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NUAC company - The Nordic Unified en route Ser
HUAC [iardic Unified Alr Contrl) s e in 2009 25
ANSE, How the Swedish ANS?, LFY: Through

1541 Btre ehaleses I the Earepagn AT Tnd COOPANS Joint Operational Support
d stresmiine ﬁTH in Eur: 13 NUA I take over tf LFV and Navialr maintains the ownership of NUAC company will at first hand deliver joint peratione! support to the
& centres and is going t te substantial synergles ln the benefit of © antrol cent and other technical equip: three Alr Traffic Control Centre. The first seconding of employees will
ment, The ATM systems in LFV and Naviair start In 2010 comprising empioyees from te existing suppert units

Thes wsically resen
their previous workplace since these support nits will continue deliv-
tium CODPANS ering operational support z the ihree contral centres

deciared in Docermber ara deliverad by Thales,
rarprise, Enecty and Communica

he A Taffe Management

Thales is part of the cons

concerning harmeonisation and
ean and efficient erganisation. mc -f...m:: on jaint developmest af the ATM MUAC joint Operationel Support will be be-
ted Ceginning of 2010 and will cor tems in fr\l.\nﬁ, Bustria, ;. come one efficient process oriented organisa-
25 pecele Incuding koth management Sweden and Denmar Mnnual LFV & tian and will be able to obtain the large-scale
company il otk & subronizacsor o o o o g ot tages
el will b o NUAL from Ene parent comoanies, INUAC will be a “Thie first joift harmvonisation of /;Nawafr internal °Feen SATRe
centres and other Lechnical equiz- lean and efficient the ATM systams are initiatad “cost reductions  The unied support organisation, allocated on
sl in2011/2012 head office and the throe local sites wi
. organisation are calculated at tiaily comprise spproximately 130 employe
S The harmonisad ATM sy ir '3

sumd ul peration approximat ms
it ntled to NUAL from Naviair and and the COOPANS coopera-
service provider of en route

i3M € seconded from Navi

The preparation for certification of the NUAC company and integration

NORACON enoperat] the thres Alr Traffic Contral Centres will start in 2010,

ntral Stackhaim. Arr Traffic Contral will can-
" ated i Copenhagen, Malmos and

Stockhaim.

NUAC will become the
Iargest en ;

NAVIALIR

kbopian 11 Nauml kliel
601 79 Norrkiiping DK-2770 K:
weden Denmark

vewwe. I,
ity

o deliver Alr Trafic S

Pl i in Banish Afrspace T +46 011-19 20 00
three Air Traffic Control Centres in Cop

enhagen, Stockholm

Mr. Carl

shall be contracted by the owi

Maviair and LW will continue to own facilities, systems ar

rastructure

Facts & Figures NUM: Timeline

Size of airspace: 783,000 km?
(Maviair: 156,000 m? & LFV: 625,000 km#)

Number of Area Control Centres: 3
(Naviair: Copenhagen & LFV: Stockholm R Majmo)

Operational working positions: 140
(Naviair: 60 & LFV: 80)

IFR flights (controlied movements 2008): 1,376,000
(Maviair: 544,000 & LFV: 732,000)

Controlled flight hours (2008): 660,000
(Naviair: 215,000 & LFW: 444,000)

Number of Total Service Units (2008): 4,745,761
(Maviar: 1,474,207 & LFV: 3,271,474

En route charges billed (2008): 255,335 M €
(Denmark: 86,675 M € & Sweden: 168 660 M €]

NUAC Management

el

Thomas Allard, Peter Faltsjd, Jesper Skou, Lennart Bjork, Bk -
anish/Swedish FAB Fuuudin the Company NUAC Head Office
Cepmtk mlimal B RO PO The Minister for Transport Mr. Lars @) LV, M, Thormas ny b clice il
: Director General, foed, Denmark and Misister for Al and Divectar
Maviair Ly ture Wrs orstenssan M, Morten Damb
st ir Pz

g
etk mmq the Darn

The NUAC board has 10 members and Functicnal A
Include two emplayee representatives. 17 st

h o biishing t a
Block (FAB) oIt subsigiary - 14 Getabar 2006,

e
2000

23
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Agenda

23-8-2010

*  10.00-10.15
*  10.15°10.30
= 10.30-12.00
*  12.00-13.00
= 13.00-13.30
*  13.30°14.00
= 14.00-16.00

.
24-8-2010

=  09.00-11.00
. 11.00-12.00

*  12.00-13.00
= 13.00-13.20
*  13.20-14.00
*  14.00-13.00
*  15.00-16-00

NAVIAIR Organisation 2010

Welcome
Presentation by participants

Presentation of Taiwan ATMS & project

Lunch
Naviair erganization
CASIMO organization
Tmplementation of CASTMO

Visits TWR South,

Visits APP / ACC Ops room
Lunch

Vislts TMC

Visits Technigue

Q&A session

AOB,

General

Corporate

A ATM Projects &
Dopinaving

—[OP Support rnu::c}

ATCC
Copenhagen

M

24

Technical
Maintenance




Director
Technical Maintenance

TMC
Technical Management

Data Com. Surveillanc
e OVA

NAVAID
CKO

25

Grenlan
d

Building
EHS




Technical Director

ATM Projects &
Engineering

Project Office
(A0O)

Inge Ovesen
Michael Wibelius
Flemming O. Falk

l l

Project Facilitation Project Management Project Engineering
'
Thorstein Niclasen Jargen H. Pedersen Seren Lunde
Van Thanh Thi Tran Peter Windum Hans M. Kristensen
Peter Quistgaard Sven Hasemann Per Larsen
k Henrik Tvilling Jensen Claus Raarup
Michael Justesen ~ter Koch Lar

