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A Study on Development of an Automatic
Condenser Back Wash Using DCS

Chang-Ho Kim

DEPARTMENT OF ELECTRONIC AND ELECTRICAL
ENGINEERING GRADUATE SCHOOL OF INDUSTRY
CHEJU NATIONAL UNIVERSITY

Supervised by professor Seong-Bo Oh
SUMMARY

This paper describes development of an automatic condenser back
wash. A condenser of turbine generator plays an important role in
increasing of turbine efficiency with condensing to exhaust steam of
low pressure turbine. Therefore, we need automatic condenser back
wash system to maintain cleanliness of condenser tube, to improve
performance by vacuum management. We have developed the program
on automatic condenser back wash by distributed control system.

It applys the system of condenser remote control at central control
room in Bukcheju thermal power plant No.l unit. Consequently, this
automatic condenser back wash system can contribute to improvement
of turbine efficiency by remote control of an automatic condenser back

wash valve.
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Table 1 Function block table

F/B ADDRESS FUNCTION CODE F/B OUTPUT
0000 He R&
0002 19
0003
0004 39
4095 126 R

Function Block Address i= RCSY 0~40957}%] F¢] A ™ Function Code

e B2 3= Y2EA Y 7lee e e = WMSE v A

o

oJstu] oldd AEES AF, £FFHL TableBHozH FASLA s
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2. Function Block Specification List

DATA:[2000/03/06 19:28:55 MP3000 DCS System-Function Block Specification List
STATION ID:[1] MODULE ID: [0x16] FILENAME:[backwash 1.cnf] PAGE: [1]
BLK|S#ID TUNE DATA TYPE RANGE DESCRIPTION
1201 INAME:[SEGCT] CODEID:[82] DESCRIPTION:[SEGMENT CONTROL(MFC AND MPC)]
S001  |YES |1 INTEGER |1 to 10 Segment Cycle Time(S1%200ms)
S002 |[YES |0 INTEGER [0 to 7 Segment Priority
S003  [YES |0 INTEGER [0 to 9 Segment Phase
S004  |YES |0 BOOLEAN [0 to 1 PID Reset Mode (0=normal, 1=external)
5005 |YES ]1.0e+01 |[FLOAT FULL PID Maximum Derivative Gain
1207 [NAME:[SW2M-M] CODEID:[335] DESCRIPTION:[SWITCH2 MOMENTARY MODULE]
DBTAG NAME:[BAK _BSTP] INDEX:[20032] DESCRIPTION:[B BOX BACK WASH START/STOP]
S001  [NO 0 INTEGER [0 to 30720 [Block Input Address of Remote Input 1
S002 |YES |0 BOOLEAN ([0 to 1 Input of Local Input 1
S003  [NO 0 INTEGER [0 to 30720 [Block Input Address of Check-back Input 1
S004 |YES |4.0e-01 |[FLOAT FULL Max Pulse Time of Input 1 (Unit : SEC)
5005 |YES |1.0e+00 [FLOAT FULL Timeout of Check-back Input 1(Unit:SEC)
S006  [NO |0 INTEGER |0 to 30720 |Block Input Address of Remote Input2
S007  |YES |0 BOOLEAN |0 to 1 Input of Local Input2
S008 [NO 0 INTEGER |0 to 30720 [Block Input Address of Check-back Input2
S009 [YES |4.0e-01 |[FLOAT FULL Max Pulse Time of Input2(Unit : SEC)
S010|YES 11.0e+00 |[FLOAT FULL Timeout of Check-back Input2(Unit:SEC)
S011 |YES |0 BOOLEAN (0 to 1 Local/Remote Input(0=LOCAL,1=REMOTE)(CCS Control)
S012 INO |0 INTEGER |0 to 30720 [Block Input Address of Local/Remote Input
S013  [NO |0 INTEGER |0 to 30720 |Block Input -Address of PV
S014  |[YES [0.0e+00 |[FLOAT FULL Zera of PV
S0 12 o2 T WL
S017 |YES [0.0e+00 [FLOAT  |FULL iff AAIE:;H LLl;lmlltt :ff 5;]
S018 |YES |-1.0e+0 |[FLOAT FULL .
S019 |YES [0.0e+00 [FLOAT  |[FuLL  |Low Input Cut of PV
S020 [YES |1 BOOLEAN [0 to 1 |Filter Constant of PV
S021 YES 0 BOOLEAN [0 to 1 PV-XR Control (OZDisable, 1:Er1able)
s022  |YES |0 BOOLEAN [0 to 1 PV-ALARM Control(0=Disable, 1=Enable)
FAULT ALARM Control(0=Disable, 1=Enable)
1220 INAME:[OR] CODEID:[39] DESCRIPTION:[OR(2 INPUT)]
S001  [NO 1210 INTEGER |0 to 30720 |Block Address of 1st Input
S002  [NO  |1287 INTEGER |0 to 30720 |Block Address of 2nd Input
1223 |NAME : [DO/B] CODEID :[304] DESCRIPTION:[DIGITAL OUTPUT/BUS]
S001  [YES |32 INTEGER |0 to 32 Destination Module Address
S002  |YES |147 INTEGER |0 to 30720 [Destination Block Address
S003  [NO 1207 INTEGER [0 to 30720 [Block Address of Input
1225 [INAME:[DO/B CODEID : [304] DESCRIPTION : [DIGITAL OUTPUT/BUS]
S001  |YES |32 INTEGER |0 to 32 Destination Module Address
S002  |YES |148 INTEGER [0 to 30720 [Destination Block Address
S003  |[NO  [1210 INTEGER |0 to 30720 |Block Address of Input
1227 INAME : [OR] CODEID :[39 DESCRIPTION : [OR(2 INPUT)]
S001  [NO  [1235 INTEGER |0 to 30720 |Block Address of 1st Input
S002  [NO  [1223 INTEGER |0 to 30720 |Block Address of 2nd Input
1229 INAME : [OR] CODEID : [39] DESCRIPTION : [OR(2 INPUT)]
S001 [NO  [1225 [INTEGER [0 to 30720 [Block Address of Ist Input
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DATA:[2000/03/06 19:28:55]

