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Study of Optimal Maintenance
Float(M/F) Calculation Method

Hak-Jae Lee - Kwang-Kyun Jung - Jae-Hwang Kim - Jong-Sin Lee + Myoung-Jin Lee
LIGNEX1

Purpose: In this paper, we propose the output model of the optimal inventory requirements of the
Maintenance Float (M/F). Weapon systems were modernized and increased costs. Thus, the
complexity increases with. Alternatives to achieve the goal of availability of weapon systems and
to reduce life-cycle cost are required. Especially, securing spare parts is more effective than
adding the amount of equipment or maintenance facilities to achieve the goal of availability and
reduce life cycle costs. However, securing spare parts and repair costs are directly related, so
exact requirements are needed.

Methods: Three kinds of methods (Calculation method of applying the Poisson distribution,
Calculation method of considering the number of CSP, and Calculation method of applying
M&S program) that this paper proposed compare the influence of the availability and the amount
of spare parts.

Result: We calculate the cost of M/F when the operational availability is over than 80% and
compare that result. The biggest cost was calculated from the Poisson distribution method. We
found that requirements and unit price is the key factor that gives a significant effect.

Conclusion: These three kinds of methods can be used as a basis for Maintenance Float
calculation. Among them, the calculation method based on CSP is optimal replacement equip-
ment requirements calculation method.

Keywords: Maintenance Float, Poisson Distribution, Concurrent Spare Parts, M&S Program
(Modeling and Simulation Program)
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Table 1 The average recovery requirements dates

Classification Field Heavy Depot
Securement 3days 5days 30days
Unsecurement 10days 10days 30days

Table 2 The calculated object of the applicable
rate of the average recovery dates

I Failure Stock

Classification Rate Allocation Type

Unit A 1,000

CCA and 500 Securement Field
module B

CCA and 100 Unsecurement |  Field
module C

CCA and

module D 200 Securement Heavy
CCA and

module E 100 Securement Heavy
CCA and

module F 100 Unsecurement | Depot

Table 3 The applicable rate of the average
recovery dates required.

Classification Field Heavy Depot
Securement 500/1,000 | (200+100)/ 0
eeureme =05 | 1,000 = 0.3

Unsecurement 103/2’0100 0 103/10’0100
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Table 4 OPUS 10 main parameter & characteristic

Table Parameter Characteristic

PRICE unit price
FRT Failure rate
Item LRU(Line Replaceable Unit),

TYPE |SRU(Shop Replaceable Unit)
Item maintenance Type

TtemStructure| QTYPM higher Item or system per Item

quantity
QTY total Populatlon of operating

) material

Station ] m rericl
ype of the materie
TYPE (DR for direct repair nodes)

' TFRMS transport an.1tem. down from the
Station mother station, in time
Structure i

TTOMS transport a faulty. 1terp up to the
mother station, in time
QTYPS |number of systems per station
System The utilization factor describes

Deployment | UTILF |the average ration between
operational time and calendar time

SystemRepair| the turnaround time, in hours by
/ DIRPT |default(per repair action that does
ItemRepair not require subitem replacement)

the time from a reorder decision

lemReorder | LEADT to the corresponding delivery
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Table 5 Unit A~D characteristic
Classification Unit A Unit B Unit C Unit D
Failure rate(\) 148.11 197.99 452.95 74.07
MTBF (hours) 6,751.90 5,050.79 2,207.74 13,500.21
Item quantity per system 1
operating time per year(t) 6,362.75
number of maintenance per year 0.94 1.26 2.88 0.47
number of systems per station 48
3¢ Failure rate(A) and MTBF round-off to the nearest thousandth.
Table 6 Unit A per safety stock
Variable Unit A
A 148.11
MTBF(hours) 6,751.90
k 1
t 6,362.75
kt/ MTBF(the number of maintenance) 0.94
S 0 1 2 3 4
P(Cumulative probability value(%)) 38.97 75.69 93.00 98.43 99.71
Table 7 Unit B per safety stock
Variable Unit B
A 197.99
MTBF(hours) 5,050.79
k 1
t 6,362.75
kt/ MTBF(the number of maintenance) 1.26
S 0 1 2 3 4
P(Cumulative probability value(%)) 28.37 64.11 86.63 96.08 99.06
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Table 8 Unit C per safety stock

