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Introduction

ATC-related

1SSUes

Discussion of

CRV 1tems

CAD ATC units

tour

TR

Self-itroduction by participants.

Break
Discussion about ATC-related Incidents
and Accidents Investigation.

Lunch
CAD CRV briefing and ANWS CRV
progress report. Discussion about test
plan of data and voice over CRV.

Break

Visit CAD ACC and ANC.
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09 :30-12:30 Discussion SMS CAD introduces Safety Management
items. System implementation and progress

12 :30-13: 30 Lunch

13:30-15: 00 ATC-related issues More discussion of ATC event

Investigation
COEVN R
1. HFR&EH 48 CAD HYZ 2B 2R B 4% DU K H AT CAD & SMS HIF&ES -
BOIIRTE RN 2 & R T -
2. ARELEFLUT BRI E T

(1) RFASSEEIRAYEE © AUE - 1% KPI 2 KPT HUEOE

(2) BEHE: 55 CAD =B EHIEE -

(3) Z2EX 5 CAD HZM TP TELEE -

(4) ZefErt: 55 CAD nELe UL HEEIE -
FAXR  [bfe

(10712 B8 H)
H &R RS B IR B =k E R PR -
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RS E AR T TEE RMUE (Civil Aviation Department, CAD ) NATE 2
TR B2 ANSP (Air Navigation Service Provider ) » CAD HY ANSP 3 fi/EHY
ATMD ( Air Traffic Management Division ) KfiigEfY AESD ( Air Engineering Service

Division) FYEE{L o ZHERMEAT AR -

Attachment A — Hong Kong Civil Aviation System (see chapter 1.1)

The Chief Executive of the (As at 28 February 2018)
Hong Kong Special Administrative Region
| ‘ |
Transport and Housing Bureau G and E ic Devel. Bureau
A m e 5 A . Hong Kong
Civil Aviation Department Accident Investigation Authority*
Observatory
¢ = o mm o |
t | v l
. 1 1 MET
Air Navigation .
| Serinvronder | Safety Regulator Strategic Safety Office MET Services
— Regulator 2
’ " Provider
. ATMD pesp | AsmD s P AID* - AMO
= ATMSO PELO AWO FSO DGO APSS SRSS Inspectorate

Relceocdl- | ||

| |
Air Traffic y
services MaVIERION& ATS&CNS Personnel Airworthiness  Flight > MPOM o oyony Control of
Surveillance  Standards L Standards  Standards Of DSNGSIOUS g, s Obstructions

(ATS) (cNS) . Goods by Air Investigation Standards  Services
| | | | | |

Aviation Industries and their Personnel

CAD FERAARTS EEfr ATMD Bl AESD 4H4% 2545

—~ ZEEHLRE (SMS) FE

HERSHEBRNEE CAD » BLEIRFIBHR S ANSP Z 2B
MU REZN—IR - BT REEMNER AESD BFZ2EH (SM) 1Y %%
S ORZe | (KPR L - RSP & EHTEE CNS (Communication, Navigation
and Surveillance ) JTHZ ZREH | SIMUE B ATMD — % &H SM ABH
BENE L2 EHER  EIEXHENZ2EE A BICRIE » SR THHE

EEERORE TR R AL 2 &5 KB -

il

I~

Accident & MET Aviation
Incident Services  Weather



CAD 274 T 2.4 ( Safety Management System, SMS ) 2 B EEZEA 2003 4F
S HETEMHETHY ATMSO BRFHRIR IR AR 4 ICAO FEAE B A s
JE R EHAERANE > H 2 2008 £E ANSP FUfTE ATMD KAiEE AESD Bz &
WE—LEEHEFT > ZEA ATMSO Z#4: » DL ANSP iV A EHEEINTE KATE
R ETHE
2013 £ CAD f{ci5 ICAO ANNEX 19 s B g 2 7 =% A g ( Committee )
(BEFRRMEZZ2RE/NE) - WARE ICAO ZZ2EH T (Safety
Management Manual ) #1772 525341 - 2013 F-FFE%1L Strategic Safety Office (SSO) »
HPEY CAD BRfiERRER @ WZeEHEGHHAER - WEE ANSP K
Regulator 2 Z & EHEH > HEBATA Y ICAO WZ2EFEEIRH SSO & X -
CAD HY SMS B A{{ci5 ICAO HEAMHL - 8RS  ZEBORBL HAE Safety
policy and objectives > Z¢4: @ EH Safety risk management > ZF 4 frag Safety
assurance &z ZaHEST Safety promotion 25 4 KZEIE » MiEL2 12 {EF3E » CAD 2 &
BEAEEAREMEE -

Table 10. Components and elements of the ICAO SMS framework

COMPONENT ELEMENT

1. Safety policy and objectives 1.1 Management commitment

1.2 Safety accountability and responsibilities

1.3 Appointment of key safety personnel

1.4 Coordination of emergency response planning

1.5 SMS documentation

2. Safety risk management 2.1 Hazard identification

2.2 Safety risk assessment and mitigation

3. Safety assurance 3.1 Safety performance monitoring and measurement

3.2 The management of change

3.3 Continuous improvement of the SMS

4. Safety promotion 4.1 Training and education

| 42 Safety communication
Eit SMS HEEZE
5/ATA ICAO Doc 9859 Ff7iz SMS ZEHE 4 F&EE » CAD JREIAMEZ—FR Tl

#I] Phase 4 » f CAD oo » 12 Rr58 (L HAHE SMS HYRCHVE » TREITRE 22 B B 5L
{LFREEI—SMFEA R BB B E RS BN RS RETREE
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(274 T R 51| Performance-based HYZ74 & HH o

Chapter 5

Safety Management Systems (SMS)

5-33

Table 5-2. Four phases of SMS implementation

Phase 112 months®)

Phase 2 (12 months)

Phase 3 {18 maonths)

Phase 4 {18 months)

a)

a)

a)

a)

o

a)

SMS Element 1.1 (i)

identify the SMS accountable

executive;

esfablish an SMS3
implementation team;

define the scope of the SMS;

perform an SMS gap
analysis.

SMS Element 1.5 (i)

develop an SMS
implementation plan.

SMS Element 1.3:

establich a key personioffice
responsible for the
administration and
maintznance of the SMS.

