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ABSTRACT

This study verifies the concept and test of the MNPS owing to the increase in advanced weapon systems
used in the Korean defense field. MNPS used solar power to eliminate noise, a risk factor of the existing
power supply systems, and it was designed in a size that can be mounted on a small tactical vehicle
in various battlefield situations. When sunlight is used as a power supplier, in case there is no light, its
use is limited; therefore, it can be used after charging through an energy storage device. In addition,
it was designed considering scalability to increase the amount of electricity generated through the solar
panel or increase the storage capacity. Finally, the power characteristics were analyzed through a test
to determine if the output was constant, and through this, it was possible to confirm its feasibility of use
for military purposes.

Keywords : military power supplier, movable noiseless power supplier, sunlight generation, movable and noiseless
vehicle

* Following are results of a study on the “Leaders in INdustry-university Cooperation+” Project, supported by the Ministry of
Education and National Research Foundation of Korea.
** (First Author) Woosuk University, Department of Military Technology, Professor, leesh@woosuk.ac.kr, https://orcid.org/0000-0002-
5502-585X
*** (Co-Author) RED Inc., Senior manager, sales@redsolution.co
**** (Corresponding Author) Woosuk University, Department of Military Technology, Professor, majorkimd9@woosuk.ac.kr



178 MTI=gei7 H4A M3=

I /Klli

FEE 150 WA, B3] 43 AHYe] GO SR E o|F A 8T T4
o A 9 E9Jo] FHEEE o £l 1 ik, o] wet vlee] AL FAGH B A
o Z040] 0% FUE 208 Holu, o]es FuIES AEH, YUHEG A gIske] o]
A9 A7)0) Tig 07t FA4E Aol ohge 1 FRAE 1§ F74E Zolth, RGN
QHgAl o 9 Frlg AL Wi b5 o= oAl Al SIE A9 5 g YA
227} 9 Roln, 2o AF FHUAE SHeks shbe ALZE A8 57 Y ol

$2] 2o o] OF o % U Fulg Ay FFACEA FT FEAYY HY)E 85T
glow, o] slo] A2 Bgsto] ML T FHOw FEH L YTk ole)d ARES 7]
Mo S % u o] F WA 0 % AL EE WHYI9 AXe] FolE ek Atk oF 5400)
fow Fgsl B 4 9 Aueln, ol 92 2o FPte mel A FAL 5 gl AR
Fololnl, G, 18, Al 71%0] B gol YT A% 1 FAS US A A0% lyHrt

& 42 A A2 AT Sl e S 2L A A @ 12w Sk 25

Al t-&-37] $18ke] A71ZHEV : Electric Vehicle)o] 732} Hg-& Eds)

CHKim, Lee, & Lee, 2017; Kwon & Kim, 2017).

2 AFolA ARt AR o5 Fas A T AAIMNPS © Movable Noiseless Power
Supplier)= olef sk g-2] FA e thu|sl &5 F7hd AR A71EA 9 A7) b thnlaky] <
3l Zrstih ok, dA| ARgshe vl Y8 AV E T o] gA/IEd 73S ARE

o

30 ®OF
riet
ol

of loAX A5 F714 Ax Hgo] FRExoJof d=d|(Pang & Kim, 2015), ©|&] et A|StA}E}
S FEI7] Y5kl MNPSE HFES &850 ol B3t V& Ay 33442 A8
AAs7] Y5t FALE o]58 FAaS AAEFAA M-S At
oI. A=

2.1 A% MNPS9 4

2.1.1 7]& AYPdAYAE| 9 MNPS2| A A

MNPS &} Bl ajop ¢ 71& G2 = 7] LARE 02 AREstaL Sl 7FHE/U Al 7|8
ARgehs ol Fd A AIAISE MNPS S T e Ao dds Bse uAgd Hgd A4

[S]
WAAAZ 2 5 ek

1) SMI2014). #17] A7 7] A I, hitp://www.smi.re kr/reactive/firstpub/read.jsp2reqPageNo=3&no=245



Conceptual design and operation testing of military --- / Seunghyun Lee - Ikjun Choi - Seunghyun Kim 179

A, 7126l oA AFESIT Qi AAARA S 2 %71 A7 2 E 59 A7)
A A @, 2 717 olUAE A7l UA R aseh %
o4 @9_5 WIE HU, 3

