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Abstract Confronted with declining birth rates and an uncertain security environment, the ROK army is
currently undertaking the Himalaya Project to construct an advanced science and technology-oriented
army featuring highly connected and highly intelligent capabilities. On the other hand, the readiness of
the ROK army to operate this equipment with future personal portable military power systems is
relatively lacking compared to the efforts to develop and acquire cutting-edge equipment. In particular,
the need for advanced personal portable military power systems is becoming even more critical in
multi-domain, non-linear, and extensively expanded battlefields. This study evaluates the challenges of
the personal portable military power systems within the ROK army. Through a thorough examination
of various scientific evidence and an analysis of domestic and international technological developments
as well as civilian technology readiness levels, this paper proposes six directions for the development
and acquisition of personal portable military power systems to incorporate them into the ROK army
capabilities. While there are long-term projects among the presented directions, standardization and
categorization projects must be implemented immediately to prevent the unregulated development of

portable military power systems.
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Fig. 1. Major technologies for innovating into a military centered on science and advanced technologies
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Table 1. Major battery production items and companies in the domestic market

Battery Company Product Use
Manganese Battery Rocket, Bexel Cylindrical, Cube General-purpose
Pl;l;ltzl;y Alkaline Battery Rocket, Bexel Cylindrical, Cube General-purpose
Co:il;ler Lithium Battery Vizrocell Cylindrical Medical, Camera
Battery Secondary Lead-Acid Battery Sebang, Atlas, \)%Voosung, Delkor Automobile Battery Car, UPS etc.
Battery
Li-ion Battery LGES, SamsungSDI & Cylindrical, Slip-type EV, Laptop etc.
Manganese Battery Rocket BA-30, BA-42 etc. Mobile phone
Primary | Alkaline Battery Bexel LRO3, LRG, LR14 etc. Landline Phone
Batter Lithium Battery Vizrocell BA-6853AK, BA-6821AK | Radio, Night Vision Equip etc.
Military Silver Oxide Sebang Battry Cell Torpedo
Battery Nickel-Cadmi
ickemLadmium Bexel, Miltech BB-851K, BB-801K etc. Radio, Security Equipment etc.
Secondary Battery
Battery o BB-7184K etc. . . .
Li-ion Battery Dongsung E&C, Bexel BB-6853K = Radio, Satellite Equipment etc.
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Fig. 2. Operational equipment for warrior platforms at various development stages
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Fig. 3. Power requirements for the land warrior system
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Table 2. Electric power and energy analysis category

Analysis Target

Mission [Deep Strike Op, Defense Op, , Rear Area Op etc.

Position Rifleman, Radioman , Driver etc.

Reserve Force, Strike Force, Special Force, Marine
etc.

Division

Operating

. Weather etc.
Environ

Season, Temperature ,
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Table 4. Comparison of Characteristics between
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and military batteries (at 1,800Wh)

Fuel Cell | BA-5590 A/U BA-2590
(DMFC) |(Li-SO2) Primary|(Li-ion) Secondary
Gener?\)t;}% Powe 800 1.800 1.800
Q25W. 72h) (180x 10EA) (216x8.33 EA)
) 10.0 11.9
Weight (ke) 40 (1.OX10EA) | (1.44x8.33 EA)
8.83 7.497
Volume (L) | 4975 | () a3, T0RA) | (0.9x8.33 FA)

T34 ABARE MAE HYAAH R EA5HA
EH, AEskEE AA6] AaAZ 5= = Aol A
ZAARNEAE SV 2 52 £ ot =& A8AA
£ AAZA AR A7 A] FFUE HE9]
A dAR f2o] EREC Heict. A2 v= =
ol A= Table 601 = FHE& AEHAE 7Esto]
+ A 28 7sAS AES] Y5 gt HAEE A
otz Qlok. 183§ Yoyt &7 A 5l ZAIAA
9] AUElectric Source)2&2H ARAR|7} AEAFH
Zolth.