MP3000 DCS System-Function Block Speciflcation List

STATION ID: [1]

MODULE 1ID: [Ox16] FILENAME:[backwash 1.cnf] PAGE: [2]

BLK |S#ID TUNE  DATA TYPE RANGE  DESCRIPTION
S002 NO 1290 INTEGER 0 to 30720 Block Adderss of 2nd Input

1231 INAME:[OR] CODEID:[39] DESCRIPTION:[OR(2INPUT)]
S001 NO 1239 INTEGER 0 to 30720 Block Address of 1st Input
S002 NO 1223 INTEGER 0 to 30720 Block Address of 2nd Input

1233 INAME:[NOT] CODEID:[33] DESCRIPTION:[NOT]
5001 |NO |1287 |INTEGER |0 to 30720 |Block Adress of Input

1235 |NAME:[AND] CODEID:[37] DESCRIPTION:[AND(2 INPUT)]
S001 NO 1227 INTEGER 0 to 30720 Block Address of 1st Input
S002 NO 1237 INTEGER 0 to 30720 Block Address of 2nd Input

1237 INAME : [AND] CODEID :[37] DESCRIPTION:[NOT]
5001 [NO [1229 [INTEGER [0 to 30720 [Block Address of Input

1239 |[NAME:[AND] CODEID : [37] DESCRIPTION : [AND(2 INPUT]
S001 NO 1231 INTEGER 0 to 30720 Block Address of 1st Input
S002 NO 1233 INTEGER 0 to 30720 Block Address of 2nd Input

1241 INAME : [NOT] CODEID :[33] DESCRIPTION : [NOT]
5001 [NO [1235 [INTEGER [0 to 30720 [Block Address of Ist Input

1242 INAME : [ANDA4] CODEID : [38] DESCRIPTION : [AND(4 INPUT)]
S001 NO 1141 INTEGER 0 to 30720 Block Address of 1st Input
S002 NO 1235 INTEGER 0 to 30720 Block Address of 2nd Input
S003 NO 1239 INTEGER 0 to 30720 Block Address of 3rd Input
S004 NO 1 INTEGER 0 to 30720 Block Address of 4th Input

