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Performance

ATM Performance is a measure of how well the
ATM system satisfies the ATM Community
expectations in each of the Key Performance
Area’s (KPA). Performance is measured at the
level of individual performance objectives, using
performance indicators.




ATM Performance Framework (APF)

Performance-analysis related
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“Methodology” aspect of the performance planning process:
How to apply a layered (hierarchical) performance planning approach

How to work with expectations, performance objectives, indicators and
targets

How can models be usefully applied to contribute to the performance
driven approach
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Terminology
Key Performance Areas/practical examples-guidance

Layered performance planning
Performance models
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Terminology

Expectation

11 high level expectations of society are defined in the OCD (safety, capacity, cost effectiveness
etc.).

Key Performance Area (KPA)

11 KPAs, one per expectation as defined in the OCD. KPAs named after their corresponding
expectation.

Used as categories throughout the performance framework, to group related performance objectives.

Performance Objective

Each expectation should be reached through meeting a set of specific, measurable, achievable,
relevant and timely (SMART) objectives.

Objectives define — in a qualitative way - a desired trend from today’s performance (eg improvement),
within a well specified ATM planning environment (eg each objective is applicable within the scope of
a given geographical area, time period and other scope-limiting criteria).

Performance Indicator

Indicators are defined when there is a need to numerically document current performance levels and
progress in achieving an objective.

Performance Target

A set of agreed numerical values of related performance indicators, representing the minimum
performance levels at which an objective is considered to be ‘achieved'.

Performance Metric

A generic definition of what can be measured, how it can be measured and in which context
scope this should be done. Defines also the units in which the measurement is to be expresseg:




Key Performance Areas (KPA)

KPA 01 Access and Equity

KPA 02 Capacity

KPA 03 Cost Effectiveness

KPA 04 Efficiency

KPA 05 Environment

KPA 06 Flexibility

KPA 07 Global Interoperability

KPA 08 Participation by the ATM community

KPA 09 Predictability

KPA 10 Safety

> Trade-off issues

KPA 11 Security




Performance Based Transition Process

associated system
requirements?

What is the Global ATM
Operational Concept and

What are the available

options for operational

improvement?

What selection and sequence of
operational improvements

A 4

addresses current and
anticipated performance gaps?

What are the resulting
updates to current
roadmaps and plans?

A

What are the
ATM community |
expectations?

What are the
performance
objectives?

How to measure
performance?

What are the
performance

targets?

What is the expected
traffic evolution?

A 4

What is the current and
planned

What are the current
roadmaps and plans?

ATM performance?

o

What are the current and
»| anticipated performance | |

A

gaps and their reasons?
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Key Performance Areas
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KPA 01 Access and Equity

“...ensure that all users have the right of access to ATM
resources...”

“...that shared use of the airspace for different airspace users
can be achieved safely...”

Possible objectives:
Reduce the of locations and instances where segregation is applied
Agree and enforce rules on prioritisation
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KPA 02 Capacity

Network approach

Different kinds of capacity
Airspace
ATC sector
Airport
Network capacity
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Nodes of Airports

Q Airport

Airport-pair flow

Q

Airport traffic
= sum of terminating\airport-pair flows
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Airspace traffic

Airspace traffic
= sum of crossing airport-pair flows
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Movements / hour

| Traffic
sample

Modelling of Hourly Demand

. Annual growth envelope

\
\ Seasonal demand envelope

- Hourly demand profile

/ Annual
demand
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Capacity

Capacity to be considered at network level
Alrport capacity

Hourly

Annual

ATC sector capacity

Target based on “Typical busy hour”
Not the busiest hour of the year.
Reason: cost-effectiveness
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Typical Busy Hour Demand
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KPA 03 Cost Effectiveness

Cost-effective ATM services while balancing the interest of the
ATM community and trade-offs between performance areas.

Cost-effective improvements of ATM services. (also balancing
between interests and trade-offs).




Cost-effectiveness
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Improving cost-effectiveness

Productivity: + 40%
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6b. Raising average performance

6C.

to 44 best levels:
Significant improvements
+ 40% In productivity

+ 35% in reduced support
COStS

(10%=€700 M p.a.)

Fragmentation of the
European ATM system:
significant influence on cost-
effectiveness?
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Cost-effective improvements of ATM

services

Through Cost Benefit Analyses

Address community member perspectives
Airports
Airspace users
Air Navigation Service Providers

Address their “value”
Benefits
Costs
Risk
Main input to:
Trade-off analysis
Collaborative Decision Making
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KPA 04 Efficiency

Operational and economic cost-effectiveness of gate-to-gate
flight operations from a single flight perspective.

