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About

Help version: CATS1v4, 13 July 2008
Produced by: White Queen BV

Introduction to CATS

sl ATS

Fie Edt Heb

CATS is a program developed to calculate risk per year of the outcomes of a flight, a group of flights, or
multiple flight groups for the Causal Model forAir Transport Safety

CATS can be used to calculate the risk associated with for example an airport or a company's flight
operations, or a single flight.
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Glossary

ACAS Airborne collision avoidance system
AL Approach and Landing

ATC Air traffic control

CFIT Controlled Flight Into Terrain

ER Enroute

GPWS Ground proximity warning system
LLWAS Low level windshear alert system
LOCT Loss of Control Take-off

LOCF Loss of Control Flight

LOCL Loss of Control Landing

MSAW Minimum safe altitude warning system
PWS Predictive wind-shear warning system
RIMCAS Runway incursion monitoring and conflict alert system
RTO Rejected Take Off

STCA Short term conflict alert system

TA Taxi

TAR Terrain avoidance radar

TO Take Off
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CATS System requirements

Microsoft® Windows® XP with Service Pack 2 (or better)
1GHz processor or better

at least 1GB of RAM (2GB preferred)

100MB free disk to install

at least 2GB free disk to run

CATS is supplied as a setup.exe file. Double clicking on this file will open the installer.
The setup file makes a directory Kingdom of the netherlands with subdirectory CATS.
The following files are installed (these may change with different versions of CATS):
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INeme __________ Est |[See |Date  |AwW |
t.l..] <DIR> 0970172008 14:05---
@ maxiCATSS etup58 exe12,758,630 0970172008 14:05a--

: gram Files\Kingdom of the Netherlands\Cats\*.*
TName Ext Size D ate Altr
<DIR> 09/01/2008 14:32----

tel..]
_l[CodeSite] <DIR> 09/01/2008 14:22----
_lIData) <DIR> 09/01/2008 14:37----
_1[Run] <DIR> 09/01/2008 14:32----
Q) changes xt 11.324 0970172008 04:00-a--
Y maxiCATS chm 436,852 1770972007 20:17-a--
maxiCATS exe 2.,469.888 09/01/2008 03:52-a--
:_-}mnuiCﬁTS ini 917 09/01/2008 14:36-a--
é] MTParseiCOM dil 344,064 0871072007 11:09-a--
4| UnicomnEngineComLib dil 360,448 08/01/2008 14:50-a--
illniﬂﬂ exe 5,629,738 08/01/2008 14:49-a--
_-} UniNet ini 242 0970172008 14:37-a--

c:\Program Files\Kingdom of the Netherlands\Cats\D ata\*.*

Ext_Size _ Date At
L s e NN COUS o |
ZJ|CATSpaws mdb 2,748,416 08/01/2008 11:09-a--
_]0VeryGBBN_08jan08 bbn 552,960 08/01/2008 15:13-a--
_]0VeryGBBN_08jan08 ivinfo 44,543 08/01/2008 15:09-a--
_]0VeryGBBN_08jan08 tps 10,520,000 08/01/2008 15:09-a--
W test58 CATS 31,462 09/01/2008 02:58-a--

MaxiCATS is the exe which provides the communication and interface with the BBN software, Uninet.
maxiCATS.chm is the help file.

In the data directory

a) the BBN files, and

b)CATSPAWS which contains the decoder for the coded BBN, providing coded events with names and
units and links to the sources of the data. (Will discuss this in separate presentation). The directory Run
only appears once MaxiCATS is run.
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Starting CATS

Open CATS by clicking on the exe file - maxiCATS

@ Uninet

& CATSpaws

CATSpaws

This is a database file which links the BBN node names with the relevant display information in CATS.
CATSPAWS takes all the nodes in the BBN and looks for something in CATSPAWS with that name. if it
finds it it says what the BBN is in the BBN field. If not it adds the missing code but the other fields will be

blank
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From Rev 6 22 June 2008

Purpose

-To store all the data used in the CATS model in one place

-A bookkeeping process which ensures the source and pedigree of the data are traceable

-To have a centralized data store that always has the latest data in

-To have a link between CATSPAWS and the CATS software model so that it is easy to consistently
update it and to automate the appearance of the output from the BBN (currently just a parameter
codename.

Fields
The names here are documented exactly as they appear in the CATSPAWS edit program. The field
names in the CATSPAWS database are given [in parenthesis]

Parameter Code [ParameterCode]

This is the unique code that links a node in the BBN (Bayesian Belief Net) with all the displayed data in
MaxiCATS.

Short text (must conform to variable naming - see below)

e.g. AL26B24

ParameterCodename must be usable in an equation, so must conform to rules which are:

7
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First character must be alphabetic (ie a to z), remaining characters can be alphanumeric or underbar.
Case is notsignificant, ie to01b11 is the same as TO01B11, and any mixture of capitalisation. (So no-one
should use case as a distinguishing feature of anything)

We may need a limit on the length for uninet, something like 15 characters (What are BBN/uninet
program constraints?)

Rules:

LEGEND

AA = Phase (TA, TO, ER, AL) etc any other phase codings required...MUST be AlphabetAlphabet and
unique)

Can also be AAAA and AAAAAA for multiple phases

NN=2 digit Numbers (01, 02, 03 etc)

a=one letter

n=a number with one or more digits(1,2,3,..11,12..0r...1,11,111,12,121....)
nn=end event numbers (beginning 00 for not the initator, then 01, 02..etc.)
_ =underbar

CODES
1) Boxes in the ESD backbone part that are NOT end events:

AANNan_

Reason: Now that upper and lower case cannot be distinguished it causes boxes to have same code as
in the FT in a few rare cases so we add _

2) Boxes in the ESD backbone part that are end events

AANNan_nn

Reason is that _nn is how we recognise ESD end nodes in MaxiCATS for sorting purposes
3) Boxes in the fault tree

AANNan

Reason: We need the phase (AA) and ESD number(NN).