Variable Unit C
A 452.95
MTBF(hours) 2,207.74
k 1
t 6,362.75
kt/ MTBF(the number of maintenance) 2.88
S 2 3 4 5 6
P(Cumulative probability value(%)) 45.01 67.36 83.47 92.75 97.21
Table 9 Unit D per safety stock
Variable Unit D
A 74.07
MTBF(hours) 13,500.21
k 1
t 6,362.75
kt/ MTBF(the number of maintenance) 0.47
S 0 1 2 3 4
P(Cumulative probability value(%)) 62.42 91.84 98.77 99.86 99.99
Table 10 The stock of unit A~D and operational availability by safety level
L Safety Level
Classification 0% 0% 0% 0%
Unit A 2 2 1 1
Unit B 3 2 2 1
Amount of M/F Unit C 5 A 1 3
Unit D 1 1 1 0
Ao(Operational Availability) 81.8% 81.1% 80.5% 79.8%
Cost(KRW) 477,536 thousand 388,836 thousand 358,433 thousand 259,733 thousand
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Table 11 The output of M/F requirements considering the CSP secured

Amount of M/F
Recom-mended
Item SMR P Q R S Note
Amount Sum . . . .
Station Station Station Station

Unit A | XDOFD 1 0.4 0.2 0.1 0.1 0.0 essential item
Unit B | PAFFD 1 0.6 0.2 0.2 0.1 0.1 -
Unit C | PAFFD 2 1.2 0.5 0.4 0.2 0.1 -

der th t
Unit D | XDOFD 0 0.2 0.1 0.1 0.0 0 | Under the amoun

criteria(0.5)

Table 12 Maintenance task analysis

Classification

Maintenance Hour

Line MTTR
. . 0.65 [HR]
(Mean Time To Repair)
Shop MTTR
<?p . 0.34 [HR]
(Mean Time To Repair)
Line TCM
. . . 10.97 [HR]
(Total Corrective Maintenance Time)
Shop TCM
P _ 195.86 [HR]
(Total Corrective Maintenance Time)
Line TPM
. . . 4.00 [HR]
(Total Preventive Maintenance Time)
Shop TPM
nop , 124.50 [HR]
(Total Preventive Maintenance Time)
Table 13 Operational availability
Classification Equipment
OT+ST 7,704.67 [HR]
(Operation Time+Standby Time) T
TCM
. . . 206.83 [HR]
(Total Corrective Maintenance Time)
TPM
. . . 128.50 [HR]
(Total Preventive Maintenance Time)
TALDT
(Total Administrative & 720.00 [HR]
Logistics Delay Time)
Unit A 1
Unit B 1
Amount of M/F -
Unit C 2
Unit D 0
Ao(Operational Availability) 81.9%

Cost (KRW)

189,418 thousand
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Table 14 Amount of M/F, operational availability, and cost

Amount of M/F

Classification
Result 1

Result 2 Result 3 Result 4

Unit A 1

0 0 0

Unit B

Unit C

Unit D

Unit E

Unit F

Amount of M/F Unit G

Unit H

Unit I

Unit J

Unit K

—lo|lo|lo|—|—|—|—=|—|—|—

Unit L

1 1 1
1 1 1
1 0 0
1 1 0
1 1 1
1 1 1
1 1 1
0 0 0
0 0 0
0 0 0
1 1 1

Unit M 0

0 0 0

Ao(Operational Availability) 87.68%

86.61% 83.53% 79.40%

Cost(KRW) (Unit A~M) 379,157 thousand

348,753 thousand

278,438 thousand | 186,016 6thousand

Table 15 Analysis summary

. . Target Ao
Classification . o
(Operational Availability)

Ao Cost
(Operational Availability) (KRW)

Poisson distribution 80% 80.5% 358,433 thousand
CSP Consideration ’ 81.9% 189,418 thousand
or more
Commercial M&S 83.53% 278,438 thousand
CIE-Curve Diagram jl]— %éﬂl % %__?:}_—6—]_1:5 <Table 15>94_ %L‘:}

Case: 117 G_ver004
Point: &

LsC=278438425 KRW|

az0.8353

278438425 400086

[KRW]

0
0.0E6 200088 600.0E6

Fig. 2 The process of availability contrasted with
cost by using M&S program
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