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Q. What has been the lost time or lost opportunity for each Unit, by year for the 1 

past 7 years due to operating problems or failures?  What root causes were 2 

identified for these operating problems and failures?  What systemic issues 3 

have already been able to be identified, even without the proposed Condition 4 

Assessment?  5 

 6 

 7 

A. Please refer to the attached tables outlining the root causes for all three units 8 

over the past 7 years.  As indicated, there are four major causes for these 9 

failures: Air Heater fouling, Condenser leaks and fouling, Boiler tube leaks 10 

and Hydrogen leaks.   11 

 12 

 Air Heater Fouling is a culmination of several issues:  The type of fuel oil 13 

being burned, the mode of dispatch (loading), the physical size of the Air 14 

Heater units, operating hours and severe operating conditions.   The first two 15 

are external issues and not related to plant equipment or operation.   The 16 

third is a design issue.  The fourth relates to overall deterioration in the 17 

structures due to age and operating conditions and although they undergo 18 

extensive annual maintenance, they cannot be returned to a state that will 19 

prevent fouling and air leakage. 20 

 21 

 Condenser leaks and Fouling results from two main causes.  22 

"Fouling" is a result of biological growth at specific times of the operating 23 

season.  Better cleaning methods and practices plus the installation of anti 24 

fouling equipment has reduced this problem.   25 

"Leaks" are a direct result of the aging equipment.  Each condenser consists 26 

of approximately 8000 tubes, each 30 ft in length.  These tubes circulate 27 

seawater to cool the steam in the boiler/turbine cycle and are continuously 28 
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subjected to erosion and chemical attack.   Although thickness testing is 1 

performed regularly and failed tubes plugged as a result, replacement would 2 

be considered as the proper remedial action. 3 

 4 

Boiler Tube Leaks although occurring on all units, have been most 5 

pronounced on Unit #2.  The two Combustion Engineering boilers (Units 1 & 6 

2) were installed in 1969 and are nearing their useful life in regard to the 7 

condition of the waterwall exposure. (Also attached is a letter dated Feb. 6/06 8 

from John McMillan, Engineering Manager, Alstom Power.  Tube failures 9 

have resulted both from internal exposure to boiler water chemistry and from 10 

external exposure to residue from burning #6 fuel oil.   In 2006, a substantial 11 

portion of the waterwall surface in the concerned area was replaced in #2 12 

boiler (internal damaged) and in 2007 the Superheater section will be 13 

replaced (external damaged).  It is expected that this boiler tube 14 

repair/replacement process will continue in future.  15 

 16 

Hydrogen Leaks have been a cause of unit failures, but most frequently on 17 

Unit #1.   Hydrogen is used as a cooling medium in the generators and due 18 

to the potential of explosion, even minor leaks cannot be tolerated.  This 19 

problem resulted from a combination of equipment vibration and inadequate 20 

mounting design.  General Electric has redesigned the installation of the 21 

generator external piping which has reduced this potential significantly. 22 
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