1243 INAME : [AND] CODEID :[37] DESCRIPTION : [AND(2 INPUT)]
S001 NO 1235 INTEGER 0 to 30720 Block Address of 1st Input
S002 NO 1220 INTEGER 0 to 30720 Block Address of 2nd Input

1245 INAME : [DO/B] CODEID :[304] DESCRIPTION : [DIGITAL OUTPUT/BUS]
S001 YES 32 INTEGER 0 to 32 Destination Module Address
S002 YES 138 INTEGER 0 to 30720 Destination Block Address
S003 YES 1242 INTEGER 0 to 30720 Block Address of Input

1247 INAME : [DO/B] CODEID :[304] DESCRIPTION : [DIGITAL OUTPUT/BUS]
S001 YES 32 INTEGER 0 to 32 Destination Module Address
S002 YES 140 INTEGER 0 to 30720 Destination Block Address
S003 NO 1242 INTEGER 0 to 30720 Block Address of Input

1249 INAME : [DO/B] CODEID :[304] DESCRIPTION : [DIGITAL OUTPUT/BUS]
S001 YES 32 INTEGER 0 to 32 Destination Module Address
S002 YES 141 INTEGER 0 to 30720 Destination Block Address
S003 NO 1242 INTEGER 0 to 30720 Block Address of Input

1251 [NAME : [DO/B] CODEID :[304] DESCRIPTION : [DIGITAL OUTPUT/BUS]
S001 YES 32 INTEGER 0 to 32 Destination Module Address
S002 YES 143 INTEGER 0 to 30720 Destination Block Address
S003 NO 1242 INTEGER 0 to 30720 Block Address of Input

1253 |[NAME : [DO/B] CODEID :[304] DESCRIPTION : [DIGITAL OQUTPUT/BUS]
S001 YES 32 INTEGER 0 to 32 Destination Module Address
S002 YES 137 INTEGER 0 to 30720 Destination Block Address
S003 NO 1243 INTEGER 0 to 30720 Block Address of Input

1255 |[NAME : [DO/B] CODEID :[304] DESCRIPTION : [DIGITAL OUTPUT/BUS]
S001 YES 32 INTEGER 0 to 32 Destination Module Address
S002 YES 139 INTEGER 0 to 30720 Destination Block Address
S003 NO 1243 INTEGER 0 to 30720 Block Address of Input

1257 INAME : [DO/B] CODEID :[304] DESCRIPTION : [DIGITAL OUTPUT/BUS]
S001 [YES [32 [INTEGER [0 to 32 [Destination Module Address
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DATA:[2000/03/06 19:28:55]

MP3000 DCS System-Function Block Specification List

STATION ID: [1] MODULE ID: [0x16] FILENAME:[backwash 1.cnf] PAGE: [3]

BLK |S#ID TUNE DATA TYPE RANGE  DESCRIPTION
S002 YES 142 INTEGER 0 to 30720 Destination Block Address
5003 NO 1243 INTEGER 0 to 30720  |Block Address of Input

1259 INAME:[DO/B] CODEID:[304] DESCRIPTION : [DIGITAL OUTPUT/BUS]
S001 YES 32 INTEGER 0 to 32 Destination Module Address
S002 YES 144 INTEGER 0 to 30720 Destination Block Address
5003 NO 1243 INTEGER 0 to 30720  |Block Address of Input

1261 |NAME:[DI/B] CODEID:[303] DESCRIPTION : [DIGITAL INPUT/BUSI
S001 YES 32 INTEGER 0 to 32 Source Module Address
S002 YES 106 INTEGER 0 to 30720 Source Block Address

1263 |INAME :[DI/B] CODEID :[303] DESCRIPTION : [DIGITAL INPUT/BUS]
S001 YES 32 INTEGER 0 to 32 Source Module Address
S002 YES 108 INTEGER 0 to 30720 Source Block Address

1265 |NAME :[DI/B] CODEID : [303] DESCRIPTION : [DIGITAL INPUT/BUS]
S001 YES 32 INTEGER 0 to 32 Source Module Address
S002 YES 109 INTEGER 0 to 30720 Source Block Address

