Equipment Qualification Test and Analysis of Digital Reactor

Protection System for Performance Validation
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ABSTRACT

Digital Reactor Protection System (DRPS) to prevent a common mode failure is being
developed through the National Research Laboratory Project. The equipment qualification test
has been performed for the DRPS prototype cabinet assembled for the functional and
performance test. The qualification test included the environmental, seismic and EMI/RFI tests
which are required for the nuclear power plant safety systems. This paper describes the test
results and analyses for the qualification tests. And it shows the validity of the DRPS system
and component design. The results of the equipment qualification test of DRPS meet the
requirements to apply to the nuclear power plant. However, the analysis of resonant frequency
requires to strengthen the stiffness of the lower part of the cabinet. And also, electronic
susceptibility test showed that the error values of the analog input signals were comparatively
high even though they did not exceed the limit value. Therefore it needs shielding
modification in the cabinet to apply to the actual plant.
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FLAT Panel Industrial CI Board

Display PC Board (Master)

24 A8 8t (Maintenance & Test Panel)

Profibus Interface

25 Z2AHM1

(Protection Processor 1)

BP1|LCL1l DO| DI | AI |CI1| CI2| WD | PS

CHBBPI:JJ AT cuseer

CH C BP1 CH C BP1
CH D BP1 CH D BP1
Profibus Interface
BESIT=2AHA2
(Protection Processor 2)
BP2(LCL2] DO| DI [ CI1 | CI2 | AL | WD | PS
HEE
CH B BP2 CH B BP2
CH C BP2 CH C BP2
CH D BP2 CH D BP2

BP1 & LCL1 : Intel Series CPU Board (QNX OS)

BP2 & LCL2 : Motorola Series CPU Board (VxWorks OS)
SI : Serial Interface Board

Al : Analog Input Board

DI : Digital Input Board

DO : Digital Output Board

CI : Communication Interface Board (Profibus ™ H| &)

PS : Power Supply Board
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QNX VxWorks QNX VxWorks

7] %k 4 4 55 55
Average(V) 4.0002 4.0001 5.5003 5.5002
Max (V) 4.0031 4.0031 5.5034 5.5051
Min(V) 3.9960 3.9969 5.2307 5.2307
Accuracy(%@F.S) 0.0311 0.0311 0.0335 0.0512
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sty Ald da opgEa oY e 2 aFAEeA A 1 & 9
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71710]a1, gk RS AE Jinye] Ax §Xx|7F 23kt $A o] 7] w
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TFAA A RG 1.1800] wek 971 ol st A AlgS Fast 23 dApa WA Alg 9]
S AldEe] A =97 A" Ve & WSS T dAa A Alde Ae A=UdAE
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