model which can cover many number of states can be

developed. It can be used as a guideline to short term operating decision making.

8.2 Recommendations

The operation and maintenance data in the plant are not properly recorded. There is

no easy access to the past operation and failure data of the plant. Currently the

operation and maintenance data is recoded as hard copies. Since the amount of data

is large, it is very difficult to protect them and retrieve them. This causes permanent

loss of important data.

The method of data recording should be further improved. If a computerized system

is introduced to store data, it is more secure and easy to retrieve. A maintenance

management software package is recommended to integrate all the data regarding

failures, maintenance work and operation records.

Most of the equipment in the turbine side are attacked by corrosion. It is not practical

to make all the metals from 100% corrosive resistive materials. Therefore it is

recommended to do preventive maintenance programs such as painting and greasing.

There are still unsolved issues in the plant that are created by lack of proper

commissioning. Some issues are still not uncovered. Therefore it is recommend

doing the major commissioning testing of critical equipment during planned

shutdown periods of the plant. This will help to uncover the problems which are not

yet reveled and initiate preventive actions.

It is recommended updating the data base of forced outages and failures of the plant

continuously. This is helpful to analyze the short term reliability of generating unit

. more precisely and use it as a guideline.
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