Direct operating costs

Flight time
Aircraft/crew costs
Schedule adherence

Route distance

Fuel usage
Non-optimum speeds
Non-optimum levels
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Efficiency
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Flight efficiency-example

. mm Avg Actual routes 368 NM -2NM -0.6%

."I == Avg planned routes 370NM +1NM  +0.3%
== Shortest planned route 369 NM +46 NM  +14.9%
mm Direct route 323NM +15NM  +4.9%

mm Great circle 308 NM
Average over 1 week 6-12/9/2004 103 flights

Paris CDG

Munich
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Focus on
En-route
Horizontal
Flight efficiency

En-route excludes a
circle of 30NM around
airports




Flight efficiency- example

| Actual route | 476 NM

(NI | | *
rr:\|:-::\n -10
- % 5'
| Filed route 2
(F) S
sgsgtti?)n 10
— (y
| Shortest | 475N ° l +28 NM
route | Er: 6.2%
(S) En-rqute 4.2
design %® £
|Direct route L 457N 2
(D) S
TMA -
interface 2.0 l
%

| Great Circle | 248 N
(O |

Flight-efficiency, a major contributor to ATM performance
€1,000M - €1,500M p.a.

Airspace design and strategic use Is the most critical element
Further work Is needed, involving civil and military concerp
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KPA 05 Environment

The ATM system should contribute to the protection of the
environment by considering noise, gaseous emissions, and
other environmental issues in the implementation and
operation of the global ATM system.

Many perspectives:
Air quality
Noise
Climate change

Many influences
Many options for solutions

57 .




ATM-related Influencing Factors

Noise & Local Air Quality

Sound source

Airspace Design / / > position

Navigation ATC R
Applications Procedures & NOISE

Intervention
LOCAL
Sound ] AIR
Controller _ Timely delivery emission time QUALITY
Support > of aircraft /' of day

Noise abatement
procedures GROUND

\ Sound level NOISE
Aircraft /

configuration
management

v

AIRCRAFT
L . I OPERATIONS
Airfield environmental

AT AIRPORTS
management procedures/
Useable airport capacity '
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ATM-related Influencing Factors

Fuel Burn & Climate Change

Speed
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Altitude
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An Environmental Challenge

Decoupling fuel burn from traffic growth
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From Conventional to RNAV Arrivals
Harmonising aircraft performance
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Continuous Descent Approach

Concept and Methods

Basic Continuous
Descent Approach

profiles
Establish on the \..‘,

Instrument Landing
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Combination RNAV/vectors -




KPA 06 Flexibility

Ability of all airspace users to modify flight trajectories
dynamically and adjust departure and arrival times.

Indicator of flexibility:
Notification time for changes
Ability to accommodate changes

Trade-off example:
Flexibility — capacity




KPA 07 Global Interoperability

The ATM system should be based on global standards and
uniform principles.

Indicator of global interoperability
Adherence/implementation to global standards and procedures




KPA 08 Participation by the ATM community

Continuous involvement in planning, implementation and operation of the
ATM system

Different per lifecycle phase:
Planning
Implementation
Operation
Challenge: meeting (sometimes conflicting) expectations on
Access/equity
Capacity
Cost/effectiveness etc
Monitored and managed per ATM community segment

Collaborative Decision Making
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KPA 09 Predictability

The ability of the airspace users and ATM service providers to
provide consistent and dependable levels of performance.

Important for punctuality
Not equally important for all airspace users

Strong interdependency between service providers and
airspace users.
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KPA 10 Safety

The highest priority....uniform safety standards and risk and
safety management practices should be applied systematically.
Safety needs to be assessed against appropriate criteria.

Accident/incident recording and analysis
Foundation for pro-active safety management

Many influences and options for improvements

37 .




Proposed safety performance

monitoring framework (source PRC)
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Analysis example

CRITICAL INCIDENT

EVENT RESOLUTION RECOVERY
GENERATION

Flights:
Numbers,
Origin/ dest,

Types, Diurnal
Demand etc

Air/Ground

Comms, Safety Nets,
Surve_lllance, (STCA, TCAS,
onfllcvt GPWS),
Detection, See and Avoid,
Flight deck Chance
procedures
etc.

Environment:
Airways/routes,
Airport layout,
ATC/flight deck
procedures,
Sectors Rules
etc.
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Analysis example

CRITICAL
EVENTS

NN
=

FAILURES

RESOLUTION FUNCTION

DETECT SOLVE DELIVER EXECUTE
HUMAN HUMAN HUMAN HUMAN
MACHINE MACHINE MACHINE MACHINE
SOFTWARE SOFTWARE SOFTWARE SOFTWARE

INCIDENTS

SUCiESS

A failure in any of these stages Is assumed to lead to an

Incident

40
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KPA 11 Security

Protection against threats which stem from intentional and
unintentional acts affecting aircraft, people and installations on

the ground.
Possible objectives:

Reduce number of avoidable security incidents
Introduce security management system(s)

Security Accident/incident recording and analysis
Foundation for pro-active security management
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Trade-offs between Performance

Objectives -Examples

Capacity versus flight efficiency

Short-term cost-effectiveness versus
Investment

Access versus capacity
Flexibility versus capacity

4 .




How to deal with trade-offs?

Use common performance metric
Cost: cost of improving performance vs. cost of lack of performance

Multi-criteria decision making

Combine monetary and qualitative indicators to propose performance
targets that satisfy constraints and improve overall performance taking
account of different performance objectives and ATM community
viewpoints

Co-operative agreements and communication
between members of ATM community
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Cost as Common Performance Metric

- Example -
Total cost
Costs
Point of minimum
cost
Capacity
cost
Delay
cost
Optimum Capacity/
capacity/demand demand ratio
ratio and optimum p

“ level of delay 4
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Performance Framework

| evels and influence models

How to translate an overall ATM system performance target to
ATM concept components?
ATM system sub functions and enablers?
Specific technologies and methods?

