Journal of the Korea Academia-Industrial https://doi.org/10.5762/KAIS.2022.23.1.753

cooperation Society ISSN 1975-4701 / eISSN 2288-4688
Vol. 23, No. 1 pp. 753-760, 2022

A gEeke] P BEAQAE BEPWAN EHAT

\

= A
’ —{ IJ T T

SPENIIIE

HEY

A Study on the Standard Operation Time and the Standard
Maintenance Man-Hour of Cheonma Guided Missile

Min-Hyuk Kim', Gyoo-Sun Jo, Doo-Soo Oh
Center for Army Analysis and Simulation

2 o 7o FHlolN BEAYAR REHRANE ZAFNAA Pl was)
3 499 N12ARE AL Fa FAIAA P

U Aok fERe Ao 2a Agulsk AgElel Agsel A %S et olF AT Waio] A7HY
WA B AT Hel SRk 3E 3O SPYshE 99 REAQARIY REHRIINE 4
A% 712 ARG AN, IS § BTIIL 2899 3 4 2

7 94495 AMMO 7135000 24 2skslct. 428 FAALE B
o1 TEDN| o B Keveling) B ALl BEAE AT, HEGHE AR 424 A dolele
AEBTFS BEAYALL BEHUIQAS] EGOR AGste, olo] thek SAH ojulg Hojsy] Slef wAE 2
So| RES AASHL, o2 vgoR 34 wAY BIAANZ AT FHsdrh. Ao Ay 9
£ e 399 AAAZE AEQlAe] 7 Aol AzEiglon], Fu) B wao |2ARE AN

Abstract In the depot maintenance of the military, standard operation time and standard maintenance
man-hour are used as the basis for evaluating the maintenance capacity and the amount of
maintenance and establishing maintenance plans. Depot maintenance's standard operation time and
standard maintenance man-hour for major weapons systems have already been set and are used.
However, these values for the Cheonma air-defense missiles have not been set, and thus the need to
calculate them has raised. This research studies the standard operation time and the standard
maintenance man-hour of the Cheonma missile's depot maintenance process through a time study
method. To this end, all process steps are divided into elemental works, the operation time of each
elemental work is measured, and their arithmetic mean is set to be the representative value of standard
operation time and standard maintenance man-hour. Statistical analysis also tests the distribution of
work times for all these steps, estimates confidence intervals for average work times, and yields basic

data of highly precise and reliable work times of the depot maintenance process.
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Fig. 1. Structure of the standard operation time
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where U and V denote the set of serial jobs and
the set of parallel jobs in the maintenance

process, respectively.

Table 2. Analysis of work time in whole process

# of Avg.

Section Work Works Time(t]) SOT(H)
(0) Total 259  332.87 323.88
Sum Total (1) Main Work 124 41.53 34.11
(2) Accessorial Work 112 18.56 17.08
(3) Additional Work 23 27278  272.69
Serial ~ (0) Total 201 304.69  304.69
Process (1) Main Work 87 33.00 33.00
(Stage 1~5, (2) Accessorial Work 93 17.02 17.02
11~15)  (3) Additional Work 21 254.67 254.67
Parallel (0) Total 58 28.18 19.19
Process (1) Main Work 37 8.53 1.11
(Stage 6~10) (2) Accessorial Work 19 1.54 0.06
(3) Additional Work 2 18.11 18.02
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Table 3. Analysis of operation time in step 11

Secti # of o i Average
ection Works peration Time(H)
(0) Total 58 142.89
- Assemble actuator, igniter,
(1) Main warhead
Work 30 Checkup and Inspect 12.39
- Bonding and Sealing
. - Combine cable duct
(2) Accessorial 4 . .
Work 5 - Dispose residual substance 9.85
- prepare progress schedule
(3) Additional - Dehydrate Missile
Work 7. Prepare Container 120.65
Table 4= 7 B8 4AZlo] o] BuE Has

2] 43l= Shapiro-Wilk test 235 RHoj&t) oA
ZAAIZ9 Bt A2 ZAYGAITtel 7~133] A
Boll AEHER 3E 47 AL W AEEHE
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B AR FYeE @ =0.059014 A, 374
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Table 4. Shapiro-Wilk test result and confidence
interval of operation time

Section Shapiro-Wilk Test Confidence Interval
P-value | Normality | Mean CI(95%)
Total 0.4030 323.88 | [323.16, 324.56]
Stage 1 0.0517 30.78 [3046, 31.13]
Stage 2 0.0512 2.01 [1.76, 2.26]
Stage 3 0.4896 0.91 [0.85, 0.96]
Stage 4 | 0.0539 1.94 [1.79, 2.08]
Stage 5 0.0561 5.80 [5.75, 5.98]
Stage 6 0.7100 1.37 [1.35, 1.39]
Stage 7 | 02822 | Normal | 1918 | [19.14.19.23 1
Stage 8 | 0.6720 |Distribution| 374 3.57.3.91
Stage 9 | 0.1131 1.54 [1.52, 1.56]
Stage 10 | 0.3996 2.34 [2.31, 2.37]
Stage 11 0.2253 142.89 | [142.48, 143.28]
Stage 12 | 0.1995 2.49 [2.31, 2.66]
Stage 13 | 0.6580 26.17 [26.05, 26.29]
Stage 14 | 0.8492 89.93 [89.75, 9010]
Stage 15 | 0.1692 1.71 [1.67, 1.75]
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Table 5. Result of SMM analysis

Stage SMM Stage SMM
(MH) (MH)
Stage 1 12.20 Stage 9 1.77
Stage 2 2.30 Stage 10 3.07
Stage 3 2.00 Stage 11 42.24
Stage 4 2.75 Stage 12 4.05
Stage 5 10.98 Stage 13 3.41
Stage 6 1.59 Stage 14 8.79
Stage 7 2.70 Stage 15 2.63
Stage 8 4.40 Total 104.90
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