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Abstract

Control Element Drive Mechanism Control System(CEDMCS) plays a

decisive role in regulating the reactor power and shutting down the reactor in

the trip condition. But, due to the failure of CEDMCS, the operating plants

have had many experiences such as unexpected reactor trip or interruption

during normal plant operation. To prevent those kinds of problems, it is

required to improve control logic.

Zero cross detection cards in CEDMCS could be made trouble which

cause unexpected reactor trip resulted from fluctuating frequency of input

signal coming from M/G Set. Some of the problems have been solved by

modifying zero cross detection card circuit, but the other problems, such as

output voltage variation resulted from input frequency change. Because

current zero-cross detector was designed by analog technology, it was

difficult to resolve output voltage variation problem.

In this report the zero cross detector was improved to resolve voltage

fluctuating problem by using new devices such as digital noise filtering

circuit, variable cycle compensator and alarm circuit And through the

performance verification it shows that new circuit is better than old one. If

suggested detector is applied to plant, it is possible to use it under House

Load Operation because stable output voltage can be generated by new

zero-cross detector.

- IU -



2.

3.

2.

«. 4==.

3

3

3

7

9

is

15

16

21

31

32

33

- iv -



S. 1 : Coil Voltage Readings for Mod-1 16

3. 2 : Coil Voltage Readings for Mod-2 16

& 3 : *U <$%$# 1M7H- Af-fr* *H% 3.<&£<& £ * 21

4

2: a w * ^-^-s^ gj ^°g.?i# ^"a-*^ 54^ 5

3 : feBl3iS.S] AIJ: S.^-5. 7

4 : *m%3_9\ ^&. ^ ^ 9

5 : Insertion Timing Sequence 10

6 •" Withdrawal Timing Sequence 10

7 : SCR^l sltb alW-8- ^ ^ ^ " a ^* -8 - ^ ^ ^ ^ 13

8 : < 8 3 W ^*]7l ^-S 15

9 : AH < ^ ^ ^ ^ ^*J7| ^ ^ £ 16

17

18

20

22



70Hz

50Hz

40Hz

60Hz

70Hz

50Hz

40Hz

23

24

25

26

27

28

29

30

- vi -



7V£(Zero Cross Detector CanDgtil, °) ?\^-

coil voltage)^ ^I^Wlow coil voltage)A

-8-

« ^ . 7l«. 5l5.«HlAife ^ J ^ ^3Hr7r 5 liz?> «S|-«|S. 40V

20V

- 1 -



- 2 -



S

7K

71-g-

3,4317131

1-471I1- £ « } ^il<H3-i-(Control Group)

i3 (Regu la t i ng ) : ^ ,

- 3 -



M/G
139 Vac

RTSG

Rod Moving
Signal (Timing Module)

Current
Signal

— M/G

Reactor Protection

Signal

Power $£.
DC
Supply

CEDM
Coil

(1) ^ * 7 l f j -^j 4).l.(Motor Generator Set)

( Reactor Trip Switch Gear)

| . E t 139 Vdc

(2)

- 4 -



(3)

Lift), tf-^Tfl(Upper Gripper),

Lift), =L?\5L ^-?-^7||(Lower Gripper) 3 1 H

(4) (CEDM Coil)

Upper
Gnpper

Lower
Lift

Lower
Gripper

7//

t
Rod

Upper 50V
Lift

25V

Upper 50V
Gnpper

25V

Lower 50V
Lift

25V

Lower 50V
Gripper

25V

n -

INSERT

n_

I1
WITHDRAW

- 5 -



2

(5) Hold Bus

. Hold Bus Power Supply 7\ °]

fl. Hold Bus Logic Circuit ^ -̂¥1 * # 7 l l - sfj^ Y3f«fl
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(Power Switch Assembly)

(1) SCR (Silicon Control Rectifier)
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Gate

Gate
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Timer
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Low

Timer
Off
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o) SCR
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7̂1 4$
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Mod-1
55 Hz
83.9

60 Hz
40

63 Hz
20.9

65 Hz
-89.0

Remarks
Phase shift results in a switch over to

the negative part of the sine wave.

3. 1 Coil Voltage Readings for Mod-1

Mod-2
58Hz
52.1

58.5Hz
48.8

59Hz
46

59.5Hz
43.2

60Hz
40.1

60.5Hz
37.5

61Hz
34.8

61.5Hz
32.1

62Hz
29.4

3. 2 Coil Voltage Readings for Mod-2
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3 Phase
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