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Step | Action

Expected Results

Check

3.1.2 | Verify by review that a | The user

structural program
technique 1s used.

structure.

identified a clear
directory and file | f# o

OK.

ftii L H gk AR RS




Step | Action Expected Results | Check

3.1.3 | Verify by review The user OK.
software identified: GBS AS . Red
maintaining/reporting: Hat 6.5

Check if S/W is made in
plain English.

The Operating System 15§
Linux Red Hat 6.x

Check 1f S/Wis operated
and the data processes
on Linux Red Hat system.

The software
language 18
English.

The MS operates
with Red Hat




Step | Action Expected Results | Check
3.1.5 | Check the redundant The second ARORERIZMS 1 EEMS2
server systemmode “hot | system proceeds | 2%7%E 5 "Hot-Hot |
hot” . Simulate a with the work. An | mode ° MfRFL iR &R
breakdown of one MS. alert should be |BHE2.2.1.3K&
generated. 2.2.1.4 > MS1EAMS2:%
E R THot-Hot ; B¢
"Hot-Standby ; mode
HFEE TR (R
BT amER
T > PATEEM
s (SAT) BF F2Beg -
3.1.8 | Verify by review that CPU | The Req. 1s OK.
operational load less | fulfilled. NRCHIERES > 247 FT b

than 50%, useage of
memory 18 lower than 50%
and HD space occupied
right after the initial
installation 1s lower
than 50% of the total
capacity.

TRt 25 {823 . 9% ~ CPU
AR EL1% - M
FERTHREHIER (SAT) B
AR -
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Step | Action Expected Results | Check
3.2.2 | Starting RainShear using | RainShear 1s OK.
the Icon open T IERERARAE S ©

11




Step

Action

Expected Results

Check

3.3.1

Verify by testing that
operators are in the
situation to set time on
both systems. The time
shall be displayed in
line with network. The
ShearScout/ LLWAS uses
these applicable hours
in storing files,
maintaining and
operating every other
function.

Examine time
setting function
on both systems.
Storing a file
and examine the
file name.

The file name is
stored using
time

provided by the
servers (GPS
time).

OK.
BIECSEEEE I i i)
AR PR HNTP

Server °
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Step

Action

Expected Results

Check

3.3.3

Verify that MS is able to
calculate the Network
Mean

Examine the
Network Mean
Values.

OK.

“Network Mean” /3
[ EERE R~ v
ME -

13




Step | Action Expected Results | Check
3.4.3 | Check the LLWAS System | This status should | OK.
status which will be | indicate when all | oINS » fEEEHEIEE
indicated in anemometers 16 ke E R - Bl JE
RainShear: deliver wind data. | EEERIEEEFE A » 248
Real time normal TREER T
(green) " Support”
Some anemometers | —  Degraded”
Real time degraded 15 - 14 break down | =" Normal” .
(yellow) but LLWAS still
operating.
To few anemometers
System Support (red) out of order 13 the
LLWAS 1s not able
to operate
The LLWAS will be
Initialization initialized (e.g.
(yellow) after restart)
No anemometers and
also no RS status
Off (red) for more than n
seconds.
3.4.4 | Open the Wind- Wind-Situation OK.
Situation Display (RWY | Display window 18
underlay) open.
3.4.5 | Verify by review that | Wind-Situation OK.
sensor information is |Display indicates | & & BT HIEIE
shown on the Wind- wind sensor B Rl ez HE S
Situation Display information (wind | ZJE#ZR ~ E[AE&ER} -
speed, wind
direction or 1in
case of break down
the current
status) of each
anemometer.
3.4.6 | Verify by review that |The wind OK.
the wind speed and parameters are B 100D 5 25 R JE S
directions are updated | updated every 10 | JEVERE[EER} o

by each anemometer and
displayed on the Wind-
Situation Display

seconds.

14
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Step | Action Expected Results | Check

3.4.7|Verify by review that in | The “error’ OK.
case of sensor breakdown | message 1§
the code “error’ 1is indicated of

displayed. failed
anemometer/s.
3.4.8 | Verify by review that the | The centerfield | OK.
centerfield sensor is | sensor is HhIG RS & DAL E
indicated. displayed. AMERET ©

16




Step | Action

Expected Results

Check

3.4.9 | Verify by test and click

on any anemometer to

An extra screen
1s displayed
containing
overview of wind
direction and
wind velocity.

OK

L BB EE 2 R
% ik L B2 I Y
JeR\ AR e ) BT
=

display the temporal
evolution of wind

"

]

\\‘ \\

i

TPE_o04 |
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Step Action Expected Results | Check
3.4.10 | Verify by review that Wind-Situation OK.
the gust wind is Display displays | FAH RIS A N A

displayed

gust wind.

DAL BRI B

18




Step Action Expected Results | Check
3.4.11 | Verify by review that The AWOS OK.
the system 18 be able to | informations are
access the wind speed |displayed. AAD © BEUREZFEIIEAWOS

and wind direction data
in Buyer’ s existing
AWOS system (for Taoyan
airport, i1t shall
include data in the
middle of runway) at
both ends of runway, and
display this numerical
value on AAD and GAD.

Z VR K JE [ R -

GAD : Ffic&” Wind-
Situation Display”
= A — PR 2R E
It K2 AWOS Lt Bt

";i‘-‘

'l“‘”!!.
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Step Action Expected Results | Check

3.4.12 | Verify by review that The AWOS OK.
users are able to read | information are | B EEMEAVOSEIRE
the AWOS information on | displayed. b BB EZ AWOSFELHY

the screen.

S BRSO -

20




Step

Action

Expected Results | Check
3.4.13 | All displayed windows The Req. 1s OK.
for wind shear, wind fulfilled. RV EE KBS E R
data and AWOS A EIE HEET ©

information are

displayed inside the
same screen to easy
operators operating.