Requires an understanding how and to which extent
performance Is influenced by changes in the ATM system.

Approaches:
Empirical evidence
Expert judgments
Influence modeling
Combination of the above




Layered (Hierarchical)

Performance Planning

T = Impact relationship

Level 1 |Global & Regional ATM systems | Global & Regional Expectations

0 i

Level 2 Regional ATM systems RASP
Level 3 Regional ATM core services RTSP

0 |

Level 4 Local ATM sub-functions, RNP. RCP. ...
subsystems & enablers
Level 5 Technologies and methods SARPS, ...

16 .




Role of Performance Metrics explained

via the 10Ol Framework

: Input

ATM Output
Input Process Output > Outcome

Impact
Input Met>|c\\\ %utput Metrics
Performance
Evaluation
Hl Outcome Metrics
(Performance Indicators)

: Performance ga
Action J9ap

Planning

Performance
Monitoring

A A A

T I I Performance Targets

Target

Setting 9
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Role of Models

Influence Analysis (Example)

Input Metrics Output Metrics

Traffic demand

Movements controlled

ATCO ATCOs in ATCO hours .
employment operations e v Distance controlled
cost Infrastructure & i /\thht hours controlled
» Human Resource Rostering » Operations —>
Management U
Total
Support operating costs
cost >
Total operating costs per flight hour controlled (external)

Perfqrm A ATCO-hour productivity (internal) See
Indicators Working hours per ATCO (internal) -~
(Outcome Employment cost per ATCO-hour (internal) _

- Employment cost per ATCO (internal) slid
Metrics) T
Support cost ratio (internal)
48 .




Models Define Performance Indicator

Relationships (Example)

Productivity and Cost -
factor cost effectiveness
Flight-hours <
controlled
y
¢ ATCO -hour
1 . 2 9 productivity
N
ATCO -hours on D S W—
operational duty
y

1.3 [ vokngrars ) i0'94 | 1.62

. . - Employment cost * Operating costs
ATCOs in operations ~ [€ [ per ATCO -hour ] per flight -hour
\/ A controlled
O 7 1 * Employment cost /
. per ATCO
N
Employment costs of D S —

operational ATCOs
v

1.34 [ Support cost ratio J

N

Total operating costs

(staff and non -staff)

Ratios are multiplicative: 1.62 =1.29 x0.94x 1.34 '
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Capacity influence model
example

Controller availability \

System support

Capacity responsiveness

Reduce time per task g
) . . +
Airspace and route Additional tasks/complexity
Optimisation v 4 Sector capacity

Increase airspace/FL’s Sector team utilisation

Traffic smoothing

Reduce task occurrence Number of sectors

Traffic spreading

N NETWORK

+ /] CAPACITY
+

Network utilisation

Airspace
capacity predictability

Number of Runways

Airport capacity
nredictahilityv

~* “"'""""‘I"‘“.' I
Demand/departure
predictability

Taxi flow efficient continuity Y&

Continuity and optimisation +
of arrival flow +

Optimal departure sequence '
+

Separation minima
50 P N4
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Conclusion/overview

Performance is the driver for ATM system evolution

Performance management should be an integral part of the
operations of each community member

Performance management can and should start/improve today:
Use of best practices
Pragmatic and practical

Performance management requires:
Knowledge>>performance data recording and analysis
Investment>> time and effort
Good contacts with community members (CDM!)

51




52

For more information

p.. | Mews Room | &kout Us | Focus on | Inside EUROCOMTROL |

EURCCONTROL

—-

- = e T l.

Hews Room

Hews [ Archives ]

Press Bulletin
Summary comparative data of traffic
and ATFM delays (March 2003/2002)

read the press release =

Welcome to the new EUROCONTROL
website!

Click here to learn how the new
website is structured.

Hext Event [ Coming =oon. . |

5.8 May 2003 Prague

ATCA International Technical
Conference & Exhibition "CMAC '03 -
Strengthening International
FPartnership"

Facts & Figures >

About Us

» From the Director General

¥ Our Organisation

» Contacts

¥ Information & Documentation
» Job Opportunities

¥ Business with Us

Inside EUROCONTROL -

P CEATS » EATMP FoMAC

¥ CFML » EEC » PR
» CODA » EMEL » RU
¥ CRCO FoAMES » SR
» Projects

¥ OneSky Cnline

| Home | Cortacts | Stemap | Help |

| Search |

Focus on -

» Aeronautics Industry
Air Mavigation Service Providers
Airports

-

-

¥

Air Traffic Controllers

Civil sirspace Users
(airlines, General Aviation)

Education VWorld
hedia

Wilitary

Fassengers

Filots

Reqgulatory Authorities

-

-

¥

-

-

-

¥

http://www.eurocontrol.int




Performance Is

Playing together an always improving concert
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Thank you

Questions?

54 EUROCONTROL




