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»- Annex 19 Safety Management

nnnnnnnnnnnnnnnnnnnnnn
aaaaaaaaaaaaaaaaaaaaaaa

Annex 19

Safety Management

Second Edition, July 2016

Total Aviation System
Approach

2" edition, 2016
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ICAO Guidance Material

> Manual on the Development of a Regulatory Framework for
Instrument Flight Procedure Design Service (Doc 10068)

- 1.6 SAFETY RISK ASSESSMENT
> 1.6.1 A safety risk assessment of an IFP is considered
completed when the IFPD is in compliance with the State
regulatory framework.
- 1.6.2 A safety risk assessment must be conducted when there
is a deviation from the State regulatory framework. & .

State regulatory
framework?
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ICAO Guidance Material

= SAMPLE STATE REGULATIONS (Doc 10068 Attachment to Chapter 2)

Title 14 CFR*, Part 77, Objects Affecting Primary law on the restriction of obstacles affecting the safety of aircraft operations in the vicinity of an aerodrome, etc.,
Navigable Airspace including obstacle limitation surface.

Title 14 CFR*, Part 97, Instrument Flight Primary law stipulating the responsibility by the State on Instrument Flight Procedure Design Service.

Procedures

Order 8360.3B, Standard for Terminal Design criteria by the State.

Instrument Procedures (TERPS) (There exist other regulations providing design criteria, but these do not appear here.)

Order 8260.19F, Flight Procedures and Operating procedures by the State’s IFPDS function.

Airspace

Order 8260.43B, Flight procedures This document describes how to request to the State Authority the design, validation, revision or abolishment of
Management Program instrument flight procedures. It also provides policy for the State Authority in the coordination, approval and

prioritization of such request.

Order 8900.1 Flight Standards Information | This document includes operating procedures on the provision of flight validation service (Section 1) and on the
Management System (FSIMS), Volume 11, certification of FVSPs (Section 2) in the State, specifically for the regulator, as follows:

AFS Program, Chapter 12, Instrument Flight
Procedure Validation — Section 1, Requirements to conduct an Instrument Flight Procedure Validation;
— Section 2, Issue of a Letter of Authorization to conduct an Instrument Flight Procedure Validation.

(See also AC 90-113 for related information for service providers.)

Order FS 8260.57, Oversight of Third Party Guidelines for a State’s regulatory functions on the process of oversight and audit of a third-party IFP service provider

Instrument Flight Procedure Service and FVSP.

Providers

Order 8260.60 Special Instrument Operating procedures for the development (including validation), processing and maintenance of a special instrument
Procedures procedure (private procedure), for a State’s regulator.

(See also AC 90-112 for related information for service providers.)
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ICAO Guidance Material

= SAMPLE STATE REGULATIONS (Doc 10068 Attachment to Chapter 2)

Explanation

AC 90-112 Development and Submission Operating procedures for the development (including validation), processing and maintenance of a special instrument
of Special Instrument Procedures procedure (private procedure), for service providers.

(See also Order 8260.60 for related information for a State’s regulator.)
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ICAO Guidance Material

- Requirements for IFPDS (Doc 10068)

=~ 3.2 PROCESS AND PROCEDURES TO BE ESTABLISHED
FOR A SERVICE PROVIDER
- 3.2.2 Operations manual
- 3.2.2.1 An organization responsible for the service provision
should establish its own operations manual in accordance with
the State regulatory framework.
- Table 3-1. Sample contents of an operations mantglmjor a
service provider -

PART / Chapter Contents Reference

Doc 10068

PART IV. Safety and Quality

Chapter 1. @ Define how to be involved in the SMS (e.g. the SMS of an entire ANSP) Annex 19 — Safety
SMS and QA system @ Provide a reference to the organization’s quality manual Management
@ Provide a statement on the resolution of safety/quality-related issues Doc 9859

Doc 9906, Vol. 1
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ICAO Guidance Material

= What is Safety? (Doc 9859)

The state in which risks associated with
aviation activities, related to, or in direct
support of the operation of aircraft, are
reduced and controlled to an acceptable
level.