21




Step Action Expected Results | Check
3.4.14 | Verify by review that | The Req. is PR H 5 PRy 1077 8
the wind direction at | fulfilled. HeaTATts - R TR
the middle of airport is FEHEENCARE B AR
indicated by three By D20y, B T 10497
digits from 001 to 360; B | Y -
the wind speed 1s
indicated by two digits
from03 to 95 Knots, less
than 3 Knots 15
indicated by CALM; the
gust 1s indicated by two
digits. If the maximum
wind speed 1s greater
than the previous of two
minutes average, system
should display 1t on
screen.
3.4.15| Verify by test to switch | The start-up OK.
back to RainShear screen will be
start-up screen. displayed.
3.4.16 | Open the Maintenance Maintenance OK.
Screen Screen window 18
open.
3.4.17 | Verify by review that Maintenance OK.
sensor information Screen indicates | SHIEEE 7 JEZE ~ A
regarding speed and wind sensor BERE AT -

direction deviation and
sensor status is shown
on the Maintenance
Screen

information
(wind speed,
wind direction
deviation and
status) of each
anemometer

22
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Step Action Expected Results | Check
3.4.18 | Verify by review that The parameters OK.
the wind speed and are updated F10FPE R E a5
directions deviation as | every 10 T o
well as sensor status 1s | seconds.
updated by each
anemometer and
displayed on the
Maintenance Screen
3.4.19 | Verify by review that in | A warning 1s OK

case of sensor breakdown
the operational
degradation 1s below
threshold.

displayed.

FEIENCAREE A »u~ v
FEPEB 4 30sec ) &
U error’ e

24




Step Action Expected Results | Check

3.4.20 | Verify by review that | The centerfield | OK.
the centerfield Sensor is H B S B IERERE T~
sensor is indicated. |displayed. " Centerfield”

25




Step

Action

Expected Results

Check

3.4.21

Verify by test: Click on
any anemometer to
display the temporal
evolution of wind speed
and direction deviation
and operational
degradation as well as
the wind rose display
and settings option
functionality.

An extra screen
1s display can be
opened to view
the different
functionalities.

OK.
R alEl N

26




Step Action Expected Results | Check

3.4.22 | Verify by testing the The sensor can be | OK.
system can manually 1solate | isolated.
the remote site from system iy B L
calculation when its data % > T2 £ 0
becomes faulty or abnormal; oS R Lt T RAU N

however the speed and
direction data shall still
be shown. The operator can
manually accept the sensor
and include it in
calculation once 1t has
recovered.

LLWASHEE -

e LR
% TSR
BV uily

Enter password

-

E——

27




Step Action Expected Results | Check

3.4.24 | Verify by testing that the | The Req. 18 OK.
maintenance screen is able | fulfilled. e iljE b=y Saeif
to display wind speed, wind 7Y LLWAS
direction and measured the Report” HMELL
average wind speed and wind HFRITTAEHR -

direction in system of each
anemometer, and can be
showed in tabular form.

Verify by testing that the
maintenance screen is able
to display the wind rose
drawing of each anemometer,
and each one of the wind
rose drawing can be
selected by quarter, month,
day, or by specifying the
time interval screening.

According to selected sites
and counted by quarter,
month, day, or by
specifying the time
interval to filter out and
display wind shear data,
and can show them in tabular
format .

WEAEE TR ©

A" LLWAS

Report” Z&F
JEEIBERE THRER , -
"H, ~"H,H

28




Step Action Expected Results | Check
3.4.25 | Verify by test to switch |The start-up OK.
back to RainShear start-up | screen will be
screen. displayed.
3.4.26 | Verify by review that out of | The out of OK.
service time of anemometers | service time is | LLWAS-Report%&F
are recorded. recorded. =
MBS RN -
3.4.29 | Verify by review that in | A red point OK.
case of anemometers break | indicates an MBS B -
down an alart will be anemometer BEALEHER
indicated(visual red error.
sign).
3.4.30 | Verify by review that in | The failed OK.
case of anemometers break | anemometer 1s
down the failed sensor will | displayed.
be indicated.

29




Step Action Expected Results | Check
3.4.27 | Open the LLWAS report The LLWAS report | OK.
screen. screen 1s open.
3.4.28 | Check that all anemometers | All installed OK
and wind measurements are | anemometers ZORESE 2 S

displayed on textual basis
and the Network Mean is
calculated.

displaying wind
information.

u~ VISEEUR

3.4.31

Verify by review that wind
shear alarts are
displayed(textual basis).
The alarts has to specify:
WindShear - Loss/Gain
Microburst - Loss Location
on RWY

A warning
triangle 1s
displayed when
an alart 1s
generated. A
click on the
triangle and the
alart 1s
specified
according to
LLWAS Phase 3
requirements.

MBA (T80 s@ i 25
) (K.,

WSACTE ) s
TR
ROk SR
N

Bt
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Step Action Expected Results | Check
3.4.32 | Check the Online Help The Rainbow OK.
function Using the Software Online A" Online

corresponding symbol
inside RainShear Display

Help 1s available

Help” IhRE °

31




Step

Action

Expected Results

Check

3.4.33

Check the setting
function to filter
results to be visualised.
- Anemometer Errors

Wind Shear Alerts
Normal conditions

- All

The filter function
works on required
performance.

OK.

SELEX/\ B
IRF B AL i
TE 0 A
fEE] -

32




Step Action Expected Results Check

3.4.34 | Check the data archive Within the selected | OK.
function (click on time frame all data | EFRHENZE(FE
database icon) for can be visualized. | SE&%)AIHE 1
anemometer data and wind MRS o
shear alerts.
- select start and end
time
- start data request

3.4.37 | Verify by review that The system cycle 1s | OK.
System Cycle time of the | 10 sec. Eﬂfgqiﬁk++ it
server in main station is C BUREET]
less than 10 seconds ﬁ@loﬁ?V§§EEQ°

including first gets the
wind speed and direction
from the remote
anemometer, processes,
produces the
shear/microburst/burst
alert, finally shows the
situation on the
workstations and records
1t in the database.

33




Step

Action

Expected Results

Check

3.4.35

Check the export function
(click on button export) to
export displayed data into
an external XML file

Data are
exported 1into an
external file.

OK.