SMS Element 4.1 (i)
establish an SMS training
programme for personnel,
with priarity for the SMS
implementation team.
SMS Element 4.2 (i):

initiate SMS/safety
communication channels.

a)

a)

k)

a)

a)

SMS Element 1.1 (i)

establish the safety policy and
objectives,

SMS Element 1.2:

define safsty management
responsibilities and
accountabilities across
relevant depariments of the
organization;

establish an SMS/zafety
coordination mechanism/
commitiee;

establish departmental!
divisional SAGs where
applicable.

SMS Element 1.4:

establish an emergency
response plan.

SMS Element 1.5 (ii):

initiate progressive
development of an SMS
document/manual and other
supporting documentation.

a)

b)

c)

a)

a)

b)

SMS Element 2.1 (i)

establish a voluntary hazard
reporting procedure.

5SMS Element 2.2:

establish safety rizsk
management procedures.

SMS Element 3.1 (i)

establish occurrence
reporting and investigation
procedures;

establish a safety data
collection and processing
system for high-consequence
outcomes;

develop high-consequence
SPls and associated targets
and alert settings.

SMS Element 3.2
establish a management of
change procedure that
includes safety rizk
assessment.

SMS Element 3.3 (i)

establish an internal guality
audit programme;

establish an external quality
audit programme.

a)

a)

b)

a)

b)

a)

b)

a

a)

SMS Element 1.1 (iii):

enhance the existing
disciplinary procedure/ policy
with due consideration of
unintentional errors or
mistakes from deliberate or
gross viclations.

SMS Element 2.1 (ii):

integrate hazards identified
from occurrence investigation
reports with the voluntary
hazard reporting system;

integrate hazard identification
and rizk management
procedures with the
subcontractor's or customer's
SMS where applicable.

SMS Element 3.1 (ii):

enhance the safety data
collection and processing
system to include lower-
consequence events;

develop lower-conseguence
5Pls and associated
targetsfalert seftings.

SMS Element 3.3 (ii):

establish SMS audit
programmes or integrate
them into existing internal and
external audit programmes;

establish other operational
SMS review/survey
programmes where
appropriate.

SMS Element 4.1 (ii)

ensure that the SMS fraining
programme for all relevant
personnel has been
completed.

SMS Elsment 4.2 (ii);
promote safety information

sharing and exchange
internally and extemally.

A

SMS ‘B 1E 2 VO{EFE Ex

RATH » AL NV 2% TR

(—) BAREBHERAVEE
FEZEEH ARG 4 REIHS > Zairati N2 —2E > AESRERE

ERFETE (Key Performance Indicator, KPI) B( %4

Performance Indicator, SPT) » DAFI[%

B2 CAD AR T4

37|
[=1

GERFEIE ( Safety
BEer R PRS0 CAD HY ANSP {%

JEH Regulator-ATMSO Fra8{fi > T SPI and SPT Development Procedure | 5%
RAFFE Z MRITESR > $25%

H: KPI/SPI « FAFEFLLH ANSP HIT/6E%



%G H Regulator 251% @ 488 753w E % - B Z ANSP SPI/SPT -

CAD Ffra%iE 2 SPUKPI Z{8Err& « GE H A& - A ARG HE ]

LB ~ I IBRTEIEREE ~ HE RN 2 5 - A2 Frayss B alifFR A

FREIHFR R T T -

1. MUEEZ KPIEE

CAD Z KPI 8] 73 fiiE BT AH - fisE F 4l o7 fy i EH Communication
(C) , Zffii Navigation (N) BAEFR Surveillance (S) =¥7 :

> RS E RN £40 VCSS panel failure

> EfUEERTE LS system failure

> EEUBAIZESEE Radar system failure

CAD 5834 » ANSP {Ea%E FHIBERE - FFEd F 4 B A7 Suaf o il & Fmlfe

TRy | Failure | » 21BEA RE ZEAVAC SR AH R 24 B R AYIERE « 218

ANSP & A B A#ET 717 KPISPL AY#8E% - Wiks R A (] o] Eoid i &sE

BGERYERIH © 55 ANSP & 3 {8 5 & E HRAERAEUESZ % Regulator 25

A o REZHMRIE AT 2 " 32 mES B R 22 5 AT AR 5 R S 4

TEAEESR,  FHERWEN %M -

2. MBEEZ KPIsE

SRR 7 HE A2 AR TEREE (SPL) RIILIEIE AfE (Runway Incursion, RI)

REFEES Rl LA FZER - G2FENEFE - RITESHE A

% > {HENTE SPLHEE » CAD (ELIEHI EFTiER 2 Rl #E1T SPI %

s

ANSP ZRIZHEZE 10 FHVERIAGEE RFHY SPL> LB E 10 £6 10 &
IR FTEE A RT ARSI EAGECEARAAY SPL > JRKREEE 10 5 H 5%
AP EUERE short term HYAEH SPI BRfZE#{H - Fa0L 3 (A FEE
A alert level - #8922 N S8 - HHEH SPI 8UEBCEEHRIZEHIE > &6

|
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H 2016 FFhH1A AN TR FHEE CANSO » BUEREF CANSO M
BA L BRNT - 124 CANSO BITERI ML » A EIREHAERE
ZEBIE At CANSO 431 - JEfiKiE CANSO #efitz " CANSO Safety
Performance Measurement Benchmarks Report | » SR Z2Z 85 #TLE
W ATERLEA
(=) e
CAD ¥ 7o 8 BRAA{{cHE L Regulator ATAEffi 2" ANS SMS Procedure Part
3 Number 04/10 ; ST » HosE ] 75 Ry MR AU R RS
1. AN RS
(1) EHpEEeE
(2) HFFK
(3) AR AL EETFEE ~ OkFE
(4) HBERGTFER (AN ES 3 RitE)
(5) SREBEMAVIRS (FERZENEAARE CADJET)
(6) RfRAIRE
2. NEIDEEE
(1) BTSSR
(2) SFIAWHIEe ~ 18R ~ IR
A s B eI WU EAF IR Z A T B T B e
SMEE Ry - CAD FERTHEREHENG » (RMRIGRERVRR T - FRIE
IR DINTRE BN 2 B Rl » 5 2SR TIE » S50 BR R A
EEFEEEIAS " Change Management Register Form | > [LIRFAGER 4
{EFERE SO b R AREE - RIS R Y £ 8 L[ [ B A R

SEHs B 3 -
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Change Management Register Form

Questions Yes | No

1. Does the subject project/change impact safety?

2. Does the project/change affect existing processes,
practices or procedures?

3. Does the project/change represent a significant
modification in operation?

4. Does the project/change modify the form, purpose,
and/or function of a critical or essential ANS or CNS

system?

