‘08 7| eteutE 3 =57
Fh g <} ot 3]
MA A gAo]E o] &5 ndy|ul o] A AEZA2=Y 4

olsd, AA3], A, rd, o]
S A2 A A
3G A FAATF 9dF 150
s o
Early Fault Detection(EFD) Al22#l2 @l 7]t o] gAle] HEA| Aoz Justel = o
dEAEE A Edy FAoE g st 2o Aye dYrt gle AAA 2=
Az=el FEE YeElY, ZRENA H53 H5es A ZHES] FEHE Vedn, 2dd
Aot ZAHEA #AZg AFAtold HArE BASHE, SAHE o H 7 BAS RS
gd#FE EFD ABEE 243t EFD Al2de 1980d o] Fwk st EiﬁlE(Halden
J o 5

Reactor Project)ol 2] FORTRAN <lo]ZA T3
IDS(Integrated Diagnosis System) 749 43to
Alarm System Toolbox)& ©o]-&3] thA] F& &AL}
Ed] Folste] A3 Fd% & 5 IDS 2 EFD Al
ol disl Mgt

¢

LU}

A A &g ]2l COAST(COmputerlzed
(AT g GABEET 22
g_ EFD Al 2®le] 343}

1>‘ r]-u:

i
I

Abstract

EFD(Early Fault Detection) system is the model based fault detection system, it
divides target plant for diagnosis into several subprocess presented with mathematical
model. Each subprocess receives process data from plant, and calculates error—free
process variable from the mathematical model. Also EFD system retrieves real plant
variable periodically, and compares it with the error—free process variable. When the
deviation between the calculated error-free value and the real plant variable is detected,
EFD alarm is generated. EFD system is implemented with FORTRAN in Halden Reactor
Project in the late 1980s. Recently EFD system is reimplemented with
COAST(COmputerized Alarm System Toolbox) to build IDS(Integrated Diagnosis
System). In this paper, the concept of IDS and EFD, and the result of the implemented
EFD with COAST is described.
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classdef EFD_HeatX_5Ports

-= Models a heat exchanger with 5 ports, as the High Pressure Preheaters in NORS. A tank with saturated
-— water and steam, and a level measurement constitutes the shell side. It has one inflow of water (port3),
-— one of saturated steam (portd), and one outflow of water (port5). The tube side is being warmed up,
-— water flowing in through portl and out of port?. Whenever any of the input variables are changed, the
—-— attributes F5_Fault_Free, Deviation and AlarmStatus are calculated.

—-— Input variables:

attr Fl:'real -- Flow into portl

attr T1:real -= Temperature at portl

attr T2:real -- Temperature at port2

attr F3:real -- Flow into port3

attr T3:real -— Temperature at port3

attr P4:real —-- Pressure at portd

attr T5:real -— Temperature at port5

attr F5_Real real -= Measured flow from real process
attr Wfract:real = 0.0 -- Water fraction in steam and water
attr Area'real = 2.9 -= Cross-sectional area

attr Vuv_Pos:real -— RL30S004 valve position

attr Level'real with history of 1 updates —— Level in tank
attr Levinc'real = Level —Level as in 1 updates ago —— Increase of tank level
attr SampleTime:real = timestamp of Level —timestamp of Level as in 1 updates ago

-- Local variables: Check the status of bypass valve RL30S004
attr Valve_Status:string = if (Vv_Pos < 0.1)
then "Operating” else "Bypassed”

-= Qutput variable:
attr F5_Fault_Free'real = F3 + F4 + (-Area) * Levinc / SampleTime

-- F4 is calculated from energy equation

—-= Determine EFD alarm status:
attr Compensation_Value:real -- Tuning coefficient of model
attr Tolerance'real := 4 -= EFD alarm limit
attr Deviation‘real = F5_Real - (F5_Fault_Free + Compensation_Value)
attr AlarmStatus:atring = if((abs(Deviation) > Tolerance) and (Valve_Status == "Operating”))



then "EFD_Alarm”

else if((abs(Deviation) < Tolerance) and (Valve_Status == "Operating”))
then "OffAlarm”

else if(Valve_Status == "Bypassed”)

then "Bypassed”

endclassdef
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objectdef HX RDI11 : EFD _HeatX 5Ports
(F1 = RL30F001.Value)
(T1 = RL30T003.Value)
(T2 = RL30T004.Value)
(F3 = ValveRN13S001.Real_Flow)
(T3 = RN13T001.Value)
(P4 = RDI11P003.Value)
(15 = RN21T001.Value)
(Vv_Pos = RL30S004.Value)
(Level = RDI11L001.Value)
-— HX_RDI1F5 Fault_Free is calculated whenever one of the input is changed.
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