In the fault trees the author can use scenario type code (L, E,F, etc. in place of AA as long as it is clear
somewhere as to which phase the quantification numbers refer) - see ParameterCodenameDotlist
Additional parameter codes for flight crew, ATCO and Maintenance performance models

1)Start letter:

Z (lower case)

This will ensure all the nodes for the Flight crew model, ATC (and Maintenance eventually) all appear
together in the BBN parameters list and not all over the place when alphabetically sorted. This will when
sorted Z-A produce these model BBNSs first then TO then ER then AL, which makes sense and which
will make QA and testing much much easier

2) Model idenitifier

Code for the model. The underbar after each model code (for Flight crew, Air traffic control,
Maintenance) separates the model i.d. from the next part of the code

FC_

ATC_

MNT_



3) Elight phase
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The usual TO, ER, AL but also TOERAL for nodes where the 3 phases have been combined. This also

lines up the sorted sequence nicely

4) Descriptive Part/Person

Here the rule is the nature of the parameter followed by person referred to (if relevant)

eg.
TrainCap
TrainFO
ExpATCO
ExpCap
ExpFO
UnSuitCrew
UnSuitCap
UnSuitFO
Coord
Traffic
AirGen
Workload

Complete codes:
zFC_TOWorkload

ZFC_TOWeather
zFC_TOUnSuitFO
ZFC_TOUnSuitCrew
zZFC_TOUnSuitCap
zZFC_TOFatigue
zZFC_TOERALTrainFO
zZFC_TOERALTrainCap
zZFC_TOERALLangDif
ZFC_TOERALEXxpFO
zFC_TOERALExpCap
zFC_TOERALAIrGen
zFC_ERWorkload
ZFC_ERWeather
zFC_ERUNSUuitFO
zFC_ERUNSuitCrew
zFC_ERUnSuitCap
zFC_ERFatigue
zFC_ALWorkload
ZFC_ALWeather
zFC_ALUNSUuitFO
zFC_ALUnSuitCrew
zZFC_ALUNSuitCap
zZFC_ALFatigue
ZATC_TOVisProc
ZATC_TOTraffic
ZATC_TOlnterface
ZATC_TOEXpATCO
ZATC _TOCoord
ZATC_ERVisProc
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ZATC_ERTraffic
ZATC_ERInterface
ZATC_EREXpATCO
ZATC_ERCoord
ZATC_ALVisProc
ZATC_ALTraffic
ZATC_AlLlnterface
ZATC_ALEXpATCO
ZATC_ALCoord

Additional parameter codes for OQutput nodes
OUT_PhaseName

e.g. OUT_Accident; OUT_TOVeerOff
Codes are:

OUT_TOERALAccident
OUT_TOALRunway_overrun
OUT_TOALRunway_veer_off
OUT_TOERALCollision_with_ground
OUT_ERIn_flight_break up
OUT_ERALAiIrcraft_lands_off_runway
OUT _ALAircraft_continues_landing_roll_damaged
OUT_TOALAiIrcraft_damaged
OUT_ERCaollision_in_mid_air
OUT_TOALCollision_on_runway
OUT_ERPersonal_injury

OUT _TOTake_off

OUT_ERLoss_of control_in_flight
OUT_ERFire_in_flight
OUT_EREngine_failure_in_flight
OUT_ALCFIT

OUT_ALLanding
OUT_TOERALCOllision
OUT_ERStructural_accident

2.Parameter Codename Dotlist [ParameterCodenameDotlist]

The Parameter Code name in the original DNV dot form from the FTs. These dotlisted names have all
but disappeared in v.5_1 of the FTs.

Base event ID [BaseEventID]

A whole number

The base event number as given by DNV in the fault tree event listings

Display Name [DisplayName]
short text

This is the name of the parameter that the user will see in CATS

e.g. Flight crew maintain control

End nodes

In the case of an end node, the display name begins END followed by a space
Parameter Units [ParameterUnits]:

Short text

e.g. per inappropriate handling

ParameterDescription:

10
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Long text.

This is the definition/long description of the parameter

Value [ParameterValue]

Number if continuous.

Text (comma separated values) if discrete

NB a text value could be a number as with Aircraft Generation

The value is currently typed into the BBN from the Fault trees in MS Excel

The value is seen on the inputs screen, the engine and on the results screens in MaxiCATS but
currently all the values and SDs and min and max are all read from the BBN into maxiCATS and not
from CATSPAWS. The values in CATSPAWS come from the Fault Trees. The values from the FTs are
hand-typed into the BBN. This is because the FTs have been provided in MS Excel form as opposed to
a database - this could be remedied in the future. One day CATSPAWS might become the definitive
place for the BBN values and the BBN could look it up from CATSPAWS

8 Scale [ParameterScale]

Number

If blank it is taken as 1

Other values may be any number (1000000, for example)

Used to scale up or down the parameter depending on whether going to the BBN or coming from the
BBN in relation to the value in MaxiCATS

Parameter Min [ParameterMin]

Number

Lower end of the distribution

Parameter Max [ParameterMax]

Number

Upper end of the distribution

Confidence Lower Limit [ConfidenceLowerLimit]
Number

Complete variability of the population of flights

5% lower limit confidence interval

Confidence Upper Limit [ConfidenceUpperLimit]
Number
95% upper limit confidence interval

Aircraft Continues [AircraftContinues]

Boolean True/False

If False it means it is an end node of an ESD which in the ESD backbone does not continue flight e.g.
stops on runway, veer off, collision etc. Not necessarily an accident. E.g. continues landing roll ends the
flight.

Charm [ParameterCharm]

Lookup which will display the appropriate colour in MaxiCATS based on the colours in the ESD
backbone storybuild.

At the moment MaxiCATS only uses the red-yellow-green system to highlight the Codes in the display

Description Colour
ESD black Black
ESD green Green
ESD grey Grey
ESD red Red

11
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ESD turquoise Turquoise

ESD yellow Yellow

Pedigree [ParameterPedigree]

Lookup

Probability data - directly from event and exposure data (coloured green in the FT)

Causal data - based on the distribution of causes in the event data (coloured blue in the FT)
Mixed pedigree - deduced from other parameters (coloured white in the FT)

Group judgement - expert judgement using a structured elicitation process

Pure judgement - analyst judgement in the absence of any data (coloured yellow in the FT)
Unclassified - pedigree not yet recorded

Description Colour

Probability data Green

Causal data Blue

Mixed pedigree White

Group judgement

Pure judgement Yellow

Unclassified

Date of Last Change [DateOfLastChange]

Short text

Entered automatically

Authors of changes (most recent first) [AuthorOfLastChange]

short text

Quality Assurance [QualityAssurance]

Long text

Free text field for notes made on quality checks, correction of the data, flagging of things needing to be
fixed

Sources [Sources]
Long text

Regulation [Regulation]

Long text

Temporary placeholder. Free text field for mapping of the regulations onto the BBN. This is likely to
become a completely separate table since there will be a one to many and a many to one mapping
between the regulations and events in the model.

BBN file [BBNfile]

Ultimately the aim is to make an automated cross check and the relevant BBN file from the last check
will be recorded. Currently it is not possible to see what is and what is not in the BBN from looking at
CATSPAWS

NOTES:
Short text is max 255 characters,

Long text is effectively unlimited length and may contain line breaks.

Numbers should be constrained to use decimal point () And no thousands separator so that we can
have comma separated lists.