FAR R R AT
R XML

<7 XML V2”
KOSV kg o

34




Step Action Expected Results | Check
3.4.36 | Verify by test to switch |The start-up OK.
back to RainShear start-up | screen will be
screen. displayed.
3.4.38 | Open the System-log The System-log OK.
screen. screen 1S open.
3.4.39 | Verify be review that in | The log-message | OK.
case of status “System is stored
Support”™ a log-message accordingly.
will be shown and stored.
3.4.40 | RainShear Status Update OK.
(RainRCS) - indicates the RainShear{alikzs
status of the server ARRE ] IEHERE
system. i o BhEFE TR AR

Verify by review that in
case of a RainRCS process is
not running a message will
be indicated. A click to
RainRCS and 1t 1s indicated
which process 1s 'Down'.
The following processes are
shown:

NGS

RainRLS
RainAdmin
RainDbAdmin
mometerEmitter
RainDICim
RainLLWAS
Emomoterimport

SO NN N~

Indicates Up/
Down

B (a7
2~ HABRES »
FRsAEAT TR
F) BUR -
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Step Action Expected Results | Check

3.4.41 | RainSCOUT log. Message OK.
- In case of a wind shear/ “alarm
microburst alert 1is acknowledged”
indicated to the controller FFHRLEE ©

within RainScoutATC client
he has the possibility to
acknowledge the alert.

Verify by test to
acknowledge a
windshear/microburst alert
at the workstation/client
computer

A log-message
will be
generated that
the alert 1s
acknowledged.

37




Step Action Expected Results | Check

3.4.42 | RainLLWAS log. Message The OK.
shows all status corresponding ZHRRERHE
information regarding the | log-messages are | A/ HEFEEED
LLWAS algorithm. generated. an

Verify by review:

- when the system 18
degraded but LLWAS is able
to run, a warning shall be
indicated “yellow sign”

- when system support 1s

needed, LLWAS 1s not able to

run, an alert 1s generated
“red sign”

- the system has no data
(LLWAS 1s off) an alert 1is
generated “red sign”

- the initialization 1S in
process “yellow sign”

"System-Log |
oo N7 ] AR
HIEE -

38
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Step Action Expected Results | Check
3.4.43 | Click on the green arrow on | The function i1s | OK.
bottom on the left to working
verify: properly.
- the RainShear version
number
- on-line help
- options
3.4.44 | Verify by test to switch |The start-up OK.
back to RainShear startup | screen will be
screen. displayed.
3.4.45 | Verify by review that the | The OK.
out of service interruption | corresponding ENSN RN =
time, and communication message is 0] IEHERET ©
failure status in system is | logged.

logged.

40




Step Action Expected Results | Check

3.4.46 | Verify by review that OK.
self-diagnosis capability HE A DUEEEDL
is available. When a “Pop-up” B¢~

malfunction of system or
Sensor or no signal, system
must show a screen alarm and
audible alarm. (The alert
sound can be switched
ON/OFF). The types of
malfunction etc., shall be
displayed and recorded in
the servers

B TR -

41



Step Action Expected Results | Check
3.4.47 | Starting RainScoutATC RainScoutATC 1s | OK.
using the Icon open.
3.4.48 | Verify by test that RWY mode | Application OK.
is selectable. allows to switch | AJEEREQS 7Rk
between RWY B23 751 e
modes .

42




Step Action Expected Results Check

3.4.49 | Check the LLWAS System OK.
status which will be This status should | fKZREEARFER A
indicated inRainShear: | indicate when all | [FIEEHEHEE -

Real time normal
(green)

Real time degraded
(yellow)

System Support (red)

Initialization
(yellow)

Off (red)

anemometers 16
deliver wind data.

Some anemometers
15-14 break down
but LLWAS still
operating.

To few anemometers
out of order 13 - 0

the LLWAS 1s not
able to operate.

The LLWAS will be
initialized (e.g.
after restart)

No Anemometer and
also no RS status
for more than n
seconds (n 1s
configurable)

) Initialization Lon: 1\ 16Elae 25 17N

Rainbow Control Center

43

7 RainScoutATC




- Systekrn Support Lon: 120.95F Lat: 24.90N

[Rainbow Control Cent... | T RainScoutATC

\Em\ Rambow Control Center E RamScautA
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Step Action Expected Results | Check

3.4.50 | Verify by review that | The design OK.
data are available and | corresponding the | I K EAMAHRH L E
fonts are readable on | user needs. A AREHRE °
display.

3.4.53 | Verify by test that The alert sound is | OK.
the alert can be muted.
acknowledged

3.5.54 | Click on the setup The setting OK.
button to verify the | functions working | BJ%IE[J#sH APDEFE -

setting function:

- version number

- on-line help

- font size setting
- print function

- save function

- zoom function

reliable.

B {EE 1 B PNGIEFE
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Step Action Expected Results | Check
3.4.51 | Verify by review that the | CF winds are OK.
LLWAS CF wind data and available and RS JE\ ~ JE A R
alternates are available. | alternate winds Befi Ja ] L B o
are provided 1f
the primary 1s out
of scan.
3.4.56 | Click to the button to The Ribbon display | OK.
switch to the AAD display | is opened. AADF] e FE IR AL B 7
showing the alerts on 07 [ B ST
textual basis.
3.4.57 | Verify by review that the | RWY threshold OK.

LLWAS RWY threshold wind
data are available:

- RwyA (arrival)

- RwyD (departure)

- etc. for each runway

winds are
available and
alternate winds
are provided 1f
the primary 1s out
of scan.

3.4.58

Verify by review that an
alert 13 indicated when a
WSA or MBA is detected
containing the
information:

- RWY Departure/Arrival

- Location

- WSA or MBA

The alert
information are
displayed.

MBA (USRS &)
OK.

WSACEDI &) YL
IR By R A
Eih SR DIREM
anHRF PG ©




Step

Action

Expected Results

Check

3.4.52

Verify by review the
graphical mode
functionalities of the
RainscoutATC display:
- specific data
messages show the
followingconditions 1in
the correct format
WINDSHEAR (WSA)
MICROBURST (MBA)

- RWY incl. 3 NM are
Displayed

- In case of WSA and MBA
the location and
intensity 1s displayed
- an alarm message 18
indicated when a WSA or
MBA i1s detected

- an alert sound when a
WSA or MBA 1s detected

All example data
formats are
correctly
displayed on the
ATC displays

MBA (TR SR 55
OK.

i

WSACEPI &) i T
v S e b Ty
o BERTIREHIE

HRf P B

#) Realtime Normal Lor

Taoyuan

Intensity

47
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Step Action Expected Results | Check

3.4.55|Verify by test that the The specific RWY | OK.

operator is able to select |will be ] SRR LR
which runway information |displayed. 77 A S B
shall be displayed and the ok

rest are not be displayed.

