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Web-Based On-Line Thermal Performance Analysis System for Turbine Cycle

of Nuclear Power Plant
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Key Words: Heat Rate( ¥ 4-H]&), Measurement Validation(53
(828 ¥A A5, Turbine Cycle(E1 ¥l Alo] &)

Abstract

We need to develop a on-line thermal performance analysis system for nuclear power plant to
determine performance status and heat rate of turbine cycle. We have developed PERUPS
(PERformance UPgrade System) to aid the effective performance analysis of turbine cycle. Procedures
of performance calculation are improved using several adaptations from standard calculation algorithms
based on PTC (Performance Test Code). Robustness in the on-line performance analysis is increased by
verification & validation scheme for measured input data. The system also provides useful web
interfaces for performance analysis such as graphic heat balance of turbine cycle and components,
turbine expansion lines, automatic generation of analysis report. The system was successfully applied for
YongGwang nuclear plant unit #3,4.
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Table 1 Comparison between calculated results and
manufacturer's data
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Fig. 10 Correlated variables for main feed water

flow
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Table 2 Estimated results for main feed water flow

Measured Estimated Estimation
FWFQ1112 FWFQ1112 Error(%)
2920000 2926402.6 -0.342
2930000 2930091.5 0.341
2910000 2018764.7 -0.344
2940000 2935714.2 0.340
2950000 2939333.6 0.339
2910000 2906778.9 0.344
2930000 2919493.1 0.341
2930000 2930091.5 0.341
2830000 2929033.6 0.682
2940000 2930979.4 0.340
2900000 2898788.9 0.345
2920000 29222021 -0.342
2920000 29142347 0.342

Table 3 Correction results for operating performance

PERUPS  [Power Plant| Corrected

Calculatio |Calculation
n Result Rasul't

. n Load
List of Correction Factor Difference
(W)

Heater #7 TTD Correction Factor 0.99999 0.999995 -0.00438
Heater #7 DCATTD Correction Factor | 1.000073 1.000073 1]
Heater #7 Extraction Line Pressure

Orop Correction Factor 1.000675 1.00067 0.005178
Feed water Pump TBN Steam Flow

Correction Factor 1.00174 1.00174 0.00014
(F:gg?gpser Sub-cool ing Correction 1.000015 | 1.000015 0.000213
Steam Generator Blowdown Makeup

Correction Factor 1.000501 1.000501 2.09E-05
Feedwater Pump Enthalpy Rise

Correction Factor 1.002938 1.002934 0.004273
Throttle Pressure Correction Factor 0.99707 0.997078 ~0.00773
Throttie Moisture Correction Factor | 1.000411 1.000422 -0.01083
LP TBN Exhaust Pressure

Correction Factor 0.994756 | 0.994755 0.000454
M.W Thermal Correction Factor 1.009761 1.009587 0.176271
Throttting Correction Factor 1.003471 1.003427 0,045548
Totat Correction Load 1.011389 1.011184 (.208693
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