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ABSTRACT

The launch complex(LC) is composed of various facilities. The launch control system that
operates remotely those of LC spends much time and labor for developing and verifying its
control algorithms. The verification of algorithms is performed by the software developer entering
simulated state values based on the test procedure and checking the output result according to
the algorithm flow. These verification processes should be performed repeatedly, thus the human
errors are easily occurred. In this paper, an efficient automated verification method with a script
test procedure is proposed to minimize human errors and shorten the verification duration. We
also present the results of the algorithm verification tests for the cases of the compressed gases

supply system and the electro pneumatic panel system of LC.
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Fig. 7 Main algorithm of helium filling.

Table 1. Test conditions and procedures according to pressure sensors PS1, PS2 inputs.

Test Test
No. s Test condition and procedure | No. s Test condition and procedure
case case
Test condition: Test condition:
- PS1 == ON - PS1 == OFF
1 |CASE 1 Test procedure: 2 |CASE 2 Test procedure

- Press button “Filling Start”
- Simulate “PS1 ON”
- Valve status check “OPEN”

- Press button “Filling Start”
- Simulate “PS1 OFF “
- Valve status check “CLOSE”

Test condition:

- PS1 == ON, PS2 == ON
Test procedure

- Press button “Filling Start”
3 |CASE 3 - Simulate “PS1 ON”
- Valve status check “OPEN”
- Simulate “PS2 ON “

- Valve status check “CLOSE”

- Message check “Normal Filling”

Test condition:

- PS1 == ON, PS2 == OFF
Test procedure

- Press button “Filling Start”
4 |CASE 4 - Simulate “PS1 ON”
- Valve status check “OPEN"
- Simulate “PS2 OFF”
- Message check “Abnormal Filling”
- Valve status check “CLOSE”
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COMMAND SCRIPT TIMER | PASS/FAIL
## TESTCASE 4 22t
START TEST //SAVE TIME OF START
PPULSEST_FILLING //ACTIVATIONOF FILLING START
SLFONPST //P51 SENSOR ON BY FORCE
VERIFY P51 ON //VERIFY PS1 SENSOR ON
TIMEDELAY 1 //ONE SECOND TIME DELAY
VERIFY VALVE OPEN // VERIFY VALVE OPEN STATE
TIMEDELAY 1 //ONE SECOND TIME DELAY
SLFOFF P52 //P52 SENSOR OFF BY FORCE
VERIFY P52 OFF  //VERIFY P52 SENSOR OFF

VERIFY MS6 "ABNORMAL FILLING" //VERIFY MSG STATE

END TEST //5AVE TIME OF END

0
0
O
O
B
O
O
O
O
O
0
O
O

## TEST CASE 4 COMPLETE ##

Fig. 8 Automated test sequence.
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Fig. 9 Flow diagram of helium filling to KSLV-II.
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Table 2. The test result of compressed gases supply
panel control algorithms.

FAT / SAT
No. | Panel name Num. of TMT* | RTTS** | OMT
test case

(min.) (min.) | (min.)

1 ADR'8C01 14 70/32 | 11/12 | 59/20

2 ADR6C23 11 35/23 | 15/13 20/10
3 ADR47C22 11 25/21 13/12 12/9
4 ADR40C21 11 30/20 | 12/12 18/8
5 NDR™4C24 11 24/20 | 12/12 12/8
6 NDR4C25 11 26/18 | 12/12 14/6
7 ADR10C01 11 21/18 9/9 12/9
8 ADR150C01 11 22/19 | 12/12 10/7
9 | HDR™30C01 11 20/17 | 12/12 8/5
10 HDR65C01 11 53/17 | 12/12 41/5
11 | HDR220C01 11 29/18 | 12/12 17/6
12 NDR4C02 11 29/17 | 13/11 16/6
13 NDR10C01 11 20/17 | 12/11 8/6
14 NDR25C01 11 80/17 | 12/12 68/5
15 NDR65C01 11 19/17 | 12/12 7/5

16 NDR4C01 14 35/35 | 16/17 | 19/18

Sum 182 538/326 | 197/193 | 341/133
- ?:;ri?;emk ~ 34/20|~ 12/12| ~ 21/8

*TMT: Total Test Time, **RTTS: Run Time of Test Sequence
***OMT: Operator Manipulation Time

“ADR: Air Delivery Rack, *'NDR: Nitorgen Delivery Rack
“"HDR: Helium Delivery Rack
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W7 A 59 2a<l9]
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SATel Hg3te] & Aol7}t §lgS stk
Table 3& AxF2] §-Z<t ddo 3 A3
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B 10 6~8719 AF FEFH ~AHE A
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|5 A ?‘f“.d_i}ﬁh % 8670 °|th.

AA2 3 W2 Typed 5714 FHL=E
Table 33} 7L°] TFEE

A7 F3E #Ed AR JA TMTE AA 3
S & SATHT: FATOlA & #& EAth 1 o]
e 12 AF 34U FATIAAN Ld1dE oF
o} & st Ao g BAFHY, Z
Aol AE AE FEH 27 AP & A
gz o7t HA] Wol] BT wio|r),

Table 3. The test result of site electro pneumatic
panel control algorithms.

FAT / SAT
Type E:;e; Z:tmca:; TMT* | RTTS* | OMT
(min.) (min.) (min.)
1EPP*1 8 353/169 | 50/53 | 303/116
1EPP3 8 294/62 | 62/55 | 232/7
! 2EPP1 8 110/60 | 50/51 60/9
3EPP1 8 134/58 | 55/50 79/8
1EPP2 6 137/131 | 44/44 | 93/87
2EPP2 6 57/48 41/41 16/7
g 2EPP4 6 236/48 | 38/41 | 198/7
3EPP3 6 74/44 41/40 33/4
1EPP4 8 365/78 | 78/49 | 287/29
’ 1EPP5 8 104/58 | 55/47 | 49/11
4 | 2EPP3 6 57/33 28/28 29/5
5 | 3EPP2 8 191/60 | 50/51 | 141/9
Sum 86 2112/849 | 592/550 | 1520/299
= Average rack | o001 |~ 49746 | ~ 127/25
test time

*TMT: Time of Test Measurement
**RTTS: Run Time of Test Sequence
***OMT: Operator Manipulation Time
“EPP: Electro Pneumatic Panel
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