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A Case Study on Determining the Number of Spare Modules
in Power Plant Control System Used for Long Term
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Abstract

When an electronic control system has been used for long time, the electronic
control system becomes obsolete and no longer in production. In this case, the
existing control system should replace by new system due to shortage of spare
modules. However, if the proper number of spare modules are stocked, it may be
possible and more economical than to replace by new system to extend the usage
period of the existing control system. In this case, it is an important problem to
determine the proper number of spare modules. In this paper, a method to
determine the proper number of spare modules is presented with an application
example,
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' 7 7ld 2Rt 2 AL B o AW ZEY MTi. i 1283te durE
FE At 4% 71t 2ZFFRE JUIRE FE AHsle AL dutzoer 44T &
FAT, 71t nZerFe] duRES BHids 45 AFEES 0550 Z2A YE
j<a=3
< E2>Ed8 MoAAH ZEof MTBF FHZ 1
1 | Derivative 25 | 15 | Power Drive Convertor 86.56
2 | Multiplier (Sprit type) 74.12 | 16 | Pulser 15
3 | Multiplier (Error type) 24 | 17 | Power Supply Monitor 12
4 | Square Root Extractor 87 || 18 | 24VDC Auxiliary Relay 280.91
5 | 2 Input Auctioneer 79411 19 | 118VAC Auxiliary Relay 825
6 | 3 Input Auctioneer 51.82| 20 | Transfer Relay 1275
7 | Signal Limiter 126 | 21 | Transfer Relay, TDOE 168
8 | Signal Generator 120 | 22 | TRI - Stable Relay 1075
9 | Signal Monitor 124.09} 23 | Summer+Bias+Inverter 180.83
10 | E/I Convertor 385.38| 24 | Summer+Bias+Intergral 54
11 | Function Generator 106.88| 25 | Summer+Bias+Prop+Intergral 75.79
12 gzlt]‘:’)vgrnite‘j Signal 129.84] 26 | 24VDC Auxiliary Relay-A | 3570
13 | Analog Memory 57271 27 | Current Buffer Card 1725
14 | Signal Lag 80
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< E3>HH |UHIEE F
Pc=0.1 Pc=0.3 Pc=0.5
i E%[g i Si E[ f i] * * * * * *
S; §$;—S8 S; S;—S8) S S;—S

1 | Derivative 10 2 7 15 13 13 11 12 10
Multiplier

2 (Sprit type) 84 7 20 32 25 30 23 28 21
Multiplier

3 (Error type) 8 7 6 13 6 12 5 11 4

4 | Square Root 58 | 7 2 | 21| 14| 2|13 18] 1
Extractor
2 Input

5 | ‘Auctioneer 90 14 20 32 18 30 16 28 14
3 Input

6 Auctioneer 38 14 13 23 9 21 7 20 6

7 | Signal Limiter 42 7 6 13 6 12 5 11 4
Signal .

8 Generator 64 4 10 18 14 16 12 15 11

9 | Signal Monitor 182 25 25 39 14 37 12 35 10

10 | E/T Convertor 334 3 15 26 23 24 21 23 20
Function

11 | Generator 114 12 19 30 18 28 16 27 15
Rate Limited

12 Signal Follower 6 3 ! 4 1 3 0 3 0
Analog .

13 Memory 126 4 38 55 51 52 48 50 46

14 | Signal Lag 16 1 4 9 8 8 7 7 6
Power Drive

15 | convertor 4 2 1 4 2 3 1 3 1

16 | Pulser 2 0 3 7 7 6 6 6 6
Power Supply

17 | Monitor 4 4 6 13 9 12 8 11 7
24VDC

18 Auxiliary Relay 206 5 13 23 18 21 16 20 15
118VAC

19 Auxiliary Relay 88 2 19 30 28 28 26 27 25

20 | Transfer Relay 204 10 28 42 32 40 30 38 28
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<E 3> XY EEE & (AF)

Pc=0.1 Pc=0.3 Pc=0.5
i 2EY n; s; |ELf. i .
s; |si—s| st |si—s| st |st—s;
Transfer  Relay,
21 TDOE 56 0 6 13 13 12 12 11 11
22 | TRI - Stable 8 | 79 | 14 | 24 | 0 | 23| 0 | 21| o
Relay
Summer+Bias+
23 Inverter 434 1 41 59 58 56 55 54 53
Summer+Bias+
24 Intergral 18 6 6 13 7 12 6 11 5
Summer+Bias+
25 96 6 22 35 29 33 27 31 25
Prop+Intergral
24VDC Auxiliary
26 Relay-A 238 100 2' 5 0 4 0 4 0
Current Buffer
27 Card 184 6 19 30 24 28 22 27 21
5. 4&
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JaEoI T e BAAZE AN dFlLE £2E AT W Fashe 4e
HEF Ao A S Al HH o s *P%"‘ T devtE AEHoZ Hrtd ¢
AEF Pem, 5 MTBFE z#sld du2E 8 A2JFoZHN ZF AL
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