35 6 Vol.35. No.6

2014 12 Nuclear Power Engineering Dec. 2014

0258-0926(2014) (2014)06-0111-04  doi: 10.13832/j.jnpe.2014.06.0111

100082
DCS NUREG
0800 RCC-E DCS
TL331 A
0 NUREG 0800
DCS NUREG 0800 7
1E [2
IEEE 323
DCS IEEE 420
IEEE 323
DCS =
DCS
1 DCS IEEE 323
1.1
DCS
RCC-E-2002
IEC 60780
GB/T 12727-2002 1.3

IEC 60980

GB/T 13625 GB/T 12727

DCS RCC-E  B3000
B4000 K3 s GBI/T 12727 GB/T 12727
1.2 AP1000 IEC 60780
AP1000 DCS
NRC
NUREG 0800 1

AP1000 DCS

2013-06-04 2014-09-25



112

\Vol.35. No.6. 2014

3
2
DCS
1E 2.2
M310
DBE RCC-E
AP1000 NUREG 0800
DCS EPRI TR-107330 (4]
GB/T 12727 RCC-E IEEE 323
DCS
1 GBIT 12727 RCC-E RCC-E EPRI TR-107330
B3000 “ 7z e
7o / RCC-E EPRI-TR107330
i RCC-E
B4000““K3 i
DCS RCC-E
RCC-E B D2220“* 7z
GBIT 12727 D2221°* 7
EPRI-TR-107330
2 GBIT 12727 DCS DCS
EEE 323 RCC-E
3 GB/T 12727 IEEE 323 1
4 1 DCS
GB/T 12727 2002 Table 1 Environment Condition for Equipment
Qualification of Nuclear Safety DCS
/ -10 +55 -10 +55
1% 0 100 0 100
DCS / kPa 86 106 86 106
IEEE
DCS
|EEE 323 24h
AP1000 2.3
DCS 2.3.1 DCS
2 DCS
2.1
1.3 DCS
|EEE 323 |EEE 323 2.3.2 DCS



113

2.3.3
2.3.4 IEEE 323 DCS
8 10%
10%
10% 10%
5%
2.35 IEEE 323
DCS
DCS
2 3
2 DCS
Table 2 Test Items for Equipment Qualification
of Nuclear Safety DCS
3
DCS
IEEE
RCC-E
2.3.6 DCS
2.3.7
DCS

3
Table 3 Standards for Qualification

EPRI-TR-107330

RCC-E-2005 MC3100

RCC-E-2005 MC3200

RCC-E-2005 MC3300

EPRI TR-107330 RCC-E
D2221

EPRI TR-107330 4.3.6.3

NRC RG1.180 Bl

DCS

IEC 60068-2-6

IEEE 344

DCS

DCS

DCS

DCS

DCS

DCS
NRC NUREG 0800
IEEE
DCS
RCC-E

IEEE 323
IEEE 323 DCS
RCC-E  EPRI TR-107330
DCS
DCS
DCS



114

\Vol.35. No.6. 2014

[1] RCC-E. Design and construction rules for electrical
equipment of nuclear islands[S]. 2005.

[2] NUREG 0800-S7.Standard review plan section 7[S].
Washington D.C, U.S , 2005.

[3] IEEE Std 323™-2003.1EEE standard for qualifying class
1E equipment for nuclear power generating stations[S].

New York, U.S, 2004.

[4] EPRI TR-107330.Generic requirements specification for
qualifying commercially available PLC for safety-related
applications in nuclear power plants[S]. Pleasant Hill
CA, U.S, 1996.

[5] Regulatory Guide 1.180.Guidelines for evaluating
electromagnetic and radio-frequency interference in
safety-related instrument-tation and control systems[S].
Washington D. C, U. S, 2003.

A Preliminary Study on Qualification of Instrumentation and
Control System for Nuclear Power Plants

Huang Weijie, Zhang Mi, Zhang Yunbo, Yin Baojuan, Mao Congji

Nuclear and Radiation Safety Center, MEP, Beijing, 100082, China

Abstract The standard architecture and overall requirements of the equipment qualification for Class
1E digital instrumentation and control(I&C) system are discussed. Based on the comparison of NUREG 0800
and RCC-E technical specification, the technique of equipment qualification for Class 1E digital I&C system
suitable to the condition in China is analyzed, and general qualification standard architecture and method are
studied, and then the corresponding acceptance criteria are proposed.

Key words Digital instrumentation and control system, Equipment qualification, Check standard
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