W,"f!.'!iii'ﬁi"””"..uﬁﬁ,.,%’m'ﬁfff” 2 Q) )
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Step

Action

Expected Results

Check

3.4.59

Verify by review that | The Req. 1s

algorithm hast the
capability to process
200 EDGES and 250
TRIANGLES.

fulfilled

OK.
AT TO17 Edges ~
296 Triangles °

51t 917 Edges

Lt

296 Triangles
49
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Step Action Expected Check
Results

3.4.60 | Verify by testing the | The Replay OK.
wind shear events function 1is FHEX
rebuilt and replay working " Rainshear(Replay)”
functionality at each | properly. " RainScoutATC(Replay)”
available workstation JERRE1% - T AV
showing each wind woer M#EE% > GAD ~ 2 HEIEE
warming status, alarm Bl Zd sy v ——8
area, wind field e
analysis and AAD, GAD
alarm display.




B Windows Media Player I

P1020824

Intensity
Strong 15 to 30 KT

Severe: (@boVE 30K

00:40 &

B Windows Media Player
P1020824

00:49 % O =

“Wind Situation Display” &ZEEEEH
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Windows Media Player

P102082:

RainShear
Replay Mode

!:'“!!W

It -.‘.||1_i‘f‘..._|
e :p_@_"‘ 3

indows Media Player

09:120:54
70 RWY Vs
70 1MF Vs
05 RWY vs
70 2MF Vs
70 RWY Vs
70 2MF Vs
70 RWY vs
A5 2MF Vs

)it TPE_004
Ind Gustd knots

! [T
B 1 eaanry
=

i o
B bl L
F044 03 4R IR

o -

.0.0m/s  gustwind: 48 knots

“LLWAS-Reports™ 422 g5 7 £ 1H]
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Step Action Expected Results Check
4.1 Verify that the Examine settings and | &5 G (FREE
runway direction, acf.txt values; B T05R |
latitude, and compare with the F23L,~T05L »
longitude are as approved list of 23R -
specified. airport latitude
longitude
specifications*
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Step Action Expected Results Check
4.2 Verify that the Examine settings and | OK.
latitude and acf.txt values; JdE Z e M JEEE
longitude of wind compare with the KBTI B
sensor sites are as approved list of
specified. airport latitude
longitude
specifications.
4.3 Verify that Examine the OK.
Centerfield sensor RainLLWAS.ini file; |#Z4EZfRT45T5K
and alternates are compare with the EEMIERE -
correctly specified. |approved list of
threshold sensors and
alternates.
4.4 Verify that the RWY Examine the OK.

threshold sensors and
alternates are
correctly specified.

RainLLWAS.1n1 file;
compare with the
approved list of
threshold sensors and
alternates
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Step Action Expected Results Check
5.1 Verify that history data |History files have |OK.
are storedand can be been saved and can be | FESHRERHFEX
opened as specified. opened and 7" Archive”
displayed. B -
5.2 Verify the content of the | - Time and Date OK.
history files. - Wind Data HHEEE R A
- WS Alerts FRERES -
- MB Alerts
- System Status
5.3 Verify the export of the |History files can be | OK.
history files exported in XML
format
5.4 Verify by test the All functions are OK

possibility to open and
display archived events
within RainShear. The
following information
shall be contained:

- ability to access to the
archived data of files
every time

- ability to perationally
filter the archived data
as form of alerts

- ability to display the
status of the LLWAS system
during archive request

- archived data can be
downloaded to a removable
media.

working reliable.

57

AR ER
AT R AT
Bl BE LUK 7 Ry
ML -




Step

Action

Expected Results

Check

Verify the operation of
LLWAS algorithm by
comparison with NCAR (The
National Center for
Atmospheric Research) test
data.

Testing 1s done by using
input files furnished by
NCAR (including
configuration files) and
comparing the resulting
alerts pr with alerts
produced by the Se/ex ES
OmbH LLWAS 1implementation.

The comparing
result 1s
1dentical.

OK.

B PSS
WSA+MBA” 5438
AR R A
SELEX\ E] Y 257
BINCARE BUAE A
HIEERE
(cks_14_b.alert)
)& e
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FAT Protocol for LLWAS Software
Procedures
at
TaoYuan Airport and Songshan Airport
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Within several sub-sections of the protocol all LLWAS-3 functionaliies are verified
and tested. The protocol shall be executed using TaoYuan airport design. The
functionalities are the same for Taipei Airpott.

Issue Authority: Selex ES

Prepared by: Nils Tatjes

(System Engineer) Date: 12.06.14
Prepared and Approved
by: Dr. René Graflelt Date: 12.06.14

{Project Manager)

Revisions Record Sheet

This sheet is a record of revisions to this document.

lssue |Date Revised Document Change Note (DCN)
Pages

1.0 12.08.14 | Al Version 1.0

20 1090714 Al Version 2.0

List of Abbreviations

ICD Interface Conirol Document

LLWAS  |Low LevelWind Shear Alert System

RS Remote Sensor

M8 Masterstation/ Server

MB Microburst

WS Wind Shear

DTC Data Transport Collector
V2.0 - 09.07.2014 Restricted Page 2 of 23
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The Factory Acceptance Test {FAT) procedure described in the documents
provided by Selex ES GmbH will be performed at Selex ES GmbH premise in
Neuss/Germany.

Instructions to the FAT Test Team

The procedures described in this document provide observable confirmation of
all LLWAS components and functionality which will be delivered and installed on-
site by Selex ES GmbH. The tests are conducted by a mutually approved
representative, who is frained in the FAT/SAT procedure by the Selex ES GmbH.