From Doc 9859 Definitions

INTERNATIONAL CIVIL AVIATION ORGANIZATION

° a ° "?
Does it mean “0 risk”? Acceptable Level of

Should every organizations Safety Performance (ALoSP)
have the same level of

safety profile?

agreed by State authorities to be achieved,

as defined in its State safety programme,
expressed in safety performance targets (SPTs)
and safety performance indicators (SPIs).
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ICAO Guidance Material

- Safety Assessment methodology (Doc 9859)

Step 1

Describe System

Step 6 Step 2

Document an.d Identify Hazards
Review & Monitor

the effectiveness When addressing (New or Change to
of safety controls safety issues on Existing hazard)
Changes or Existing system
ﬁ‘ (in procedures, operations, C
equipment, system,

: site adaptation...) Step 3
Accept the risk or

Take actions to Analyse Safety

mitigate the risks Risks

to an acceptable Likelihood & Severity 4
level Step 4 /

Assess & Determine
the level of Risks

Step 5

Tolerability
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ICAO Guidance Material

~- Hazard Identification (Doc 9859)

=~ What is a hazard and consequences?
- A hazard: A condition or an object with the potential to cause
or to contribute to an aircraft accident or incident_(Annex 19
and Doc 9859).

- anything that could cause harm to people, property or environment

¥ injury, illness, or death to people;
»- damage to, or loss of, a system (hardware or software), equipment, or

property; and/or
Bad weather,

Mountainous terrain,

Lack of emergency equipment,
High workload

Use of alcohol and other drugs.
Lack of training,

=~ damage to the operating environment
> a dormant potential for harm in one f{
system or its environment (SMM 2.5.1.1)
- Safety risks: Measurements of the outc

Effects of long-term fatigue
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ICAO Guidance Material

- Safety Risk Analysis & Assessment (Doc 9859)

=~ What is the safety risk?
- Risk is the composite of the

predicted probability (or
likelihood) and severity of
each possible consequence
(result) of each identified
hazard (a condition).

> The risk matrix may be

customized.

Hazard

Active Failure

Consequence

X il Risk Level

ICAO APAC FPP

Likelihood

26 May 2021

Doc 9859 |Table 3. Exam

Safety Risk

Catastrophic
Probability A

Frequent 5
5A

O 1onal 4
cCasio: 4A

Remote

3A

le safety risk matrix

Hazardous Major
B C

Negligible

Minor
) )

D

3C

Improbable

Extremely
improbable

INTOLERABLE

Table 4. Example of safety risk tolerabilit

Take immediate action to mitigate the risk or
stop the activity. Perform priority safety risk
mitigation to ensure additional or enhanced
preventative controls are in place to bring down
the safety risk index to tolerable.

TOLERABLE

Can be tolerated based on the safety risk
mitigation. It may require management decision
to accent the risk

ACCEPTABLE

Acceptable as is. No further safety risk mitigation
required
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ICAO Guidance Material

- Safety Risk Probability/likelihood Analysis (Doc 9859)

- Safety risk probability is:
- The likelihood or probability that a safety consequence or
outcome will occur
- Consider a different variety of scenarios to capture all potential

consequences.
- Ask following questions to determine probability: 555355
v Is there a history of similar occurrences Frequent Likely to occur many times (has occurred frequently) 5
oris thIS an ISOlated Occurrence? Occasional Likely to occur sometimes (has occurred infrequently) 4
v" What other similar equipment or
. . . . Remote Unlikely t , but ible (h d 3
components might have identical issues? | Pielyto occur, but possible (has occurred rarely)
v What iS the number Of personne| Improbable Very unlikely to occur (not known to have occurred) 2
fO“OWIng the procedures In queStlon? Extremely improbable | Aimost inconceivable that the event will occur 1
v' What is the exposure of the hazard

Table 1. Safety risk probability table

» This table uses qualitative terms
» Quantitative terms could be defined to provide a more accurate assessment

under consideration?
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ICAO Guidance Material

- Safety Risk Severity Analysis (Doc 9859)