545 o83t F3 oA = T A5 7]A s 7))
Al oUAE ol gsttt HY AF7]9 Ago] Rk ute] §le Adol™(Kim, Kim, Yun, &
Shin, 2020), AL FA = F= *P%E]% woks SAH], dolr |, Al S sh(itiEE k) E

<el A}*‘lﬂ A= % —% R, AE7)R e 2 i%ol T2 A Hle‘"— R A

i

i
iIh)
& o
!
o
2
m&
L
£
i
fQL'
o,
offl
~
Ao
oo

L
rot
>~
)
otk
to 4
>L\'ﬁ
Ll
30
.ﬂ
i
=
Ly
o,
ot
=
o0
o
2
o,

WSk SAALS W AR ARG o %R ek A5 @Al Tga] s ge e
42 953 Gk SR, PAFBOE AFEEY) SlSlE AR BRI FFsE ko]

&Y
(o,

i3
o

o
N

il

1

ﬁ"

ol

ol
~
=2
2
r.d;
RN,
%

l¢)
=

5 o:
=)

, Hong, Jung, & Choi, 2016).
upepA o] A= AVE A Xlﬁ—?@od E By, Fools 9 AYH EAs S5+
U TARE MNPSE ARFSHTE o7]4 MNPS+ B3-S o]gato] oA #7dd=ol A gata,
A A oF e A AL oA AE A o gy o4 AYE FFE T A

olet.

2.1,2 MNPS9| 14
MNPA+ <Figure 1>3} 7o), B g A d=], ol |q=] 447
T 2HAZ T o)Fste] EFT
25E Y UAE ALuadAs

Monitoring & | - |
Control Dewce. i
LA |
]

3
=
m =
:

1
1
1
1
1
1
1
'.!‘9_]
,2
°_
e
5.5
L (=]

Generator |
Device | _photovotaics

Energy

Storage
Device [Energy Storage(Battery)

g
0

<Figure 1> Detailed configuration of MNPS

olf
o

Eel

rlr

o]
=

2) MK | BT, A T9IE Aujstel



180 MEI=doiT M43 M3s

Won, Kwon, & Kim, 2012). WA A= glFole WEg 2 Hof 3lof, -8 =e] uet o
UAE HIFsAY, 718 F8 d8e aadth AR ol = A, A4St $3=HS0C

g=
State of Charge) ¥ %5 =431, 2Fd7] Alo] & REAd-g F33ic)

E3], tAME o7 83k o]F0] 7Fs3l7] S8iA MNPSQ) Ao =25 FARE EaxtEel 94
= 5 Qe AVE JEEol WAl olFS A% A HAlZ) Tl stk AR AR 1/4E) 1
1/4E 2 12%, 5%, 16% 183l 428 A&Easgolt)d) o] T 1/4%2] 9 dAA AEaE =413

@ =
oL lom, 7P 22 A7)0 LA REAFRoIt A A G4 Sl Al
< <Figure 2>} ZoH, FARE-O 2 MNPSE #-837] fleir= dalested 444
712 JgEojof fitk. 53], AP e def R 285ty Sdl e Agow
HFools & Asadel Fuojof & AgFo| B R MNPSE AR O 2 8317] flsiM = 4%

Azatge] gAE 5 %S k= 3o BFdsith(Kim, Lee, Lee, & Jeong, 2021).

Shape

S 1) Back Door : 1,130mm x 828mm
PEC- 19) nside the Van : 1,200mm x 1,180mm x 815mm

<Figure 2> Shape and mounting space specification of small tactical vehicle
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<Table 1> Specifications of Solar Power Generator

Item Spec.

Rated Power 400[W] x 4 pannel

Voltage MAX.(Vmp) 48.63[V]

Solar Module Current MAX.(Imp) 43.28[A]

Voltage of Open Circuit(Voc) 59.01[V]

short circuit current(Isc) 43.48[A]

Rated Power 2[kW]

DC/DC Converter
DC Input Voltage 51.5[V]
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<Table 2> Specifications of Energy Storage

Item Spec.
Nominal Voltage 168~235.2[V]

Energy Storage

(Li-ion battery) Capacity 26.4[Ah]

Weight 28kg*dea =112kg/set, 224kg/pack
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<Figure 5> Energy Storage Device Configuration Diagram of MNPS
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