The test process and results are observed and verified by the procurement
FAT/SAT test team. Each test item is described as to its objective, the test
process, and the expected observable result. After a test procedure is conducted
and there is a test team consensus that the observed result is satisfactory, that
item is checked as successfully completed.

When all of the test items on a page are checked, each participating member of
the test team and the participating Selex ES GmbH staff will initial the bottom of
that page, indicating their concurrence with the approval of those test items.

When all test pages have been successfully completed, so indicated by the
checked test items and the initials of the test team, the test team will sign the
Signature Pages of this document, indicating the successful completion of the
Factory Acceptance Test. The multiple signature pages will be distributed as
required. The completed FAT documents and one signature page will be retained
by Selex ES GmbH.

Objectives

Factory Acceptance of the IT system verifies that all hardware components are
present which are required to operate the LLWAS system. The acceptance
doesn't include any infrastructure needed at the site.

V2.0 - 09.07.2014 Restricted Page 3 of 23
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Step | Action Expected Results Check
2.1 | Hardware Check Rack System
2.1.1 | Verify by review that a 19" inch The Hardware Reg. is *
Rack for hosting the server fulfilled.
computers is installed.
Step | Action Expected Resulis Check
2.1.2 | Verify by review that the Rack is The Hardware Req. is *
equipped with: fulfilted.
e 2 Servers
o 1 UPS Power
Supply
e 1 Monitor,
Keyboard,
Mouse Unit
e 1 KVM Switch
s 1 Swilch/Router
2.1.3 | Verify by review that both MS are The Hardware Req, is i
equipped with: fulfilled.
¢ 1DVD-RW
o 2HDD 2500GB
¢ 2 GB Memory
Command; free -m
¢ 1 Redundant Hot
Plig Power
Supply
e Ethernet Port
2.1.5 | Verify by review that both MS are The Req. is fulfified *
equipped with an operating system:
Linux Red Hat
Command: Isk release -a
2.1.6 | Verify by review that 2 HDD 2500GB | The Hardware Reg. is *
are available for spare part. fulfiled.
2.2 | Hardware Cleeck Workstation
Computers
2.2.1 | Verify by review that 2 Workstations | The Hardware Req. is i
are available. fulfilled.
2.2.2 | Verify by review that both The Hardware Req. is *
Workstations are equipped with: fulfilled.
e CPU2 3GHz
o HDD =z 500GB
¢ RAM 2 512MB
V2.0 -09.07.2014 Restricted Page 4 of 23
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1 DVD-RW
Monitor (219”)
Keyboard/Mouse
Ethernet Port

Ali cables and
connectors
Restart Workstation - Start Bios
{Press Escape)

e @ @ @ o

223

Verify by review that both
Workstations are equipped with an
operating system: Windows 7 — full
licensed

The Req. is fulfilled. *

*Only applicable when HW is available

Objectives
Factory Acceptance Test of the software system shall demonstrate that
implementation and functionality of all components needed fo operate the LLWAS
Phase 3 algorithm is correct.
A successful demonstration ensures a reliable wind shear, microburst detection
system which is ready for installation on-site. The functionalities introduced during
the FAT procedure are based on the input of test data and test environments.

Step | Action Expected Results Check
3.1.1 | Login into MS system using The user is able to login | *
Login/Password provided by Selex. into both MS.
- Test shall be executed on both MS
3.1.2 | Verify by review that a structural The user identified a
program technique is used. clear directory and file Ve
structure.
- Test shall be executed on both MS
3.1.3 | Verify by review software The user identified:
maintaining/reporting:
Check if S/W is made in plain English. | The software language
is English.
The Operating System is Linux Red
V2.0 - 08.07.2014 Restricted Page 5 of 23
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Hat 6.x The MS operates with
Red Hat, \/
Check if SIW is operated and the data ’
processes on Linux Red Hat system.
3.1.4 | Verify by testing fo switch between A key combination *
both MS. allows to switch
between both MS.
3.1.5 | Check the redundant server system The second system

Hok

mode “hot hot”. Simulate a breakdown
of one MS.

Command:

lusrftocal/Rainbow5/rainbow/binfrainrcs.sh
stop

Verify by review that both MS receiving
row data simultaneously.

CHC{/\?( \K’Vﬂg’n HOTMHQQ %(7
“Stard by Modc

proceeds with the work.
An alert should be
generated.

Data are received
simultaneously.

3.1.6 | While switching between Primary The function is *
(M81) and Secondary servers (MS2), | confirmed.
the screen alert and voice alarm shall
be presented. The switching function
between servers could be implemented
automatically.
3.1.7 | Check the UPS function: *
Unplug the server system from The UPS provides the
electricity. MS with electricity, The
LLWAS system is
running without any
disruptions.

Operating only with UPS power to

simulate a longer blackout and to Both servers shutting

provoke an emplying of the battery. down automatically
when UPS battery
reaches a critical level.

3.1.8 | Verify by review that CPU operational | The Req. is fuffilled *
load is less than 50%, usage of " /
memory is lower than 50% and HD Mus 't be
space occupied right after the initial Con firm Wl duri 4 FAT
installation is lower than 50% of the !
total capacity. 9T 0N

*Only applicable when HW is available
V2.0 - 09.07.2014 Restricted Page 6 of 23
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Step

Action

Expected Results

321

Verify by review that Windows 7
64Bit version is installed

The Req. is fuffilled

3.2.2

Verify by testing the LLWAS client
software is installed.

Open "RainShear”

Open “RainScoutATC”

The user is able to open
hoth programs,

3.2.3

Workstation Date and Time setup:

Check if time and date on client
computers ate configurable

The user is able {o setup
the time.

3.2.4

Maintenance workstation should be
opened in average of 1 second, in
maximum of 3 seconds after the
operator issue a request command,
and should perform reaction with
system at an average of 5 seconds,
in maximum of 15 seconds.

The Req. Is fulfilled

3.25

When the maintenance workstation
can't provide the screen warning or
alert message via the monitor, the
system shall provide audible sound
or other feasible way fo alert
maintainer for the warning or alert
message.

The Req. is fulfilled

3.2.6

The executed command on
Maintenance workstation (such as
reboot or reset action) should not
make any adverse effects in the
running LLWAS system.