- Safety risk severity is:
- The extent of harm that might reasonably be expected to occur
as a consequence or outcome of the identified hazard

) Fatalities or serious injury as a result of: being in the a/c, direct
contact with any a/c part, direct exposure to jet blast

- Damage: a/c damage or structural failure which adversely affect
a/c’s performance, major repair or replacement, ATC or
aerodrome equipment damage, adversely affected separation
minima or landing capability

- all possible consequences related to a hazard, considering the
worst foreseeable situation
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ICAO Guidance Material

- Safety Risk Severity Analysis (Doc 9859)
- Safety risk severity is:

Severity Meaning Value |

Catastrophic | = Aircraft / equipment destroyed A
s Multiple deaths

Hazardous * A large reduction in safety margins, physical distress or a workload such that operational B
personnel cannot be relied upon to perform their tasks accurately or completely

s Serious injury

s Major equipment damage

Major « A significant reduction in safety margins, a reduction in the ability of operational C
personnel to cope with adverse operating conditions as a result of an increase in
workload or as a result of conditions impairing their efficiency

« Serious incident

« Injury to persons

Minor » Nuisance D
« Operating limitations

» Use of emergency procedures
¢ Minor incident

Negligible » Few consequences E
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ICAO Guidance Material

- Safety Risk Tolerability Analysis (Doc 9859)

=~ Determine the level of the Safety Risk Tolerability:
- Assign the alphanumerical safety risk index in the safety risk
matrix:
- the combination of the results of probability x severity
- Apply the safety risk index into the safety risk tolerability table:
»- in a narrative form, the tolerability criteria of an organization:
Intolerable/Tolerable/Acceptable
> If the risk assessment results falls in the intolerable and
unacceptable under any circumstances, mitigation. action is
required or activities are stopped

. Take immediate action to mitigate the risk or
stop the activity. Perform priority safety risk
INTOLERABLE | mitigation to ensure additional or enhanced
preventative controls are in place to bring down
the safety risk index to tolerable.

mitigation

a Cth n Can be tolerated based on the safety risk
TOLERABLE | mitigation. It may require management decision

to arcent the risk

Acceptable as is. No further safety risk mitigation

D g D ACCEPTABLE required.
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ICAO Guidance Material

- Safety Risk Mitigation/Control Strategies (Doc 9859)

- Safety Risk Mitigation/Control Action should:

- Be balanced against the time, cost and difficulty of taking action
to reduce or eliminate the safety risk (conduct cost benefit or cost
effectiveness analysis)

»- Be managed to an acceptable level by mitigating the safety risk
through application of appropriate safety control:

»- By reducing the severity of the potential consequences

=~ By reducing the likelihood of occurrence or by reducing exposure to
that safety risk

» By using both

»- Be bringing changes to the existing operational procedures,
equipment or infrastructure

- It is easier and more common to reduce the likelihood than the
severity
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ICAO Guidance Material

- IFP development Process (Doc 9906&8168)

Maintenance and
Periodic review

uonisinboy
elRQ

Safety Assessment

Flight Inspection
(if applicable)

26 May 2021 ICAO APAC FPP

Quality Assurance Manual
for Flight Procedure Design

Volume 1

¥ |ICAO

Doc 8168

Aircraft Operations

Volume Il - Construction of Visual and Instrument Flight Procedures
Seventh Edition, 2020

INTERNATIONAL CIVIL AVIATION ORGANIZATION
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ICAO Guidance Material

- IFP development Process step#7 (Doc 9906&8168)

- 7.7 CONDUCT SAFETY ACTIVITIES:

- This section provides a minimum of information on safety
activities. For more detailed information please refer to the Safety
Management Manual (Doc 9859).

