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Conclusion

To develop a multi-alarm pattern card to select an

appropriate AOP effectively when multiple alarms occur in a

single upper layout (UL) of an MCR

It can be applied for an operation support tool as well as an

education tool

It is not well organized for operators to select a proper AOP

from alarms occurring in an MCR during an abnormal plant

status

The number of AOPs are too much

Relation between AOPs and multi-alarms is complicated

When multiple alarms related to a subcategory of causes of

an abnormal status occur in a single UL, it will be more

effective to select a proper AOP

Key Point of Multi-Alarm Pattern Card

MCR Alarm Window

Multi-Alarm Pattern Card
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UL Configuration of an OPR 1000 & Alarm 
Configuration of UL-10 

Site

Total 

Number of 

AOPs

Total Number of 

Subcategories of 

AOPs

Number of 

Subcategories Covered 

by Multi-Alarm Pattern 

Card 

Coverage 

(%)

A 101 170 91 53

B 104 152 62 41

C 99 209 139 67

D 101 186 118 63

E 100 174 106 61

Example of Multi-Alarm Pattern Card for Education 

Example of Multi-Alarm Pattern Card for MCR 
Operation 

Subcate

gory ID

(AOP-3431A-RCS leak)

Subcategory Description

# of 

Alarms

# of 

ULs

1 RCS Leak inside Containment 2 1

2 PZR Safety Valve Leak 9 2

3 PZR Safety Relief Valve Leak 4 2

4 Reactor Vessel Flange Leak 1 1

5
Safety Injection Tank Outlet 

Valve Leak
4 1

6 SG tube leak 3 3

Total 19 6

Alarms Related with 
'Safety Injection Tank 

Outlet Valve Leak' of AOP-
3431A

Coverage of Multi-Alarm Pattern Card against Abnormal 
Situations for OPR1000 Plants
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