12
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Data Flow
CATS DATA THHI{ Illh“
for end — — PROGRAM
___________ CATSpaws | "/ BACKBONE
1 Paramater (W & JPSC) \_ (wagwnwr) )/ N
codes, display S — I DATA
warisbles, base -~ FILE
FALULT event _
TREES sourcas and | e srteeiga
[DMV) event T Parameter pedigree, L
p informattion il e . Q4 sannotations
Structure, - T - f C.ﬂ.TSDHW'S e ::;;I;*Md
par e ber A (Wi & 1PsC)
i‘ﬁt:s.nnd ¥ ¥ r— Aliofsted
ey maxiCATS h
BEN (W & JPSC)
(EW1TUD)
' , CATS FILE
& . e [User) A
conteoied FLIGHT GROUP )
W by rraxiCATS FLIGHT FLIGHT
| Modificotion | d N )
UNINET e factors | \ GR?UP GRE‘JUP J f
(EwTuD) | — User Overrides ;o
distributians and LY .-"'f
Sampling conditignalisytong \__ RE‘SHHS . * e
results fed to BBN by S -
writhen bl RaxiCATS
fior gach .
Eroup T
CAT walk through the steps
STEPS
An overview of the key steps is given below. For further information consult the help on each step
Step 1: Flights. This sets up the names of user defined groups of flights. A number of flights per year
can be assigned to each created flight group.
The purpose is that each group can be calculated separately with changes in parameters defined.Then
the results of calculating with user defined flight group parameters can be compared with the baseline in
Step 5.
Step 2 Inputs. When the group is not the baseline the user will want to specify inputs for a group of
flights. Inputs will map onto the BBN nodes and modify them appropriately for each flight group.
Step 3 Engine. User is currently allowed to override input data directly in the engine. The full set of BBN

nodes can be examined.
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Step 4 Calculate. This will calculate the results in the BBN based on the node parameters. The user will
select number of samples and see a log of the calculation process.

Step 5 Results. The results show the probability per flight of the different events and the total frequency
of final outcomes per year. Information on fatalities and costs are also provided .

Tips and tricks

What is currently selected?

A selected tab always shows as blue. Be aware of this when looking at information and performing
operations on a flight group.

When holding the cursor in the workspace the name of the flight group shows in the bar at the bottom.
When holding the cursor over any tab a hint appears of the name of the current flight group.

"', CATS *[C:\Program Files\Kingdom of the Nether
File Edit Calculate View Help

e

Flights | Inputs > | Calculate | Results

Baseline | g1 | 92 | ¢ |
Gten1

Modification Factors | BBN Par:

Influence Influence Code Case
BIRD MANAGEM... EM_BirdManag...  Use:
BIRD MANAGEM... | EM_BirdManag... | Use
BIRD MANAGEM...  EM_BirdManag... | Use
BIRD MANAGEM... EM_BirdManag... | Use
BIRD MANAGEM... EM_BirdManag.. @ Use:
BIRD MANAGEM... EM_BirdManag... | Use

e )

15
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Which ESD?

On results tab this is displayed when the tab is selected

', CATS [C:\Program Files\Kingdom of the
File Edit Calculate View Help

Flights | Inputs | Engine | Calculate |

ndividual flight Groups. Compare F

Baseline| g1 | g2 | g3 |

TO05 | "
_ Nodes -
AL30 | AL32 | AL35

AL29 - Thrust reverser failure

£ Expand all | E— Expand or

BBN Node

# AL29al
# AL29b1
+ Al 29R11

If the name of the ESD is not available by these means look at List of ESDs.

Useful Operations
On ceratin tabs useful operations can be performed which include

Alphabetical/Numerical sorting.
This is done by clicking on a column heading. Clicking once will cause A-Z or numeric Small->Large
sorting depending on the data type, and clicking again will cause Z-A, Large->Small sorting.

Column sequences
Click on the top of the column and drag- This will change the column position to the dropped position.
This will be preserved until a new position is chosen.

Data displays
There are also buttons for the data displays:

Expand all - Opens the node information to show all the data from CATSPAWS
16
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Expand one - Shows the node code if the display name is being shown or the display name if the
parameter code is being shown

Collapse - Collapses the node back to one line of description

Swop top two - swops node information between display name and parameter code

CATS [C:WProgram Files\Kingdom of the Metherlands\CATS\Ben files\106CATSfiles\0B0629-1... E@||E|
File Edit Calculste View Help

Flights |‘mgg_§“w*‘ Calculate | Results |
_Baseline | g1 | 92 | @3

loood |95 | 96 .| 97
wwGlme] G0 | 69 | Gen | Gem | Gen2 | Gen3

Meappings | Modification Factors |GEN Paramelers)
| <2Expandell | | <ZExpandone | | EmCollapse | [ ™ Swaptoptwo |
Parameter 1 Bas.. Units De
# Unstable Approach | | perlanding ~
| ® Flight crew fails to initiate and execute misse... | | per unstable approach
| @ Failira dos tnocoew nar landinn 5 b

17



WHITE QUEEN 080817-07 CATS OFTWARE MANUAL

CATS [C:Wrogram Files\Kingdom o

Baselinel g1 | g2 | g

CATS [C:\WProgram Files\Kingdo

Baselinel a1 | a2 |

18
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pgram Files\Kingdom
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List of ESDs

ESDs are identified by their initiating events

1 Aircraft system failure LOCT

2 ATC event LOCT

3 Aircraft handling by flight crew inappropriate LOCT

4 Aircraft directional control related systems failure LOCT

5 Operation of aircraft systems by flight crew inappropriate LOCT

6  Aircraft takes off with contaminated wing LOCT
7 Aircraft weight and balance outside limis LOCT
8 Aircraft encounters performance decreasing windshear after LOCT

. rotaion i

9 Single engine failure LOCT
10 Pitch control problem LOCT
11 Fire on board aircraft Firelexp
12 Flight crew member spatially disorientated LOCF
13 Flight control system failure LOCF
14 Flight crew incapacitation LOCF
15 Anti-ice system not operating LOCF
16  Flight instrument failure LOCF
17 Aircraft encounters adverse weather Structural
18 Single engine failure Engine
19 Unstable approach LOCL
21 Aircraft weight and balance outside limis LOCL
23 Aircraft encounters windshear during approach/flanding LOCL
25 Aircraft ha hdting by flight crew during flare inappropriate LOCL
26 Aircraft handling by flight crew during roll inappropriate LOCL
27 Aircraft direction control related systems failure LOCL
28 Single engine failure ' LOCL
29  Thrust reverser failure LOCL

