PBN

WORKSHOP

Safety / Performance Criteria

Agreeing Assumptions

p ,

Py

EUROCONTROL

Airspace Concept Workshops for PBN Implementation 1



PERFORMANCE CRITERIA
& ASSUMPTIONS

OBJECTIVE

This module provides an overview of
Performance and Safety Criteria as well as
Project Assumptions

OOOOOOOOOOO



WHY

Why set safety & performance criteria
» Measurement

» Determine success
» ..Other
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Interconnections

Compare DESIGN: DESIGN:

v DESIGN CONCEPT
ROUTES & HOLDS| 7" |AIRSPACE & SECTORS

SAFETY & PERFORMANCE S ASSUMPTIONS,
)QRITERIA ENABLERS & ;IONSTRAINTS
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Assessment

= Qualitative Assessment

Expert jJudgement used to assess the design based on
ICAO SARPs and Procedures

= Quantitative Assessment

Quantified results produced in the form of numerical
data e.g. capacity increased by 20%

Both Qualitative and Quantitative assessment are

crucial to safety and performance assessment
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EVALUATING SAFETY

WHAT
(Steps)
i |
S
EXISTING SYSTEM
(Reference Scenario)
PROPOSED SYSTEM : B
(Scenarios Developed) i
|
IDENTIFY | i
SAFETY ASSESSMENT
METHOD*
EVALUATE RISK
[FHA]
ARE SAFETY
#» CRITERIA |—™
SATISFIED? |
[Local Safety
Case (by State)]
DET EgMINE IMPLEMENTATION
CHANGES TO & REVIEW
PROPOSED
SYSTEM

""" Twomethods &
* Comparative (Relative) - HOW
A .. A ;
""""" '.L"""": Evaluate System
How to choose : Risk against
=~ one of two methods | a threshold
e el L.e. Use Absolute
Method
Is suitable Reference
Systemn available?
l . Is Trade off
Is Reference sufficiently
similar fo Proposed System? = = p;:“r;?:; 55‘515‘_2"8 a
Proposed System Evaluate system
is safe on basis of
i.e. Use Comparative : trade-off
Method e UseMCummEaratwe
c=ligled

(Derived from Doc. 9689 pp. 7 & 18)
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EVALUATING SAFETY

Comparative
Method

Qualitative safety of Proposed Scenario is
ASSESSMENT Relative to a Reference Scenario
Quantitativ

Absolute

Method
( safety of Proposed Scenario is ]

evaluated against an absolute
threshold

Safety
Evaluation|

&
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Y SAFETY &PERFORMANCE CRITERIAN

Safety Policy

Safety Policy Statements
\ J
‘Safety Policy Highv-LeveI Objectives | }afety

riteria

Safety Policy Quantitative and Qualitative Targets

Safety Plan

Safety Argument

Safety Case

#FHA \Evidence resulting from Safety
Safety Argument | +| opeq }Aﬁmmﬁmams—

Post-Implementation Safety Case

Pre-Implementation

+System Safety Assessment (SSA)
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PERFORMANCE CRITERIA ﬂ

1a. an airport capacity increase of 20% is demonstrated; and

2a. no increase in noise pollution is experienced by the residents of Suburb Y
between 22:00 and 05:00 UTC;

3a. track mileage flown by arriving aircraft is not extended by more than 5%;

1b. TARGET airport capacity = 43 movements p.hour

2b. noise emitted by each ACFT does not exceed 65dB at the noise monitoring
point.

3b. track mileage flown by arriving aircraft does not exceed 32 NM from Terminal
Airspace Entry point.
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Sample Checklist: Safety and
Performance Criteria

Checklist- PERFORMANCE CRITERIA (ref. Part . Ch.3)

ASSESSMENT AND MEASUREMENT (ref. Part C 3.2

# |5 the chosen Assezsment methodology [qualisfive v=. quanfistive] e corecl methodology for
the reguired measurement?

# [Dothe people that ar a=signed fo the azsessment hawe the =uilsble bacoground and support
tndl= o do the a=sessment?

# |5 the azsessment done by people from the project 1=am or by exiemal parties?
# |wthe grussgrant dome soetirs dueeg e demign peocess T

SAFETY CRITERLA (raf. Part & 3.3)

Wharl kas been the mofvetion o decide on ether relafive or sbadule messuremend of safiehy”
Whal &= the chozen frequency approach on safidty sszezsment [phased v= once-only) and why
wes his spprosch chosen?

&  Whal = e chozen support ip subsianbste the =afely essessment, smulsfions [fazd- res-ime),
araly=iz sndior exped judgement?

#  Whali= e "henchmadk” used in e deferminafion of =sfely crileria™

PERFORMANCE CRITERIA [ref. Part C 3.4, 3.5)

s Ppethe design objecives mel?

