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II. Research Methodology

▪

bungbbang = object(
name="붕어빵",
flavor="팥",
price="1000"
ex_data="2025.08.24"

)

baking_bungfish(bungbbang)
class bungfish:

name: str = "",
flavor: tr = "",
price: int
ex_data: datetime



6

II. Research Methodology

▪

Attribute Name Description

no Unique component number

id Unique ID (Primary Key)

parent
List of parent components

(Foreign Key)

child
List of child components

(Foreign Key)

type Logic type (e.g., B, +, *)

component Equipment type (e.g., Valve, Pump)

status
Status information

(e.g., open, stop)

capacity Design capacity

ccf
Indicates Common Cause Failure

(True = CCF)

ccfID Related CCF component ID

exception
Indicates exclusion from analysis

(True = excluded)

*System-defined Attributes, User-defined Attributes, Auto
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II. Research Methodology

# Step 4. Database-Based Component Handling

IF component.component EXISTS in Database:

CREATE gate

CREATE basic events (based on predefined failure modes)

# Step 5. Gate Generation Rules

FOR each component:

IF component.parent COUNT ≥ 2:

total_capacity ← SUM(child.capacity)

IF total_capacity > 100:

CREATE AND gate

ELSE:

CREATE OR gate

IF child COUNT > 2:

K ← COUNT(combinations of child where SUM(capacity) > 100)

N ← child COUNT

CREATE K-out-of-N AND gate

# Step 6. CCF Basic Event Generation

IF component.ccf == True:

component.ccfID ← check

CREATE basic events (based on ccf relation)

# Step 7. Output Generation

IF all gates and basic events are defined:

PERFORM logic operations

EXPORT result in FT (AIMS KFT format)

# Step 1. Component Object Creation

FOR each component ADDED in Simplified P&ID:

CREATE new ComponentClass

user DEFINES component.id

component.component ← automatically assigned (based on type: valve, 

pump, etc.)

component.status ← automatically assigned (based on current state)

# Step 2. Node Connection Definition

IF user CONNECTS nodes:

UPDATE component.parent

UPDATE component.child

# Step 3. User-Defined Fields

FOR each component:

user INPUTS component.capacity

user INPUTS component.status

IF component is in a CCF relation:

component.ccf ← True

component.ccfID ← related component.id

▪
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III. Case Study

▪

Field Name Description

no Auto

id TOP

parent Null

child TANK

type *

component Null

status TOP

capacity Null

ccf False

ccfID Null

exception False

*System-defined Attributes, User-defined Attributes, Auto
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III. Case Study

Classification of 

P&ID component 

information into 

object-oriented 

classes.

▪

Field Name Description

no Auto

id TANK

parent TOP

child VALVE

type B

component PUMP

status Run

capacity 100

ccf True

ccfID PUMP2

exception False

*System-defined Attributes, User-defined Attributes, Auto
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III. Case Study

Classification of 

P&ID component 

information into 

object-oriented 

classes.

▪

Field Name Description

no Auto

id VALVE

parent TOP

child VALVE

type B

component PUMP

status Run

capacity 100

ccf True

ccfID PUMP1

exception False

*System-defined Attributes, User-defined Attributes, Auto
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III. Case Study

Classification of P&ID component 

information into object-oriented 

classes.

▪

Field Name Description

no Auto

id PUMP1

parent PUMP1PUMP2

child TANK

type B

component VALVE

status OPEN

capacity Null

ccf False

ccfID Null

exception False

*System-defined Attributes, User-defined Attributes, Auto
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III. Case Study

Classification of P&ID component 

information into object-oriented classes.