- Safety assessments for the FPD should therefore focus on two
main elements. These are:

- application of methods for the design of a flight procedure, looking at the
methods from the reception of the requests, the application of the
criteria, the handling of data throughout the process, the design aspects,
including cross-checking, the publication process, etc.; and

- the implementation of a procedure, looking at the interface with other
procedures available in that location, the complexity and the workload

imposed on ATC, cockpit workload, flyability, etc.
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ICAO Guidance Material

- IFP development Process step#7 (Doc 9906&8168)

- 7.7 CONDUCT SAFETY ACTIVITIES:
- The overall aim should be to address the following five safety
assurance goals:
- the underlying concept of the whole procedure is intrinsically safe;
- everything necessary to achieve a safe implementation of the procedure—
related to equipment, people and airspace design issues — has been
specified;

- the design is correct;

¥

the design is robust
- the risks due to internal failure have been mitigated sufficiently such that,
overall, the safety criteria are still satisfied.
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ICAO Guidance Material

- IFP development Process step#7 (Doc 9906&8168)

- 6.3 Process Description

Parties

Quality records

Description Output involved References
7 | CONDUCT SAFETY ACTIVITIES ¢ FPD containing e Formal e Quality and e EUROCONTROL
Determine Level Of Safety Impact| draft procedure statement on safety officer, Safety Regulatory
Perform an assessment of the layout, report, the significance @ affected Requirement
magnitude of change to calculation of change, stakeholders (ESARR 4,
determine the amplitude outputs, allowing to , supported Section 5).
needed for the safety case. coordinates, determine the by e Doc 9859.
textual amplitude of designers. * 1SO 9001:2000.
Develop Safety Documentation description of the | the safety case y -f-:';f‘meggé\t':ol
Safety documentation to be procedure. that needs to Haarr}onisation
. and Integration
Provnded for_the be performed. Programme
implementation of a new (EATCHIP) Safety
pr?cedure should be agreed at P EREE
this stage. Normally the Safety Method.
!Vlana-gement System to be used « State Safety
is defined for the ANSP affected Management
by the change or by the System
regulator responsible for the documentation
are-a where the procedure will (e.g. UK CAA Doc
be implemented. 675).
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FOSA for RNP AR procedure

- RNP AR APCH review (Doc 9905&9997)

i (IcAO

Doc 9905

Required Navigation Performance
Authorization Required (RNP AR}
Procedure Design Manual

RNP AR APCH - RNAV(GNSS) RMP APCH - RMAV(GMN5S)

APV Baro VNAWY APV Baro VNAY

INTERNATIONAL CIVIL AVIATION ORGANIZATION

Doc 9905 design criteria PANS OPS design criteria

Performance-based
Navigation (PBN)
Operational Approval
U ETTEL
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FOSA for RNP AR procedure

- RNP AR APCH review (Doc 9905)

LPMA/FNC . TYJEPPESEN MADEIRA, PORTUGAL
MADEIRA  EiFINTTY RNAV (GNSS) VISUAL APPROACH Rwy 05
: ATIS *MADEIRA Approach MADEIRA Tower

é 130.350 119.6 118.350

§ oAy A;';@c'm Api Elev 191’

- 220° Rwy 146’

5[ Al ser- vPa Rwy Elev: 5 hPa Trans level: By AIC Trans alt: 5000°

16-45

55-:,':"““ ROSARIO 8 o
&—"“ N32 40.6 Fo

WO16 47.9 F &

at 4607 (314" . ,’

= GELO _5,;0 § |

N32 39.9 b IS §
WO16 48.2 }&.i- N

at 8507 (704") g ‘\Q"" QFE values related

to thresh 05

‘CAUT]DN: Execute all turns

over the sea due to high terrain
to the North and West of Apt.

By night the rwy 05 approach lights MUST BE ON.

If those lights fail before the aircraft is in such a
position, over those lights, that will ensure that the
high ground on their left side will be avoided, a
missed approach (RIGHT turn) should be initiated

PAPI (Both sides offset 5° to the Right. Right side not

visible on short final) should be followed. They are set
to define a 3.0° descent path crossing the thresh at 57"
Rwy slope is 0.8-1% up

Due to high terrain CAUTION should be exercised

not flying left of approach lights path

Wind limitations for
landing (relative 10 the
touchdewn anemometer
two minutes mean
values only): max
permissible wind.

