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In this paper, the residual current for each UPS
operation mode was analyzed in a high-performance
computer and an integrated cabinet for ships equipped
with UPS. UPS is an essential configuration to ensure
mission continuity, but a design compromise between
power continuity and residual current management is
required because multiple power conversion terminals
and EMI filters and bypass paths are added. The
proposed structure can be used as a design alternative
to reduce the mutual impact between the residual
current and path of the integrated cabinet while
maintaining the function of power continuity and
uninterruptible power supply.

BHHH[Z 2| (Uninterruptible Power
Supply),

2222 (Residual Current),

45 (Leakage Current),

HEA|A (Combat Management System),
2428l (Power Distribution)
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A Study on Residual Current Characteristics and
Reduction Design in High Performance Computer
and Uninterruptible Power Supply Intergrated
Cabinet
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Table 1. Test configuration

Parameter Test conditions

Measurement target Residual current at L-N

Normal protective grounding

Grounding Chassis bonding connection

AC common-mode

Comparison target AC path separation

Online battery back-up
Automatic bypass
Manual bypass

UPS operating modes

KNST

32 FFF AR

UPS 24 HE ko] Ao &% AL, AFE R E
MAdAs e 4 (6)~(8)% AAtst At

A[k = ]befm‘e.k - [after.k (6)
AL
R,=(—"-)x100 (7)
[befn're,k
I,
Fk _ be fore,k (8)
[aﬂer,k

RN 3 AFAR A A e 2 o) g
SAEAS e Hla A ol th W 2Rz
1H

41AA AT e BE ¥ IFAF

2Ol Eof A= 64.0 mA7| 5.3 mAR T4 S|o]
58.7mAS] AY| AT, 91.7%2] ALE L 12.089]
AXdATE el AN e 4 2
A A =29 YL, UPse} Ao Aol 4]
o AEEHER 7| EAC TS HEQ L-NZARFHAFY
F7t ARH 22 AL WE 7Hsdol A

HiE 2] ¥ Q] M E = 4.5 mAC A 4.4 mAR W37}
A9l Uit 49 AC dF A o] A= L Ups QI
HE 7} 55 3gF5te AHoA= 7€ AC 3F
o ofg 27142 A Aol Zolxuz A4
7L AR 02 et A0 2 s 4= ot A}
S Hio]lm A 9 A] 35.0 mA©| 4] 34.0 mARE A ZGEO]|
2.9%0] B3}5tC}. o] A% vhold A e o] A
Hj 2] o] ZF A Ho| AC EH|EEH T} UPS Y &F AH

Journal of the KNST 2026; 9(3); pp. 745749 747



2917, vhol Wl 2 F4 A1, Rl EMI BE B 4
A LA GO EAL 7Hs = AIAFREH

45 Hio]|fj A= 44.8 mA9] A 31.4 mA=E 29.9%
2 A3 AC 5 RE AR AR 4FLS A
A 4 gk vpol s 2 Az} UPS P ARIL BA
of A2 AHolA=UPS YR T8 H SHH F=
7} eg 4 9ok weEhA B j4eHS Uups 23Hel B
o 7] Aol A E3] A3F&oln, Hlo|mj A T
o FRAFE UPS YR L A9 Al TRE e
AES Z a7 ATH[5].

N
[\®]
)i/
_o‘lg
M
)
>
et
1o
HT
N
)
%

>,

ol
-

o o o A
>

A o] A E 1A% A
B317] 95 Al o] of] 2}
j2u) A5 Aei 7)of o
o BEARE gAY A
3 sz z 0] A A% 0 LA 23]
15ithn 1] o9 E M7 e AA
Aaho) ZAZEC 2 ALE A 2t

m of

oo
o
Jn rlo
2

R
(o]

]

o R
r*
(e
rio

ol
=
N

0

Koo o 10 4o

d 7

off ¥ 18 N &
>~
N

mO

Table 2. Test configuration

Relative

load load .
. . . reduction
connection disconnection rate

(mA) (mA) A

UPS operating

mode

Online 28.4 20.8 26.8
Automatic bypass 10.6 5.9 44.3
Manula bypass 23.0 19.7 14.3
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