The Reaq. is fulfilied

*Not Applicable - Maintenance Workstation not available during FAT

V2.0 -09.07.2014
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Step | Action Expected Results Check
3.3.1. I Verify by testing that Examine time setting function on
operators are in the both systems. Storing a file and
situation to set time on examine the file name.
both systems. The time /’
shall be displayed inlfine | The file name is stored using time o/
with network time. The provided by the servers (GPS ./
ShearScout/ LLWAS uses | time).
these applicable hours in
storing files, maintaining
and operating every other
function.
Verify that the MS is able | Examine the data recsived from *
3.3.2 | toreceive wind datafrom | DTC.
each RS, checks the
contents of data and
record the time. Verify that
al the MS data will be
upgraded with current
wind data.
3.33 | Verify that MS is able to Examine the Network Mean
calculate the Network Values. y/
Mean

*Only applicable when HW is available

V2.0-09.07.2014

Restricted
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Step | Action Expected Results Check
3.41 | Login into client system The user is logged in. *
3.4.2 | Starting RainShear using | RainShear is open.
the lcon
3.4.3 | Check the LLWAS System
status which will be i -
indicated in RainShear: Chech
A
i
Real time normal (gresen) | This status should indicate el t 7ﬁ
when all anemometers 16 $0¢,c,
deliver wind data. s
/
System Support {red) To few anemometers out of
order 12 - 0 the LLWAS is not
abls 1o operate
Off (rad)
No Ansmometsr and alsono RS
status for more than n seconds
{n is configurable)
3.4.4 | Open the Wind-Situation | Wind-Situation Display window is
Display (RWY underlay) | open.
3.45 | Verify by review that Wind-Situation Display indicates
sensor information is wind sensor information (wind ‘
shown on the Wind- speed, wind direction or in case of L//
Situation Display | break down the current status) of
each anemometer.
3.4.6 | Verify by review that the The wind parameters are updated
wind speed and directions | every 10 seconds. , y
are updated by each L/
anemometer and
displayed on the Wind-
Situation Display
V2.0 - 09.07.2014 Restricted Page 9 of 23
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347

Verify by review that in
case of sensor breakdown

The "error’ message is indicated of
failed anemometer/s.

evolution of wind direction
and wind velocity

the code “error” is v
displayed.

3.4.8 | Verify by reviewthatthe | The centerfield sensor is o
centerfield sensor is disptayed. e
indicated.

3.4.9 | Verify by testand click on | An extra screen is displayed
any anemometer to containing overview of wind
display the temporal direction and wind velocity. \/

3.4.10

Verify by review that the
gust wind is displayed

Wind-Situation Display displays
gust wind. Mmu¥be pigge”

3.4.1

Verlify by review that the
system is be able o
access the wind spead
and wind direction data in
Buyer's existing AWOS
system (for Taoyan airport,
it shall include data in the
middle of runway) at both
ends of runway, and
display this numerical
value on AAD and GAD.

The AWOS information are
displayed.

34.12

Verify by review that users
are able to read the
AWOS information on the
screen.

The AWOS information are
displayed.

34.13

Al displayed windows for
wind shear, wind data and
AWOS information are
displayed inside the same
screen o easy operators
operating.

The Req. is fulfilled.

3.4.14

Verify by review that the
wind direction at the
middle of airport is
indicated by three digits
from 001 to 360; the wind
speed is indicated by two
digits from 03 to 95 Knots,
less than 3 Knots is
indicated by CALM:; the
gust is indicated by two
digits. If the enaximum

The Req. is fulfilled.

V2.0 - 09.07.2014

Restricted
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wind speed is greater than
the previous of two
minutes average, system
should display it on
screen.

¥

CHEC ST M auked g 0inuto

”\/

3.4.15

Verify by test to switch
back to RainShear start-up
screen.

The start-up screen will be
displayed.

/

34.16

Open the Maintenance
Screen

Maintenance Screen window is
open.

|V

3.4.47

Verify by review that
sensor information
regarding speed and
direction deviation and
sensor status is shownon
the Maintenance Screen

Maintenance Screen indicates
wind sensor information (wind
speed, wind direction deviation
and status) of each anemometer.

3.4.18

Verify by review that the
wind speed and directions
deviation as well as sensor
status is updated by each
anemometer and
displayed on the
Maintenance Screen

The parameters are updated every
10 seconds.

3.4.19

Verify by review that in
case of sensor breakdown
the operational
degradation is below
threshold.

A warning is displayed.

Start and Stop 11 (RCS).

L/

34.20

Verify by review that the
centerfield sensor is
indicated.

The centerfield sensor is
displayed. .
piay { Color Seleclilfc }

3.4.21

Verify by test: Click on any
anemometer to display the
temporal evolution of wind
speed and direction
deviation and operational
degradation as well as the
wind rose display and
seftings option
functionality.

An extra screen is display can be
opened to view the different
functionalities.

s

3.4.22

Verify by testing the
system can manually
isolate the remote site
from system calculation
when its data becomes
faulty or abnormat:
however the speed and

The sensor can be isolated.

V4

V2.0 -09.07.2014

Restricted
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direction data shall still be
shown. The operator can
manually accept the
sensor and include it in
calculation once it has
recovered,

3423

Verify by review that
analysis, calculation and
statistics on wind speed
and wind direction data
has been made.
Meanwhile, basing on
comparing the accuracy of
the information and
reasonability in the past
data, determine the
credibility of wind speed
and direction in current
anemometer

The Req. is fulfilied.

3.4.24

Verify by testing that the
maintenance screen is
able to display wind
speed, wind direction and
measured the average
wind speed and wind
direction in system of each
anemometer, and can be
showed in tabular form.

Verify by testing that the
maintenance scree is able
to display the wind rose
drawing of each
anemometer, and each
one of the wind rose
drawing can be selected
by quarter, month, day, or
by specifying the time
interval screening.

According to selected sites
and counted by quarter,
month, day, or by
specifying th e time interval
to filter out and display
wind shear diata, and can
show them in tabular
format.

The Req. is fulfilled.

V2.0 -09.

07.2014

Restricted
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3.4.25 | Verify by test to swiich The start-up screen will be
back to RainShear start-up | displayed. i,n//
screen.