@ Relative io the

or Rosario
anemometers

including gusts

LPMA /FNC "W JEPEESEN MADEIRA PORTUG LPMA/FNC ""'J!(FP_EN MADEIRA, PORTUGAL
MADEIRA isons (12-) IEHEETE o RNAV (GNSS) A Rwy  MADEIRA 2047 12 (12-20)IGIERETA RNP Z Rwy 05 (AR)
ATIS *MADEIRA Approach WADEIRA Tower ATIS TMADEIRA Approach MADEIRA Tower
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2 RNAV Apch Crs MASE4 MD]“\“ Hl’ AptElev 191 ;\? B RMAY Apch Crz Mas22 DAl N 2000° \
B 220° (3000 (2854 | F4071794) Rwy 1487 5 050" 20007185} |  minimums Ry 144" |1y ,(
2 3ssED APch: Torn LEFT To MAST4 climbing To 30007, AT MAST4 join ! 300 Efiussen arce: CTimb 70 3000° 1o MAS14 via MA550, MA552 and MA554_ ||
&l holding, or as directed. /@ B At MAS514 join holding or as directed.
Z| MISSED APCH WITH COMM FAILURE: RNAV 1 required. Squawk 7600. Proceed as P B] MISSED APCH WITH COMM FAILURE:  Squawk 7600. Climb to 3000° to MAST via
MISSED APCH. On MAS 14 holding proceed to MA412, then to MAS32 holding. Make one Y~ |MAS5R, MA552 and MA354. At MAS14 join holding to make one complete holding
compleie holding pattern at 3000°, then perform another approach. MS, pattern at 3000°, then perform RNAY (RNP}) ¥ Rwy 03 approach. MSA
Alt Sei- hPa Rwy Elev- 5 hPa Trans level: By AIC Trans ali- 5000 MA532 AlT Set: hPa Fwy Elev: 5 hPa Trans level: By ATC Trans al1: 5000 MAS32
T T T y — T

FOR RNAV (GNSS) VISUAL © 2000 within 10 NM S MHA 3000/‘\
e ° AFFROACH(FATTE)RN ,/Bmo & LML T, et mad 10000 'o R 10 M
| TORWY 05 SEE 12-1A. (2 ) }é-f\ [1AF)