=

110

T ARAAE YR Qe S ohth 4nE
o] ol d718fst AH|z 1o we FuIAY 287}
WS 4= QY ARE FEsok A7|E BAEH] wB7
SR} 2 AR BFA A et 1T AR
sjof gk, J2jER A=At 227 uee) F)
g & A o] wgpoletn Woly|Hoks 2 3
ot 7ol met AghdE wHstal 282 aHsof
gt ol fsiA 92 2 HE Al el FiE
SAAE AA MM ARddsta o 2284

ol digt 71%e Hejgod w.

VAE=SP
=

béé

jLS
Al
[e]

3.5 ol0|E2|E #& HE 7H2

=

solR2 = Aee] e Helo] ohje} Weol,
AR AIAE BAH o= ) - mFelrl] IA
Solels Aol WA At o) A7 AL
Sfst Alztol WAH ol WIS A% AmekE
Ak, I, 8H A 57 obdl Al 2A 9
Qo] ol =, 28 AUE 244 a74S @
S8hs QI o)A B ARAAE AL Aol
Basl7 ARAA AR Bas] g dnets 7
%% A7kl WFER ol Fu solueE A
AAZE B 2 9o}, 2T Soluel=y 28 A
o 9p YT thr 28 A9 FURe Joug



A & 5 9ot oIS 59 Fig. 99} Zo] YRAAe} ol
HAE AYete AL B9 Fu7 g oy

7}@ % 93, shPAAe ARAAS AUFORA A
339 Age] TYRS O NY A AL
sﬂ%m Qg % % ol

ATARGAY r A
EE > BEE 4) $ saax| &

4) (1%h 4— (1%, 24 A=A

Overcoming Low-Temperature High Power

Reuse Backup Power

Fig. 9. Concept and advantages of hybrid batteries

3.6 S&E HEAED BMS

Fig. 10 5308 A9 A|AEE Hojzr) ol sh
9] AYS ArEshe= thAl ALHAAE(BMS: Battery
Management System)©] 7N 1 ARGH 9] @4 A
3} Aol WA H/1E FRRe Axdold,

Fig. 10. Integrated Power System

98 A AAH ol A4
o A% 51 Thiol s RS
AR RFAOF s BAU o2 2. 5,
8 AZke Zo] AmzulEAe] 7lofska
YA, Table 72 ol ST A05 AP
714 Thiof sk AA0] FRe} A0 48 HojzT
o] Hel4 FRT ol WA|9] 49} F5} Hrke 2
o] ok, 7H3 Thu A0 HA| 7he A8
=) 5 A AEhe AE 48%Hto] A gtk A
ol sl4lolt. = §3E AU AHgshd Bhadt 44
2 Q% 359 A4 el 29 4 Ut

=
=

111

Table 7. Analysis of Power and Electricity Usage for
Individual Soldiers

Energy
Battery |Battery|Weight - Avail-| Used
. attery |Battery’ Power |Avail- s
Equipment Type oty able | (72h) Used
ke | W) |(Wh)| (Wh) | (%)
AN/PVS 14 AA 2 0.048 0.04 8.55 2.88 34
Mark VII Lithi
(Laser Targer| "+ oo™ 1 |0.116| 0.167 |21.46|12.024 | 56
3.9V
Locator)
MBITR
(Team Radio), BB 521 8 2.902 | 0.533 |92.16] 38.376 | 42
Light (Rifle) [CR-123A] 6 0.100 | 0.219 27 | 15.768 | 58
Light AA 2 0.048 | 0.019 8.55 | 1.368 16
GPS AA+2AAl 24 0.589| 0.729 |102.6|52.488 | 51
Head Set AA 2 0.048 | 0.019 8.55 | 1.368 16
PEQ-2A AA 2 |0.048| 0.011 |855| 0792 | 9
Night rifle | AA 1) 10174| 068 | 54 | 48.96 | o1
scope Li-FeS
Day rifle |yl 1 | 0.003 | 0.00006 | 0.48 [0.00432] 1
scope
Land Mobile| 3600
Radio NiMH 8 2.902 1.15  |207.36| 82.8 40
P-Beacon 9V 1 0.045| 0.049 |5.085| 3.528 | 69
Total 69 |7.023 3.62 |544.3| 260.3 48
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