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Alarm Diagnosis of RCP Monitoring System
using Self Dynamic Neural Networks

MEZ - SRR -R&EE"-RCF 45 8% 5w 5
(Dong-Wan Ryoo * Dong~-Hoon Kim - Seung-Hawn Seong - In-Soo Koo * Seong-Wook Park - Bo-Hyeok Seo)

Abstract - A Neural networks has been used for a expert system and fault diagnosis system. It is possible to nonlinear
function mapping and parallel processing. Therefore It has been developing for a Diagnosis system of nuclear plower plant. In
general Neural Networks is a static mapping but Dynamic Neural Network(DNN) is dynamic mapping. When a fault occur in
system, a state of system is changed with transient state. Because of a previous state signal is considered as a information,
DNN is better suited for diagnosis systems than static neural network. But a DNN has many weights, so a real time
implementation of diagnosis system is in need of a rapid network architecture. This paper presents a algorithm for RCP
monitoring Alarm diagnosis system using Self Dynamic Neural Network(SDNN). SDNN has considerably fewer weights than a
general DNN. Since there is no interlink among the hidden layer. The effectiveness of Alarm diagnosis system using the
proposed algorithm is demonstrated by applying to RCP monitoring in Nuclear power plant..
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Table 1 Faults of RCP system

Fault
e . b Descriptions
X - codes
HEU-227 Crcess 9172 €19D
.""-""’“‘ 3 saam F1 Seal injection filter blockage
: F2 Charging pump failure
<
orire § F3 Seal injection water high temperature
3
Fete fooize % F4 RCS pressure less than 400 psig
ikl J_-sta' é
e 8 F5 No. 1 seal damaged
. o e : F6 VCT back pressure high
: L/ i T COWL A
H 03908 = eaven £V « F7 No. 2 seal damaged
: DS B P Y F8 Insufficient CCW flow to RCP
azss’ W3I80A NCU-Z2LE B384 PP AITE
F9 Motor bearing damaged

3 5 X w9 RCP AlaH
Fig. 5 RCP System of Nuclear power plant
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Table 2 Alarms of RCP system

Alarm

Descriptions
codes Pt

Al Seal injection filter differential pressure high
A2 Charging pump flow low

A3 Seal injection flow low
A4

A5

No. 1 seal differential pressure low
No. 1 seal leak-off flow low

A6 Standpipe level low

A7 Standpipe level high

A8 No. 1 seal leak-off flow high

A9 Thermal barrier flow low

A10 | Thermal barrier temperature high
All | Bearing flow low

Al2 | Bearing temperature high

E 3 2 nzbof chE @y otset dryw

Table 3 Possible alarm sets of system faults

Possible alarm set

corresponding to each fault

{Al}, {Al, A3}, {Al, A3, A4},
{Al, A3, A5), {Al, A3, Al0},
{Al, A3, A4, A5}, {Al, A3, A5, A6},
{Al, A3, A5, Al0 }, {Al, A3, A4, Al0},
{Al, A3, A5, A6, A7), {Al, A3, A5, A6, A8},
{Al, A3, A4, A5, Al10}
{A2}, {A2, A3}, {A2, A3, A4},
{A2, A3, A5}, {A2, A3, Al0},
{A2, A3, A4, A5}, {A2, A3, A5, A6},
{A2, A3, A5, Al0}, {A2, A3, A4, AlO},
{A2, A3, A5, A6, AT}, (A2, A3, A5, A6, A8},
{A2, A3, A4, A5, Al0}
{Ad}
C4 or C5| (A5}, {A5, A6}, {A5, A6, AT}, (A5, A6, A8}
{A6}, {A6, A7}, {A6, A8}
o1 {A8}
{A9}, {Al1}, {A9, AIO},
{All, A12}, {A9, All}

9 {A12}
Cl1 or C2| {A3}

Faults

Cl

C2

{A10}
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