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1. INTRODUCTION

1.1 Important Preliminary Note

The approach described below diverges from a classical approach and might not fully satisfy
a Regulator. Therefore this proposed approach should be discussed and approved by the
Regulator preferably prior to commencing any work.

This applies most particularly to Tables 1, 2 and 3.

1.2 Background

This document was developed from an actual OHA. Since the hazards are generic to any
CBA it is felt that this document provides for a sound basis for any future OHA.

1.3 CONOPS/Environment of Operations

It is paramount that participants to the OHA are fully briefed about the CONOPS and actual
experts of the area as the environment of operations is a key element contributing to the
results of the OHA.
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2. METHODOLOGY

In this OHA Safety Objectives are not used as would be in a classical FHA as many
organisations do not use Safety Objectives for changes such like CBA which involve
airspace, procedures, equipment and human elements of the ATM system.

Instead and in order to provide the decisions makers with a meaningful assessment of the
risks associated with a CBA, it was proposed to deliver the best evaluation of risks based on
experts judgement.

This means that the results are provided in the following form: e.g. “it can be expected that
an incident of a severity 2 will occur every 2 years” as opposed to “this risk (severity 2,
probability of occurrence x is acceptable as it falls within the Safety Objective”.

To establish the risk presented by a hazard it was therefore proceeded as follows:

e From identified hazard, identify possible causes, for each cause(s) assess the possible
rate of occurrence of these causes which give Rh the probability of the hazard to exist.

‘ The hazard will happen 10 times per year (expert opinion)

Re the ratio between hazard occurrence and hazard actual effect on aircraft and their
occupants. Re is mainly a function of traffic density in the environment of operations
(either in the CBA for incursions into it or outside the CBA for excursions out of the CBA)

Out of the 10 times the hazard will occur there will be X situations where another aircraft
is at a location that would lead to the hazard producing effects on aircraft and occupants.

Identify internal/external mitigations that could apply and assess their efficiency in
lowering the effect consequences of the hazard i.e. lowering the severity of the event.

You may screen all severities to select the most appropriate one having regards
mitigations.

Note: in some instances, mitigations may also influence Re i.e. totally suppress any effect
of the hazard. Hence the calculation of R is made at the next step

The rate of of the hazard to actually result in a loss of separation of the severity of the
worst credible consequence is therefore R = Rh x Re

As there is no such scheme today as an accident/incident causation model, the severity
classification shall rely on a specific argument demonstrating the most probable effect of
hazards, under the worst case scenario. The severity of the effects of hazards in that
environment of operations shall be determined using the classification scheme shown in
figure below.
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SEVERITY 1 ACCIDENTS

SEVERITY 2 SERIOUS INCIDENTS

SEVERITY 3 MAJOR INCIDENTS

SEVERITY 4 SIGNIFICANT INCIDENTS

SEVERITY § NO IMMEDIATE EFFECT ON SAFETY

Figure 1: Severity classification scheme

Participants to the OHA are asked to express their expert judgement about Rh and Re in
qualitative terms e.g. rare, occasional (see table below) as it not possible for experts to come
up with frequency of occurrence expressed in numerical terms.

Qualitative definition frequency Quantitative definition Quantitative
equivalent
o 5
Has never occurred yet throughout the total lifetime of the Extremely rare Less than once a year 10
system.
Only very few similar incidents on record when considering| Rare Once a year 10"
a large traffic volume or no records on a small traffic
volume.
Several similar occurrences on record — Has occurred Occasional Once a month 10°
more than once at the same location.
A significant number of similar occurrences already on Frequent Once a week 5x10°
record — Has occurred a significant number of times at the
same location.
A very high number of similar occurrences already on Very frequent More than once a 3x 107
record — Has occurred a very high number of times at the week
same location.

Table 1. Conversion Qualitative — Quantitative

To allow the R = Rh x Re calculations the experts qualitative evaluations were transposed in
to quantitative figures in terms of occurrence rate per operational hours as shown below:

10" strictly means an occurrence every ten years' however it should be interpreted as a rate
of occurrence lower than once a year.

10™* means one occurrence per 10 thousand hours i.e. per year
10" means one occurrence per month

5x10" means one occurrence per week

3x10? means one occurrence per day

Then R is translated back into qualitative terms using the same table.
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Once R and Severity were established the risk classification table shown below was used to
determine Risks (estimated rate of occurrence per severity class) associated with hazards.

Frequency (Number of occurrences)

Severity

Very Frequent Occasional Rare
Frequent

SC1

SC2

SC3

SC4

SC5

Extremely
rare

The following table is proposed as acceptability criteria for decision makers. However the last

Table 2. Risk acceptability levels

word remains with the persons concerned with the final decision.

Risk
level

Category

Meaning

Unacceptable

The risk can not under any circumstances be accepted. It has to be reduced
to a level which may be tolerable and preferably accepted.

Not desirable

Not desirable, but could in certain cases be tolerable after confirmation of C

ANS (provided that the risks has been reduces as low as reasonable

practicable). The risk shall also be guarded so that it not increases over time

and ends up on a higher level.

Acceptable

No other means are necessary to reduce the risk. The risk shall be

overlooked so that it not increases over time and ends up on a higher level.

Table 3. Risk acceptability
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3. OHA SESSION

3.1 Hazard Identification

Two main categories of hazards were identified with regards to the feared event which is the
loss of separation between participating and non-participating aircraft:

e Non - participating aircraft incursion into a CBA; and
e Participating aircraft excursion from the CBA.

In both hazards the incursion respectively excursion can take place through the sides of the
CBA, the top or the bottom.

Having regards aircraft performances and typical trajectories the two main hazards differ
slightly for what concerns the time from start of hazard developing to possible feared event
i.e the actual loss of separation.