Change Management Register Form
PLE iR B 4 (RS & A FR s TR 4 4 (B B Ly
NO B » APRFRETOCREHE - EFRRAERI AR RO EAE - 210l
AJSAT T > DL 4 (B ERE S e e B 2 e B < KRB o B0 4 (]
RE A — ({23 Yes > HIZEHE A CAD P2 Safety Assessment > JRE[1F
FIFTEE R CCRE AR - (HAIRE TN E R CE - i) B
#EA Safety Assessment » R HIEESATLATZRAS < ME Safety Assessment
IVE—ERVEREE T NG - @200 Safety Assessment HY A A Gl &#45
DCERINHECE ~ TR - fEEANA - N BSE e LR
s B SRR B NS -
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Step Key Activities Key Player
1 Determine if the change will affect safe operations of the service provided. If “No”, ADG/Chief
document the decision with details.
(For AESD, the Change Management Register Form stipulated in the CAD Project
Procedures Handbook shall be used to document the “No™ decision.)
2 If “Yes” in Step 1, identify Project Manager to undertake safety assessment; conduct Project Manager
SCARS, prepare SCARS report and complete SCARS/e-SCARS. Facilitator
3 Accept SCARS report/e-SCARS and approve controls. Chief
4 If the “Overall Safety Magnitude” of the change is “Moderate” or “Major”, conduct HAZID Project Manager
to put in place additional controls and to ensure residual risks are within the acceptable level Facilitator
of safety defined.
Prepare HAZID report and complete HAZID/e-HAZID.
5 Accept HAZID report and approve controls as appropriate. Major: ADG
Moderate: Chief
6 For “Major” change, prepare the necessary Safety Plan (Concept/Design, Implementation, or Project Manager
All Phases) and review when necessary.
7 Approval of Safety Plan. ADG
8 Implementation of controls that fall into 3 different categories: system, regulation and Project Manger
training.
9 For “Major” change, collect and collate evidence of the completed activities described in the Project Manager
Safety Plan, prepare and review Safety Case.
10 Review, where appropriate and/or as required, safety performance of the controls through Project Manager
test, trial, drill, exercise, evaluation, simulation etc
11 Acceptance of Safety Case. Chief
12 Approval of Safety Case. ADG
13 Conduct pre-commissioning review/check to ascertain all the safety requirements are met. Project Manager
(For AESD, the Pre-Implementation Review Report stipulated in the CAD Project
Procedures Handbook provides guidance for documenting the details of the pre-
commissioning review/check.)
14 Go/No Go Decision. Major: ADG
Moderate/Minor:
ADG/Chief
15 Change Implementation. Project Manager
16 Conduct Post Implementation Review within justifiable time span after change Project Manager
commissioning
17 Monitor safety performance of the change over time, collect data and conduct trend analysis. Designated Officer of
Senior Grade or above
18 Conduct regular safety review meeting which shall include system description and baseline Designated Officer of

hazard analysis to determine their continued validity.

Check if the acceptable level of safety is met to accommodate prevailing operational
environment.

Modify/add/remove controls as appropriate.

Update SCARS/e-SCARS and HAZID/e-HAZID as appropriate.

Senior Grade or above

Safety Assessment Table

-13-




Yes

Change
| Implementation

Record decision

Determine if change
affect safe operation?

Identify Project
Manager &
Facilitator

l

Conduct SCARS
& prepare report

|

Accept SCARS
report and
approve controls

"Overall Safety
magnitude” of the
change is minor?

No
(major or moderate)

End

Yes

ifespan of the
changes ended?

controls

Conduct regular safety
review meeting & update

Monitor safety
performance &

"| conduct trend
analysis

Conduct post

’—'—v implementation
review

Change
implementation

Conduct pre-

Yes
(minor)

Conduct HAZID
& prepare report

Accept report &
"| approve controls

commissioning
check

Go

Review safety
performance

.

Ehd shadlad.

I
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E/
A

Collect and collate
"Overall Safety evidence, prepare No l
. P Yes
magnitude” of the change (iodsrate) & accept safety

is moderate? case I
Yes |

I "Overall Safety

No ct "

(Major) magnitude” of the l

change is major?,

Prepare & review | Approve safety Implement
safety plan = plan controls ’
Note: — — — Processes and decision already covered in the Safety Assessment and Flow Diagram of the Safety Case Development Procedure

CAD #E7T Safety Assessment I > FJRFACE A TR 3 I ~ PR
T 38 IR Safety Assessment Frasel| LAY SR - 008 FECHERN
Hazard Log > A MHBARVERIE(E Ry - SRETNZ2FEK
JATEHZe et (Safety Plan) - REFNILUEHSE - RARIEFITHIE
AR - R — R gt A HIEE A ——dh - aiaEed

o Jle



GATA AR AREEEPI T -
BITOCE R - WIERLIEASEE - CAD EEHETREBI IR - R
TR Z il Safety Assessment B4 HA Y18 25 S AR 8 PR B F it e B 7 40
PEHISCHER A A (G T BT - EUECCEIEA] - ISR AR S - 561
JRAFTHRIAVE TEE SE - SRS KGR B R 1A - B
FIRTEE N BT - B fRra pilA R AT THIRE - MEE AR E R
NITTERERE R R SRS - 25 EEEET -

(=) Z#&E%
CAD WyZe &M 3 TR
> ICAO USOAP CMA ( by SSO)
> Regulatory Audit ( by ATMSO )
> Internal Safety Audit ( by SM of AESD )
% 1 B¥ER = E4 2 ICAO USOAP CMA (Universal Safety Oversight
Audit Programme (USOAP) Continuous Monitoring Approach (CMA)) » FtIH
EZ% ICAO $HHHEHE BEIET 2 2B FEEMIEZBEIZEHTL
e 2 B H AR BN « HEE BB S EIE - CAD &
RO &Y T~ 8 AR ICAO ¥ E| CAD #ITZ2EX » Wi CAD EZ
HRIL 2 2PNz H CAD 72 2013 FEEIL T SSO @ Z 1% SSO FAELA
ICAO ERZHVES - #wifi &% CAD Fr@HVER AL -
565 2 JEARAY Regulatory Audit (RHIE A EMTEE < Regulator-ATMSO $1 ¥ H
FRNETTER  BFHRE 7-8 (HEEE T - 3UE BN T REEEHIE - 2018

