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Simulation Implementation of Fossil Power Plant Condensate Pumps’
Rotation Operation Logic Using MATLAB/Simulink
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'Department of Electronics Engineering, Incheon National University
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Abstract The simulators for pump operation developed by domestic or overseas research have been developed for
dynamic analysis or operator training purposes. However, previous developed simulators focused on the operators so
they are unsuitable for logic designers or commissioning engineers who need to change the operation conditions or
logics arbitrarily. In addition, the simulator for two or more condensate pumps' operation, which can be used easily
by plant designers or operators, has not been developed. Accordingly, this paper suggests a simulation method that
can be used easily for plant designers or operators using MATLAB Simulink. This suggestion helps users who can
use MATLAB to implement ANSI/ISA S5.2, which is applied mainly for DCS (Distributed Control System). In
addition, to implement the logics specified in the CODE, Sub-Systems were created for the block and evaluated to
determine if they can be used in the simulator. In the working level stage using the suggested method, all error
possibilities that might occur during the three pumps' rotation operation could be verified with the suggested simulator
during the design stage or before operation.
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COP B Start Comman d

COP C Start Command

Table 1. Condensate Pump Line-Up Operation

LINEUP-1 LINEUP-2 LINEUP-3
PUMP A LEAD STAND-BY LAG
PUMP B LAG LEAD STAND-BY
PUMP C STAND-BY LAG LEAD
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Fig. 9. Condensate Pump Modeling
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Table 2. Condensate Pump Basic Data

Data Type, Unit Specification
Rated Capacity, m3/h 1228
Total Differential Head, m 125
Pump speed, rpm 1780
NPSH required, m 5.6
Discharge pressure, bar 12.5

Table 2= HZ RS 93 AA| PIL Apgol] o
3l Datao]th 29 HE = 75 A5 E Wol 1700rpm .



S| EersleRA] Ard ALs, 2016
2 3Hstes gtk sdete B S9e dy V)sES €A vk Fig 120 w7 EEE HE
g P2 I x7do] wet gkl AT o] % ¢S Fig. 133 Fig. 14904 2918 & g},
7] awis0se <] I 4 ] 1
N B — =y o 10
| : 9 | |
b= n | |
€ |
i
} —— COP Discharge Header Pressure
Fig. 11. Real Plant Data for Condensate Pumps ° }
.

Fig 11& 24 ZdES BE4Hx 7]30]] w2 B % 2 0 e 80 T‘mweo(zec) 720 140 160 180 200
FZ I ol tiek Trendolth. 2= Lead HZ
" T_ el Trend°]T}. cad Fig. 13. Stand-By Pump Operation (Case 1)

S 715 § Lag HES 7187 ¥ Lag HES AA sk
Lead 2% Aok A& Lefweh, el 2 301 902 AR 1B E Lead BEE 2
o = —1- az
Hx y|%E 9 KAz A] otz t‘ﬂ-%gﬂa/\ol'% A
i it 0 £ L2 o st P 0
) 3] 5 2 Fi = 3L
QEET ]—:1 TE\_ ]‘Eg_ﬂ ]1__1__ Flg —‘11— _J_\__T"] — 7 3barZ —r'—X]B‘]'T;}— )\] ] -‘g;‘_’- %Zﬂoﬂ/ﬂ{* 6‘”]3 :[5‘_?_‘]_94
2tf =2k 715E 7HdskGith Lag HEF &4 5 A WO A% W Bigx Srhe] AXE HozobuE
"v— T = L] O HHm—
sl clges /16 B9 Hal Sand By R27H AT 0 gy 20 me) obelo] Wal) BT Lead B
_ N o pul R g b Ruls gl . =—
2 A7) H= e 7Hdste] AlEdelde sdEela 7% F ok 602 F(1YZ 80% A1)l Lag HZ7} 7]
(< | s T — 2= =4 o—
A Ao et sole] ore WalE =439 ) . i .

el i3t v o WsE ZA4elv S0 we} aE FES 10bar 744 A5 Fig, 13

o] 1602 AlFlelA Hze] EYE 7HEe A ERS
WAA]7] 3L Stand-By H 27} oF 103 ol A 7]%8h
WstetE dld e WSS 16029 170% AlojellA] =
g+ Slrk

- L.OF B(LAG) START COMMAND "

10 )
., COP B(LAG) RUNNING FEEDBACK 9
58 (
_ COP A TRIP SIGNAL §, . ‘
b
] —— COP Discharge Header Pressure
5
i
30 20 40 60 80 100 120 140 160 180 200
Time (sec)
Fig. 14. Stand-By Pump Operation (Case 2)

Fig. 12 AlEH oA 5 HAs= F4 tAd A5 Fig. 149 1602 A|®< Fig. 1337 59 zA6A4
o e RS wolEt 7 UL AE AR 1E  gunapy Bmot 32 o) A ERE ARE AE
Bo7h e 8o det 18 WL ASME ool wm )% 7120 ahe WaE Fig, 135 M
8918 4 9tk 1602 A4 BE EY 5= AZ g x 900 dela = ot
AR on Hx EY AEo| W Stand-By Pump7}

