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Abstract

Zero-Cross Detector makes pilot signal to control the power to CEDM(Control Element Drive Mechanism).

Existing Zero-Cross Detectors has had a problem which can cause unexpected reactor trip resulted from fluctuating frequency

of input signal coming from M/G Set. The existing Zero-Cross Detector can’t work properly when power frequency is varing
because it was designed to work under stable M/G Set operation, and produces wrong pilot signal and output voltage. In this

report the Zero-Cross Detector is 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 voltage can be generated by new Zero-Cross Detector.
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Fig. 1. Existing Zero-Cross Detector Block Diagram
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Table 1. Voltage Fluctuation according to Frequency change

Fo4(Hz) | 58 | 585) 59 1595 | 60 (605 | 61 | 615 ] 62
AH(Volt) | 521 | 488 | 46 | 432 | 401 [ 375 | 348 | 321 | 294
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Fig. 2. Block Diagram of New Zero-Cross Detector
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Fig. 3. Plot of Sign Wave with Noise (2ms)
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Fig. 4. Plot of Section A(200 us)

32 FHAY gA=

Yo oo W3Vt FHE FAY uvid EYUSE
HEdA Hoj Qe J3NY FA7e dgAs7 93¢ 594
e 3 AR AU E AU JENZAME nAE
A A€ AHEREe g YYFHFe FI7F HAEA &
ol ¥yt A2 N2 JidE dEe FrEsE gAGS
HEFS ANY F F71A% RANEC oA B A
2912 RuyAc)

33 FI1YH ® Folws B2Yo)

YHNE 2L FAHY F F & Fof SCRY HBUEE
Frye mel & 5 de Y @l 2FAen dgdse
F717F g B eole AHPALE elelo] o] Wgje] R A
HastA 7] Wi HAF AE &+ YA 8d oS
#2357 A FrlEel Rgdhe ZHAAAE MM @
AAT g PodA 2HE A& & UEE ARG =
YAANZ O F7I7 ABF AR oldez WHIHAY xo]
AA P2g FHAF olzd A3 BEolF AR EIJNE
Eolgg dole Ar2Ze) AFE B SHURES F
SHYol & F A=FE LAY

23N ook

34 FE3=

dPaze) Fo7 4HA olgos wWage B¢y ol
YAEAE THUL P FAVZEH ABF Vol £2
REO ARATE Big

4. ASNE 2 AH

MATLABLZ Z 3w 2 AEH|MNE =882 /idd 2
g Colojlz M@t 3 HoYstd DSPR=(TI TMS 320
C30)9] At AZF A & 29 o] 2P AYY wWFol
A glo] HAHRSS ¢ F UG

® 2 A 9843 €270 dig BAE A5
Table 2. Test Result for New Zero-Cross Detector

Fube(Hz) | 58 {585 | 59 | 595 60 | 605 | 61 [615] 62
A]F (Volt) [39.74 [ 39.69 | 39.64 | 39.59 | 39.53 | 39.48 | 39.43 | 39.38 | 39.32
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Fig. 5. Standard Output Signal
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Fig. 6. Output Signal of Zero-Cross Detector
without Compensator (50Hz)
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Fig. 7. Output Signal of Zero-Cross Detector
with Compensator (50Hz)
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