F CAD ATMSO HEEZ AT -

Audit Ref Inspected Area Tentative/Actual Date
SMS/02/18 SMS Processes (AESD) February 2018/22 Feb
CNS/03/18 Equipment/Systems (On-airport) March 2018/3 May
CNS/01/18 Equipment/Systems (Out-station) May 2018/17,25 May
CNS/05/18 Training Programme and Competence Assurance July 2018/31 Aug
CNS/02/18 CNS(TS) August2018/26 Jul
CNS/04/18 CNS (Projects) October2018//14 Nov
INV/04/18 Technical Occurrence (AESD) December 2018
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55 3 J@4k Internal Safety Audit FLANEIFEEZ BT Z NERERX - HifTE
firins » £/0F 3 FN—EBZZH—RE - HEEKFE - BN
BB S HATE R SM B85 - BfxH SRR IR S E M
EEEATAYE 2 (Assistant Director General , ADG ) » CAD HYEZ A B E

SCEAERAGISR - 10 CAD R B HF IR F R II8Z RFATER e RE 28R -
(™) Z2HRHA:

CAD iR ALt HMERA

1. Air Traffic Engineering Safety Advisory (ATESA) : FH SM &ZE#17 > SM

FEETIVEE - FEEFECES -
2. Sharing Café : & 2-3 {E H 2 #— - #

o
0

1

]

=113

BRI Z B M R FEE
S S AR P RS RSO (ISR ) -

3. Safety Briefing : f-FF 2RI — 20 R BB ST HARY E LR R fiheE T
[& 7 R IR A e - (R 4 LA
PCER R -

4. Lesson Learnt * &— B RSEAF B R AY R B A AT - LA FF
R E&GEC DIy Z T -

5. Safety Library * fHE% & E B LA AR 4 EOEE(CER -

6. Safety Bulletin Board * fE¥FAZEFOIEEE T A - AR ERTHYE
E
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CAD News Bulletin

Notice to

taff -
vernment has kaunched the ‘Preparedness
J'ERSF‘I\ on 12 June 2014 and ‘Alert
10 the current e »m»a\:x) al shuation. The

Piease bo informed U

Plan for Mdde East

Rosponse Level is ad

£y \mapr has been
-~ hip:/www chp Gov b
-.,-f o vl from ‘Serious
T se Plan for Influenza
W -~ — ss Plan foc Influenza
21-25°C” °-. 2018-12-06 03:13 PM

Safety Bulletin Board
AR MR AR CAD B S HIHERIR)C - CAD Fonratii g -
AR RANRA R IR S - MiefEHaR 2 ALy - PRG-I - {HU
FIRy SRR D - ATREN R 2 BB A SRR 2 -
= EHEAEEEE
ERNEREAREUE A SRERE > NG EE— R > BT
IR BRI T R 5> SOV E R TS B EHIZE R > A PRI
BT MEENREZIUE - BEHFEERHERAZERH S > g
HAEDETAR 3 (8 H - ZHEAETE0R - (BT — B - HasE= 3 (H
H e f SRVE SRR E AR - HUGE R ERRREEG N > SRR
AL EER Bl R — 775 > st EHIBE A RBERAE - RIS
2 [FIRFIREREARE AR AR 1 H RRRAT -
IS B Z g > Sy DL N 2R TR
(—) ZREMHSHE HPERAE Ry CAD 636 9530 (BIEAHERF)
RZAE » IR IBETZHEE - /K223 (incident) JILLHH -
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B 53 R MR B (LOS, loss of separation ) Kz Bl T o i (K Fife

W A RIERIR R N 2 LR B ES -

PR (EE2E Bt ) BaREAZHOLIT 38 » RKHEK

TAREAERE R Z A2 ERTE - WA B2 R T IV 7225

(1) CAT 1 : FIfihbse N s (EREEEY 50% (EE/%)

(2) CAT2 : WIfitAhRse N S (EREEEDY 80% (/)

(3) CAT 3 : RafiitaRmmE Mt S EREEE (ED)

Technical Infringements (TD) : RIt&HIRREET & R (FREERY 90% AL -

H At E T E AR EE HIIS R 2 B BAETHHRIT R

AIER RS E RIS Z H0: - Bl R eAER R Ea0E - S

B TLRVEAE » DVHFFE LU R

(1) AU frehi e e by

(2)  AEFAPRREZ FF R f R - (Fraf e (h— TR HEE RS -
H A TR R - R 2082 3 [ scan » DIREE 2
TR » 3 (8 scan &9/ 20 7)) -

(3) MUESERMEAERIEREZ S - oA e B SR
TERRAI P HEAE Ry AR - AITEHAFERREEE - (1 © i
TREETR - S REFTRIREE S e & - B T BN EZEK M

(Incident) F1E -
Minor Occurrence (MO) * (KT S EFEHEZ 1H - HEERZ S
PR -

EHIFE R

TSR E R - BOLEE BRI AR - 8EEEL2E Mt

PRI ZE SORE AN » 23Ry ATMD (BB g ) K ATMSO (&

HUES - Ky ATMD HY ESREEL) o EARNFEEEECR 5 2R s

4 > {1 ATMD Fij@ &P E SR IR AR 2 AR R TR 04k -

-18-



AGHY 96 /NEF A S Regulator (ATMSO) H:[EIfaREBHEE R » MR
ZERFBAES - WHERHHEMET > BIRER ATMD 2 ATMSO
A o BITEENHBEESRE > GiLiEE - HAEENYE
B S G B EASSUE MR R ES - SIS S REAEGR L 2 5
7 - ATE IR - $HEAEEAIEE ZERIZET - Ha P B

T

. CAT 1 & CAT 2 Z edHfif2

(1)

(2)

PR E R R EEE R SR > R REGEESE ATC (A
7Y 5 RWEIRE - HEE AN EZZHS > rgiekEms - B
HESENBERTLIECS) 107 30 HTIERNEES T ATMSO »
i ATMSO ZARY 7l TAFE H AL > Wi T RATEHY
DDGCA (EIRfiZ R ) - FEHE DGCA & (RfiRE) - 77
RS -
B Ry CAT | ZEHIZEM B E R BEENA T AR B
RSB #7577 (lesson learn) DATFE SMS ¥ > 57
SHVHRAGERAEE N E - EREMEA AR - RS

3
i
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\4

HEsER 5 TIERK
EEEAN

WA
(2018 4F 10 H Y IT)

FH ATMD 22 A
5 ATMSO

M\
W&

ATMSO 30 EH &
T CAD BljE

\4

CAD ElE FRIe &
WETHRE
(30 il TAERA5ERK)

!

