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[Abstract]

KASS (korea augmentation satellite system) is an SBAS (satellite based augmentation system) that must ensure the performance
of aviation service in accordance with the International Civil Aviation Organization’s SARPs (standards and recommended
practices) Annex 10 — Aeronautical Telecommunications. In order to guarantee the target service performance, the operating
system must be operated, maintained and managed stably, and a maintenance system must be established for this purpose. From
the maintenance point of view, the KASS subsystems were developed to consist of replacement units, and the maintenance
organization and procedures to manage those subsystems and units were defined. In addition, the maintenance task for each the
replacement unit was developed to ensure the availability performance required for the successful KASS operation, and the
developed tasks were verified to sufficiently cover the activities to maintain the previously defined replacement units. The
maintenance tasks developed through this study will be continuously verified in the actual operation preparation process prior to
the full-scale provision of aviation services in the end of 2023, and will be updated accordingly.
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RPMU: Remote Power Management Unit
FEE: Front End Equipment
(') : Abbreviation for Subsystem Site
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Table 1. Configuration of LRU in KASS subsystems
Line Replacement Unit No. LRU
(underline: including SWRU) (SWRU)
Cabinet, Core Computer, Antenna, Receiver,
Frequency Standard (FS), Power Distribute
Unit (PDU), Environment Monitoring
Equipment, Temp. & Humidity Sensor, Door
Sensor, Patch Panel, Cables
Cabinet, Cabinet Fan, KPS—-Processing Set,
KPS—Checking Set, Antenna, Gas Arrester
(Antenna), IRIG, Ethernet Switch, Fan unit,
Cabinet light, Electrical design, KPS-CS
PSU, Cables

S/S

KRS 11.(1)

KPS 13 (2)

(server), UIC/UIS-C/UIS-A/EDA
(workstation), Local Maintenance Equipment
(laptop), Cabinet Monitor, KVM switch, KMM,

Patch Panel, Data Storage(3), PDU, L3
switch, Temp. Sensor, Alarm Beacon, KCS
Monitor, Cables
Cabinet, Core Computer, Integrity Box, GNSS
Antenna, Surge protector, SBAS receiver,
GNSS DO, Signal Generator, 2 type
Frequency Converter, Patch Panel, Ethernet
Switch, RF Adapter, Fan Unit, Door detector,
Cables

Front End Equipment, GPS antenna,
Lightning protection, Cables

KCS 23 (10)

KUS-

SGS 15 (1)

FEE

RPMU
INSPIRE
WAN

Remote Power Management Unit, Cables
INSPIRE, Cables 2(1)
WAN Network Monitoring PC 1 (1)
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Table 2. Classification of maintenance activities by

Level-Line definition

Level CresiEen Activity Detailed Maintenance
/Line Location Activities
Level 0 /| Operation MCC Remote control for
Line O Team (Center) maintenance
Level 1 /[Maintenance| In front of SﬁLIJ repl:fqemetrjtn
Line 0 Team LRU (Site) imple contiguratio
update
Level 1 /[Maintenance| On table Simple recovery (repair)
Line 1 Team (Site) P very irep
Level 2 /| Engineering| In front of Féu” arﬂalyss,fﬁeco:ery,
Line 0 Team LRU (Site) omplex configuration
. . update
Lﬁ\i/ne;ﬁ / Eng#gsfnnng OFSEtaek;le Support maintenance team
Level 2 /| Engineering| Storage Fault analysis, Recovery,
Line 2 Team room Pre—Configuration update
Level 3 /| Engineering Manufacture Detailed fault analysis,
Line 2 Team LRU Repair/Replacement
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Table 3. Definition and examples of Maintenance tasks

