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ABSTRACT

In order to provide continuous Korea Augmentation Satellite System (KASS) services, the operation organization should

continuously and systematically perform operations, maintenance, and technical activities. All subsystems of KASS, all Line

Replacement Units (LRUs), and Software Replacement Units (SWRUSs) should be operated and maintained continuously. In

order to effectively manage these activities, it is necessary to develop an Operation Management Tool (OMT). For this purpose,

operation management, operation organization, and operation activities were defined. The defined requirements were

divided into general, function, interface, and database for OMT development, and functions and decision-making procedures

consisting of site/asset/trouble/work order/schedule management were designed. The OMT developed by reflecting the site

and asset information as well as the design content met predefined requirements. The OMT will be actively used in actual

KASS operation and will evolve by continuously reflecting the additional requirements of operators. Through this tool, KASS

will support continuous service provision.

Keywords: SBAS, KASS, operation, working order, schedule management

1. INTRODUCTION

Satellite Based Augmentation System (SBAS)E ZA!
2G5k AU AL S =7k SRR g ok 2023
| A, F5§ AHIAR 24 5 AAFS 1] Wide Area
Augmentation System (WAAS), -§-3 European Geostationary
Navigation Overlay Service (EGNOS), ?1= GPS-aided GEO
augmentation system (GAGAN), 4 MSAS7} Qlon] 7 =
ol AJAHEIL tfshel= Korea Augmentation Satellite System
(KASS), ==+ BeiDou SBAS (BDSBAS), 2] A]o} System for
Differential Corrections and Monitoring (SDCM), o}3Zg]
7} Augmented Navigation for Africa (ANGA), S F/FAHE
Southern Positioning Augmentation Network (SouthPAN)o] 1
T} (ESA 2023).

Received Oct 31, 2023 Revised Nov 17, 2023 Accepted Nov 25, 2023
fCorresponding Author

E-mail: mhson@kari.re.kr
Tel: +82-42-870-3991 Fax: +82-42-860-2789

Minhyuk Son https://orcid.org/0000-0003-4250-0006
ByungSeok Lee https://orcid.org/0000-0003-3964-0139

Copyright © The Institute of Positioning, Navigation, and Timing

SBASS] Z|&H Q] A5 AMHA AlFE Al A"
2+Qsh7] A% AgxZ o] Hasltt. vl= WAAS+= Federal
Aviation Administration (FAA), 83 EGNOS+= European Union
Agency for the Space Programme (EUSPA)7} &3 Ag7|3
© 2 A3k European Satellite Services Provider (ESSP), Q1%
GAGANL Airports Authority of India (AAI), MSAS+ Japan’
s Ministry of Land, Infrastructure and Transport and Civil
Aviation Bureau (JCAB)oJ|A] &35} Qit} (Deane 2015, ICAO
2018, ESSP 2023, AAI 2023).

AFHAEE A5t AH|A g 22AA
[e]

40 MN o
oL 4o

bl o2
RSl
i
N
=)
1o,
12
ek
o
4
oo
ol
kd
30
o F
a2
N
S
N
W
M
2]
M
Mo
o2 o
N

ARYELRAT o] A ET (KASS 2023).
SBAS 2937138 AlAEle] M4 ol BHFAQl £

i)
do
Jini
o
wn
w2
a]
Lo
ol
Ho b
= for H
K il
2
o X
> fi‘-
(o]
i
L
g l
24
2
do
5%
T
e kl of
N zo o
W o 1o

3= Rol At KASS AlAT 0] RHEl 24, §A184, 7%
E 52 I LGB ET ALL S5l £ B, 21, BE

http://www.ipnt.or.kr Print ISSN: 2288-8187 Online ISSN: 2289-0866



432  JPNT 12(4), 431-436 (2023)

A

lo

Shal e =] e FARY e, AA|, e, Aol
T LY I & AT

= o

2. KASS OPERATIONS MANAGEMENT

2.1 Scope of KASS Operation Management

KASSS] 230 oiAbe 7153, UHe %, 5Te9T,

HENFOR TEE SL9IA A8 sH9IAAE 1

KASS U912, KASS A5 /A7) A 5L 918 Faslie

Ak GPS 9 FE9A dlolE 415k 1

el 712 Re O, W, AT AAL, 9%

7k 75wl glom A Pt 12 PRt 2
slo] BARRE A FAHDTL BT, Q

2o} glon} 7% BRo| uet 2%,

>
a@

0
Mo
o2
2

=2 op
N
N
I~

o L
RS
ol
ol
1
>,
[>
o

° o
o
i
o
ot
2
9
ol
)
ket
g
o
i, fin}
e oy, ©
N i
o i
)

