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Abstract  Establishment of analysis procedures and validated performance measurements for generator output is
required to maintain stable management of generator output in turbine power generation cycle. We developed turbine
expansion model and measurement validation model for the performance calculation of generator using turbine output
based on ASME (American Society of Mechanical Engineers) PTC (Performance Test Code). We also developed
verification model for uncertain measurement data related to the turbine and generator output. Although the model
in previous researches was developed using artificial neural network and kernel regression, the verification model in
this paper was based on algorithms through Support Vector Machine (SVM) model to overcome the problems of
unmeasured data. The selection procedures of related variables and data window for verification learning was also
developed. The model reveals suitability in the estimation procss as the learning error was in the range of about 1%.
The learning model can provide validated estimations for corrective performance analysis of turbine cycle output using
the predictions of measurement data loss.

Keywords : Generator Output, Performance Test, Support Vector Machines, Turbine Cycle, Verification
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Fig. 1. Turbine cycle and analysis procedures of the
turbine and generator output.
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Fig. 2. Expansion line model of turbine.
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Fig. 3. Trends in the flow of main feed-water and
generator output.
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Table 1. Correlated variables for generator output

Factor Descriptions Unit
FWFQI1112 FWCSI Total FW Flow e kg/hr
FWFQI1122 FWCS2 Total FW Flow e kg/hr
FWT1100 S/G1 FW Temp. c
FWT1101 S/G2 FW Temp. c
FWP0085 FW COM. Header Pr. kg/em®G
MSFQ1024 S/G1 Header STM Pr. kg/em?®A
MSFQ1027 S/G2 Header STM Pr. kg/em?®A
TAP0222 HP TBN Ist. Pr. kg/em*G
TAP0223 HP TBN Ist. Pr. kg/em®G
ZHPTBNP Average Pr. of HP TBN kg/ Cm*G

ZMSP Average Pr. of Main Steam Pipe kg/ Cm*A

ZMSF Total flow of Main Steam M’k’y/hr

ZFWHT Average Temp. of Feed Water c
ZLTUBT Average Temp. of Low Temp. Tube c
ZHTUBT Average Temp. of High Temp. Tube T
ZBSCALDT 2" Heat Power / Delta Temp. %/°C
ZBDELTDT 1% Power / Delta Temp. %/C
ZBTFSPDT Turbine Power / Delta Temp. %/C

ZSFDP Diff. Pr. of Steam / Diff. Pr. of Feed water -
ZRCPDP Average Difference Pr. of RCP CMy, oG
ZFWHSGP FW HDR-SG PR

ZBSBD 2" Heat Power / Ist Power -

ZBSBT 2" Heat Power / Turbine Power -
ZGENPO Normalized Gen. Power MW,
ZSTMF1 Steam Flow of train 1 Mkg%/hr
ZSTMF2 Steam Flow of train 2 Mkg%/ hr
ZPNFW1 Power Normalized FW flow 1 Mkg%/hr
ZPNFW2 Power Normalized FW flow 2 Mkg%/hr

ZDELT Delta Temp. c
ZMSROPA Average MSR A Outlet Pr. kg/ Cm*G
ZMSROPB Average MSR B Outlet Pr. kg/ Cm*G
ZMSRTA Average MSR A Outlet Temp. T
ZMSRTB Average MSR B Outlet Temp. c

ZLPTP Average LP TBN Ext. Pr. mmHgA
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Fig. 5. Calculation of the correlation coefficient
between generator output and related
parameters with 60 periods.
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