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A Study on Depot Maintenance Types and Depot Maintenance
Cycles for K-56 Ammunition Resupply Vehicle
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Center for Army Analysis and Simulation
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Abstract Depot maintenance is divided into breakdown maintenance and cyclical maintenance
depending on the type. Breakdown maintenance is unscheduled-the broken component is transported
to a depot for repair. Cyclical maintenance occurs when a cycle was set and has arrived, so the
equipment is transported to a depot for overhaul. The total life cycle cost varies depending on the
maintenance policy. When performing cyclical maintenance, setting the optimal cycle is an important
factor in terms of economic efficiency. In this study, cost analysis determines the maintenance type and
the optimal cycle. Maintenance costs comprise organizational/field maintenance, unscheduled depot
maintenance, and scheduled maintenance. For the cost of each type, reliability of the analysis increases
by using the official inflation rate, the labor rate, the DAPA cost analysis guidelines, and actual
maintenance cost data from the depot. From analyzing maintenance costs of K-56 ammunition resupply
vehicles over 30 years, cyclical maintenance costs about 564.6 billion won, and breakdown maintenance
costs about 1.146 trillion won, making it effective to carry out cyclical maintenance. As a result of the
cycle analysis, total life cycle costs for the 15th year (564.58 billion won), the 16th year (561.77 billion
won), and the 17th year (562.29 billion won) were less than 1%, showing it is economical to conduct
cyclical maintenance between the 15th and 17th years.
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Maintenance, Cost Analysis
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Table 1. Depot maintenance cycle of major

equipment

K Series Tanks

Self-Propelled Artillery

K1 K1A1 AVLB

K9 K55/K77

9,600 km 9,600 km 9,600 km

9,600 km | 6,400 km

13 years 11 years 12 years

12 years 12 years

K1 Z2k] 74, #3872 9,600 kme} 134 &

A ZFole AFE <8372
ZHAVLB : Armoured Vehicle

ZPA 9,600 kme} 12¥ 28 =
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Operational concept

(K-55A1)

<K-56)

Fig. 1. K-56 shape, components and operational concept
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Table 2. Economic analysis

method for determining breakdown maintenance or cyclical maintenance

Category

Economic analysis method

Economic analysis

v Cost of breakdown maintenance = @ Cost of organizational / Field Maintenance + @ Cost of
unscheduled depot maintenance

v Cost of cyclical maintenance = @ Cost of organizational / Field Maintenance + @ Cost of
unscheduled depot maintenance + ® Cost of scheduled depot maintenance

(D Cost of organizational / Field
Maintenance

V" Regression analysis based on K-56 maintenance cost trends over the past 7 years

@ Cost of unscheduled depot
maintenance

V" The refurbishment cost ratio and disposal rate were applied to the maintenance cost status
by item in the depot (2016 ~ 2020)

® Cost of scheduled depot

V" Reflects maintenance cost estimation values (2019 ~ 2020)

maintenance V" Cost estimation through track equipment that shares a body or engine with the K-56
or has a similar purpose
Life cycle (years) 30 Analysis case( K-55, K10)
Inflation rate (%) 1.6 Guidelines for cost analysis by DAPA (Defense Acquisition Program Administration)
Discount rate / Wear rate (%) 2.0/20 Treasury bond 3 years interest rate (Korea Bank, Economic statics system)
Annual operating time (hours) 000 The result of IPS-MT

[ A. Regression model for Cost of organizational / Field Maintenance ]

Maintenance cost(won)
9,000,000 - (Actual maintenance cost )
8,000,000 - Maintenance
Years t(won) 0.236
7,000,000 - cos y = T776,342¢"2307
6,000,000 - 1st year 1,006,949
2 _
5,000,000 - 2nd year 1,553,381 R"=0.49
4,000,000 3rd year 1,127,749 V" y : Maintenance cost
3.000,000 1 4th year 2,800,543 o
2,000,000 - v R’ Coefficient of
1,000,000 | 5th year 2,138,435 determination
R 6th year 1,303,170
1 2 3 4 5 6 7 Year 7th year 7,871,854
[B. Trend of cost(breakdown maintenance)] [C. Trend of cost (cyclical maintenance) ]
Maintenance cost(won) Maintenance cost(won)
600,000,000 35,000,000
000,000 30,000,000
100,000 B Cyclical maintenance
20,000,000
A
15,000,000
200,000,000 10,000,000
100,000,000 5,000,000
1 5 10 15 20 25 30year 1 5 10 15 20 25 30vyear

Fig. 2. Regression model for Cost of organizational / Field Maintenance and trend of cost (breakdown / cyclical

maintenance)
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Table 4. Maintenance cost required every year when
circular maintenance is performed in the
15th years(billon won)

Sum N P
2 K-56 WORRMAAL BRI w9 | e | P | @ | @
H9] 49 % $FO2 SN} O AAHY O B - - - - -
ﬁg%q 11th years 99.1 25.7 73.4 -
12th years 113.0 40.0 73.1 -
bl f breakd . d 13th years 122.1 49.3 72.8 -
Table 3. Cost. of breakdown maintenance an Ldth years 1334 0.9 725 -
cyclical maintenance
15th years 2,684.0 - - 2,684.0
Category Cost of tbreakdown Cost'otf cyclical 16th years 92.9 3.0 89.9 _
maintenance maintenance 17th years 94.0 45 895 -
Total cost 11,460 billion won 5,646 billion won 18th years 024 32 892 -
@ 9,297 billion won 609 billion won 19th years 96.6 78 8.8 -
@ 2,163 billion won 2,353 billion won N N N N N
N .
© 2,684 billion won Total cost 56458  608.7| 2353.1| 2,684.0
D - o ) )
v . Cost of organizational / field M‘amtenance @ : Cost of organizational / Field Maintenance
@ : Cost of unscheduled depot maintenance @ :C ¢ heduled d .
® : Cost of scheduled depot maintenance (\; - Lost of unscheduled depot maintenance
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: Cost of scheduled depot maintenance
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Table 5. Total maintenance cost when circular
maintenance is performed in the 13th ~
18th years(billon won)

Cycle Total cost ® 0] ®
13th years 5,806.4 712.1 2,388.7 2,705.7
14th years 5,707.9 642.3 2,370.9 2,694.8
15th years 5,645.8 608.7 2,353.1 2,684.0
16th years 5,617.7 609.1 2,335.4 2,673.2
17th years 5,622.9 642.6 2,317.8 2,662.4
18th years 5,662.3 710.3 2,300.3 2,651.7

@ : Cost of organizational / field maintenance
@ : Cost of unscheduled depot maintenance
® : Cost of scheduled depot maintenance
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Fig. 3. Total maintenance cost when circular maintenance is performed in the 13th ~ 18th years(billon won)
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