Contents | Explanation S;andard Example (KRS case)
i ormat
D Task's ID_ | C/P/S~(S/S) C-KRS-001
(assign an ID) | —Number
Name Task’s name Descriotion Pre—configuration of the
(object) P KRS channel spare
Information To pre—config a KRS
- necessary to . Core Computer spare
Description perform the Description and a KRS Receiver
task spare
Type Type of task | CM/PM/SUPP CM
Level | Feveloftask |y ool o1/2/3 Level 2
(person)
Ling | Hneoftask | .o o/q/0 Line 2
(position)
Stock | Inventory LRU | Description N/A
No. of people to Number . .
Person carry out the task| (organization) 1 (Engineering Team)
Duration |Estimated time|time(min/hour) 20 min
Frequency| Task cycle |time(day/year) N/A
State / b e%rse/nc]:liﬁﬁ / S/S state— KRS
Mode ttor 91 state-state | OFF — LOADED - OFF
Tools for Description
Tools performing (Generic / Network cable, LME
tasks Special)
Spare MPN of spare MPN ID : LRU CG-GCC-02: Core
parts Computer
A KRS has been
Trigger Conditions for Description detected as faulty on
maintenance site and WO has been
issued for a replacement
_ |Preparation for KRS is OFF,
Prg . the task S/S ;ta’Fe, Pre—configuration files exist
requisites Description )
performance for replacement units. ---
) The SWRU
Warning or ) .
. X pre—configuration of the
Warning /| Caution for - .
. Description spare LRU is to be
Caution task ¢ Enai )
erformance performed by ngineering
b Team using LME. ---
Additional The password change
Note description of Descriotion has to be defined in
task P accordance with the
performance KSP security policy.
Detailed | Refer to S/S Description KRS maintenance
Steps manual (S/S manual ID)| _manual C-KRS-035
ARG A= LFUD (id), ©1F (name), T34 ™
(description), ZF (type), 22 (level), 2} (line), A7d42] o
H|3E - (spare), 738 4 A (person), T3 o A7+
(during), 97 73 71 (frequency), A7 3 /575 Al =8

T ] dE (state/mode), T L =T (tool), Z8 LRU
(spare), U5 D327 (trigger), AHH 27 (prerequisites), 2]
/73 3L AF&} (warning/caution), 3L (note) = T ™ o] dF-=

AN 3 918 skl Al=E 9
B A o)e= ¥ 37 go] =43¢k
Eo], 7153 C-KRS-001 FA G UAF= 7|5

A€t
=

52 A2} (detailed steps) 2

bl
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9l AL B o FA OFF Ae)7l @t o] &5 Abd o7
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e g Al ofsf WAE o S A g o] EE
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Table 4. Maintenance tasks developed for KASS

S/S [Type D Detailed Activities
Site |SUPP|S-SITE-01~02 Site ready/close out
for Maintenance actions
SUPP|S-KRS-01~03 [KRS powered ON / OFF, power—cycle
mG_A Preventive replacement of CC /
KRS PM [P-KRS-01~04] " £5(2) / Fs storage power up
BC_(q Pre—configuration of KRS spare,
CM |CKRS-01~15 Each LRU replacement for KRS
SUPP| S-KPS—-01~02 KPS powered ON / OFF
Visual Inspection KPS cabinet,
KPS PM |P-KPS-01~04| Preventive replacement KPS fan /
KPS-CS fan / IRIG TCG battery
DO Pre—configuration of KPS spare,
CM |C-KPS-01~13 Each LRU replacement for KPS
SUPP|S-KCS-01~02 KCS powered ON / OFF
o _n1 4l INSpection of each LRU for KCS (3),
kcs | PM [P-KCS-01~04 Cleaning Roof Fan
O] Pre—configuration of KCS spare,
CM |C-KGS-01~20 Each LRU replacement for KCS
SUPP|S-SGS-01~02 KUS—-SGS powered ON/OFF
Inspection of the SGS equipment,
KUS | PM |P-SGS-01~03|Preventive replacement SGS fan unit
-SGS / SGS Core Computer 5
ore_A] Pre—configuration of SGS CC (2),
CM |C-SGS-01~16 Each LRU replacement for SGS
o Pre—configuration of FEE spare,
FEE | CM | C-FEE-01~05 Each LRU replacement for FEE
_ _ | Pre—configuration of RPMU spare,
REM CM Coljihélg RPMU replacement,
RPMU configuration update
supp| STNFIBET | INSPIRE powered ON / OFF
INSPI| PM P_'N&P'RE_ Offline monitoring
RE C—INSPIRE- Update password / configuration,
CM INSPIRE replacement, Connection
01~05 ) A
checking, Cycling interface status
WAN| PM | P-WNM-01 |Inspection of the Status of WNM PC

www.koni.or.kr
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Table 5. Verification of maintenance tasks

Type No. of LRU

S/S PM | CM ISUPP| (SWRU) Assessment

Site - - 2 - -

KRS 4 15 3 11.(1) All LRUs, SWRU

KPS 4 13 2 13 (2) included
The replacement

task of workstations

(uiC, UIS-A/C,

KCS 4 20 2 23 (10 EDA) is integrated.
All LRUs, SWRU

included

KUS

-3GS 3 16 2 15 (1)

FEE | - | 5 | - a(y | A Lisglsai\j"’%
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