The Journal of the Convergence on Culture Technology (JCCT)
Vol, 10, No. 5, pp.651—657, September 30, 2024. pISSN 2384—0358, elSSN 2384—-0366

http://dx.doi.org/10.17703/JCCT.2024.10.5.651
JCCT 2024-9-76

WG AR = UPS 544 wAF7] AS5dT

An Empirical Study on Battery Replacement Cycle for
UPS of Scientific Boundary System
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Abstract Scientific boundary systems have various factors influencing failure for each system. Among them,
components such as storage batteries tend to have fluid tendencies compared to other components due to
influencing factors such as chemical change rates, which makes it difficult to collect and manage data.
Accordingly, this study collected the performance trends of UPS(Uninterruptible Power Supply) batteries for the
last three years, targeting four divisional units for the scientific boundary system. Through this, the
appropriateness of the currently set 3.5-year replacement cycle was demonstrated and studied.

Key words : scientific boundary system, support system, battery, UPS(Uninterruptible Power Supply)

. M E

20134 o] A= sy 8}l A A 2~EL Fgure 1 S g [ N | .
3 o] A -FAY 7S 283 A A ~E : - : T
| AN TE

§ uesa "‘ ‘fe-

GOP =] xﬂoﬂ 29 x]Q .L]—U]-,] /H]/H = % é‘l— Zj]—x] }\]Z\__Fél : 712 ZAtte
j —— ik : & i

I A A A 2" AFE FAZEORS 283

= o moran =

SAA 2"l WA ALS TFEE AYA 2" 5o a2l 1 DsEAAA A T

2 T duh[1] Figure 1. Construction of a scientific boundary system[1]

* A3  S A2672%8-0 FAu|A R I (A1ARF, WAIA R Received: June 15, 2024 / Revised: July 12, 2024
*:A3)Ql Sut A206725-0 BAANED (FFAAD Accepted: September 5, 2024

Hed: 2024@ 64 154, z,:x g 20243 7€ 12¢ **Corresponding Author: jitong7@naver.com
AAGAL: 20243 9€ 5 2672nd Army Unit, Korea

- 651 -



An Empirical Study on Battery Replacement Cycle for UPS of Scientific Boundary System

Je FAXsh ge TAE

el
dFalel B 7AdE HlaL Al EH e 2L
0] o
PN

o dlol8 43} #ele] ofgfwol Arhl1[2]3]

I 1. LEEEAAAE EOolH
Table 1. Data collected by scientific boundary system[3]

cateas Data collection Factors influencing
gory target failure
Surveillance cameras Device defects,
System maintenance-data aging
Weathe,
. a vast expanse environmental
Sen . . .
g silerfl of light Animal, aging,
v maintenance—data instrument failure
Device defects
Control Control PC Device defects,
System maintenance-data aging
Support UPS and Dev.ice defects, aging,
System generators environmental factors,
maintenance-data battery charge rate
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Table 2. Framework for Research Progress

@D Overview: Research background
@ System Understanding and Prior Studies

e Understanding the system

e Research on prior research in related fields
@ Demonstrate UPS storage battery replacement cycle

e Understand support system conFigureuration

& principles

e Support system data collection & analysis

e Demonstrate UPS storage battery replacement cycle
@ Summary of research results
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Figure 2. Scientific Boundary System Components
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Figure 4. UPS Key Components and Roles[1]
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Figure 5. Operation and charging/discharging of the scientific
boundary system UPS[1]
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Table 3. Support system failure and maintenance data status

total | battery Environment carelessness Beﬂsll;ites
154 87 27 22 19
(56.5%) (175%) (14.3%) (11.7%)
bagtery
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Table 4. UPS Failure Trends(summary)[3]
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Table 5. Battery Charge Rate Measurement Results[3]
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category 2019 2020 2021 2022 2023 category Average | ADiv | BDiv | CDiv | DDiv
Imonths 2 2 3 3 4 1~3months % % % % %
Zmorths 3 3 5 6 ’ Amonths | BT P 9 | B | %
3months 4 5 6 7 7

8months 895 90 89 90 91
4months 7 8 9 10 10
Smonths 9 10 10 11 13 Vzmonths | &2 & i & 81
6months | 10 12 15 15 17 16months 81 80 80 8 | 8
Tmonths 16 17 19 20 % 20months 78.25 78 8 7 80
8months 17 17 19 22 25 24months 74.25 74 74 73 76
9months 12 14 17 13 20 28months 7025 71 70 69 71
l0months | 8 8 11 14 Pmonths | 6675 66 s | 66 | 67
11months 4 4 6 8

36months 62.25 61 63 62 63
12months 2 2 3 2 3

100
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