30  Aircraft encounters unexpected wind LOCL

31 Aircraft are postioned on collision course Collision
32 Incorrect presence of arcraftivehicle on runway in use Collision
33 Cracks in aircraft pressure cabin ' Structural
35  Flight crew decision errorfoperation of equipment error CFIT

36 Ground collision imminent Collision
37 Wake vortex encounter LOCF

20
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Some examples to illustrate the structures behind the events in the model: (Until these have been
developed in full in the help files the user should open the original DNV fault trees Excel file and the NLR
document- NLR-CR-2006-520- when working with CATS if they want to follow the details)

TOO1 Aircraft System Failure

ESD 1
Flgrowp Tabopofl accaimt
fatng want Ascrat Sywem Fadow TANE OFF PER FLIGHT

Fight phuna Taiwof

Click Here 1o Rrtam & loces

| END EVENT I IEVENT COOE [m:uum

Toist 10K Tt

farcrat Fpem Fligt o imgicty |
Fisdure | o

Aircraft system failure

The initiating event 'aircraft system failure’ includes all system failures that could lead to an aborted take-
off, with the exception of engine failures and system failures that can result in directional control
problems. Engine failures and directional control system failures are addressed in ESD 9 and ESD 4
respectively. Pitch control problems during the take-off roll are addressed in ESD10.

Flight crew rejects take-off

A rejected take-off is defined as "failure to complete a take-off manoeuvre after take-off power has been
applied". If, during the take-off run, a situation arises that potentially compromises a safe take-off and
climb, the flight crew may elect to reject the take off. The decision whether or not to reject the take-off
depends on the speed of the aircraft and the amount of runway remaining. At a certain point, the amount
of runway available may not be sufficient to bring the aircraft to a complete stop. For this reason a
decision speed V1 is calculated before each takeoff. The decision speed V1 is the maximum speed at
which the take-off can be safely aborted and the aircraft can be brought to a complete stop at the
remaining runway. At a speed below V1 the take-off can be safely rejected, at speeds above V1 the
take-off should be continued. Typical V1 values for large commercial jet aircraft vary from 125 to 160
knots. The actual V1 depends on aircraft type, aircraft weight, wind, air density, temperature, and
runway gradient. Some operators and aircraft manufactures have defined a speed up to which a take-off
should be rejected for all observed failures. At speeds between this speed and the take-off decision
speed V1, the take-off should be rejected only in case of an engine failure and conditions affecting the
safe handling of the aircraft. Different policies exist among the operators regarding these takeoff
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rejection criteria. The speed up to which a take-off should be rejected for all observed failures varies
between 70-100 knots with a typical value in the order of 80 knots.

V>Vl

The event V > V1 describes a situation where the rejected take-off is initiated at a speed higher than the
decision speed V1. The decision speed V1 is the maximum speed at which the take-off can be safely
aborted and the aircraft can be brought to a complete stop at the remaining runway. At a speed below
V1 the take-off can be safely rejected, at speeds above V1 the take-off should be continued. Typical V1
values for large commercial jet aircraft vary from 125 to 160 knots. The actual V1 depends on aircraft
type, aircraft weight, wind, air density, temperature, and runway gradient.

Failure to achieve maximum braking

Immediately following the decision to reject a take-off, the flight crew must start reducing the speed of
the aircraft. Particularly in the case of a high speed rejected take-off, braking must start immediately
using maximum braking power and all available deceleration devices: the liftdumpers (if available) are
raised (manually or automatically), the brakes are applied (manually or automatically), and reverse thrust
or propeller reverse is selected (if available). These actions must be conducted without delay and
according to the standard operating procedures (SOP). Braking performance is strongly influenced by
the runway conditions, if the runway is wet or flooded, or if it is covered with snow, slush or ice, tyre-to-
ground friction is significantly reduced resulting in longer stopping distances.

TO02 ATC Event

NLR 2006 Quantification of ESDs.pdf

Go to Page 27

ESD: 2
FT group: Take-off accident
Instiating Event. ATC Event
Flight Phase: Take-off
1.000

Click Here to Return to Index

I | | FREQUENCY (per
END EVENT EVENT CODE PROBABILITY RAight)

T002a1 TO02b1
Aur Traffic related Flight Crew rejects l
evant l tako-off Runway overrun 100241-01 7.54E05 1.356-09
1.79E-05 | 0995
™\ /N
7N 7 T002d2
/100281 /T00201\ [ Fatare 1o achior 1 1
maximum braking Runway overrun | T002e1-02 ‘ 2 M4E-05 | 5 256-10 |
2.95E-05
Yes /N
No o020\
Alrcraft stops on ‘ l
runway T0020203 | 99E0T | 1TEE0S
Aircraft continues | ‘ [
take-off T002b2-04 5 39E-03 3 65E-08
[ Total 100 | 179E-05 |
ATC event
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For the purpose of this ESD, an ATC event is defined as any ATC related occurrence which could result
in a decision to reject a take-off, with the exception of runway incursions. Possible separation
infringements with other traffic on the departure runway (runway incursions) are excluded from this ATC
event and are treated separately in ESD 32. Examples of 'ATC events' are possible separation
infringements with another departure or with a missed approach on another runway. The problem
situation could be caused by the aircraft in take-off (it did not have a take-off clearance yet) or by ATC (a
take-off clearance is given while other traffic nearby). ATC can give an instruction to abort the take-off or
the crew can independently decide

to perform a rejected take-off (RTO). An instruction by ATC to abort the take-off because of the
presence of birds in the vicinity of the runway is also included in this initiating event.

ER12 Flight crew member spatially disorientated

ESD12 NLR (from NLR-CR-2006-520)

Accident type: uncontrolled collision with ground.
Flight phase: initial climb, en route, approach and landing.
Initiating Event: flight crew member spatially disoriented.

Flight crew fails Unrecoverad
o "m'nt:,"" loss of control
controd

light crew member
spatially disoriented
(1)

Collision with
ground

Aurcraft
continues
flight

8

L e
(1) Factors such as recognition of spatial disorentiation, hand over of control to
other crew member come under this event.

Spatial orientation refers to a person's ability to perceive motion, position and attitude in relation to the
surrounding environment. This capability depends upon the reception, integration and interpretation of
sensory inputs from visual, vestibular, muscular and skin receptors. [Antufiano & Mohler, 1992].
Spatial disorientation occurs when a pilot has inadequate visual information or fails to attend to or
properly interpret available information regarding the airplane's pitch and bank. Instead, a disoriented
pilot relies on cues that are often misleading. The most hazardous illusions that lead to spatial
disorientation result from ambiguous information received from motion sensing organs located in each
inner ear. The sensory organs of the inner ear detect angular accelerations in the pitch, yaw, and roll
axes and gravity and linear accelerations. During flight, the inner ear organs may be stimulated by
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motion of the aircraft alone or along with head and body movement [NTSB, 2003].