2
{ e }

CAT 1 Jz CAT 2 B R B R
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2. CAT3 ZpgEHLyife
PHEERIER CAT3 ZEFIEM » BRG] - SCREL CAT 1
Ko CAT 2 SfF 2 RIS - PER B sepl S 8E 5% » 5245 ANSP
I FERTA] & BEE G B ST M5 7 —107 8 FEAuHY CAT 3

B ERS - M RE SIS o (BN A RIE ML FTEHER bR s

AIE - AR R 5 -

(1) BrBEEEms  HsEE Y SRETEA8E - 55
LG E B TSR - EORENEEE R AR o F5HRL
TEZEBRAIL A SMS Kt

(2) MEEREZWEF " OsEE ) BURAER#ET lesson learn
{HEAEHZBEE JREH ATSMO 5 ATMD AE#ET T/ .

3. TI K MO Z B3R

FHF SR O SO BB R e A 7 =

RN IRE Bl E LRI I E T - MR PSS - B R
AU - St 583 lesson learn HYEE B © SRR BT & H LSS E
B B2hEAREMBEESR TN tTEUAER 2N A GiEIE
W T A B E A G SR i B H s i - A AR AR A28 <
T EATERE 2 FED - AR VR DU R e 2 7 SR - FARIE
FETNBAEANE » HrERIRAE B BF a5 -
PYERIGCEAE - BEATENE TR - AlgREEER 40 PER
#r o (HEEEPAEEELA R A -
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=~ I AHE I [E] ER LA 8BS (CR V)RR
(—) CRV 4gp&fii
CRV 444 Common Regional VPN » CRV R FIR MR AR ISHIELRE -
SRR SWIM ~ ATEM ~ VUSEsfgveE B S RN % < ERHE Ik -
ez L BB BE(X.25) 2 SR o ICAO For » 2020 FIEZEFTH
ANSP 1y CRV 4 Brte 2 AL T HI -
1. HAEi#EH AFTNX.25) R #HIPRE] -
(1) BEAPREAYEEH - (R (R4 A -
(2) HERHHEEAR » B ARMRIR s 64kbps » fl0A S H2 0 A AR 75 40
VoIP ~ SWIM 2 IWXXM > # ICAO AR i f -
(3) HridEaaEaif g » HEHGHE -
2. CRV HEp&rvades e

Current point-to-point
leased line architecture to
connect 5 locations

CRV Network architecture
to connect 5 locations

Location 1 Location 1

&7 T »
/\_\ “[ .
2 e ST (MPLS Y e

* Network

Location 5 Location 2 Location 5 (Service Location 2
jk/Prowder)I
Location 4 Location 3 Location 4 Location 3
CRV 4E&FhLEELE
(1) {#HHEFIEZEHA Internet Protocol (IP) #BEA I E » 71 IPv4

R IPV6
(2) i HATEEREET RO T R MPLS B AL ER s HadEis -
(3)  (RESPAZHYEE BERL A HEER(VPN) - DIECRERHE 2 4 -
(4)  Quality of Services(QoS)IIAE » B EAVEHEHA B I HIERE -
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3. CRV 7&pg PCCW Global £ FHHYFflirtE

DAMPLS 558217 IPVPN E1E CRV 4818 > (4K Label Switching Ffliy
EFTERHE S > BLEARE packet routing TR [E 2 R B Router
2 T (i R B AR TS FR A T 88— B (s (S i
VAR DA RS S B S 1 I R R RE R e R R
B H RS TIEAIE -
4. CRV HYR[FEEE B £
PCCW HEHY CRV 48RS I LU N bk o BERE 58
(1) ZRiEEEHRE MPLS Hi%
(2) DL Ring Toplogy 5 =B e HiT G
(3) & CRV Pl ds KR AL 257 20 MPLS &
HAR i R EIEAE R CRV (3 R A SR gsAa s N T3
5. CRV HYFEH :
(1) FIEHAEIDUEZE AMHS Bk R T -
(2)  RAGKEZ -5 B HERR B 5T (Voice over IP) R R B ST HA AR
5 o BIANELAR I AT 1 0 2 3 ER(AIDC) ~ BB R =
(ADS-B) st & EFRERHATEM) AT -
(3) Foé& ICAO BARIEARE] » £ 2020 FRI5EAEZE XML f&=(HVE
H o B TWXXM e
(=) CRV OG graItHRaE
R EAREIE ICAO g SFTLUREESEL CRV OG &% » HAEFEH ICAO 44
IR SR AC S MR T8 H BT s A SRS 2 E CRV
HERT > MEErastlaom B R s VR DUE R TEDHIEE A& CRV BZE
Z AR TG - FERIE R ST E B A ESH B AT CRV OG FkiAH#E
TEEAEE A &8 B0 CRV BEEENHEVER - BAFNA GRS
BUREARES FH AFTN(X.25)2405% CRV 4ER&HIIFAZ -
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1. HAl CRV HIFiSES BEEE HAGTER ATN to ATN HGBE S
CRV #di% > HEMLEL PCCW Global {EsEEr#ARHES > ILEREHE
CRV-0G 5 2¥ -

2. CRVHVEEREE2017HE1 A -2019F 128 -

HAEER 2020 £F APAC &I & 58 CRV & -
AR 2020 4 11 H IWXXM 8= fy ICAO 4 MET REAHARE
:T:Q o

3. GEEBIMA CRVAPVERAIT : B HERNA TS (¢ HmBeE R
GhUEL ~ SRR - BTEARTUE) B RRTRVARES » WEETEEY - EiRl
BIRLA FIR LAY AR S R U B EINGESGY - & B H L S R ARG
RN EEEE)EE CRV 847

