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A Study on Ways to Improve the Supply of Warship Weapon Systems
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Abstract Recently, issues related to weapon system parts supply and demand have been increasing due
to the unstable supply of raw materials for the parts caused by the Covid-19 outbreak and the war
between Russia and Ukraine. Since the weapon system in the defense field uses commercial parts at the
final parts level, such as an IC(Integrated circuit), issues related to the delivery of the parts have a big
impact on the defense sector. However, studies related to the parts supply and demand during weapon
system development are mainly focused on the development and deployment of the system, and the
system dissemination during the operation and maintenance phases of the system is relatively less
considered. Further, in the case of ship(naval) weapon systems, there are no spare parts for most of the
parts of the systems because the mass-produced quantity of the parts is very small. Therefore, if there
is no replacement for a defective part in stock, it is necessary to secure the replacement. However, the
aforementioned recently increasing uncertainty in the supply and demand of weapon system parts is
causing a securing period of more than one year, leading to a vacuum in the weapon system in terms
of the unavailable parts. Contrary to the private sector, where it is relatively easy to select alternatives
to the corresponding unavailable parts, a vacuum in the weapon system is a very important issue
because it can affect victory or defeat in an unpredictable war. Therefore, in this study, based on the
period of supply and demand of parts, the pervasiveness of components was judged when developing
a weapon system. Further, improvement plans against the issue in the case of parts with low
permeability due to discontinuation or export restrictions on these parts were studied. Finally, the
expected effect of these plans in terms of life cycle cost was confirmed using simulation tools and
engineering methods.
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Table 1. December 2021 Waiting time for shipment
by major models of domestic cars in

Koreal2]

Brand Model Waiting time
Santafe Hybrid 9 months +
Tonic 5 8months +

Hyundai
Avante 6 months +
Porter2 5 Months +
SorentroHybrid 13 months +
Spotage 10 months +

KIA

Bongo3 10 months +
Canival 8 months +
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Table 2. OO Project LD Item List

Manufacture Cate Delivery
P/N (Country) ory | ~2019| POV
§ sory (2022)
. 2 49
AOOOOOOOOO [Analog Devices(US)  IC
weeks | weeks
AOOOOOO_OOOOAnalog Devices(US) IC z o4
(¢} weeks | weeks
. 2 83
AOOOOOOO000 [Analog Devices(US) IC
weeks | weeks
Texas 2 54
POOOOO00O Instruments(US) Ic weeks | weeks
POOOOOOOO00 2 53
0-0/00 MICRO CHIP(US) He weeks | weeks
TOOOOOOOO00O Texas IC 2 61
(¢} Instruments(US) weeks | weeks
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Performance trends of
major Korean e-commerce companies
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Fig. 1. Coupang's Market Share Growth (2020-2021)
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Table 3. June 2022 Korean Open Market Brand
Reputation Rankingl[5]

Rank Brand Brand Reputation Point
1 Coupang 10,113,857
2 11st 4,587,895
3 Interpork 3,588,498
4 Gmarket 2,708,631
5 Auction 2,554,558
6 Tmon 2,482,032
7 Wemakeprice 1,923,845
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Table 4. Comparison result of sales volume of top-
selling items in Coupang compared to the
lowest-selling company

Price Price
Category Top-selling item —Coupang - lolwest
price
TV video Google
home chromecast3 52,400 47,810
appliance |monitor cable
. Samsung, -
Refrigerator RT25NARALISS u 397,660 351,820
- pr—
‘Washer, Samsung,
dryer A10T5262BW] 380,060 337,030
—
D
home Steam iron, 25.990 25,990
appliances MW-801 g ’ (Coupang)
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Price Price
Category Top-selling item —Coupang - lo'west
price
Cordless 1
Vacuum vacuum 41.990 39,900
cleaner cleaner,
858B-DC y
Seasonal | Stand fan, d 34,490 34,490
Appliances | NDL1703R ’ (Coupang)
. | Hair dryer,
iea“fi"/n Pizlsr PD-H4300 -T 21,500 (citSOg )
pplia 2300 pang
Health
home | pe scale, 24,700 24,500
. T8scale, =
appliances
Kitchen Microwave,
appliances [MS23K3513AK - 89.880 81,460
Macbook air 1,442,000
Laptop 13 S 1,442,000 (Coupang)
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[Weapon System Operation & Maintenance Field]
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Fig. 4 Simulation design concept diagram

Fig. 2. Simulation SW Design Concept
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Table 5. Supply Impact Issues

Category Contents

If a failure occurs in any repair part and it

takes more than 6 months to procure for

LD maintenance, it is identified as a supply
management item.

® The period can be adjusted through

consultation in consideration of the

reliability of the current supply ship, etc

(Long Delivery)

EL = If it is set as an EL item, it is identified as
(Export Limit) a supply control item.

= [f it is designated as an item subject to part
obsolescence management, it is identified
as a supply management item.

Discontinued
management
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Table 6. OOOO System Result of identification of
items with low supply

Item Reason for
No. (Category) P/N selection Ere.
0000
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Table 7. Information of items with low supply

Category Contents

System life: OO years

System operating time : O,000h / year
number of items in the system : OOO EA
MTBF : 00,000h

Repairable items : 50% home

Delivery : 6 months

System/
Item
Information

Simulation

Result OEA/year

Estimated number of failures :

Utilize
Engineering
Analysis

= Calculate and Compare Life cycle Costs
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Table 8. Estimate life cycle cost by spare parts

quantity
Cost(million Won)
spare parts
uantit
d & A)l v 1st Year |2nd Year ;Zta}i ,?.22}_
0 2,656.3 | 2,812.5 5,468.8 | 5,625.0
1 2,658.5 | 2,797.0 5,151.5 | 5,290.0
2 2,658.8 | 2,779.5 4,832.3 | 4,953.0
3 2,663.3 | 2,772.5 4,629.8 | 4,739.0
4 2,675.1 | 2,782.3 4,603.4 | 4,710.5
5 2,685.0 | 2,790.0 4,575.0 | 4,680.0
6 2,682.0 | 2,788.0 4,590.0 | 4,696.0
AElE] o] g Aol 27| W82 WA

+-8/78017F Aol w2t 71 ARl HiRh &4
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Vear

Fig.
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. 0000 System Life Cycle Cost comparison(Excluding category of the same cost)
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