Quantification of ESD 12 is based on the assumption that spatial disorientation refers to disorientation
with respect to the attitude (pitch, roll and yaw) of the aircraft only. Disorientation with respect to aircraft's
position and altitude are excluded. ESD 12 describes a loss of control accident as a result of spatial
disorientation. In this type of accident the pilot's perception of aircraft attitude relative to the surface of the
earth and the gravitational vertical plays a role, not his perception of position with respect to the surface
of the earth. Situational awareness regarding the aircraft position and altitude are relevant in the context
of a potential collision with terrain and are covered in ESD 35. Events where the flight crew lost
situational awareness and landed on a wrong runway, taxied along the wrong route, lined-up the wrong
runway etc., are covered by ESD 32.

It is often difficult to prove with certainty that spatial disorientation affected the pilot. However, in many
accidents, weather conditions in combination with the aircraft trajectory (e.g. ‘graveyard spin’) are strong
indications that the flight crew was spatially disoriented. In the ESD the initiating event, pivotal events
and end states are defined as follows. Flight crew member spatially disoriented The Initiating Event is
defined as the situation that a flight crew member suffers spatial disorientation, i.e. has inadequate visual
information or fails to attend to or properly interpret available information regarding the airplane's pitch,
roll or yaw angle or rate of rotation.

Flight crew fails to maintain control

This pivotal event refers to the ability of the flight crew to maintain control of the aircraft. This
pivotal event does not necessarily imply a failure or error by the flight crew. The ability of the
flight crew to maintain control of the aircraft is affected by human factors (fatigue, training etc),
aircraft system failures, weather conditions etc. In this ESD the failure of the flight crew to
maintain control refers to a situation where a flight crew spatial disorientation event occurs. It is
then pivotal in the sequence of events whether any member of the flight crew detects the
disorientation and gives over or takes-over control in time to maintain control of the aircraft.
Caollision with ground

This end state refers to a possible outcome of a flight crew spatial disorientation event and
includes any sort of collision with terrain (ground, water) or obstacles that results in injuries or
fatalities or substantial damage to the aircraft.

Aircraft continues flight

This end state refers to the possible outcome of a flight crew spatial disorientation event when
the flight crew continues the flight to the destination airport or diverts the aircraft to another
airport. This includes occurrences where the non-affected pilot takes over control and
occurrences where the pilot(s) succeed(s) in overcoming the disorientation.

24



WHITE QUEEN 080817-07 CATS OFTWARE MANUAL

Storybuild backbone
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AL26 Aircraft handling by flight crew during landing
roll inappropriate

ESD26 NLR (from NLR-CR-2006-520)

Accident type: uncontrolled collision with ground.
Flight phase: landing.
Initiating Event: aircraft handling by flight crew during landing roll inappropriate.

Flight crew
ight crew fails Unrecoverad R
ol loss of control

control

yes _| Failure to achieve Runmway

r} maximum braking OVETTUn
no

Adrcraft
continues
nding ro

aircraft handling by
flight crew during
landing roll

inappropriate

Aircraft handling by flight crew during landing roll inappropriate

This ESD describes the scenario in which a touchdown is made with a correct speed and sink

rate, but due to an action by the crew during the landing roll, control of the aircraft is

(temporarily) lost or maximum braking is not achieved. Included in this initiating event are offcentreline
touchdowns. Inappropriate aircraft handling includes inappropriate use of rudder and

aileron, inappropriate use of the steering tiller, delayed operation of deceleration devices such as

lift dumpers, thrust reverser and wheel brakes and inappropriate differential braking. The

occurrence of aquaplaning is also considered to be in the scope of this initiating event.

Flight crew fails to maintain control

This pivotal event refers to the ability of the flight crew to maintain (directional) control on the

runway after touchdown.

Failure to achieve maximum braking

Immediately following touchdown, the flight crew must start reducing the speed of the aircraft.

On most large aircraft, a 'positive’ touchdown is required to make sure the aircraft switches to

ground logic, which will automatically deploy lift dumpers (if available and armed) and will

ensure a proper functioning of the autobrake system. Braking must start immediately using

maximum braking power and all available deceleration devices: the lift-dumpers (if available)

are raised (manually or automatically), the brakes are applied (manually or automatically), and reverse
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thrust or propeller reverse is selected (if available). These actions must be conducted without delay and
according to the standard operating procedures (SOP). Braking performance is strongly influenced by
the runway conditions, if the runway is wet or flooded, or if it is covered with snow, slush or ice, tyre-to-
ground friction is significantly reduced resulting in longer stopping distances.

Runway overrun

A runway overrun is a situation where the aircraft is not able to come to a full stop before reaching the
end of the runway. Occurrences where the aircraft cannot be brought to a halt before reaching the end
of the runway but where flight crew deliberately steer the aircraft off the side of the runway in order to
prevent a collision with obstacles located in line with the runway are also considered to be 'runway
overruns'. The degree of damage is determined by the speed at which the aircraft leaves the runway
and the possible presence of obstacles such as ditches, fences, approach lights, buildings, etc.
Runway veer-off

A runway veer-off is a situation where the flight crew is not able to maintain directional control and the
aircraft deviates to the side of the runway and veers off it. Occurrences where the aircraft cannot be
brought to a halt before reaching the end of the runway but where flight crew deliberately steer the
aircraft off the side of the runway in order to prevent a collision with obstacles located in line with the
runway are considered to be ‘runway overruns'. The degree of damage is determined by the speed at
which the aircraft leaves the runway, the veer-off angle, and the possible presence of obstacles such as
ditches, fences, approach lights, buildings, etc.
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AL29 Thrust reverser failure
ESD29 NLR (from NLR-CR-2006-520)

Accident type: uncontrolled collision with ground.
Flight phase: landing.
Initiating Event: thrust reverser failure.

ALY G Flaght crew fails 1o Unrecoversd Rurvary
hirust maintasn control loss of control wear-off
yes

e Faduie 10 achisiwg Rurmsary
no | T| mancimu braking VTN

A thrust reverser is a system that redirects a jet engine's airflow such that the resulting thrust
force acts against the forward travel of the aircraft. On propeller driven aircraft reverse thrust is
obtained by changing the pitch of the propeller blades to a negative angle, thereby directing air
flow into the direction of travel. For the purpose of this ESD a thrust reverser failure is defined
as a failure of system ATA 7830 reverser for aircraft with jet propulsion and a failure of system
ATA 6120 propeller control for aircraft with propeller propulsion. Only technical malfunctions

of the thrust reverser system are considered in this initiating event. Failures of the flight crew to
correctly operate the thrust reverser system are covered in ESD 26.