(=) AREEEHEATEE T4

1. ZALRAUIBHRIE A hI A GE AR CRV 481874 > 5 — (B4R H O
i CRV $8REA0 N E T  BHA RS T E R = R
(R AR TR I R -

HIFUIG R RE CRV 41 2R R E
IfAE CRV AEEHRAY B AN AL RE IR VPN Sl i > ERHRE EE(E
QoS 73l - flIa - AEBEFEEERE | RS EOEETHRH 1
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%]

FREURAB SRRV E R - L ER T TESRE] 256kbps HYAHE -

Preconfigured Bandwith

A G G O
High Priority Packets (Voice etc)

[ 7 | 1
Medium Priority Packets Va
———3 7~
Low Priority Packets

& QoS &R TR (Hih
VOIP HE SRR RmAIESHE - DiPrsE VOICE HIFRE it
PCCW fR At it T A 4a% Pimigt s - B Rodf B AR HY RS AL tlE] -

Core services (transport)
Additional service “Ethernet plug”, IP

MPLS/terrestrial

- B i Analog/digital voice
nd user’s

i Gateway service

) IRS Core services
IRS Analog voice SLA core services

MPLS/VSAT

VPN/publicinternet

. . MOS
Service requirements ,iiaw or A-law

CRV 7R HE L A TERE T AR TS

25 —1E PCCW $24 analog port 1F CE BEHHES I » —{Ef54H T DAFR AL 4
port » A= FRE B 251 port RIFFZEARSNE - #2HELL N/ HE(1)G.703 {Hig
El (QE&M 6-wires (3)FXS or FXO B H#E4T voice dial routing AYILEZZ% H
s 8 {# > (A —({® Call manager 2% Soft Switch 2H#% 8/ routing
S—TEZ R F B T2 VOICE Gateway » {75245 CE & HH 5% MPLS & -
S IRMUIE HE 7 2 17 GRE Tunnel » i BEAVEE B2 E MA{ElEE FH 2571
& BT — (R A AT S W AR AL R R - R AR
REEESTTHIRL R A4 S (R /RS - B & i s (e
PRSI - S B RHRES JTHY R 1% - (£ ERHEER L 7 i & P A
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SNRINEVERIEER - BA& ¥ 57 Eln &S s BAVE R -

P1 Connection

I g

(Operational System) | - —mmmmmmmme ey
Pud(age A }
| bandwidth: 2048kbps :

ANWS South ATS Park
(Contingency System)
International
Switch

~
} Edge Router Pnka;e (4 H
§ | bandwidth: 2048kbps !

#5128 2 2217 Data/Voice GRE Tunnel

W_E B R A B ME =8 T {0 W OV —(EAS & Y H T /F GRE
Tunnel > 1401 416 575 AR Data A #5755 21T 3x2 {Rkif i  PCCW Global

& MPLS £/ CE Router Zfiffeft S fREne 7 » A& AR THYRIAL
SR - I0E R RTINS R A4 (AMHS) BLEE S 4R ER(E ]
FLBR FH WA 5 4% i % B (8 5 R Y (S B s - BEAS AR AT A Rz
99.97% : ' HlER (L E M (TR Zae (A > FHAH Package C IR > (HHIE
— 4RI A S RS o R AT Ry 99.5% -

-
IANWS North ATS Park | Package A i
(Operational System) 1 bandwidth: 2048kbps |

Fukuoka

Hong Kong|

________________
IANWS South ATS Park :“';ﬂ:led Ch i :
(Contingency System andwidth: 2048kbps |

A& e MPLS = &

2. PCCW fefft CRV & BEHREE &Y 72U MPLS £ -
(1) Package A * EHMI{EAERE 1 MPLS B EAFERSREEE
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JFHY CE B§ e > B R LITRARES > RIfRE SR AT A Iy
BEMEmREMR - gl BeilFREEL o -

(2)  Package B : f2{t—(E4Eps B =1 CE PEH23fEER > 55
4 PCCW &2 {E—({@& MPLS A > 540 IPSEC Port $2{LH =
ETT1A4RF] CE B8 HHes » & TR FERS » B 8iUHR Sz
SR ©

(3)  Package B+ F4REEEL B J7ZAMIE - HUEHTRHIEREEH PCCW
PR -

(4)  Package C : {2t —{E4ERS H 1B = 1Y CE B8 HastHZE - 5
FH B AE AR IS B B A MPLS & > [R5 289 F itk
il i - E AR E R C YT -

(5)  Package C+: #1[F] C 5% » #HYMEHE—(#E CE P& HHes(F Mffits
& T4 CE B8 Hessd R EEI A A = FE VRS 2
{5 FAAY CE BEHHES -

(6)  AEBRA A+C WYARF » FE 3 RES EHAVESEIR AT © 1EIE
HIVER MBS B G (B R R S MEAT

: AAAAAAAAAAAAAAAAA Primary Path Primary GRE Tumnel
9 MPLS latorm o Mongong

ANWS South AT
(Contingency S

S Park
stem)

=

In Kaohsiung City

{PackageC |
I bandwidth: 2048kbps |

Edge Router

BORHME 55— R (R ok



oS HIAE Local Uiyad AE S [ (FTHEE: CE P& Es i R EUE TP IR &R
B B ETATE T - SEE SRR G B EICE S — o S (AR
EEAL)A &R

Legend
ANWS North ATS Park
(Operational System) ——  SccondaryPath — —  Secondry GRE Tunnel
T T e e e ] 1
| Package A !
| bandwidth: 2048kbps |
L e e e e g e o g e 1
Hrm@%} PCCW Global
MPLS Platform Hong Kong
In T an City | W OV | TSy, NS e

ANWS South ATS Park
(Contingency System)

\PackageC |

I bandwidth: 2048kbps |

Edge Router

BB AE - BBUHREEE R H
& R ERE RS — e (B FR i (RT RE /& W &2 CE R R 2s [FIRHE B
WA (PR &R (RIS R T Eh VI - B S BB B 58 i s
FH (I Cu BB 1) A & g Y St fp P 2l BN o

Legend

ANWS North ATS Park
(Operational System)

| Package A = Third Path — —  Third GRE Tunnel

| bandwidth: 2048kbps

\“”m%e PCCW Global
\C X@ MPLS Platform Hong Kong
ba g SR
1

Edge Router

iPackageC |

E bandwidth: 2048kbps

Edge Router
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EE - E e BEUREE =8
3. ARHEESERAYRE] -
AREAREEH PCCW Global $2£HY voice service » i H Z28% VOICE Gateway
W NERTR - AR FXS s 5 SRR S B ARERY VCSS 24 -