▪

Field Name Description

no Auto

id PUMP2

parent VALVE

child Null

type B

component TANK

status Null

capacity Null

ccf False

ccfID Null

exception False

*System-defined Attributes, User-defined Attributes, Auto
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III. Case Study

# Step 4. Database-Based Component Handling

IF component.component EXISTS in Database:

CREATE gate

CREATE basic events (based on predefined failure modes)

# Step 5. Gate Generation Rules

FOR each component:

IF component.child COUNT ≥ 2:

total_capacity ← SUM(child.capacity)

IF total_capacity > 100:

CREATE AND gate

ELSE:

CREATE OR gate

IF child COUNT > 2:

K ← COUNT(combinations of child where SUM(capacity) > 100)

N ← child COUNT

CREATE K-out-of-N AND gate

# Step 6. CCF Basic Event Generation

IF component.ccf == True:

component.ccfID ← check

CREATE basic events (based on ccf relation)

# Step 7. Output Generation

IF all gates and basic events are defined:

PERFORM logic operations

EXPORT result in FT (AIMS KFT format)

# Step 1. Component Class Creation

FOR each component ADDED in Simplified P&ID:

CREATE new ComponentClass

user DEFINES component.id

component.component ← automatically assigned (based on type: valve, 

pump, etc.)

component.status ← automatically assigned (based on current state)

# Step 2. Node Connection Definition

IF user CONNECTS nodes:

UPDATE component.parent

UPDATE component.child

# Step 3. User-Defined Fields

FOR each component:

user INPUTS component.capacity

user INPUTS component.status

IF component is in a CCF relation:

component.ccf ← True

component.ccfID ← related component.id

Class Field
TOP 

EVENT
PUMP1 PUMP2 VALVE TANK

no Auto Auto Auto Auto Auto

id TOP TANK VALVE PUMP1 PUMP2

parent Null TOP TOP
PUMP1

PUMP2
VALVE

child
PUMP1

PUMP2
VALVE VALVE TANK Null

type * B B B B

component Null PUMP PUMP VALVE TANK

status TOP Run Run OPEN NULL

capacity Null 100 100 Null Null

ccf False True True False False

ccfID Null PUMP2 PUMP1 Null Null

exception False False False False False

4

*System-defined Attributes, User-defined Attributes, Auto
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III. Case Study
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*System-defined Attributes, User-defined Attributes, Auto
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III. Case Study
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6
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III. Case Study

# Step 4. Parent-Child Re-definition

FOR each component WHERE component.child IS NULL:

TRACE parent upward

IF parent.type == Basic Event:

REDEFINE parent field to reference the higher-level component

# Step 5. Gate Generation Rules

FOR each component:

IF component.child COUNT ≥ 2:

total_capacity ← SUM(child.capacity)

IF total_capacity > 100:

CREATE AND gate

ELSE:

CREATE OR gate

IF child COUNT > 2:

K ← COUNT(combinations of child where SUM(capacity) > 100)

N ← child COUNT

CREATE K-out-of-N AND gate

# Step 6. Database-Based Component Handling

IF component.component EXISTS in Database:

CREATE gate

CREATE basic events (based on predefined failure modes)

# Step 7. Output Generation

IF all gates and basic events are defined:

PERFORM logic operations

EXPORT result in FT (AIMS KFT format)

7
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III. Case Study
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▪

P&ID Drawing Tool Algorithm

1. Provides the necessary components for drawing P&ID 
diagrams. components (e.g., valves, tanks, pumps)

1. Gates must be generated based on the attribute values 
of component objects

2. When a component is placed on the drawing, an object 
should be created automatically and its fields auto-filled.

2. The database must define the default Basic Events for 
each component.

3. The tool should allow users to define connections 
between objects using nodes.

3. The algorithm should identify CCF relationships and 
generate CCF Basic Events.

4. An input window should be provided so users can define 
or edit fields as needed.

4. Gates should be generated based on parallel 
relationships between objects.

5. The fault tree must be generated by analyzing the 
connections between all component objects.

IV. Conclusions
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▪

IV. Conclusions

P&ID Drawing Tool Algorithm

1. Upgrade the user interface (e.g., allow CCF relationships 
to be defined using keyboard shortcuts).

1. Apply appropriate naming rules (currently set arbitrarily).

2. Incorporate additional guidelines from the Fault Tree 
Handbook.

2. Automatically generate appropriate descriptions 
(currently set arbitrarily).

3. Input fields for entering the parameters required by AIMS 
PSA

3. Create a failure rate database (default is 6928).

4. 4. Automatically generate gates based on success criteria.

5. 5. Expand failure modes according to component types.

6. 6.

7. 7.

8. 8.

9. 9.
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IV. Conclusions

▪

▪

▪

▪

▪

▪
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