| R M.ASSﬁh....,w ,{Q’ MA532

CAUTION: Execute all turns \ 3000

over the sea due fo high terrain A 2900 MAX 230 KT

to the North and West of Apt \

] N "MA528
MSA MA512

[ ,
\ 900/
NS

MSA MAS14

PANS OPS

‘— Wind limitations for
landing (relative to the
touchdown anemometer

RNAV procedure for cloudbreaking followed M-A”‘ twed R
by visual apch only effective when external — MAX 193 KT values only): max
visual reference to the terrain exists and car o S 1ON; Vizusl M.A522 permissible wind
be maintained from af or before reaching the  [=311701 24" Pyt 210%02
J MAP, and continuing visually with the — 1Tz e
I required vertical descent profile according = 0
] RNAV (GNSS) VISUAL APPROACH Rwy 05 2% { MAS54 | - \2-;&‘ 5
INOTTOSCALE g | The rwy may not be or remain in sight at all v:,b 2h ¥
1 o MAX 230 KT | the times but other visual cues surrounding | I s [ T
— I MAX 10000 i|the vicinity of the apt may be used as %L |
— & MHA 3000 !|sufficient external visia reference. = MHA 3000 u _
! MAX 10000 \ £ =)
- ] MAS514 A MAX 230 KT b
1700 1 MAX 230 KT 16-40 o MAS14
DIST to MAS6S] 1.0 T 2.0 I 30 I 4.0 I T s é" 3000 L~
ALTITUDE | 12607 | 15807 | 1895 | 22100 | [ 30007 - /i T foo”
rar
MAS564 MAS563 MAS532 MA
MAS6S B ANDATORY| 203-'51\526 R Arc 521.}; MAS28 pa 54
T — 220°—4 300¢ 2000" A7 MASE2 P
MAS566 . 1430 MANDATORY re 005
o 1000° 1200 :
\' 0’ Are
TCH 50° ™ 0 -‘.2“ TCH 50°
Rwy 146" | 2.6 2.0 40 47 2.5 1.0 |.s it Ruwy 144"
o 39 55 35 23 T0.4 5.7 3.2 2.2
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MAP =t MASSS _ LT‘] Maz st DA !
CIRCLE-TO-LAND CEILING REQUIRED Wind limitations for . STRAIGHT-IN LANDING RWY 05
TO RWY 05 landing (relative to the “‘°r020e . RNP-0.10 , . -0.20 ) RNF-0.30
required until MASS2 required un MASS2
M Not authorized Northwest of rwry touchdown snemometer. aﬂs ¥ Ragsle e e A DA
- two minutes mean AR .‘ \30 ’s) P P i . . . .
Kt MDAH) EILv1 [T — 12 A: 50073567 A-BO0' 656 - B207 (676"} | A:B907(748") C: 9107 (7867)
|Af oo permissible wind ""‘f BC: 5207376 0: 530" 386") | B: 810666 D: 830" (685" B: 9007756 0: 920776
B|13s | \ | ALS out | ALS out | ALS out
c|reo] 9407794 P 5000m | @PRelative tothe | ~ Rk 1500m #vr 1500m #vr 1500m
- MID or Rosario § B
p|20s ‘,ﬁnemnme'ers vt
including gusts. HE =15 1700m ava 2400m wvr 2400m
e rve 1B00m
CHANGES: New procedure. (©) JEPPESEN, 2018. ALL RIGHTS RESE CHANGES: Waypoint altitudes. Minimems. Q) JEPPESEN, 2015, 2018. ALL RIGHTS RESERVED.




FOSA for RNP AR procedure

WATT A

- FOSA Overview (Doc 9997)

= Why is a FOSA needed?
- In some cases the operational needs of stakeholders lead to

procedure designs which may or may not comply with Required
Navigation Performance Authorization Required (RNP AR)
Procedure Design Manual (Doc 9905) ;

- The FOSA process helps to ensure that the operational needs, the

limits of safe and efficient aircraft performance, the means of
assuring repeatable and predictable flight operations, the means
of safe flight operations when faced with aircraft failures and
hazardous conditions, etc., are understood by all relevant
stakeholders;

the aircraft operations, procedure design, contingency
arrangements, training and maintenance will all be at the level
necessary for flight and operational safety.

26 May 2021
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FOSA for RNP AR procedure

- FOSA Overview (Doc 9997)

=~ When should a FOSA be conducted?

- A FOSA should be conducted for each RNP AR approach procedure
where the more stringent aspects of the nominal procedure design
criteria (as per Doc 9905) are applied (i.e. RF legs after the FAF, RNP
missed approaches less than 1.0, RNP final approaches less than 0.3)
or where the application of the default procedure design criteria is in
an operating environment with special challenges or demands.

=~ How should a FOSA be carried out?

- each specific set of operating conditions, aircraft and environment,
all failure conditions are assessed and, where necessary, mitigations
are implemented to meet the safety criteria;

- the inter-dependence of the elements of procedure design, aircraft
capability, crew procedures and operating environment
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FOSA for RNP AR procedure

- FOSA Overview (Doc 9997)

»- Required Depth for FOSA
»- Three factors that influence the required depth of a FOSA are:
- how challenging the proposed procedure design is relative to the
airworthiness approval/qualification;
- the operational and obstacle environment; and
- the previous experience of stakeholders and the availability of
appropriate previous safety assessments.

Flight Crew Aircraft Navigation
Operations Performance Services

FOSA Infrastructure

Aircraft Operating ATC
26 May 2021 Failures Conditions Operations Page 28
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FOSA for RNP AR procedure

-
. [ 1. Syst
-~ FOSA Overview (Doc 9997) | dekmition
=~ Main steps in a FOSA 3 Semng_safet;.‘
- #1 system definition \ duEm
> #2 setting safety criteria v
3. Identificati
- #3 identification of hazards ofﬁgzlzli(r;c?sloﬁ_
- #4 consequence analysis
> #5 casual analysis&likelihood (5 causala e a \
. . likelihood estimation 4. Consequence analysis
estimation

- #6 Determination of mitigations _ L

- #7 Determination of risk acceptability 6. Determinationof
_ potential mitigations )

=~ #8 Documentation of FOSA "

v

_ -~ ' ~
' . e | . Risk reduction
7. Risk acceptablllty:; Fails to’- .

