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PLC (Programmable Logic Controller)
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PLC Program

O PLC Program & Cycle
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Paper Submission

O KSC 2021 (Korea Software Congress)
e A systematic execution and output method of test sequences for PLC program

O KCSE 2022 (Korea Conference on Software Engineering)
e An execution control method of test sequences per cycle for multi-task PLC programs
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O KNS 2022 (Korean Nuclear Society)

e Automated PLC software testing for Reactor Core Protection System Interface and
Test Processor using the execution control method for test sequences
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Function & Function Block

O Function
o LHE AME{TI SIS, AP AHZTIOZ AN U O TALSHH 7| H BAL IS

ex. ADD, AND, GE(Greater than or Equal to), OR, PACK, MIN, MAX

O Function Block
o W2 HME|(Z= WS 22| Hay) ZX, A= U R R H2e| Ha52 EE
ex. SR, RS, R_TRIG, TON(On Delay Timer), CTUD(Counter Up/Down) &
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Functions: GE, AND
Function blocks: TON —Ll-
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User Function Block & Standard Function Block

O User Function Block
o MNEXZLAE M|EGI0] AFE. ArEX= 0|0] ZES YA JCHE — -
Qz =t BOOL
LH_I_ D.HEE| Eé; ; $7| %E I_-IIIE-IO| EAI- if (T25 == FALSE) // If T2 iz not Suspended
e 11 2222 1 e
O Standard Function Block (ex. ADD, SR, TON) |
o MIZALZLIEC 61131-3 7|8t 2 XtA| HIZt5H0] AL XA HIZ
Table 44 — Standard edge detection function blocks
No. Description/Graphical form {s[r"f!f.T;‘f.iZe; - -
1 Rising edge detector: R_TRIG(CLE, Q) R_TRIG R_TRIG_BOOL
—— —EN ENO | —EN ENO |-
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Simulating Function Block with Execution Control (EC)

. PLC Test Bed
O Test Driver & Test Stub Data structure for Test sequences

e Test Driver : HHAE A|[#HA XH&

 Test Stub : Target Program 2| Function Test :>
Block L& |2 2| HE0] M2 Driver
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RCOPS ITP PLC

O RCOPS (Reactor Core Protection System) : |IAI2-AMESHS

. DNBR(°”HI<'::>0| 'E) Trip, LPD(ZEEH2T) Trip, Auxilary Trip(EX HX]) 4,

. COPP, CEAP, CCP1,2, ITP Z2EMA = 4

O RCOPS ITP (Interface and Test Processor)
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RCOPS ITP PLC existing testing method
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RCOPS ITP PLC Testing with EC method
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RCOPS ITP PLC Testing with EC method

Data structure of Test cases —

|
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RCOPS ITP PLC Testing with EC method
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RCOPS ITP PLC Testing with EC method

O Test Results

— § Test case #1 #2 #3 #4
Modified Inputs 16 3 3 1

Expected Outputs 16 1 1 1

Matched Outputs 16 1 1 1

Match Rate (%0) 100% 100% 100% 100%

Testing execution time = PLC scan time (500 ms) x Number
of test sequences (4) =2s

Time of the EC method ~~  2+20s
Time of the existing method ~ 460 +20 s

x 100% =8.5%

. 91.5% of the testing time was reduced




Conclusion
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Thank You.
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