#  Depending on the objeches were quality and or quanfly measured in order fo deleemine i the
objedives are mel?

#  Ape thers measurement fools used, et would nomally be oufsids the scope of the design
proeect, o rreasure if Be objecives ae= met (=9 noeme modaling lools|?

Dutstanding Actlons/iasues

Action Due Raaponsibla
dats
_Reports
REPORT TYPE DUE DATE RESPOMNSIBLE COMSULTATION
PERIOD

DRAFT REPORT
Federal Aviation /
Administration REVIEW

FINAL REPORT

EUROCONTROL




ASSUMPTIONS / ENABLERS
& CONSTRAINTS

CONSTRAINT

=7t=

R e

CONSTRAINT?

DESIGN MITIGATION
CONCEPT .

Y
ENABLER iﬁ-"

Normally beyond
Design Project
Scope

)
A
!
i
i
i
!
i
i
|

FUNCTIONAL | TECHNICAL
REQUIREMENT REQUIREMENT

&
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ASSUMPTIONS / ENABLERS
RAIN

& CONS

S

CONSTRAINTS

MITIGATION

ENABLERS

High Terrain on final approach RWY X

Increase ILS angle by 1°?

Specification change for ILS

Multiple airports within close proximity
with poor co-ordination agreement

Letter of Agrrement

EUROCONTROL DOC The Cross-Border Common Format
Letter of Agreement

Aircraft Performance Mix limits capacity

5esign different SIDs for high and low
performance aircraft

Airspace Design

Aircraft Navigation Performance Mix
limits capacity by increasing ATC
workload

ATC system modification to allow FDPS/RDPS
to show aircraft navigation capability

Software Application Change

Inadequate Navigation infrastructure

New DME at Location A

Enhance NAYV infrastructure

High mix of IFR-VFR movements limits
capacity

SEGREGATED VFR/IFR ROUTES

Airspace Design

Fixed-wing/Rotor craft mix increases
approach workload and complexity

Separated routes based on aircraft category

Airspace design

TSA which adversely affects traffic
patterns

Airspace sharing arrangements

Flexible Use of Airspace Concept and EUROCONTROL DOC
The Cross-Border Common Format Letter of Agreement

Poor Radar Coverage prevents route
placement in part of the Terminal
Airspace

Improve Surveillance capability

Enhance Radar infrastructure

Poor Radio Coverage adversely affects
route placement in part of the Terminal
Airspace

Improve Radio Coverage

Enhance communications infrastructure

Severe weather disrupts traffic,
especially at peak times

Create 'contingency' routes for poor weather
operations; re-locate holding patterns

Airspace design

No flights permitted over Village X

Diverge departure routes as soon as possible
after take-off

Airspace design

Flights over City Y not permitted below
10 000 feet

Continuous Descent Approach

Airspace design and Level constraints in procedures

K”ﬂ Federal Aviation
g Administration
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ASSUMPTIONS

7z
i~

\ ’
_ 7

e, T
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ASSUMPTIONS

"A" TERMINAL AIRSPACE MOVEMENTS "B" TERMINAL AIRSPACE MOVEMENTS
1000 700
g 800 g 600 1
04 — \7777 z 500
W 600 — —— Y2002 L 400 | —— Y2002
E 400 Y2001 E 300 ~ Y2001
200 +
% 200 % 100 -
LL LL
0 T T T T T T T T T T T 0 T T T T T T T T T T T
JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC
MONTH MONTH
"C" TERMINAL AIRSPACE MOVEMENTS
300
: 250
[a) )
g 20— Y2002
o | ’ /—r—""""\ e
" 0 ~_" \\ , ~ Y2001
T 100 =
V]
= 50 -
L
0 T T T T T T T T T T T
JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC
MONTH
Federal Aviation : 3 9
e tion Airspace Concept Workshops for PBN Implementation

EUROCONTROL



ASSUMPTIONS

15%¢ 3% /

0
67% 15%&
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ASSUMPTIONS

*Traffic Distribution
ATM/CNS (Time/Geography)

* EUR ARN & Adjacent
ASSUMPTIONS TMA trafic acen

(Current/Future) * IFR/VFR/Military Mix
* Aircraft Performance Mix
* Helicopters/STOL

TRAFFIC
ASSUMPTIONS
* % Use of each RWY
* Landings Aids & Use
* RWY orientation choice?
(Greenfield sites)

* LVP days per year

RUNWAY IN USE
Primary/Secondary

MET. * Thunderstorm activity
ASSUMPTIONS * Snow days per year

COMMUNICATIONS * Data
ASSUMPTIONS * Voice

* Radar type
* Maintenance down times

* Backup

SURVEILLANCE
ASSUMPTIONS

NAVIGATION * Conventional Nav

* P-RNAV
ASSUMPTIONS * Other

ATC SYSTEM * Sgector definition
ASSUMPTIONS * Filters

kshops for PBN Implementaton =

il = * - - w—



A few examples ....