Flight crew fails to maintain control

This pivotal event refers to the ability of the flight crew to maintain control of the aircraft. This
pivotal event does not necessarily imply a failure or error by the flight crew. The ability of the
flight crew to maintain control is affected by human factors (fatigue, training, etc), aircraft
system failures, weather conditions, etc.

Failure to achieve maximum braking

Immediately following touchdown, the flight crew must start reducing the speed of the aircraft.
On most large aircraft, a 'positive’ touchdown is required to make sure the aircraft switches to
ground logic, which will automatically deploy lift dumpers (if available and armed) and will
ensure a proper functioning of the autobrake system. Braking must start immediately using
maximum braking power and all available deceleration devices: the lift-dumpers (if available) are raised
(manually or automatically), the brakes are applied (manually or automatically), and

reverse thrust or propeller reverse is selected (if available). These actions must be conducted
without delay and according to the standard operating procedures (SOP). Braking performance
is strongly influenced by the runway conditions, if the runway is wet or flooded, or if it is
covered with snow, slush or ice, tyre-to-ground friction is significantly reduced resulting in
longer stopping distances.

Runway overrun
A runway overrun is a situation where the aircraft is not able to come to a full stop before
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reaching the end of the runway. Occurrences where the aircraft cannot be brought to a halt
before reaching the end of the runway but where flight crew deliberately steer the aircraft off the
side of the runway in order to prevent a collision with obstacles located in line with the runway
are also considered to be 'runway overruns'. The degree of damage is determined by the speed
at which the aircraft leaves the runway and the possible presence of obstacles such as ditches,
fences, approach lights, buildings, etc.

Runway veer-off

A runway veer-off is a situation where the flight crew is not able to maintain directional control
and the aircraft deviates to the side of the runway and veers off it. Occurrences where the
aircraft cannot be brought to a halt before reaching the end of the runway but where flight crew
deliberately steer the aircraft off the side of the runway in order to prevent a collision with
obstacles located in line with the runway are considered to be 'runway overruns'. The degree of
damage is determined by the speed at which the aircraft leaves the runway, the veer-off angle,
and the possible presence of obstacles such as ditches, fences, approach lights, buildings, etc.
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Bayesian Belief Net BBN

CATS displays the values of flight parameters generated by a Bayesian Belief Net in the program Uninet
using the database CATSPAWS.

These BBN parameters can be changed:
a) By modifying predefined input variables
b) Directly by the user (user override)

The inputs are linked to nodes in the BBN (see figures below)

() Unitiet - DGEBN_1 35ept07_Analytic_constants,bbn =10 x|
Fle Edt View ©0 Helbp Mode [Editing Bayesian Bebef Met =]
Probhode | Funchode | arc | Select cbjectis) Zoom: 0%+ - | Random Varistles
Hame  [Descrgtion | a]

TOO3E1.., Unsuccessiul Training
TOD3IE1... Unsuccesshl Handing
TOOIEZ.., Plot Msdagnoses (TO ...
TOO3E3... Lackof Control
TOOSEZ..,  Pob Mshudgement (TO in..,
TOO3E3..,  Incorrect Contral
TOOMEY...  Insufficient Control
TOOIEA,., Brakes not spplied correc..,
TOOMS, ., Lackof Control
TOOMES. .,  [Incorrect Control
TOOMS...  [Insufficient Control
TODEED.., Lackof

SLE0B21... ATC Fad bo report weathe. ..
TODEED, ., Unsuccesshul inspaction
TODEE2... ATC dalay

TOOGED, ., Lack of oheervation
TODSES. .,  Unducessaful Obigsrvabion
TODGED.., ATC delwy

TOOEEH..,  Plot ignores stickshaker
BLS0B2N, ., Westher not as reported..,
ALBBZI. .. Plok Fads bo caloulabe wan,..
ALE0BZ1,,, Plok dsregands croseen..,
ALE0B32 w Lack of conkrol

ALE0EEY w Incorrect Control
ALE0EM u Insufficient control
ALE0BA3_u Brakes not spplied correctly |
Traffctd  hiumber of srcraft smuk,
Trafficll  Number of srcraft simuk, .
ATCoEx... Mumber of years working...
ATCoEx... Humber of years working. ..
Minter... Clrssification of the nter...
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The figure below shows a close-up of the BBN

i
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The following figures show the BBNs for each model
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Stepl Flight groups

The figure below shows the flight groups tab.

CATS "[C:\WProgram Files\Bingdom of the Hetherlands AT WData\Test. CATS] wing CATS parws 4 3e with madExcept

Fie Ecde Calouste View Help

SelectBEN | C\Program FilesiKingdom of the Netherlands\CATS\Data\OVery GBBN_27 June(08\0Ver GEBN_2 [ BcATSpews |
Maka fight groups Daddgoup | | ®WBEdtgroup | | § Deletegroup |

Flight greup  Description Flights fyr
Baselne Baselne 1
gl *15knoty 1
g 315 knots. ran 1
g3 £ 15 knots o rain 1
gd €15 knots rain 1
g% ¥15knots. rain, pilot, FO, Crew ingapenenced. long bme since training and asleep. meamum chance on dilerent lan 1
gb 315 knots, ram, pilo] 1o, crew max expenencs. thornes! tme sicne last ramnng max chancs on same language, max 1
a7 *15 knowt, rain. paot, B0, crins, max eopenence. shofest tme since last insining, max chance on same language. ma i
GEm Max language difensnce by mi 1
GEo Masmum language diference by cvemde 1
Ga Good managamant 1
Gl Bad management 1

Tiotad
Flights peryesr 12

Select BBN

Click on the folder button to the right of the file path box to select a different BBN. You might want to do
this if the BBN has been updated since the file was last opened.
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BBN file
Look i | £ OVeryGBBN_27June08

() OVeryGBBN_27une08_LB
<) )| overyGEBN _

-

My Netiwork Files of type: BEM files
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File name: OWenwGBBN_27June08

RIX

CATSpaws

This button enables a comparison between the BBN and CATSPAWS and will specify in the paws file
where the parameter code and BBN match. Any codes not in CATSpaws will be entered in paws.

Add group button

For setting up a group. Enter name, description and number fo flights
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Flight Group

Flight Group Name
Erter name here

Flight Group Description
Enter description here

[ % concel | [ ox |

Edit group button
For editing existing group details click on the group then the edit button

Flight Group E|@|E|

Flight Group Name
q7

>15 knots, rain, pilot, fo, crew, max experience, shortest time since last
training, max chance on same language, max aslesp

Flight Count
1 |

[ X concel | Lo |

Delete group button
For deleting an existing group click on the group then the delete button.
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maxiCATS Version 4.0.0.98

Delete flight group "G8m"?

ves || Mo

Flight group tabs

Every flight group created appears as a tab in CATS.