Meets meet criteria

criteria

v
{8. Documentation

of FOSA
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Case study for ZUNZ RNP AR APCH

= ZULS Overview
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Case study for ZUNZ RNP AR APCH

""

=~ ZULS Operation Condition(sample element)

I . - Risk e Residual
Ref Hazard description Severity | Probability Index Proposed mitigation Risk
ZULZ procedures have been designed in accordance with the
£ e Tailwing appropriate ICAQ criteria and criteria that take into
OPO1 xcecssw(; _al win MAJOR REMOTE consideration the effect of high tailwind conditions, as per
CRelions ICAO wind table [REF 5.]Specific cases where public ICAO
criteria were not used are investigated in section 3.3.
ZULS procedures have been designed in accordance with the
appropriate ICAQ criteria and criteria that take into
Wie) @smcltiiae sl consideration the effect of wind conditions. The effect of
OP0?2 effect on Flight MINOR | REMOTE wind conditions on the flight technical error have been 2D
S e assessed on full flight simulator session, refer to Section 3.2.
Extreme ZULS procedures have been designed in accordance with the
Temperature and appropriate criteria that limit the effect of temperature
OPO03 | effect on barometric | MAJOR REMOTE deviation. Refer to ZULS technical report [REF 14.].
measures in FINAL
APP mode
Poor Meteorolosical Charts indicate weather minima to be applied for each
OP0O4 e 8 MINOR | FREQUENT procedure. Crew procedures and training provide guidance
Conditions
on related go-around procedures.
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Case study for ZUNZ RNP AR APCH

=~ ZULS Aircraft Performance(sample)

. . . Risk . Residual
Ref Hazard description Severity | Probability Index Proposed mitigation Risk
Inadequate . .
erform(;nce - HAZAR Aircraft performance evaluation has been conducted to
PEO1 CF())nduct the RNP DOUS REMOTE determine specific performance conditions for ZUNZ. 1B
Refer to Section 4.2 below for conclusions
procedure
Single engine performance evaluation has been
) conducted to evaluate specific performance conditions
PEO2 | Loss of one engine | MAJOR | REMOTE fopr ZUNZp 1C
Refer to Section 4.2 below for conclusions
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=~ ZULS Aircraft Performance(sample EOSID 09L)

_Jan.d, 2009

LXC17

EOSID: Low speed turn

ClearLCONF before
Crossmg FL200
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Case study for ZUNZ RNP AR APCH

- ZULS Aircraft Performance(sample EOSID 09L)

ZULS EOSID D9L

A330243 - JAA  |RRTRENT 772C engines

Lhasa - Lhasa LSA - ZULS

A330-243 Conf 14F OAT 30 °C 160.4t 0 kt wind
o5 Flight Peth
i 205t ClEEEnCE
23000
& Cbstscles
21000 # Altlst
£ 15000
]
=
|
E 17000
15000
13000
11000 T T T T T T T 1
0 20 40 B0 BO 100 120 140 160

Ground Distance (M)

