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[Abstract]

This study is safety assessment standard for advanced surface movement guidance control system (A-SMGCS) and case study
of the past research project. A-SMGCS providing routing, guidance and surveillance for the control of aircraft and vehicles in
order to maintain the declared surface movement rate under all weather conditions within the aerodrome visibility operational level
while maintaining the required level of safety. Recently, in korea and europe are developing A-SMGCS system for the safety
control of the airport movement area. In safety oriented industry such as aviation that it is necessary to verify and ensure for
operating system. In this case study, analysis of safety assessment standard for verified A-SMGCS target level of safety (TLS) and
previous developed A-SMGCS research project.
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Table 1. A-SMGCS target level of safety on function.

A-SMGCS 7| S/22] oS S S

ZHA(surveillance) 3x10”

2 2(routing) 1x10”

QHf (guidance) 3x10”

S H|(control) 3x10”

gt Al 110"

. ek "ot 7|1E

EHA 7= Al A BAIAE Y S G Eo] A 0
2 3= 71 Aol tisk 7 ER1 &4, bl #sk
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Table 2. Matrix for system development program.
Program phase
Task Title
Task o L | m|w
Type
101 | System safety program m G G
102 System safety program m G G
plan
Integration /
management of
103 associate constractors, m S S S S S
subcontrators and AE
firms
104 Sygtem saf;ty program m s lslsls s
review/audits
Sys. safety group / sys.
105 | safety working group m G|G |G |G |G
support
106 | Hazard tracking and m |s|c|G|G|a
risk resolution
107 System safety progress m slclcglaglac
summary
201 | Preliminary hazard list e G |S |S |S |na
202 Preliminary hazard R G la la |ael ac
analysis
203 Sqfety requlrements/ R Gls s |s |ac
criteria analysis
Mzt
Task Type
e - system safety engineerign / m - system safety management
Program pahse
0 - concpet exploration / | - demonstation / validation
Il - engineering / manufacturing development
[l - production / deployment / |V - operations / support
Applicability codes
S - selectively applicable / G - generally applicable
GC - generally applicable to design change only
n/a - not applicable
http://dx.doi.org/10.12673/jant.2014.18.6.562
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Table 3. Failure rate and influence on system.
Probability Per Flight Hour
(Quaniitaiive) 1.0 1.0E-3 1.0E-5 1.0E-7 1.0E-9
FAA | Probable Improbable Extremely improbable
Probability
(Descriptive) JAA | Frequent Reasonably | po e Extremely remote Extremely improbable
probable
Failure condition FAA | Minor Major Severe Major Catastrophic
severity classification | jAA | Minor Major Hazardous Catastrophic
- Slight reduction in - Significant reduction in - Large reduction in safety - All failure conditions
safety margins safety margins or margins or functional which prevent
- Slight increase in crew functional capabilities capabilities continued safe flight
work load - Significant increase in - Higher workload or and landing
. . FAA | - Some inconvenience to crew workload or in physical distress such that
Failure Condition & occupants conditions impairing the crew could not be
effect JAA crew efficiency relied upon to perform
- Some discomfort to tasks accurately or
occupants completely
- Adverse effects upon
occupants
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Table 4. Case study on other A-SMGCS project.
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BETA * Basic A-SMGCS safety philosophy document
¢ General safety concept
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preliminary system safety assessment report
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Table 5. Range of safety assessment on other project.

ZZHE o 2

* Hazard analysis

BETA Risk management plan

Safety assessment plan
Operational hazard assessment
Safety objectives and requirement
OSED/OHA/ASOR

EMMA

ED78A safety assessment processes
A-SMGCS level 1 & 2 preliminary safety case
Used to EMMA result (FHA, PSSA)

Based on simulation (ex TOPAZ)

EMMA2
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