1267 |NAME :[DI/B] CODEID :[303] DESCRIPTION : [DIGITAL INPUT/BUS]
S001 YES 32 INTEGER 0 to 32 Source Module Address
5002 YES 111 INTEGER 0 to 30720 Source Block Address

1269 INAME :[DI/B] CODEID : [303] DESCRIPTION : [DIGITAL INPUT/BUS]
S001 YES 32 INTEGER 0 to 32 Source Module Address
S002 YES 105 INTEGER 0 to 30720 Source Block Address

1271 INAME :[DI/B] CODEID :[303] DESCRIPTION : [DIGITAL INPUT/BUS]
S001 YES 38 INTEGER 0 to 32 Source Module Address
S002 YES 107 INTEGER 0 to 30720 Source Block Address

1273 [NAME : [DI/B] CODEID :[303] DESCRIPTION : [DIGITAL INPUT/BUS]
S001 YES 32 INTEGER 0 to 32 Source Module Address
5002 YES 110 INTEGER 0 to 30720 Source Block Address

1275 |NAME : [DI/B] CODEID :[303] DESCRIPTION : [DIGITAL INPUT/BUS]
S001 YES 32 INTEGER 0 to 32 Source Module Address
S002 YES 112 INTEGER 0 to 30720 Source Block Address

1276 INAME : [NOT] CODEID :[33] DESCRIPTION : [NOT]
S001 [NO [1261 [INTEGER [0 to 30720 [Block Address of Input

1277 INAME : [NOT] CODEID :[33] DESCRIPTION : [NOT]
S001 [NO [1263 [INTEGER [0 to 30720 [Block Address of Input

1278 INAME : [NOT] CODEID :[33] DESCRIPTION : [NOT]
5001 [NO [1265 [INTEGER [0 to 30720 [Block Address of Input

1279 [NAME : [NOT] CODEID :[33] DESCRIPTION : [NOT]
5001 [NO [1267 [INTEGER [0 to 30720 [Block Address of Input

1280 [NAME : [NOT] CODEID :[33] DESCRIPTION : [NOT]
5001 [NO [1269 [INTEGER [0 to 30720 [Block Address of Input

1281 [INAME : [NOT] CODEID :[33] DESCRIPTION : [NOT]
S001 [NO [1271 [INTEGER [0 to 30720 [Block Address of Input

1282 [INAME : [NOT] CODEID :[33] DESCRIPTION : [NOT]
5001 [NO [1273 [INTEGER [0 to 30720 [Block Address of Input

1283 [NAME : [NOT] CODEID :[33] DESCRIPTION : [NOT]
S001 [NO [1275 [INTEGER [0 to 30720 [Block Address of Input

1284 INAME : [ANDA4] CODEID :[38] DESCRIPTION : [AND(4 INPUT)]
S001 NO 1276 INTEGER 0 to 30720 Block Address of 1st Input
S002 NO 1277 INTEGER 0 to 30720 |Block Address of 2nd Input
S003 NO 1278 INTEGER 0 to 30720 Block Address of 3rd Input
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DATA:[2000/03/06 19:28:55] MP3000 DCS System-Function Block Specification List