WG -
FT( WG Customer owned
Managed

I
_ o : Outbound calls Media G/W
4
PCCWG a 1P g2,
CRV '

|
| Inbound calls
|

PCCWG
Demarcation point

A& H # VOICE Gateway ## CRV 4%

& I S 8 U Y 7 ] B AT AR IR B By U7 20 TR R Y B AR R SRR AL
Ky CRV M Ein (S RATIFRE RS T AV EFR TR [E) - 207° SIP #Y
4t 77 LS A9 E (Dial Peer) VAT & PCCW IS - K B
ZHEEN QoS H4 > £ MPLS LS A fm (B LIRS R E Y
(T - B L TR R T ae M s R BRI A IR B4R - K&
BT AARNUE RS HAERTERE 3 B5sEE > FrDULREL AESD & &
CRV Mg BN TIZENEE - B & B WM VOICE GATEWAY 4 A&
ZF I HAY S Al R CE PR esiE R~ B AR - AT H S PCCW
Global FAFRAT Gak FAEIHENE & T EMPS 2RV T2 MER I TR [ER
FHe CRV #EZHVEM#ER VOICE GATEWAY - fi[E B Sah4E H 1k 2
email % [E A H[EE1E PCCW GLBAL HERRZ17% 75 GRE Tunnel > &
Tunnel ZENL5E &R & 76 BB RIHVELUIE - 55500 - BAETTHEFR
AR B AR B4R P R s (L FE RV AH AR S8V EIH - P DU B A -
=% CRV RESAEEE) - FTHZ A RIS HEE] CRV 4ER8HTETE -
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(P0) FlamEep iz

AREEEH 107 4 10 A52Ea—t AMHS 2408 % - 7t 108 3 A%
BRAGINTT F 5 B S S AS B R P AR PR 1RS> FiT DADMEZEAE 3 RiTELMD
et DR AR B A T 5 AT B W H e TR E R AT, -
HRTE T AMHS 24— EFE 44 F R [§H X.25 Bl s
TEFrREEA - & - BEf&FE I X.25 HraEEmsE e+
st iR Ry AFTN X.25 Bridge) » & 3 REUMFEGRA H/MREEHE R B
I AT REEE AR S PR R b 2 e E 2B S AFTN X.25 Bridge B4R 1% 75
FEDE N BRI 5E RIIG T BhE B i -

-30-



&HEAFTN 24 m FAAAFTN 34
il;!l![’-—. !! e’ S
N 25 8%

AFTN

X25 Badge

S8

AFTN {5 1

H AT AMHS {1 X.25 7R

FEFHIL R AMHS S 40K ZEEUF X.25 Bridge IAEREA E AMHS 44

ACE CRV 4Bsta TRl A X25 (Fmfd s bl 2 [ - IEAMNEETTTEN H
AN ARV B S 4RSS - FrPUEJONEETEHELL AMHS gy
{BJe% AMHS Pl EEUAEI & FEa amat 2 RG] - g Asia/

Pacific AMHS Manual Appendix E, ver3.0 » JHIERAYEBEEATT »

HK Taipei
Network Network
Interface Interface
Device(NID) Device(NID)
HK Router TPE Router
(customer) {customer)

Mapped to internal Mapped to internal
AMHS System AMHS System
HK AMHS «—P1 Connection——» TPE AMHS
UA Terminals UA Terminals

FAe(dE A CRV st AMHS P1 4R IS i
HIEAA ST

-31-



(1) FEsRIEH /M sl M -

(2) AMHS-AMHS : Submit, Transfer and deliver an IPM (UA AMHS to
UA AMHS).

(3) AFTN-AMHS : Convert AFTN message to AMHS format.

(4) AMHS-AFTN : Convert AFTN message to AMHS format.

PCCW R AA CRV S im

RBBAERA M P EBEEISMT AMHS 248094885, » ATl REE
AU S B ORI, - 122 AMHS Z48 AMHS
FAR Pl AR BIRE < G HBIZE CRV SERSARESTE H BIAREE Uik
{& > Pl 42 R 2T FE BLIRAR JH 4RI (Recovery Time)
Rirpaaersiiifd ATED #55 PCCW Global ZE CRV 48EEHH4% A\ 8
B B N AR E BRGNS v AT B
KEEIEF S BRI RBARIFE ARCEE - ERVHERIE
2 > EHABIEE 1 A > PCCW Global DAEZEE A THAESRRSE-H 2 By
CRV 488 » At DAA B T a5 AR B R 225 A2 B fp B MG -

F”w

- BRI
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CAD T2 5Bl B EHr—XHY ATM 2 &RDHRE K (T i -

() BB ATM 2454 2016 48 11 HIERBH > RS0 ERE

(Raytheon Company ) » HAMEEFT&

-Global Air Navigation Plan ( GANP)

-Aviation System Block Upgrade (ASBU)
-BoRT B PR TRATE B2 S R i

H R B E3T 2T 280

/ ATMS

\

CORE
Flight Data Surveillance Data
Processing Processing
Sub-system(FDPS) Sub-system(FDPS)

Advance Technologies

ADS-B ADS-C MST MET
AIDC Safety Nets
Y PDC AMAN/
DAPS CPDLC

K EFS

DMAN J

T ATMS %47 ZRtElE

/Z;\\

]

ERENSREEN ST - PR/ R ST E 2L - JREAREE 4 > [FIIF59E ADS-B

aflfe - HAEE 8 {lil ADS-B UhE >

i ADS-B 2t - AN BE R TER R SR E S (FL 290 AR )

TERUE 28R RO R 2 ATM R4550  iBECE 2 EfTR 2%

4535118 Fallback Z4%% & Ultimate Fall Back 245 » fE 2> ATM &% &
Fallback Z4t HoRpEEIGE BB AT > 5 2 B~ Ultimate Fallback
2475 > HIFgEf A\ S18UE » 55 1 & Fallback 2% EE 2% /1 1E K

TR HE > BUEERGERES | ERTEAGR TR E 558
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2 EFEAHATIEEA K ERFE | EfE - TENIBEE ENTER
SIENFRE T B CAEZE T 2 IR AR EZE -

