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A Study on Turbine Control Algorithms for Large Steam Turbine in a Power Plant

Inkyu Choi,

Changki-Jeong

Korea Electric Power Research Institute

Abstract - There are three main devices such as boiler producing
steam, turbine driving generator and generator producing electricity.
An electrical generator in power plant is driven and maintained its
speed at rated by steam turbine which is coupled into generator
directly. Therefore after the steam turbine reaches its rated speed and
the generator gets into parallel operation with power grid, the
electrical power can be increased by turbine controller or governor.
The first governor was invented by James Watts for the steam engine
to be maintained at a constant speed. The first governor by him was
mechanical type with fly balls. The electrical type governor was
created due to the progress of electronic devices such as operational
amplifiers or integrated circuits. and Today digital electronic type of
governor is being widely used in most prime movers

1.M B

stEwrd s Fr7le $718 Addte Bdd, $AVE FEee
7188 aga d71E Aitekes A2 FAET ST 1
-39k F7] oUAE Yo r wAE FEdrh BE FUIEENG
A71e AZAH ok wEA F7ENE AAER E%"]ZJ +,
A717F AdAEe WYHH 2544, & HY A7l HoR
7] frdFel S7tate] A7) 9ol XEHEPE} o8} 2ol Eﬂ %%ﬂ
o] &ng zdste AAE &7} drh Hzo 2457 17889
dxe] Az GE( James Watts)7} Z7)7|%e] FRLES FHAS
or “H“H o, A AE FA7] Hsto] wetatglon A%
o]

o sl 219 $7F Ade) we REREEEEER R
Fan. 2719 Sart daA 457 deld Wl 24707}
A FAMRE 1 FolA 15U HYoRA
F2 30w £ wod dds 3ss o 8
2 SRR YEIEER

el e e
A oly it N
1N e ol
i Ho 9wt o

1o

CIE 1D 7|HN dME

o] &&7]e] 93] FVI71e] & FHE A 2E Ao sHFHA
o, éa o] Ao} <3 71‘ 5717129 *é%Ol @7]}40; 7
A §=7 ddiEo]l A8y 4%Y Atk 1#)
19651?—3 XJXMEA e} tEo] AitE %79 EW]éEi% o] &3
W74 2%717b %53711 *}A‘lElM#L} 1980 el = %8 7ol &
0}04 TAAGGAE 2R e "vAY A7 2&5717 546
ERlAlo o] F/E Pt vk web & oA HdE A%
7]01 Z71Eu e 2&7] Aojd #Het Sug o] #Ete] s]&s}

2.2 E

2.1 WHA S7|EH 7Y
Qe A AR 1e - 199 3718 o g3} WG T
£ ZolEme g Brgnosd Ad A4 WAl A 4§
B9l A%t gy @ e 149 A8 ey @i 28 2
SHEPAGASTEN RS FehE % ASEE £3% P F5E of

2

Tt Bl FshEo] tdEy vtold HUle S ite
A de @ 77 FFdAE B00E He gilola, MaElE &

N

Fereel olgue s HUS F39 5718 o A oA
AT 4 9 Hiloln i, £7]euo] i) ol WgHol A
8 guA BN 08 @ 218 A% BTNA NI 2 £

aud FEeel ge ”*oﬂ clgfs Guolt < 2ol 2]

ReE el #ad|

<@ 2> CH2Z(500MW) S7|E{Hl L]

(CV:Control Valve)etile kil 719
e £9S 2HJEE 2 V:

F71H0E A0S 2] ANAE $Us Mug Fsk 3]0
F& @ 2ol Ak of 24 WHE Aofsi W
A

of gruelZel Aol

2.3 S7|E{Hl Hof

HE 2ds gilAeld F7= e, Ao, AW, 9
Alo], F57IgeE A WA, AN YA &R A WHEA o
ToE BRE g Yo AT e ged 2

Nz Zeage HUEES A4 45497 A Aol7)s)
A% 5 HY 243 BAYE J019 AL Aol BRI A
Aolth, BUE sy Y Feel wase] A4 duwolEg
FEshel F57] A8 A457] AAWEIL deln o] A7)
A4 A2 5 Au% Ay e 2947} BAste] Aoz 94
A, o] JAANE EF FeolAs) iR SEAFAL 5%

AR o7 E 43T G BHD e da HY

w7} b,
2.3.2 S=H0f

1665 -



A4, Load Ref.t= 2717 3ke]e) ohwl 1ol Ao ehd 4 gtk
29 7 ABEY Aok 00% wE AP

SD = % AF + LoadRef.

