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Abstract

Heat rate is a representative index to estimate the performance of turbine cycle in nuclear power
plant. Accuracy of heat rate calculation is dependent on the accuracy of measurement for plant status
variables. Uncertainty of heat rate can be modeled using uncertainty propagation model. We developed
practical estimation model of heat rate uncertainty using the propagation and regression model. The
uncertainty model is used in the performance analysis system developed for the operating nuclear

power plant.
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Fig. 1. Uncertainty transmission procedure
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Fig 2. Heat rate estimation flowchart (1)
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Table 1. Reliability analysis result
FEF(K) 10197}
FIAS Bd(w) 0.090373
Cronbach's alpha 0.990219
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Table 2. Correlation Analysis result

Symbol Description F&EA T
KWgn o Generator Power Output -0.88854
HSI2 i LP2 FWH Inlet Steam Enthalpy -0.85476
HSI3 i LP3 FWH Inlet Steam Enthalpy -0.85439
MRES_It LP TBN #5 Extraction Stage MRE 0.851984
PWip i BTP Inlet Feedwater Pressure -0.85084
HSII i LP1 FWH Inlet Steam Enthalpy -0.85059
MRE4 It LP TBN #4 Extraction Stage MRE 0.838313
HDII_o LP1 FWH Outlet Drain Enthalpy 0.833604
TDII_o LP1 FWH Outlet Drain Temp. 0.833591
Qmc_o Main Condenses Outlet Heat 0.823973
CDPXPEX |LP TURBINE EXHAUST PRESS 0.82395
TWI_i LP1 FWH Inlet Condensate Temp. 0.817913
HWI1 i LP1 FWH Inlet Condensate Enthalpy 0.817887
TWae o SJAE Outlet Condensate Temp. 0.817743
HWae o SJAE Outlet Condensate Enthalpy 0.817716
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Table 3. Sensitivity analysis result

SYMBOL b a A ex&
KWgn o -0.011148 20885.209 0.188653
HSI2 i -0.686828 10059.405 0.27869
HSI3 i -0.703854 10110.995 0.278603
MRES_It 18.895717 9187.8951 0.27106
PWip_i -92.53409 16217.555 0.235156
HSII i -1.101841 10203.188 0.271215
MRE4 1t 100.9704 8780.9042 0.276056
HDII_o 6.8358797 8765.9653 0.286496
TDII_o 6.8232468 8548.5236 0.286517
Qmc_o 6.393E-07 8991.8943 0.276823
CDPXPEX 237.3323 9113.1631 0.271379
TWIIL_i 4.6974524 8842.0234 0.295215
HWIL_i 4.7175963 8984.5003 0.295044
TWae_o 4.6968059 8847.0975 0.295215
HWae o 4.7169835 8989.5527 0.295044

9 dlolE = HEl Ale]lE A9 g dolE el o
w3 54 waeh danjagte] vl EA4d &

of 3t AHg & & Utk
44 M8 87 EAMol ol Hawlg

davlE A5 Altsly] flste] kol Al
g WgE WAl e wAelelel A S4] &
As ok danlg FAAE Adtsith

AubA o R shtel HY wgE e 39 E
Ae v 39 Bl s 2 Aok ol
shubel T Wil ofe sl =sywprt s
s v d9 2Ael# g gF d9 2
Aol o Tl =W S5 wes ¥
sk 9 Ae va 2

y:a+ﬂlxl+ﬂ2x2+""+ﬁpxp+e

L Aol = EaHE(GHR)E TENWTRE
shal AHmrth e o s/ FuE =4
AR AAskaln

oA v

1725

Table 4. list of independent variable

= A
Y A4 12501.99
KWgn o -0.00097
HSI2 i -27.1182
HSI3 i 27.76378
MRES5_[t 8.7469
PWip_i -56.7068
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Table 5. Regression Analysis result

dlolE Set &t q45 # A5 # QA&
2003120416 9235.739 9242.406 0.072143083
2003121613 9219.898 9214.17 -0.062162006
2003122011 9237.386 9248.662 0.121918764
2003122311 9234.891 9234.982 0.000983808
2003122411 9231.954 9224.368 -0.0822329
2004011715 9243.987 9232.961 -0.119425328
2004020411 9249.314 9234.512 -0.16028553
2004021409 9248.085 9248.969 0.009550389
2004022610 9254.165 9266.596 0.1341525
2004022613 9253.823 9259.061 0.056565017
2004031611 9241.694 9237.859 -0.04152075
2004031711 9241.58 9247.586 0.064939129
2004042015 9261.783 9265.895 0.044382962
2004042110 9257.258 9257.27 0.000134671
2004050414 9250.39 9253.17 0.03004771
2004050415 9277.542 9265.412 -0.130915399
2004050416 9274.215 9279.956 0.061857838
2004050609 9285.94 9287.232 0.013911856
2004061515 9319.909 9318.486 -0.015268784
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