(Z) T HH#E(T 248 Switch Over » 1 ATM Z &R VIHAE % Fall back £ >

R ARG EH watch manager HIFE{L » P T 22 BB SR EE
KRB (AR - Al B — R TBCEET -
B BRI T > 4 Upload F Fallback %4 > 52k {1&FF Upload £/ 3
FLATM Z47 » —fREARER AN & A Ultimate Fall back Z%% > R AL 247
IR HIR E RS ERBR > BEEEMEEN S —EME LR EH
1% BN R EHAIMEDIHAE] Ultimate Fall back Z4%% -

(=) fE RS (R L —REHE g2 B EE P OMER
H 2 NBEEANIERE - S ERERITLIN R U R B
05 o BAROR - ST R RS  BIOREEEEE - EREH
HETT 2458 Switch Over &I -

(PU) 5341 s 9 1755 —% Surveillance Data Display » SLATE4REAEE Hl%=
745 Flight Radar 24 » {HE 5858 » HETTEHY Surveillance Data
Display F##1[7] Flight Radar 24 —#5% °] UK E S TAHTRENRE - 5591 > &
ABEITIHEN R GUE T $HERZEE (inbound ) B (outbound ) HIRTHE
GTBEOHTR - SEEBETIRNARIEEEFEER BT K -
ME&EACLLL E-Log 7730 » BRES: ATM R4 AT HEIAIRTE - Z 1%
AR A B THE (S 1B T -

(1) EAREA 2 (EE=Z (1 BEAFAEEE - | REREHEREEZ) H
AT IEAE B SE 3 s 2 - DARIIERI AR 2 56 3 it - B R HysE
ZRAGESEA B gICEF T2 EBI e (digital monitor) » &HFk
TIE > BARGHAREERIEEZ (remote tower ) HYFRE] » A J7EIE
(& IEATE - W fE B B -
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HARRE

(—) BHIERES)

HENERE BFALEE  ARERVERFOLBAARA - BE
HUSTopoe » 5B RIEN R EHISIEE —(FEEN - B
N BES B EIREEnIZE B > 4SS g i m Lz -
ABBCE bR TEREM EZ NS » 3%A —(EPIBE & - —(i watch
manager 5z—fiZ FDO ( Hift i TAZEl#w{E ) - watch manager 7N EE
&t > HAEDIRE B L7 8 e =2 1F 10 B » B watch manager FFS{iz
SRR PEESE B watch manager MH 5 8% » BEREF R RIR 24
INIFEEE
FEACE

=

1.

(1)

A.

(2)

&Sy

TEHRIESRA; © 354 TRK (arrival 1§ )~ TRE (outbound /& ) ~ PLE
(planner [ » E MU A EICHE - B 2 (8T 2fESL A 18 PLE %)

F2 EA (assistant f§ ) °

TBHRETGEE © 34 TRC (central & » fUIHEIFFI) » TRV
Carrival % » R SERIGMUIE (B 7 SRE K > SRS (T
FEEERE ) ~ TRW (outbound f# ) ~ PLW (planner & » &
TEREAURE > 2 (EEEFEILA 1 8 PLW FE) & WA (assistant

JE) o

FLC J# : Flow control [ » ILJ& (i & B BUMIE e 88 MR H -

&K Imeh oy

TERMINAL & : MCU CHEPI&IHE ) ~ TMW (terminal west

EFEAEPERE & =5AIHTE ) - TMS (terminal south » B3R
E B ERIAHTRE ) ~ TME (terminal east > & 52 5 AT
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WH ELATO #EERMEIRENR - HEAEE LR R
Z 22,000 IRAZ EHELFRE A& R -
B. APPROACH J# : FAD (final approach director » final f& )+ APP
(approach fi ) ~ DPL (departure planner ) ~ DEP (departure i )
DEH (departure high f& > fiifEEICIFREL ) -
(5) A EHEEEER R

1. BEUE = HBRER BHEDE A =Dt > il R B4 7 /N (7
45AM~2 : 45PM) ~ AT /NEF (2 0 45PM~ 9 45PM) KeARfE 10 /N
B (9 : 45PM~ 7 : 45AM ) » R BEES > terminal & 82 approach & & 0f >
s g GATE R E &0 - (H2/ D &Bisk 3 FEfL -

2. iR B EPEM R A B o 7 N A PEE RS (R
EPE > ZLERE 1 /N HART EFE=ERE | WITREIRIKAT
2 3 /NEF o ATDAEIFEIERE

(=) M B BE 1% Performance Monitor

I HETH - AR IS  BUR - AEEEHEEEESRFE
&Ry - HERBUSREFERE - E2FRHa5 - BEHEFEAA
VA2 WLABAIRSEHES A - NS EREHEEZ = Dz
EETEZ B -

2. #TH  REEF TR —E 2 AN SUE DAY S B A e
BB AT - M EEEEEER R ZFE (FEHE
R ER R — ) — PR EERT— H 2 B AR - W A3 (E]
efigks - afsm e EE TR - SERIRIEARK -

3. BTHR - BRI IECR - —Fa IR IUIERVREE - EEH
NETEE - RN ERIUIBEES A - Bl atgtestFIErE -
H s bR B HIRSRERK R -
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B OREER

—  ARSEHEARRS BRI AE  FEEABRAGEHIME

i RSRBEATCOR OS¢

(—) CAD R fESE 2 - MRl e > HREH BTGt

"R R BHLER S L4 (BRI RIS TR TR S R AL
SEE - IIE Ry ] DUBTE RS SCR R AR EE > R
TRt NATAHBSCHEF -

(2) Ik 23] CAD » SRS A E g = B &/ N E 2Ry
Bt (ERAREILIFA=ARZNE - BERERENL > E2FL
NITREZ RN > ST - AT R e =N BT NS E
fir BfTakat 2 AR B — 2 - iHEGRESERE - SR EIRAUE &
ZFUFEER > IR ATHERF S -

(&) BHHNAREHRHAS( ZINES5E - BABTEANERIEREE
Y > B BITHE IS il RSB 2 H A nai - SR
HEHE B ZINSE > AE ] EESEE 5 B2 > 5
HERERZ2EBE R e - AR ZORE -

(M0 FH& R TR 2R TR > YRR IEREHEAE 2 5
7 REARRE T LA 4R R HIRIR A N\ BN A REOH R » SO0
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