= Changing a Radar for approach
2 Blocked military airspace — that wasn't

= Changing planned Runway orientation

= Change to the number of runways
available

OOOOOOOOOOOOO



ALI ASSUMPTIONS:

CHARAC

ERIS

75 % GPS/DME EQUIPPED
295 % DME
»>-ALL RNAV 5 approved
2-65% RNAV-1 approved
~»-25% Retro fittable

=210 % to old

ICS

OOOOOOOOOOOOO



Which Nav Spec as basis for Kapitali |
Design?

Table -1 Apnlication of Navigafion Specification by Flight Phase

NAVIGATION FLIGHT PHASE
U U, En Route | - poute | ARR APPROACH DEP

OCEANIC :
/REMOTE | Continenta mitial | Interm. | Final | MISSED

rr1tt

o Airspace Concept Workshops for PBN Implementation /
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KAPITALI ASSUMPTIONS:
=2 INFRA and TECHNICAL

= Two radar (APP and feed from ACC) full
coverage as from 2000ft update rate

=10 per min

= Full RADAR and Flight plan data processing
= ILS both rwy ends Cat 3

2 DME coverage as from 2000 ft Whole TMA
- NDB for NPA

OOOOOOOOOOOOO



Sample Checklist: Assumptions,
Constraints and Fnahlers

Checkiist ASSUMPTIONS, CONSTRAINTS & ENABLERS

{redl Pail G, Ch.d)
1. 'What are S55UMPTIONS, CONSTRAINTS & ENABLERS [ref. Part C 4.2]

# fp= ol Fre mssumpbicns esieblished sher yeeficalion with experls on e ubed o Be
az=umplions?

s dps fhers messmpons el s besed on isclos bewond ATIWCNE #.g. westher phenomena?

s | feere a sfficent levd of confidence i dhe propct eam et the ssmplions wee
exinbished cayboushy®

# = the befic zample chosen as the beseine for e desgn conmdered 2= pepreseninine?

®  Are pl fne enaiers ol s idenEfied 2 pofuids fhe design scope, sdaphed by the ANEP and
defined = Aenchioral requirements?

s N the funcicral mquiemesl deived Pom design =mebles ar defired =25 fundhonsl
requrerents, i adion taken o fadil these requiremenis fthereby oesting the enabler)

s Do the phrrr-g.wc-rml u'l g funchonsl :eq-.:rerr-enl me=t the desgn progct plemning [ nok,
the constmil fol = o be migaled by the requrereniiEnshisr becomes = negetae
consime]?

= = all posvible ways o migale corstein meeshgeied?

s A gl e HemumpBiors Corersints § Ensbies derived from the reference oenarn?

2. Saleciing ASSUMPTIONS, CONSTRAINTS & EMABLERS [raf. Part C 4.3

s fr= ol e pzsumplors esimblisked sfier verficabion of poblicafiors n =iale onginsi=d
docoments such Az the Aemreuticsl infomation Pobiication {4577

s = the hxmgrgbons, Consbeints B Erablers inked b » cerlnin daie [whese sppropriste]?

= When choosing 8 represeninbve irafic sample, wes the teffic denibuion over fme {aken inlo
won=idemion?

=  When chogsing B repesenisfve t=Sc =ample. was e geographic el debbofion Bien nle
considembon?

& |3 fhe ppiion commdered 0 oesl= fan [or more} s of Termsal Roules o scoommod abe
sigrificen chenges in effc. dessity o debribiubon”

# |2t considered = necessary ko soff the grogeephic Poffic detibuobion by cngin =md destinaBon
32 22 fo denify the ew demend {tha & only neceszany when doust =xizls tha!? e ourent En-
Roue ATE rouls nefwork i ol sulciently refred|7 [nole: 222 next tulled)

& Hes thees been o re-demand” mvesSigabon done by En-Rioute sirspace dezigree within the
grester ELE ARN in Fre courss of & project bl is connecied 4o e TMA design peogect? B30,
the previous buliet ke beoome cheoisl=.

s Hex theer been on szsemsment of e ol ceftarly of Srggerng evesl” el may niuenoe
Forcast T Eamples?

A Whisn to dantify ASSUMPTIONS, CONSTRAINTS & EMABLERS (ref. Part C 4.4) p/

= When fhe ARSLETIPUONS, Consirainis & Enablers dentifed, reviewad and venfied on
al the differert slages of the deslgn process 3 suElesiad 1 e puidednes? O et
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