By clicking on a group tab the group relevant information appears for each step

CATS *[C:\Propram Files\Kinodom of the Netherlands\CATS\Data\Test.CATS] using CATSpaws 43e with mad... [T |E|EE]
. : g CATSp = [BX

Baseline| g1 | ,32 W 94 | 65 | 96 | o7 | G8m | GBo | G9 | Gten |

liniiuences,| Base events

| Influence Group Description Influence Description Influence Code Cases
Adrcraft | ACAS EM_ACAS Mo ACAS ~
Alrcratt | AIRCRAFT SIZE | EM_AircraftSize | c2NMTO
Arcraft | AUTOFLIGHT USE | EM_Autoflightilse | Manual fii
Alrcraft | GENERATION EM_Genaration | Firstgene «

| >
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Step 2 Inputs

Inputs has 2 tabs:

Influences
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These can be used to modify a number of nodes within the BBN simultaneously. The means and
distributions are modified according to predefined mappings

CATS “[C/\WProgram FiksaKingdsm of (ke Hetharlands\CATSWDatai Test, CATS] using CATSp

Infharne ¢ odde
EM_ACAS

| EM_hircrantSice

EM_Autofighilive
EM_Gensrabon
EM_GPWSTyps

| EM_Propulsion

EM_PWS
EM_srpoetmation
EM_aAgpoachType

1 El_Bercibdisnpgasssmnt

EM_FORCrtens
EM_MainiangnceCrignn

| EM_Shppeeeasshiasiury

EM_CropswWind

| EM_icing

EM_LightCondiion

| EM_Precapitation

EM_Twrbulence
EM_VisibaltwArurpon

| EM_VisibaiaeinFlight

Fhd W Shanr

v 4 3o vl mad Excepl

Cases

No ACAS ACAS

2T MTOMLET-T5 MTOW, -1 360
Mebanus feght Limasd suiclght Pr
Fr#l ganeraton Second generah
Mo GPWS E ity (kT Steradet
Sl Turboprap

Mo PWE PWS

ity borey (€1 00M), Lo (1 000+ 300m)
Fracitaan Nan-pretsicn

Mot used Used

Mot used Used

Mot used Usad

Wl Dry

Mot Frwe {111 10 0 5 pan Sighty 5o
Short Medum Lang

Mot used, Used

NMM Heasthy, 10 min
Strong. Weak

FreningAbowe fretning
Derlness, Dioaght

Hona, Light Moder st Heavw
Strang Week

Feincied Unresincied

I VAT

TWhier-ahamar Bnwsni-chass

Fin Gt Cakulste Wewy el
Fights | joouts | Engine | Calculate | Results |

Influrrcr Grengs Drscrmtion Influmner Dreserption
Aircrat | ACAS
Adrcraf | MIRCRAFT SZE
Aurcrah | AUTOFLIGHT LISE
Aurciah GEMERATION
Aucraf GPW3 TYPE
Aurcraf | PROPULSION
Aircrat | PWS
Aupor ARFORT ELEVATION
Abprort APPROACH TYFE
Altport BIFD MAMAGEMENT
Airport | FORCRITEFLA
Auport MAINTENANCE CRITEFaA
Aupon FIMWAY CONDITICON
Aiport R CROSSING
Airpart | FUUMWAY LENGTH
Anport | SUPPERSMESS CRITEREA
Alport SUPPERINE 55 MEASUREMENT
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Amibient emincnment | ICNG
Ambient preacnment | LIGHT CONDITION
Amtriant smarenment | PRECIPITATION
Ainent emalnment TURBULENCE
Ambignt amananmant | WISERLITY AT AIRPORT
Ambnt grescnment | WISERLITY N FLGHT

" Arrrunnt B srEeT ek WS b

Swang

Base events

These can be used to override current values of base events (Fault tree) and base iunfluences (Human

performance BBNS)

40



fuences. Base et
| Pargemeier =

E
£l
£l
-
=
£l
£
=
-
El
£
_I.
|
£
L
L]
-
El
£
Ll
-
el
£
-
-
-

AT Systam Falere preey
AC Bywiem Fodas prire |
M]mcﬁa'lnmm_
Abeorptan of PHNF m nowt
ACAS svoiderce mald |
ACAS tnali 16 geas FAmL
ACAS not watalled
ACAS RA
Accesrary Drese Fodos
AD faslure in fsght
ADH teslure in flsght

ADN not utad bry pikca
Achvirse weether condit |
Adverse Weather Ca._
Aycral siready in usnace
Aurcrah deowrtied bom oth
durcraf doors nof secuned |
Aurcraf eecounters aped |
Aurcral gncounters windts. |

Basetvent 1D Undn

Derscriphion
por doal gngi. | Tha @ngene ristan i
par smglean_ | The éngne niitan s
per sveie gl | The shwmm 100 larg |
per eror | Greanan FTTC PHF_ |
it | ACAS & =1
=t ] _MHIMWE |
per immunend | Aatioms colision e |
par fight | Assponte o ACAS |
e Fighe | Astude displeyed b
per gkt Astuche Dwrecior inds
pir daceenl | (Green o disonenistn
porlondng | Wesher candsons |
por tnke-oll  The provailing w
periongcon | Axcraflis slbeadyn |
parmissed s | Axcraf contumes e |
par gkt | Do is not sl prop
poriake-ofl | Ansbrupt change n
perlanding | Ansbrupichangen |
pariong con | Axcref enlieng sena |
por gkt | Componanis parts of |
pormisted s | Ancrafl has sineady
e iotal pow :Thllljll:nl'n'dldf.
poriolal pow_. | Tha fight crees slecit |

WHITE QUEEN 080817-07 CATS OFTWARE MANUAL

Tree

Fun
1.00e-13

| D00ed
[ 0122
[ 1274
| 5776
| 2874
| 0ed

Fa Mean
0490 | THled
0362 | I6Ted
0BT | 0476
0560 | 550l
0512 | 76l
(048] | 164e?
100 156l
160e-] | 115eS
1231 | 1 08e5
I95e-4 | BE0ed
S 18led | 1586 |
053 | B3ed |
106e4 | 1296
49905 | 4506
0Es) | 0500 |
THeS | GBed |
2ETed | AMes |
3be? | IMwS |
0106 | Zdled |
083 | D49
{19503 | G15ed |
1234 | 1 Sed |
07% | 01
057 | 0108

