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Abstract

E =82 3FY A o AA 72 7 €A
This paper is about the development of the € Aojstr] fg Byl 247 Ao AT HA dr
turbine valve actuator efficiency analysis system for 2 Aojwyel AALE AAs] AF AT BY A
the standard power plants. We developed hydraulic 298 MLds ez, X 9x g Fojy@ng
power unit and turbine valve actuator controller. We 53E 948 9L T F= °HY FoE 54¥
designed control algorithm for turbine valve FAXAHPU 2002)8F A714 A3 2 7% AA A
actuator, implemented and  verified it at the ZAg dolHE Ao FAstR, Ao £ =33}

industrial plants. 7 H 3 A% BA7I(CNA 2002)2 3ol 9ot
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EEY waie ge F7) 2 stas g oS
4 fAe £8& olfdq HUIL e JARA IL 28
oltt. 7€ |83t FrIEWl, dartaE o &3
ZtzEylolet @ F7IEWE 5719 FeuvxE 7 21 Bl 2&7] Ao A%
AF Az d@A7IL, FY Fo dF@E A
£ HUAA HRE AAH ARG WIA A E2Y 449 Tday sEds 5o 4A=e
HEAlE 98& do HY Aode Yoz #9 z7gvdE 2 HEF A gug FHFT o
HE 8718 48 A Aclsted Bl = R A g o) aq yud AY HUE Zoz §98E 3
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%Z EHl WA 83t F7) ¢4F g fFo] =4
3, olg g& TV 2HA 3o FUIHMY HPF
7t 2AHEE Hol Qo z2€x, 47 HEl dBe
Ztzt frt AF7)(Actuator)o] 23te] Aojdrt. wa}
A, 2&7] Ao AF dvl F 53] & FEIl &
Azt 2gsd 3V 4y £ FF¥ ™ol AW IA
ool 279 APAF FoFE A FAE F
Ue B ol A= F7] &Y R {FFl T
Hel zgate, Astd BHile EY Aol wEdth
olgh Zo] ¢ ZAE7lol mAFo] LA =AW
AL 715 S AANE Syl gl FdEd HuAzke]
£8H3 AY Ao 2 (A& W) HE /¢ F
F7lE 2L A=4o aFd

(1) 89 P2 & 357

A W (Stop Valve)st Ao} ¥ H(Control Valve)

2 FAH0 g gyl A8 §4 2AF76 g8
FFED 29 12 AA AL dFe AAHY ALE
H3 e Ao 82 F &yl IV(ntercept Valve)
ZAE71E JeEhiun, 29 204 Ao WEe {A)
% &% (Fluid Flow Diagram)& vehi ot

2% 2. Fluid Flow Diagram

A EAF FAE7|7F Open® W §2= 19 29 2
o] ETS(Fluid Emergency Trip Supply) £4& A&
Fast Acting Solenoid Valve 9479 OrificeS %3}
Fast Acting Solenoid ValveZ ¥#3t Disc Dump
Wy 322 E9)7t Disc Dump ¥BE Yol =&
Shut Off ¥H Spool 4% 2 E9o}7} Shut Off Y4B &
dolF= H4L AFH=E YYD FASEFluid
Actuator Supply) 292 Shut Off 9B & A Servo
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A A =8, 34 4 F FF717 Closeld o &
2%, ETS 292 Open¥ wWie} 439 FAS 24
2 Shut Off ¥HE Ay Servo ValveZ E9o|7}
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a e Y95 £F K2 T8 Drain Hol A9
W B 7} Close®s]| 22 A9t Trip £ Close TestAl
o= Fast Acting Solenoid ¥E.7} &2 Ho| ETS &
do] zetsl sl Shut Off WE Spool A4 ETS &
do] FFHo] Shut Off 4B.& Open Al7]& ETS &
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Dump ¥8 %z F384 ETS 2¢°] Drain Hx
Ao} WHE Spring el osAM 2|A Aok £
FAS 2¥ & Shut Off #HE7} 2322 F27} A4gy
3 AF7id EAsE 29L& Servo MEE EIY
Drain 8t} o|AF 2A57& Adr] 944 ¢
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g3 227t 9aEA Hed, o] 98¢ st Ao
Servo ¥Holt},

(2) Servo M2 e 3 2T 4+¥

Servo ¥HE Servo FE719 F4mA9Y v &
HAFo A, 4 71¢lAM 20071 A= FE
9 %S Aoae 242 I ¢ &£EE T4
Alo)Zoll A W Alo|Fo| Foh o] HA-F
(Electro-hydraulic) A& 7|72 F3 A A& 3
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3% 49 o] Servo WHO Fa FAHELE Torque
Motor Coil, Torque Motor, First Stage Jet Tube,
Second Stage Spool 528 FAEY. 97A Ean
HE 73S ot felN AR slERE RYe
2 33E ARASIND)I FEAFST) Al F
Zbel] ofviFolrl fA BT YL o}riFo)E EMD
A Zdd ARAFE 718iE ¥dY ¢ 337 o}
wh3o] Alele] ALste AV|AHA go] Y AFe
F43 Avie] wEd EAVt ojuideld] A€

B =FdME Ale] 288 Open/Close Aeldtr] &
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AAAE B8 ZAF7ie sisy Jx HI5E Pol 4
A Aog P
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7] $1¥  Position Reference[%]3k°] AAAH,
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337 grh

a9 7. gyl 48 257 Ao ¢xdF:

2 79 By ¥E AU Ao dundFL LTEY
oj2 Mggen, 2¢ 84 ¥ 79 & Open Loop
Gaing YD B =FdA Aigd 2ZEgE
29 9o JERHUS.

GAN SETTING Actustor
Posion Poslton SERVD VALVE
4
I
RAM VOL
cubic inches
Position{X}

Open Loop Gain
G(s)*H(s) = K1#K2+¢K3+1/s+K4
where K1=I0O_CFG Gain, typically set to

10 %ma/%pos for 40 mA setting.

K2=0.4 ma/%ma for 40 mA setting.

K3=cubic inches per sec per mA
=25 GPM or 96 CIS when fully on,
16 ma from each controller.
=96/16 = 6 CIS/mA when all three
controllers are active.

K4=100%/RAM Vol
=100/CI

39 8. Open Loop Gain
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Position Reference[%]E 0—80—40—0—80—40—Trip
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B Ao ulE}t Position Feedback[%], Servo WX
¥F AF, Servo ¥H £ £HxolE WH fH3f
ETS/FAS #¢ ¥% ¢¥8& za#=Zz vehiidd
Position Reference[%]7} 80% ¢ 2 Opendtd #3
3t gl T IVE 43 EUA T B4 overshoot)
o] eIt g o] Servo WH FF AFE a3l
Al71: LVDT $x A3 (Position Feedback)$
Sampling rate® 43 AAH <AFA FAY F
gledz Azteot. 123, Servo ¥H A{E WBH
Az ue AF7E FFHALH, Trip A B (& 0]
= 98 On)7t 2A3E €3 $Yxols BWH {30
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