698



MATLAB/Simulink &

o

183 sEds B4gs 287|523 AEHeld 73

Ao 02 Lead, Lag HE 75 A BASH= W
3} g Hx EY A] Stand-By Pump 7|5 A% W3lo] u}
23X 5 v B9 WEE 2 =Tl Ak
Algdolds &8 4 = des SHEH

3. 28

R MATLAB% ©]-8-8}o] Binary 243} AlF

Nl & AEate] AA dHL 54
Zo| =3 7]Fell thE AlgeEelde] ThsetH, FEot
FAHoR V)E o HE g oyl EY HUS W
Stand-By HZ7} 7]5at= A Aol ¢ wz=
e F A5 EXth 79 249 Auto/Manual,
H I Selection, Running Status 5 24 &4 A] &As}
= %2 272 Manual SwitchE F3 AAA &
o] 4% & 205 v S5 AN AlE
folds & o gloH, o5 T3 24 A5 ¢ =24
A ZdE Lol E 4 As EIFUTE FIHH R
Fag Ida BegE 7ls A figh dAats 2l
& Fst 2 72 P 7E A QS e AREES F
FHo g uefste] HgH ook oi, & A5 EdR
WAAZ = s Aow AR

(1

(2]

(3]

(4]

(3]

(6]

(7

References

Y. M. Jeong, C. S. Jeong, H. S. Kim, C. D. Lee and S.
Y. Yang, “A Study on Hydraulin Simulation for
Excavator using MATLAB /Simscape”, KFPS
Conference S5-1, pp. 95~100, 2009.

“American National Standard, ANSI/ISA-S5.2- 1976
(R1992), Binary Logic Diagrams for Process
Operations”, ISA, 1992.

“Condensate System Description for Fossil Power Plant
500MW”, KEPCO-E&C, 2005.

W. E. Nelson, J. W Dufour, 1980, “Pump Vibration”,
Proceedings of 9th Turbor machinery Symposium, pp.
137-147, 1980.

“Condenser System Functional Group Control” Control
Logic Diagram of Fossil Power Plant 1000MW”,
KEPCO-E&C, 2013.

Y. Shin, J. H. Kim, B.J Yoo, “Dynamic Modeling and
Simulation of a Hybrid Heat Pump”, Korean Journal Of
Air-Conditioning and Refrigeration Engineering 25(7),
406-412, pp. 7, 2013.

Li, B. and Alleyne, A. G., “A dynamic model of a vapor

699

compression cycle with shut-down and start-up
operations”, International Journal of Refrigeration, Vol.
33, pp. 538-552, 2010.

DOI: http://dx.doi.org/10.1016/].ijrefrig.2009.09.011

[8] McKinley, T. L. and Alleyne, A. G., “An advanced
nonlinear switched heat exchanger model for vapor
compression cycles using the moving-boundary method”,
International Journal of Refrigeration, Vol. 31, pp.
1253-1264, 2008.

DOI: http://dx.doi.org/10.1016/].ijrefrig.2008.01.012

[91 T. G. Hicks, T.W. Edwards, “Pump Application
Engineering”, McGraw-Hill, NY, 1971.

[10] I. J. Karassic, J.P. Messina, P. Cooper, C.C. Heald,
“PumpHandbook”, Third edition, Mc Graw-Hill, NY,
2001.

2t M(Chang-Sun Yoon) (A3

o
T

0201241 2¢ . TS
A FE T (D

020121 2¢ ~ 2015\ 129 : <A
ek ot AxpEeka} (hAk
xg)

02004 39 ~ HA : A=Y
=03 Arl=d

<A Hop
Ao} AZ, RFID, AHEA4

Ofo

ZFHYeon-Chan Hong) (A3 3]

01985\ 29 : Agdigtu oighdd
A8k (F3HAAL

01989 29 : Agdigtu oighdd
A8k (—T’—ﬁ‘]—tﬂ—/k].)

*1990% 3¢ ~ 19921 2% <A
Fojsta [AAEety He

\__U

AR} 045

<e ok
Aol RFID, FYIESZ




<<
  /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
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts 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
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -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
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /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
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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 ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /KOR <FEFFd5a5c0c1b41c0020c778c1c40020d488c9c8c7440020c5bbae300020c704d5740020ace0d574c0c1b3c4c7580020c774bbf8c9c0b97c0020c0acc6a9d558c5ec00200050004400460020bb38c11cb97c0020b9ccb4e4b824ba740020c7740020c124c815c7440020c0acc6a9d558c2edc2dcc624002e0020c7740020c124c815c7440020c0acc6a9d558c5ec0020b9ccb4e000200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee563d09ad8625353708d2891cf30028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f003002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c4fbf65bc63d066075217537054c18cea3002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f3002>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


