Journal of the Korea Academia-Industrial http://dx.doi.org/10.5762/KAIS.2015.16.12.8753

cooperation Society ISSN 1975-4701 / eISSN 2288-4688

Vol. 16, No. 12 pp. 8753-8759, 2015

HA7) 24 54 24

OFSR|l  ZIA2>
O -, OoOoL—
'EQtn|alicietn ERAIS SRS, (S MEn J|A2E

A Predictive Model of the Generator Output Based on the Leaming of
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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

1. M2 29 d9Y FAS A% AT At A3 % A A=
9 eislon, g Hold des % By 4w
715 A1-3]1ME A wH A HY Ale] o] ARl LS s £ QwE A FRW4] F

*Corresponding Author :

Tel: +82-41-540-5811

Received October 28, 2015
Accepted December 4, 2015

Seong Kun Kim(Hoseo University)

email: kimskun@hoseo.edu

Revised November 30, 2015
Published December 31, 2015

8753



FFAS &5 =R A6 A125, 2015

4 w9 A8l BNl AelZ 9 doly 4% 29
& st

|
ol Tt & AFeME T4 Ao RE
3K(Structural Risk Minimization)’S ©]&-3}o]
AR} @25 FaAT)E 7o R dnksl wE s
AF g e AMEE WE w2l(Support Vector

Machine, SVMs)[6-7] #4 29L& v - &gz}

o
b
o

=
de dele 4 2w & shefate] A
WEE AT 3FIAE olE @ A5 AT HH
o F4 wdo] 483 ALE Wy p4e] AL Al
Astgom, 4ol 34 BEE A gste] B Aol

® @

A = " y
G0 S S ©
2je5.1488 H | 2942385 H H 7096754757 Neim
Jemtan YR ! @ 5n7z7211a

| e
38 ey ., B o
75 HE7.55 T 727 i
¥ iy 28570 }
. 980,68 H i
- Sagl}
)
Eaos11p ATy T =
BELE @ N
" bl s
[ A T E TR GtV
5% a0t
,,,,,,,,,,,,, (13978F s p g1, Ym0
e — | betnh R
stz s A i Y

s74ari2) aad 1280 s i o L i

i et soagsorh 1T IOMRIEOY  aisosson |

Sy HP ST S, I

A (K

e . 92260 N [T

s AT SALANCE DGRAN o

Performance Measurement Database,
Plant Computer Download

S/G Inlet & High pressure ‘ Initial High-pressure turbine
Feed water heater Heat Balance Heat Balance

[ Initial H/B of turbine extraction

FWH inlet status, N Initial Re-heater
Extracted steam Heat Balance L Heat Balance

v

Feed Water Heater Enthalpy

)
Iterative moisture estimation
New Estimation of
Enthalpy

{ ELEP & Low Pressure

Yes

|

ELEP estimation error < 0.1 Btu T
No

Post-processing of Heat Balance
Component performance calculation

)

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
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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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