Moo O Lo ok N forfr do

iomrﬂ_[
i ¥2 o
o o Ho
on H oof
o H
Qolrflo
o g o
o g
iy 2 .
odh H 2
o M o
jgo{)lcjﬁ
oL 00
2 X g
o2
N
% o
o 3%
Lo L
oli-"li
olr-\?:'
o oo
T
+H

ey

Ao

il

2

30,

|o

2

N

or

S

=i

2

R

i)

>

fol

ox

ox

o ofm
2
Hd
o2
X

_{J =
o
rin
o
N
_?L
]
>,
>
o
()
2
fin)
o
i
B
>
R
_?L
[e]

M1 o N
)

]
5
2]
i
|m

ni*A
{u
N
N
2
M
=2

FEHo] glord Sl
= A3t} AL L 91
57 915% A 94215

[
jalit)

E

Jof
]

bz
o
S
L2 2

B T | .1 Ay
N ox fu > L

i 2z

jﬂ,o_u

E1
;O
0

QB

KASS9] 7} sA| ARl o] W A|3HH] (Line Replacement
Unit, LRU)R Zg= o] glom 14l Ae], BYET 59| 34
7158 435l G A AZEo] (Software Replacement
Unit, SWRU)&= SAAFE], FAAAAFE], $417] 59 @9
A 7)ol Gaf= o] F2HE T

=4 Bee AAH, SHAIAR ] tiEF ©9], LRU, SWRU
o] AREE A4H 02 FAsHA 17] ol 4 229 &

F, A RS, 27 59 B5e AAH o2 Felste Aot

2.2 Definition of KASS Organization and Activities

KASS 2oofl Ad 22 1442 75802 29AAE, 7
XYY, 29 EeHo R FRAL SAMAE L *FA
A FZshe A TEirtet SJAA T @Y, lEHo]A T
2 9, A|E B G, AHA {2 ] 9g o s FAdHct
71X LY 7ExLE SE5h= A9 Tl o] Ak T
g 99, JeH/Ads A B 299, 2% AYET T g9E e
2 39t 2GRS H2 2R A RS E LS A
Tejztel &4 He B9, A2 T € A4 & €9,
A AE G254 o 2 JLEEC) (Son et al. 2022).

SYAAE S SF/FARSH B7] 29AE, FA0E W
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o] B4, oulE A
shelsla AR 142 LH
24k 42 A2l B 5o oS e
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3. DEFINITION AND DESIGN OF OMT

3.1 Definition of OMT

Operation Management Tool (OMT)<Q] £Q Q FA}SHS
Table 13} 2t} LRk 7oA = e LA 2 5=
QTS Aol on] TFolAle Aol E ], AH| e,
SAEE T, ZAFAA], Z2AE e, £ 4 T, dv 2
Al T E A osigl o QIEH|o] A, HlolE] Hjo] Ao thgt @
A 3318t

3.2 Functional definition of OMT

OMT 7]‘—5—% /\]-0] E ;g-]:]] ‘{Evl:z‘“'éﬂ

—

4 =
Y, e AR B Veo s FEE A o

=
©0FZ AFE FEECE OMTE 3l 228014 Hoel &
i3l IDE TFsIoith LGAAY -2 A ASZ (System Header,
SH), €234 A (Operation Engineer, 0S)2.2 sgdsloion] &
A ESHE 295L (Operation Header, OH), &%=
(Operation Management, OM), 52| 2 43+2] (Maintenance
Management, MM), A]AE] 29 (System Operation, SO), A]A
8] § 214 (System Maintenance, SM), 7| X LE L& 7|&2T
(Technical Header, TH), 7]%34+2] (Technical Management, TM)
B Al E LG5I OMT 7]%50f et %4 222 T2 Table
29} e}
3.3 Site and Asset Management for OMT
Apol £ 2] 7% LARAYAA Teshe KASS s19l4]
28 ule] geld 17, A AR Age)a B 4 olc,
Abol2 AR S AEE, 91X, BRAA g TAE 2
£ 74HE dE ol 95 71EFe] PAY Qb KRS-
YIV-K21-Alo & Zofith BE SFJAARIO] A= Alo]E
IDE WA= SJAALL olo] gt tlolele] T, M7 S
Tajgit
2] ] 7152 LRU, i, B e 7|50 8 Al Fis
14l g@isicth LRU 8] 7]5-2 KASSe| &
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Table 1. Key requirements for OMT.
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Category Req.ID Requirement Contents
Development purpose, Storage policy, Operation period, System access, Data protection, User
General GEN-01-07  General Req. account, Main functions, Centralization, Dev. availability

HR-01~02 Hardware Req.