3.4.26 | Verify by review that out of | The out of service time is
service time of recorded, : \//
anemometers are
recorded.

3.4.27 | Open the LLWAS report | The LLWAS report screen is open. V/
screen,

3.4.28 | Check that all All installed anemometers
anemometers and wind displaying wind information.
measurements are L,/
displayed on textual basis
and the Network Mean is
calculated.

3.4.29 | Verify by review that in A red point indicates an
case of anemometer/s anemometer error, \/
break down an alert will be
indicated (visual red sign)

3.4.30 | Verify by review that in The failed anemometer is
case of anemometer/s displayed. ,
break down the failed L/
sensor will be indicated

3.4.31 | Verify by review that wind | A warning triangle is displayed
shear alerts are displayed | when an alert is generated. A click
{textual basis). on the triangle and the alert is
The alerts has to specify: | specified according to LLWAS V4

Phase 3 requirements. \y ‘ ]
Wind Shear - Loss/Gain - WAA Aok presn e dudto teSTa{af%‘f(
Microburst ~ Loss Lo h SAT Wk
Location on RWY - Chech OA

3.4.32 | Check the Online Help The Rainbow Software Online
function Help is available \/
Using the corresponding
symbol inside RainShear
Display

3.4.33 | Check the setting function | The filter function works on
to filter results to be required performance.
visualised. )

- Anemometer Errors O e luy vopmond

- Wind Shear Alerts v
- Normal conditions

- All

3.4.34 | Check the data archive Within the selected time frame all
function (click on database | data can be visualized.
icon) for anemometer data \//
and wind shear alerts.

- select start and end time

V2.0 - 09.07.2014

Restricted
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- start data request

3.4.35

Check the export function
{click on button export} to
export displayed data into
an external XML file
showing MBA and WSA
alerts and Centerfield
data.

Data are exported into an external
file.

awg will fermak
for Mulbicadrt

3.4.36

Verify by test to switch
back to RainShear start-up
screen.

The start-up screen will be
displayed.

3.4.37

Verify by review that
System Cycle time of the
server in main station is
less than 10 seconds
including first gets the
wind speed and direction
from the remote
anemometer, processes,
produces the
shear/microburst/burst
alert, finally shows the
situation on the
workstations and records it
in the database.

The system cycle is 10 sec.

3.4.38

Open the System-log
screen.

The System-log screen is open.

<

3.4.39

Verify be review that in
case of status “System
Support” a log-message
will be shown and stored.

The log-message is stored
accordingly.

3.4.40

RainShear Status Update
(RainRCS) - indicates the
status of the server
systam.

Verify by review that in
case of a RainRCS
process is

not running & message will
be indicated. A click to
RainRCS and it is
indicated which process is
'Down’. The Following
processes are shown:

1. NGS (News Group
Server Comrnunication) —

Indicates Up/Down

V2.0 -08.07.2014

Restricted
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communication of LLWAS
components

2. RainRLS
(RainlL.ogServer) -
messages can be logged
or not

3. PostgreSQL -
observation of Rainbow®
data base (directory, files
efc)

4. RainDbAdmin - data
base observation

5. RainAWOQOSImport- test
program for reading
AWOS data

6. Emomoterimport -
anemometler data input

7. RainLLWAS ~
algorithm kernel
(observation of algorithm)

8. RainDTCim ~ data
import from DTC

9.einetServer.py
process lo receive AWOS
data to server

10. elnetClient.py
process to fransmit AWOS
data to client

11. AnemometerData
anemometer data input

Indicates Up/Down

indicates Up/Down

Indicates Up/Down

Indicates Up/Down

Indicates Up/Down

Indicates Up/Down

Indicates Up/Down

3.4.41

RainSCOUT log. message
- in case of a wind shear/
microburst alert is
indicated fo the controller
within RainScoutATC
client he has the possibility
to acknowledge the alert.

V2.0 -09.07.2014

Restricted
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Verify by test to
acknowledge a wind
shear/microburst alert at
the workstation/client
computer

A log-message will be generated
that the alert is acknowledged.

3.4.42

RainLLWAS log. message
shows all status
information regarding the
LLWAS algorithm.

Verify by review:

-~ when the system is
degraded but LLWAS is
able to run, a warning shall
be indicated “yellow sign”

- when system support is
needed, LLWAS is not
able to run, an alert is
generated "red sign”

- the system has no data
{LLWAS is off} an alert is
generated “red sign”

- the initialization is in
process “green sign”

The corresponding log-messages
are generated, (stop DTCsim)

3.4.43

Click on the green arrow
on bottom on the left to
verify:

- the RainShear version
number

- on-line help

- aptions

The function is working properiy.

3.4.44

Verify by test to switch
back to Rain Shear startup
screen.

The start-up screen will be
displayed.

<

3.4.45

Verify by review that the
out of service interruption
time, and cormmunication
failure status in system is
logged.

The corresponding message is
logged.

3.4.46

Verify by review that self-
diagnosis capability is
available. When a
malfunction of system or

V2.0 - 09.07.2014
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$ensor or no signal,
system must show a
screen alarm and audible
alarm. {The alert sound
can be switched ON/OFF). P
The types of malfunction \/
stc., shall be displayed
and recorded in the
servers
3.4.47 | Starting RainScoutATC RainScoutATC is open. .
using the lcon Vv
3.4.48 | Verify by test that RWY Application allows to switch
mode is selectable, between RWY modes. \g/
3.4.49 | Check the LLWAS System
status which will be
indicated in RainShear;
Real time normal (green) | This status should indicate
when all anemometers 16
deliver wind data,
To few ansmomaters out of
System Bupport {rad) order 13 - 0 the LLWAS is not
able {o opsrate
Off (red) Mo Anemometer and alsono RS
status for more than n seconds
{n is configurable)
3.4.50 | Verify by review that data | The design corresponding the user
are available and fonts are | needs. Vv
readable on display
3.4.51 | Verify by review that the CF winds are avaiiable and
LLWAS CF wind data and | alternate winds are provided if the \ /
alternates are available primary is out of scan -
3.4.52 | Verify by review the All example data formats are
graphical mode correctly displayed on the ATC
functionalities of the displays
RainscoutATC display:
- specific data messages