Pl EA1ERS WEA 97 247 0
A3 ol g3 B BAL AT gebA, ol
: _

11::

[} - ]
99 F ATFRS dapl $5h] WA/ FHE WAL Hi
FFeA AUIA FAUEFS A4 Aol g S5 Aol
AA%E 180mpmE 2 HEE FA} ol 247 Wl
Sstel ¢AH B2 Hulo] 155 Feehd AN 2dune 3
A Qg nEue B 371 A% AU Afate] ¥

712 wEE

£52 A3 AdAE £%7) AAUne AgEy] AR}
Bl g Ao oJate] Qelslojol Bk olF AR T 27 FAM
E9 Ad 4o 3o £xE 2Pt

1 101 X”i o Tgstd AS FI5E nysie] w7 w7
= —Er°‘°H°¥ 5}5} ATHAYGA AN AT Fore) 27 Fa54E
HlI AAbeE & 2&EFA ] & FANTE $ESY SEHEE &
gl Aetr)7h QW o] NEE HES Y WAV dEv|dE W
A5t7] $ 8ol Z7]T0Pi gAst7l A Ae B kR o] He] wWH
AA 2ol AP AAF Fh(EE 2NHVEF AFoz ALt
g 71&71e 93 o %7}*]?33}‘

2.3.4 % Hlof

W77 AGAZ BEEd HA gyl Y S71%Fe wae &
gustz el o2 93 Y57 2HUERS Ay F
&S Aostel 247t g 2ol AojAd. HYEREFS WALS
e A BE the 17401]* WAL EE FgHT

7h A gl HMIY $7 WES 9% o

LR 1% d B = P B e s R S R B R |

th A es 27Re F7A 52 5

2}, 7F45 9 4 (Ace. Detection)Z #H&3 A

%9398 (Load Reference Rate)& & 7]|E4k0] £ EH ko 3
at7] 93] 2—’.%515 SHEEA WH 9 JfF & el AR 772
7} oo AZTHYGAY T BFE FEE A4Fde

s 7hsst
HE ] 5//sec§ R =

3.5 =57I%ERs WAl
22719] Stelo] SEapl AT A%, el ol 591 it
= SIS B GUE 4TS B e
Aol BNl BES e A9HAE 0 geAodE £
itk ol Alolsl5e e ge SHez Faw,

SD

- |0

100%
90%

50%

10%
= . = — o

&
0 20%  40% 60%  80%  100%

ol Ao yrhd ug 2}
SD = 90 — 8 (Pressure — 80)
2.3.8 W=xjof

“”4*01]"1” AEaY AEWH7E ol o] &5 gitt o]F o
o AIZE B0 wd}H b5 Zr) 7]F g (Reference)
EAT %E‘@IHM Az7t HAagt "‘iE—“‘"]EE et AEHoz 7
WH Aojs2E FHd F ARFe BEWH JE v|Egholth A4
AN GVY A% o g2 BE FHAY, Z 500 A} O] o, F
ZWH el Aert fdste YAl AojE ] ot Ao} TR
71 Ao 2E FHetE V1SS U o]a o> '%7H4 JE=

B7)3e] AuwlBo 37 =Y
oA Ztzte] ArwH :yo]oﬂ

1_ T
o 2dd FgARA 10 23S oslA Ex slEe] dele
2 Auadd s2: ARt 4

Reference(R)

7% 7t g dn. Asd TdA =
FE& SANAAM BB NEE Ao

E

2.3.6 2FAMS EBfzut
wd7] o)47]9 SCRO]
7

Ag A% mzmasl gygonn =

e Qo] = 27t 9}5} wel N, AR} 4

P2 g A AFE BAdste 287

agol ALY nAA YA JAE A

Ny -2 o V5o HE
25%/sec® tdd] wEA F2& st o] A9 oy a1y 2ol

2.5%/sec

A2t

2.3.7 BHBE K

T et gego] ofd AedA HYl £E7F A8 F74E AS A
FAY /‘1EZ1]°1*”‘ okl ASEEE Aol drh BT duyEs
olg] 1Yy} Zom SDE 7l£?a(5team Demand), & #lojH 7

EoTEoRA £ 1 i}g}
SD(%)

100

4712e nele slol

99 a9} o] FE7] xAWMBE Bogte NErt WA
Bl &5} 103%0] Lgstd xHWEE 9ds 2dla A
M8 = AR BA 9ste]l @AM HUE FEERRE HI
ool Aoz Yed g3 2o

SD = 1% AF + 300

.
4499 el Az

o 1 v
3.4 B

Sedd derE EE SAARA o5 AT WS fste] A&
Aloj= dAog. der1E Aoshy] Ad =&V AsAy A
o/ & B2 g l7l°ﬂ olan o 1 3 2dg der] 4 gl
< Wds] FeEA 1508 FPsa Y ofRe eAglel ¢dAd
< FusuA "J@Xﬁ*ﬁi lojst7] 13k Alo] gae]Fol| thske] Lo}
okt S71HW Alole 747 ARG dEEgE PG AolE
AslA= 7o i 54 AgsA stefsta slojof @4, 57
BRlel Sl uel o] g tgsnz A4 F7HW Hl°1°ﬂ
ol AloAS AR FAeA = Reglens '}i o F9 Aldst
A5 A gl

(1] “CANDUE 9 tvAd E
9] 8%

[2] “lelEl Aol” WA, At

1666 -




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


