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Abstract

According to the investigation of Institute of Nuclear Plant
Operation (INPO), the accidents caused by the printed circuit boards
of electrical instrument systems are about 15% in all reactor trips. It is
necessary to study and build up the assessment procedures and facility
for the printed circuit boards of the instrumental system used in a
nuclear power plant. Since the assessment of aging and degradation
effects on printed circuit boards of the instrumental system in a
nuclear power plant (NPP) is a very important research topic, the main
aim of this project is to carry out the aging test and lifetime
assessment for Hex inverting Schmitt Trigger and Hex Inverter in
Auxiliary Logic Module (ALM) of SSILS in Maanshan NPP. Some
major tasks have been completed such as, the survey of printed circuit
boards of the instrumental system used in a NPP, the set-up of
evaluation method for aging test, the assessment of lifetime for the
key devices, which may improve the safety of operation in a NPP and

promote the technology and science of nuclear in this country.

keywords: nuclear power plant, electronic card, device, aging,

degradation
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22 R BB F 2

Technology, Material or Part Ea Technology, Material or Part Ea
TTL, ASTTL, CML, HTTL, FTTL, DTL, ECL,| 040 |F,LTTL, STTL 045
ALSTTL
BiCMOS, LSTTL 0.50 |III, L, ISL 0.60
Digital Gate/Logic Arrays, Programmable| 0.40 [Floating Gate Prorammable Logic Arrays 0.35
Logic Arrays
Digital MOS, Digital Gate Logic Arrays,| 0.35 |Linear (Bipolar & MOS), Linear Gate Logic| 0.65
VHSIC CMOS, Arrays
Bipolar Microprocessors 0.40 |MOS Microprocessor 0.35
MOS ROM, EEPROM, EAPROM, DRAM, 0.60 (Bipolar ROM, PROM, SRAM Memories 0.60
SRAM Memories
GaAs MMIC active device 1.50 |GaAs Digital active device 1.40
Control and Detection Structure of Magnetic| 0.80 [Memory Storage Area of Magnetic Bubble| 0.55
Bubble Memories Memories
General Purpose Analog Diode, Switching| 027 |Voltage Regulator, Voltage Reference,| 0.17
Diode, Fast Recovery Diode, Power Rectifier Current Regulator
Diode, Transient Suppressor(Varistor)
Gunn/Bulk Effect Diode, Tunnel and Back| 0.18 |Si IMPATT HF Diodes 0.45
(inc. Mixers, Detectors), PIN, Schottky Barrier]
(inc. Detectors) and Point Contact, Varactor]
and Step Recovery
Bipolar Low Frequency Transistors 0.18 [N-Channel and P-Channel Si FET 0.17
Unijunction Transistor 0.21 |Bipolar, Microwave RF Transistor 0.18
Power, Microwave, RF Bipolar Transistors 1 0.25 [Power, Microwave, RF Bipolar Transistor { 0.50
Gold Metallization Aluminum Metallization
GaAs Low Noise, Driver and Power FETs 0.39 |High Frequency Si FET 0.17
Thyristors and SCRs 0.27 [Photodetectors, Opto-isolators, Emitters 0.24
Alphanumeric Display 0.24 |Laser Diodes with Optical Flux Densities 0.40
Fixed, Film Network Resistors 0.35
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