V2.0 - 09.07.2014

Restricted

78

Page 17 of 23



B

=,
—k

EELEX

Systems Integration

Gematroni Westher Radar Systems

show the following
conditions in the correct
format
WINDSHEAR (WSA)
MICROBURST (MBA)

- RWY incl. 3 NM are
displayed

- In case of WSA and MBA
the focation and intensity
is displayed

- an alarm message is
indicated when a WSA or
MBA is detected

- an alert sound when a
WSA or MBA is detected

3.4.53 | Verify by test that the alert | The alert sound is muted. i/
can be acknowledged

3.4.54 | Click on the setup button | The setting functions working
to verify the selting reliable.
function;
- version aurnber
- on-line help N
- font size setting e
- print function
- save function
- zoom function

4.3.55 | Verify by testing thatthe | The specific RWY will be
operator is able to select | displayed. -
which runway information
shall be displayed and the
rest are not be displayed

3.4.56 | Click to the button to The Ribbon display is opened. J
switch to the AAD display e
showing the alerts on v
textual basis

3.4.57 | Verify by review that the RWY threshold winds are available
LLWAS RWY threshold and alternate winds are provided if
wind data are available: the primary is out{l 2\‘ scan. V
- RwyA (arrival) - Lol AT ac
- RwyD (departure) | hrehol {/) fe A gy
- etc. for each runway

3.4.58 | Verify by review that an The alert information are
alert is indicated when a displayed.
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WSA or MBA is detected
containing the information:

I = RWY Departure/Arrival

- Location

- WSA or MBA 7

W‘;ﬂr 2 71 3[((

/

3.4.59

Verify by review that 200
NEDGES and 250
NTRIANGLES can be
processed.

The Req. is fulfilled

/

J/

Step

Action

Expected Results

Check

3.4.60

Verify by testing the wind
shear events rebuilt and
replay functionality at each
available workstation
showing each wind tower
warning status , Alarm
Area, Wind Field

Analysis and AAD, GAD
alarm display

The Replay function is working
properly.

Objektives:
Software testing verifies that the system software is correctly installed and that it is

operating correctly. It will be visually checked that the software configurations match
the required site descriptions for the respective airport.

Files to Check:
- acfixt
- Station configuration file
- Display configuration file

Step

Action

Expected Resulis

Cheek

4.1

Verify that the runway
direction, latitude, and
longitude are as spacified.

Examine settings and

acf.txt values; compare with the
approved list of airport latitude
longitude specifications®

4.2

Verify that the latitude and
longitude of wind sensor
sites are as specified.

Examine settings and

ack.ixt values; compare with the
approved list of airport latitude
longitude specifications*
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threshold sensors and
alternates are correctly
specified.

compare with the approved list of
threshold sensors and alternates*

4.3 | Verify that Centerfield Examine the RainL.LWAS ini file;
sensor and alternates are | compare with the approved list of \/
“correctly specified. threshold sensors and alternates®

4.4 | Verify that the RWY Examine the RainLLWAS.ini file;

v

* The approved list of airport site information will incorporated into this document

Objektives:
Verify the operation of dafa archive functions.

General:
The archive function is included into RainShear. The archive function is available for
LLWAS textual alert messages and for system status messages.

Step | Action Expected results Check
5.1 | Verify that history data are stored History files have been saved N
and can be opened as specified. and ¢an be opened and AL
displayed.
5.2 | Verify the content of the history files. |- Time and Date
- Wind Data
- WS Alerts
- MB Alerts
- System Status
5.3 | Verify the export of the history files | History files can be exported in 4
XML format
5.4 | Verify by test the possibility to open | All functions are working
and display archived events within reliable.
RainShear. The following information
shall be contained:
- ability to access fo the
archived data of files every
time
- ability to operationally filter
the archived data as form of
alerts
V2.0 -09.07.2014 Restricted Page 20 of 23
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- abllity fo display the status of
the LLWAS system during archive

- request

g

Objektives:
Verify the operation of LLWAS algorithm by comparison with NCAR (The National
Center for Atmospheric Research) test data.
- NCAR test sets are developed by NCAR for evaluation purposes. Each set
contains an ACF file for a simulation airport, input wind data, and Alert messages

produced by the NCAR LLWAS implementation.

Test Procedure:
Testing is done by using input files furnished by NCAR (including configuration files)
and comparing the resulting alerts pr with alerts produced by the Selex ES GmbH

LLWAS implementation.

- The NCAR test data are located in the data archive. It is necessary to load the
correct configuration files and to access the correct wind data file. The NCAR
wind data are processed by the LLWAS algorithm through the Playback utility in
step mode, and the alert message results ars compared with the alerts from the
NCAR archive.

- Use cks_14.acf, cks_14_h.dat, and compare with cks_14_b.alert.

From cks_14_b.alert:

Time: [62120 540 Check
0BA | WSA +15k 2MF Psbi WS OTSD
24D | WSA +15k 1MD Psbl WS OTSD
Time: |62120 550 Check
06A | WSA +15k 2MF Psbl WS OTSD
24D | WSA +15k 1MD Psbl WS OTSD
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Time: |[62120 60 Check
06A | WSA +15k 2MF Psbi WS OTSD

24D [TWSA +15k 1MD Psbl WS OTSD

Time: 162120 6 10 Check
06A | WSA +18k 2MF Psbl WS OTSD

24D | WSA +15k 1MD Psbl WS OTSD

Time: 162120 620 Check
05A | MBA -30k 2MF

23D | MBA -30k 2MD

06A | MBA -30k 2MF

240 | MBA -30k 2MD

Time: 162120 630 Check
05A | MBA -30k 2MD

23D | MBA -30k 2MD

0B6A | MBA -30k 2MF

24D | MBA -30k 2MD

Time: {62120 640 Check
0BA | MBA -35k 2MF

23D | MBA -35k 2MD

06A | MBA -35k 2MF

24D | MBA-35k 2MD
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The LLWAS FAT has been performed satisfactorily and witnessed by the following people
representing the following authorities:

Performed by Signature

e

Date:
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