STATION ID: [1] MODULE ID: [0x16] FILENAME:[backwash 1.cnf] PAGE: [4]
BLK [S#ID TUNE DATA TYPE RANGE DESCRIPTION
S004 [NO 1279 [INTEGER [0 t0 30720 [Block Address of 4th Input
1285 NAME:[AND4] CODEID:[38] DESCRIPTION : [AND(4 INPUT)]
S001 NO 1280 INTEGER 0 to 30720 Block Address of 1st Input
S002 NO 1281 INTEGER 0 to 30720 Block Address of 2nd Input
S003 NO 1282 INTEGER 0 to 30720 Block Address of 3rd Input
S004 NO 1283 INTEGER 0 to 30720 Block Address of 4th Input
1286 INAME:INOT] CODEID:[33] DESCRIPTION : [NOT]
S001 [NO 1284 INTEGER 010 30720 [Block Address of Input
1287 INAME :[TMR] CODEID :[35] DESCRIPTION : [TIMER]
S001 NO 1300 INTEGER 0 to 30720 Block Address of Input
S002 YES 1 INTEGER 0to 2 O=pulse output
1=timed out
2=timing
00x=time during start-up period
10x=time during start-up period
S003 YES 9.0e+02 FLOAT FULL Time Delay(in seconds)
1288 INAME :[NOT] CODEID : [33] DESCRIPTION : [NOT]
S001 [NO [1285 [INTEGER [0 to 30720 [Block Address of Input
1239 INAME :[DO/B] CODEID :[304] DESCRIPTION : [DIGITAL OUTPUT/BUS]
S001 YES 32 INTEGER 0 to 32 Destination Module Address
S002 YES 150 INTEGER 0 to 30720 Destination Block Address
S003 NO 1285 INTEGER 0 to 30720 Block Address of Input
1290 [NAME :[TMR] CODEID : [35] DESCRIPTION : [TIMER]
S001 NO 1285 INTEGER 0 to 30720 Block Address of Input
S002 YES 0 INTEGER 0to 2 O=pulse output
1=timed out
2=timing
00x=normal
10x=time during start-up period
S003 YES 1.0e+01 FLOAT FULL Time Delay(in seconds)
1291 INAME :[TMR] CODEID :[35] DESCRIPTION : [TIMRE]
S001 NO 1242 INTEGER 0 to 30720 Block Address of Input
S002 YES 1 INTEGER 0to 2 O=pulse output
1=timed out
2=timing
00x=normal
10x=time during start-up period
S003 YES 6.0e+01 FLOAT FULL Time Delay(in seconds)
1293 [NAME : [TMR] CODEID :[35] DESCRIPTION : [TIMER]
S001 NO 1243 INTEGER 0 to 30720 Block Address of Input
S002 YES 1 INTEGER 0to 2 O=pulse output
1=timed out
2=timing
00x=normal
10x=time during start-up period
S003 YES 6.0e+01 FLOAT FULL Time Delay(in seconds)
1295 INAME : [AND] CODEID :[37] DESCRIPTION : [AND(2 INPUT)]
S001 NO 1291 INTEGER 0 to 30720 Block Address of 1st Input
S002 NO 1286 INTEGER 0 to 30720 Block Address of 2nd Input
1297 INAME : [AND] CODEID :[37] DESCRIPTION : [AND(2 INPUT)]
S001 [NO [1261 [INTEGER [0 to 30720 [Block Address of Input
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DATA:[2000/03/06 19:28:55]

MP3000 DCS System-Function Block Specification List

STATION ID: [1] MODULE ID: [Ox16] FILENAME:[backwash 1.cnf] PAGE: [5]
BLK [S#ID TUNE DATA TYPE RANGE DESCRIPTION
S002 NO 1288 INTEGER 0 to 30720 |Block Address of 2nd Input
1298 |INAME:[OR4] CODEID:[40] DESCRIPTION : [OR(4 INPUT)]
3001 NO 1198 INTEGER 0 to 30720 |Block Address of 1st Input
3002 NO 1295 INTEGER 0 to 30720 |Block Address of 2nd Input
$S003 NO 1297 INTEGER 0 to 30720 Block Address of 3rd Input
5004 NO 0 INTEGER 0 to 30720 Block Address of 4th Input
1299 INAME:[DO/B] CODEID:[304] DESCRIPTION : [DIGITAL OUTPUT/BUS]
S001 YES 32 INTEGER 0 to 32 Destination Module Address
S002 YES 151 INTEGER 0 to 30720 |Destination Block Address
S003 NO 1298 INTEGER 0 to 30720 |Block Address of Input
1300 |INAME :[TMRI] CODEID :[35] DESCRIPTION : [TIMER]
S001 NO 1284 INTEGER 0 to 30720 |Block Address of Input
S002 YES 0 INTEGER 0 to 2 O=pulse output
1=timed out
2=timing
00x=normal
10x=time during start-up period
S003 YES 9.6e+02 FLOAT FULL Time Delay(in seconds)
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