Hardware specifications, Storage device usage

SM-01~06  Site management

Site info., Member info. Member info. Update policy, Member account, Member grouping 1/2

AM-A01~06 Asset management

Asset Management authority, Equipment Location, Location Abbreviation, Management scope, Asset
Info. matching, Cataloging, Info. Synchronization

AM-S01~05 Asset shipping management

Shipping Tracking, Linking with Assets, Status output

AM-TO1 Tool management

Scope and functions

Function TM-01~05 Trouble management

Functionality, convenience, traceability of solution process, work order correlation, automation creation

WM-01~06 Working order management

Scope, clarity of work instructions, work tracking, work output, work replication

PM-01~03 Project management

Scope, WO combination function, replication function

MM-01~05 Master schedule management

Scope, GANTT function, access restrictions, Linkage with other functions, output of schedule

PIM-01 Performance indication Visual monitoring (Indicators, Targets, Achievements)
management
Interface IM-01 OMT interface Additional connectivity with other tools
Database DM-01 Database management Database cataloging

Table 2. Assignment of operation organization to OMT’s functions.

Maximum no. of

Management Key actor Key header (approver) OMT ID (depend of license)

Site management OM, OS SH 15
LRU management SM, OM OH, OS> (SH) 15
Asset management  Shipping management SM, OM OH, OS 15
Tool management SM, OM OH, OS 15

Trouble management All OM, TM, TH No limits
Working order management 0S, OM, MM, SM, TM TM, TH~ (SH) 15
Project management ™™, OS OH, TH, SH 15
Master schedule management OH, TH, SH OH, TH, SH 3
Performance indication management ™ OH, TH- (SH) 15

e I %w,, oHF 27 20 5
o B 48 A AL L AR 2071 Bte) S-S 22
shof s 4o, 91X, Helabg S AR HHg B &

e 7152 29718 RY/AARS EF5S At B A

H71% me] 43, $13S wefsick gl B 5L edh
A B4 ALY fA RS UG 2T Yol o] 75-L
A7 24T £GFLE olo] thk T ML FHL,

3.4 Procedure of Trouble and Working Order

Management
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Al2loll 37, B ol 5o ol s 2t Tt
= OMTe] ZAlEZ ) 715 Aot ol WAL ARSIl 7]
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Fig. 1. Procedures for trouble and working order management.

Fig. 2. Hardware configuration of OMT (including operation organization allocation).
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4. DEVELOPMENT AND VERIFICATION OF
OMT

4.1 Hardware Overview of the Developed OMT
OMTE] stES]lol= o] 3l AA 1 T2 &4 QAR S
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aefste] AAstoitt. stEflol= HPARY] DL380 A(H 34102
TR 237k 14 e 14], HlolElHlo] A e 2402 T8
Hrh OMT Az EQoj& {3 ESSPoflA] 2851l 3= TOME]
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Fig. 3. Results for OMT main functions (a) OMT main page, (b) Asset management page, (c) WO creation results page, (d) KASS working standard applicable to
WO.

Table 3. Verification results on key functions and requirements for OMT.

Category  Req.ID Requirement Functional verification ~ No. ofrequirement  No. of verified Req.
General GEN-01~07 General Req. - 7 7
HR-01~02  Hardware Req. - 2 2
SM-01~06  Site management Confirmed 6 6
AM-A01~06 Asset management Confirmed 6 6
AM-S01~05 Asset shipping management Confirmed 5 5
AM-TO01 Tool management Confirmed 1 1
Function TM-01~05 Trouble management Confirmed 5 5
WM-01~06 Working order management Confirmed 6 6
PM-01~03  Project management Confirmed 3 3
MM-01~05 Master schedule management Confirmed 5 5
PIM-01 Perform. indication management Confirmed 1 1
Interface IM-01 OMT interface Confirmed 1 1
Database DM-01 Database management Confirmed 1 1
Total 49 49

S vEhd A

ojnf 2rf = A, A, AU FH & H=Et el F5, 1579 AxAt Hds] dEE &S 2AskA
Tt Fig. 3d= 2FG A4 gl AbgH = 25 s sk 3 o, AAAA] e 7)soll A 71E 12719 2 2&Eo] A sl
& HERA. TFE Ee RISk
wAIHE el 5 AR Al w2 75o] AA ks Ve
4.2 Verification of OMT Functionality and obELl W 2A17] TAAF, QAIEAIT Aluj| AR o] mo] 1
Requirements e Tuo 2 Wbl M-S AFsIC 2RAE B,
z S|

OMTE 239 sHb7| 27] 249& AlFslglen AbolE e o] 7] H F2ol A9t L& =S
7IsollM 1R8] Z1E= AP E, 274 SR =, 14 S5 Table 33} Zro] OMT| LRt 715, QIEjH|o] A, Hlo|EfHo]A
2=, A A, Vld SYAFLE 157149 Alo]lE o THE QALY 497 - 4971 0] IS 2|1 A 2. 7 glst
£ /st OMT &9 ake 2HIAlA AleE a1esto] 15719 ATk OMTE] 2|F HS2 715 AT, 29 A48 & 484
IDE 32789 2 24 mhE ggoll 53] 92 7= /353l S = Hrkshr] ffsl ¥ 2718 B A2 A4 shed 2024
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5. CONCLUSION
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