S0
342

| T4Be? |
L
| S45¢2 |
| 6.38e2

| 46Ba2 |
| |
| 110e4 |
| 5675 |

|1 45a-6 L
| 0500
| 6B0eE
| 90485
[27es
T Ale-4

0439

| 81506
| 12505
| m1oa
| miod
| 147w
i YdaT

41



WHITE QUEEN 080817-07 CATS OFTWARE MANUAL

Step 3 Engine
When the engine tab is selected, 3 sub tabs become available.
Mappings

These show the effects of any influences from Step 2 on the BBN nodes, including the modification
factor

CATS *[C:WProgram Files\Kingdom of the NetherlandsAMCATS \Ben files\1O6CATS{iles\OBOD629-1237 old.CATS] using CATSpaws 50 .

| 1nience Influence Code Case Marme Parameter Parameter Code  Modification Factor

BIRD MANAGEM.. | EM_BirdManeg.. | Used | Incodrect rapeciony conflicts with bemsen | ALISFS3 | 1.000
BIRD MANAGEM..| EM_BirdManag. | Used | Incommect rajectony conflicts with beran | ALISFE3 | 1.000
BIRD MANAGEM | EM_BirdManag | Used | Incoarect rajectony conflicts with tersin. | ALISF73 | 1.000
EIRD MANAGEM | EM_BirdMansg . | Used | Bird striboe | ER33BTI2111 | 0.909
BIRD MANAGEM. | EM_BirdMenag. | Used | Dwvag Control Systems Feailure TOMBT10 0509

| Preumatc Systems Fadure [ Tomenz2 | 0909

Juse bec managemere

Modification factors:

CATS *[C:Wropram Files\Kingdom of the NetherlandsACATS \Ben files\1 06CATS{iles\DB0629-1237 ofd.CATS] using CATSpaws 50 .

%

PFarameter Parameter Code  Total MF  Influences All Moddication Factors

@ Incomect rapectany conflicts wil | ALIGFS3 | 1000 | EM_BwdMansgen.. | 0599956505
& Incomect rajectony conflicts wil_ | ALISFED | 1.000 | EM_BirdManagen. = 0.9%9935905
# Incomect rmjeciony conflicts wil_ | ALISF73 | 1.000 | EM_BadManagen | 0999936905
& Bird sinke | ERI3BNIZIN | 0503 | EM_BwdManagen 0.509030309
@ Dwag Control Systems Failwe | TOGIET0 | 04808 | EM_BirdMansgen. | 0808050903
& Pneumstic Systems Faaluny TOMeEN2 0509 | EM_BwdMansgen .  0.903030309

Juse bec managemere

BBN Parameters - the nodes in the BBN
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Step 4 Calculate

The calculate screen is blank when no previous calculations have been performed. Whether or not the
screen is blank a calculation can be performed either to calculate from scratch or to update a previous
calculation.

CATS *[C:\WProgram Files\Kingdom of the Netherlands\CATS\Ben files\106CATSfiles\DBO629-1237 old. CATS] ... Erﬁlrg|
Fle Edt Colouste View Help

Flights | Inputs | Engine |Calculate | Resutts |

Baseine | g1 | 92 [ @3 [ ¢4 | o5 | g6 | g7 | G8m | G8o |

69 |  Gln |  Genl | Gen2 |  Glend | gend |

To perform a calculation either:

a) To do all flight groups in one group - use the Calculate drop down menu and select All flight groups
and then the number of samples (see b), or

b) click on button Sample with the selected flight group tab. The more samples that are chosen, the
longer the calculation takes but the more accurate the results.

{10000

| X concel || x|

The performance of the calculation creates a log and, if successful a window appears which says results
available. Click on OK and go to the Results tab.
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maxiCATS Version 4.0.0.106 E|

Fis Edt Caloilste View Help

Flghts | Inputs. | Engine. | Calcult| Resuts |
Samping, Outents |
[(Esampie |

[Fun on 0010772008
miendCATS Viargion 4000 106
CildLIminel w2 66
CATS file JCATS\madCATS Dats\DA0629-1237 old CATS
CATSpaws 50
BEMN FAProgram Files [«35)\Kingdom of the Nethedand s\CATS\Dste\Ohven GBEN_27 Junal_LEVNen GBEN_2 Juneli_LE bbn
Flaght group *G80® *Meamum language diierance by cvemde®
005944 Saving BEN
| Pasameter :FCTOERALLangOH is avermden by user input 3 §4e4
wger orvpmde (FCTOERALLangDe condionahted as 3 Sded [38443]
0:00.02 Presamplng
01:01:02 Presampling fmished
01:01.02 Sanet sampling based on presample
0 parameteds modied
1 parareleds condiionslzad
10000 samples requesiad
01:01:03 Caleulation started, please wail
01:02.01 Caleulabon Srashid, loadmg sl
01:02.07 Results loaded
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Step 5 Results

Results has a large number of sub tabs enabling different presentations of the results.
Individual flight groups:
For every flight group the following results are available:

Nodes Per ESD per flight phase
Output nodes

End nodes

Base events

Modified nodes

i D Calodets Ve iy

Fhights | inputs | Engite| Cokculate. asuts |

Incrvwdual fight Giowps. | Compans ERobt Sioups.| Total of ab Fight Groups |
\Eisguengy Pty Cot |
[(Hepouw | [Fepwoon] [(Booiww | [Siswwmom]
[P al ] ] ' L] - q? (=™ (=™ (=8 -1 [T
& TOTAL TARE-OFF Acodenta 112 ' ) 154 1) Fa3 N i & [ LE] LE: ] oA
OUT_TOTakis_ofl Fesguiacsy’ § | TEEg-7 1 Bl 5 Elw-T 1 Ned 1 574 | Bda-E Eileb E Tig-7 5 Mad B daT ETas-7 z
W TOTAL LAKIENG sccsenis & 0% " 15 [F:] 1 (3 1. 5 7 180 100
CLIT_ALLanding Frequarcy 18 Eilwd 11104 1 kb 14T 1135 1 1ows 1 1S 1 Eeh 1 [t 1 iwl 1E5ed &
§ TOTALALL Accwiari | rm il [T iN (50 4t 10 W 180 1m| ?
OUT _TOERALAccaSant Fregus -2 1 -t 1 00w-6 131 o1 1 #8e-5 | a5 LE - o 1¥e6 T 10e-5 11%e5 1156 2
w  EEuchesl Arcedend 1 103 L] 101 103 108 1 i 100 109 1
CUT_EPSvuctarsl_acoidest Fie Ei=re ] ERLTE 4 el & g 11 417Ted 41teb a1 il 4 fe 4 el A Q=i RSt &
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Fatality and Costs

Fatalities and costs can be seen on the Results tab
1) Fatalities and costs appear as columns in the Data displays
2) when Compare Flight Groups are chosen a fatalities and a costs button appear
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