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Abstract  In the present study, optimization of throttle margin for high pressure turbine to be retrofitted or
partially modified for power uprating or life extension in nuclear power plant, has been performed to increase the
electrical output. Throttle margin for high pressure turbine is required to maintain all the time the rated power by
opening more of governor valves whenever inlet pressure is decreased due to the tbe plugging of steam
generator. If throttle margin of high pressure turbine is too much compared to remaining lifetime, loss of electrical
output due to pressure drop of governor valves is inevitable. On the contrary, if it is too little, the rated power
operation can not be accomplished when inlet pressure of high pressure turbine is dropped after many years
operation. So, throttle margin for high pressure turbine in nuclear power plant is compromised considering for the
degradation of steam generator, governor valve capacity, manufacturing tolerance of high pressure turbine, future
plan of power uprating, and remaining lifetime of power plant.
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Fig. 1 Diagram of Nuclear Power Plant System
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Table 1 The pressure change from start-up in OO

unit 18&2
Desien Accept. Performance
QO Unit 1,2 & perform. test test

AB379 |#1(86)|#2(87)|#1(02) [#2(02)
Electrical 996.8 | 994.4 | 985.1 | 990.6 | 986.8
output(M¥e)
Thermal 2785.0 |2774.6|2790.82785.0 | 2778.1
power(MW)
S/G pressure(bar)| 66.47 | 67.47 | 67.22 | 67.68 | 67.63
Throttle 64.05 | 66.79 | 66.41 | 66.43 | 66.38
press.(bar)

Table 2 The pressure change from start-up in OO

unit 3&4
. Accept. Performance
00 Unit 34 | % | perform. test test
#3(85) | #4(86) |#3(98) | #4(97)
Electrical
output(¥He) 992.9 | 997.2 1002.8|1003.8
Thermal 2785.0 |2785.0|2785.0|2785.0| 2785.0
power(M¥)
S/G 66.47 68.05 66.33
pressure(bar)
Throttle 64.05 | 65.07 | 66.67 | 65.88 | 64.90
press.(bar)
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Fig. 3 The pressure change from start-up in OO
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Table 3 The change in volumetric steam flow when
uprating
2 on OO Unit 34 | OO Unit 12
= Baseline| Uprate |Baseline| Uprate
Elect. output(Mle) 999 1033 996 1046
S/G pressure(bar) 66.3 63.6 67.7 64.7
S/G flow(kg/s) 1554 | 1630 | 1548 | 1632
S/G flow increasing]
rate(%) Ref. | 4.89 | Ref 5.43
Volumetric 462 | 509 | 448 | 499
flow(m’/s)
Volumetric flow | pop | 10.18 | Ref. | 1147
increasing rate(%)
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