QNH 1013.25 HPA
Air cond. Off
Anti-icing Off

2804 31Jan-13

Elevanon 11711 FT TORA 3985 M
TODA 3985 M
ASDA 4045 M

09 RNP AR AB243F02 V13

DRY
TOGA

0 obstacle

T ¥
NOT FOR OPERATIONAL USE

| THR RED / ACC 13200/ 14700
A330-243: EO ACC 13000

Vo1
0AT CONF I+F CONF2
C TAILWIND WIND HEADWIND TAILWIND WIND HEADWIND
-10 KT 0 KT 10KT -10KT 0KT 10KT
.20 1880 33 1927 3 1940 33 1867 33 1891 33 1892 23
144445750 152/53/57 155/56/60 144/47/50 153/55/58 152/56/59
'lﬂ 1873 33 1921 33 1935 33 1862 33 1889 33 1892 23
. 143/4449 151/52/56 154/55/59 14345149 152/54/57 153/56/59
.10 1866 33 1916 33 1929 23 1856 33 1887 33 1892 23
142/43/48 150/51/55 153/54/58 14244148 150/53/56 153/55/59
3 1859 36 910 33 1924 33 1851 33 1885 33 1890 33
¥ 141/42/46 149/50/54 151/53/57 141/4347 149/51/55 152/54/58
0 1852 36 193 33 918 383 1846 33 1882 33 1888 33
140/41/45 148/49/53 1505256 140742146 148/50/'54 151/53/57
; 1825 33 1875 33 1889 33 1819 33 1854 33 1860 33
2 139/40/44 147/48/52 149/51/54 139/41/45 147149/53 15052/55
1[) 1787 33 1834 23 1847 38 1779 33 1811 33 1816 33
138/39/43 146147/51 148149/53 138140144 146/48/51 1495154
12 1778 33 1825 23 1839 33 171 33 1803 33 1808 33
138/39/43 145/46/50 14849/53 1384043 146148/51 149/51/54
14 1770 33 1817 33 1830 23 1763 33 15 33 1799 33
138/38/42 145/46/50 148/49/52 138/3943 145147/51 148/50/53
16 1762 33 1808 33 1821 33 154 33 1186 33 1791 33
13738142 145/46/49 147/48/52 137/39/43 14514750 148/50/53
18 1752 33 198 33 18L1 33 1745 33 1776 33 1781 33
137/38/42 144145149 147/48/51 13773942 145/47/50 147/49/52
20 1740 33 1785 33 198 33 1133 33 1764 33 1768 33
137/37/41 144145148 146147/51 137/38/42 14446149 147/49/52
22 11 33 1766 33 1778 33 174 33 1743 33 1747 23
136/37/41 1444448 14647/50 1363841 14446149 147/48/51
24 1702 33 1746 33 1758 33 1695 33 m2 3 1126 33
1363640 1434447 146/46/50 13637/41 144/45/48 146/48/51
2; 1693 33 1736 33 1748 23 1685 33 1712 33 1716 33
N 135/36/40 14344047 145/46/50 13637140 143/45/48 146/48/51
26 1683 33 116 23 1138 33 1675 33 1702 33 1705 23
135/36/40 1434347 14514649 1353740 143/45/48 146/47/50
28 1664 33 1706 33 m7 23 1655 33 1680 33 1684 23
13535739 14214346 145145149 13537140 143144147 145147149
30 1644 33 1684 33 1695 33 1634 33 1658 33 1660 23
1343538 14214246 144145148 1343639 14214447 144146149
] aavavsag | isamon || TwanOAT= 31 € | dime g 130 71| Mesqunian 13057 71
semmuin tu;:unox CODES ] MaVIVRN? = 979799
oo mpgmsx | 1=15t segment 2=2nd segment 3=runway length 4=obstacles CHECK VMU LIMITATION
NNV KT S~tire speed G=brake energy 7=max weight S~final take-off 0=VMU Comrect VIVRV2 = 0.3 KT/1000 KG
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Case study for ZUNZ RNP AR APCH

- ZULS Flight Crew Operation(sample)

Procedure Bank

Type RWY Procedure Ident Segment Tl Mitigation
LZ290
MA 05 Missed approach 15.4° See (1) below
LZ300
MA 05 Missed approach LZ504 30° See (2) below

- See (1) below

" Procedure design bank angle between LZ290 and LZ300 is 15.4° . This
assumes Max IAS 220kt, 55kt tailwind and Max altitude 13000ft.

- With All engine operating (AEO), this bank angle is fully manageable with
AP/FD On.

~- In case of One engine inoperative (OEIl), the aircraft will be flying at maximum
210kts (Green Dot), resulting in a bank angle of maximum 14.2° , which is
fully manageable with AP/FD On.
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