This is reflected in the two slides below.

Non - participating aircraft « entering » into CBA

laterally 1-2 Mins

vertically

—— In descent

1Min/10s

— In climb 1-2 Mins

Edition Number: 1.0 Released Issue Page 5
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Participating aircraft « exiting » the CBA

@ laterally 1Min

vertically

— In descent

10s

— In climb 10s

Note: Cases where and excursion/incursion takes place through the side of the CBA and the
aircraft is levelled, in climb or descent are considered equivalent.

Note: Term “GAT aircraft” is used for any non participating aircraft whether it is civil or
military.

Hazard Identification System

H1a1
H1 GAT aircraft
a Lateral incursion
1tox Numbering based
on causes
3.1.1 Hazards List

Hazards identified as shown below.

Note: It is to be noted that more (sub) hazards could be identified depending on the
environment of operations within and out of the CBA.

3.2 Hazard Classification

3.21 Frequency of Occurrence

For each hazard experts have used their experience in terms of:

Page 6 Released Issue Edition Number: 1.0
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e Recalling events that lead to the hazard (to assess Ph); and
e Professional judgement of the efficiency for available mitigations (to assess Pe)

The quantitative value used for “extremely rare” conversion was 10°. From straight
calculation this equates to once occurrence in 10 years. However in many instances the
expert judgement was expressed in terms of “this does not happen once a year but less than
that”.

Example is “emergency descent by civil aircraft” which was reported to occur 5 times in ten
years i.e. once every 2 years.

As a conservative measure it therefore advised to extend this understanding to all hazards
i.e. “Extremely rare” to be interpreted as less than once a year i.e. every two years (or even
more).

3.2.2 Severity

For each hazard experts have assessed and come to a consensus as to the severity (worst
credible effect) to be allocated to each hazard.

The main parameter taken into consideration was the time for hazard detection and reaction
i.e. use of mitigations available and time for mitigations to take effect.

Whenever required this was done by elimination i.e. scrutinising severity in decreasing order.

3.23 Incursion into CBA by Non-Participating Aircraft

Hazards in the yellow area:

e H1ab Lateral deviation by non - participating aircraft into CBA due to lack of CBA
status awareness”

e H1b5 Vertical deviation (descent) into CBA by non - participating aircraft due to lack
of CBA status awareness

e H1b7 Vertical deviation (descent) into CBA by non - participating aircraft due to
emergency

e H1c2 Vertical deviation (climb) by non - participating aircraft due to pilot leading to
CBA incursion due to Pilot mistake (e.g. misdialling of cleared flight level)

e H1c5 Vertical deviation (climb) into CBA by non - participating aircraft due to lack of
CBA status awareness

Hazards at the margin yellow/green areas

e H1c2 Vertical deviation (climb) by non - participating aircraft into CBA due to pilot
error or loss of situational awareness

e H1c3 Vertical deviation (climb) by non - participating aircraft into CBA due to technical
failure (Radar) due to technical failure leading to ATCO mistake

These hazards were classified as marginally yellow due to the fact that detection of deviation
may not be effected within the time required to allow for mitigations to fully apply.

3.24 Excursion Out of the CBA by Participating Aircraft

Hazards in the yellow area:

Edition Number: 1.0 Released Issue Page 7
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e H2a1l Lateral deviation due to FC: wrong instruction/Lack of monitoring/Wrong

focus/workload

H2a2 Lateral deviation due

to pilot:

autonomous control/Loss of situational

awareness/wrong area monitoring/CAP point position
e H2b5 Vertical deviation (through floor) by participating aircraft out of CBA emergency

e H2c1 Vertical deviation
limitations/wrong clearance

due to FC: misunderstanding of the vertical

e H2c2 Vertical deviation (climb) due to ACF due to misunderstanding of the vertical
limitations/loss of situation awareness

Hazards at the margin between yellow/green areas:

e H2a7 Lateral deviation by mil ACF due to aircraft emergency

e H2b1 Vertical deviation (descent) due to FC misunderstanding of the vertical
limitations/wrong clearance/issue with coordination with A/D TMA

e H2b2 Vertical deviation (descent) due to misunderstanding of the vertical
limitations/Loss of situational awareness.

e HZ2c5 Vertical deviation (through ceiling) by participating aircraft out of CBA This may
happen due to aircraft emergency or excessive manoeuvres, or loss of situational

awareness. Pilot looking for height.

3.25 Overall Aggregation of Hazards

Severity 2

Severity 3

15 x 10 per operational hour

1.4 x 107 per operational hour

than a year

Equivalent to 1,5 incident every 10 years, actually
to be interpreted 1,5 incident for periods of more

Equivalent to 1 incident for periods of
more than 5 years

Overall this can be interpreted in the way that the rate of occurrences will be low however

their severity will be rather high.
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4. OHA SESSION CONCLUSIONS

1. All hazards are in the “Extremely rare” with severities 2, 2/3 or 3. This means that rate
of safety occurrences should be very low to low with however potentially high severity

2. Additional mitigations where possible could therefore be studied such like:

¢ Depending on activity type and number of act involved a solution could be to book the
whole CBA up to FL 660 taking into account the overall structure;

e Centre of Gravity of the military activity to be located away from CBA borders; and

e Ensure permanent lateral distance between mil activity and civil aircraft above or
below CBA.

These mitigations are on the side of the MIL partners but that is inherent to the fact that the
new element in the system is an area meant for military activity.

Edition Number: 1.0 Released Issue Page 9
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Annex 1: List of Involved Experts

Nber

Name

Organisation

Job position relevant
to own role in the
OHA and associated
activities

Number of
years in that
job

O |IN O O | B WIN| -

11

12

13

14

15
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