Lisa Brenting

Participants:
.. IAA, ACG, LFV, Naviair (CCL)
COOPANS organisation Thales
International organisation CMG
Extended

Release

Project | I

Planning
support | ! | (FOG)
: ™
CHG Operations {Zrlwe‘:ts) [ 1cce/cera(ieo) |
elc.
PAG/SME PAG =
( ) R4 (JHP, PAG...)) | NPPG |
—— s
EA: EA: EA: EA: EA: EA: EA: EA:
Operational Data Technical Safety Verification Validation || OPS TECH
experts preparation experts and (STW) (LBN) (LBN) training training
(HMU) (TSS) Mmaintenance | P P =—————x | (CWH) (PKA)
s | (SKM, JTA) ANSP ANSP ANSP
ANSP ANSP Safety Verification validation || ANSP ANSP
Operational Data ANSP OPS TECH
experts preparation Technical training training
experts and
maintenance ANSP local, e.g. site

management and
installation

Line organisation/
competences

26



Kobenhavn FIR Kebenhavn FIR * Lower
sektorer

Kebenhavn FIR * Upper
sektorer

FiE3  FIHENTE B EE A SDATMAS /-4

Contents

NAVIAIR « Introduction to CASIMO
* The CASIMO Programme Management
Air Navigation Services * CASIMO Safety Management
+ Test and Training
= Verification and Validation
« Lessons learned '
CASIMO IN RETROSPECT + Pictures from Cut-Over, Di

The new Air Traffic Management System in Naviair

April 2010

NAVILAIR

Al Mnvigation Servieri

27



CASIMO: The new ATM system in Naviair

Price: DKK 1.2

on (~ 160 M EUR)

Approximately 50 projects, 150+ persons

Successfully installed in Copenhagen, Roskilde and
Billund airports on December 28'™ 2007

Core systems: | Infrastructure

= ATC system (DATMAS)
TWR System (NITOS)
i Communication (VCS)
e (MAESTRO)
Information system (INFO-05)

&

+ Buildings (new tower and
control centre in Kastrup)
LAN (C-NET)

WAN (CANDI)
Power

NAVIAIR

Alr Narvigation

Copenhagen, Roskilde and Billund are part of
CASIMO

TWR,
Copenhagen

LYILLIR

Alr Narvigation Sesvites

Why CASIMO?

Naviair's former system,
CATCAS, had to be replaced

CASIMO will be able to handle
increasing air traffic as well as
to uphold the highest safety
standards, our no. 1 priority

With CASIMO, Naviair is
meeting its customers’ demand
fi creasing capacity,
aeffectiveness and systam
stability

CASIMO provides a strong
platform for building an
integrated European air traffic
management system through
COOPANS

NAVILIR

Alr N

CASIMO Programme Organisation 2007

Installatice

Weaification and Validation

Security

Coafiguration

Commumication

NAVILIR

At Warvigation Services

Project Management - Programme Management

Integration and implementation: '.

Change of organisation from dedicated and relatively
isolated projects to a Programme with transversal
tasks

Need for a "new” Programme Management

Project/Programme - Operational Management
Introduction of a management teams G8 and CLT

NAVILLIR

Alr Navigation Servioes

History of CASIMO

CASIMO
CAtcas SImulator MQdernisation

Blilisdlt

Contract Management

Need €9 Desire
Specifications

Demand &3 Supply

o Contract Management

Scope:

1. Documented

2. Defined

3. Comprehensible
4. Achievable

Did only expect few contracts but ended up with many (app. 50)

NAVILIR

Al Navigation Sesviies

We followed up on status all the way
- and we quickly came to rescue when it was needed

* We kept our mutual agreements

[

Ps— + All issues and problems 100%
it visible to the organisation

+ Close follow-up in BugTrack

i E. e * Quick and effective meetings

+ Confidence in each other's
ability to make decisions

+ Always focused on solutions

NAVIAIR

Alr Navigation Servioes



A united Programme Organisation

CASIMO

/ CASIMO
Management |

Programrme
Team | Management
Office

(CLT)_—,
/

'8
'y

CASIMG
Programme
Communications

NAVILIR

A Navigation 5

Definition: System

‘Maintenance )’

NAVILIR

Regulatory process

Conditions
Rediant of an approval from the regulator (SLV)

However convergence of objective between the regulator and the
project

By end December 2007, the operational staff had completed a
total of 4.000 days of training

ng headed by the instructors from Naviair's own Test

ning Team and specialists from Sweden

All users received thorough I:r;illing and hands-on experience
prior to implementation

Training took place in a simulator - and in the control
e —

centre/TWR duﬂng*-ﬁhadow Operations phase

After the implamentation, the Test and Training Team
continued to support the Air Traffic Controllers during the first
2 months of operations to ensure a high level of confidence

29

CASIMO Safety Management

Official start of a Safety management programme in 1999

* Limited experience
* Use of external consultants {CSE, DNV, EUROCONTROL...)

Two major concerns:

= Safety of the new systein = requirements

= Approval of the system - legislation

NAVILIR

Alr Navigatio

Building a Safety Case

*...a properly structured and comprehensive
presentation of the hazards resident in any
plant, their importance in terms of the risk
occurrence and their likely effect, and the
means whereby they are to be managed...”
(NATS Methodology )

The Safety Cas

Design & Build
Installation & Commissioning
Preparation for, and Transition to, Operational Service,

Evidence, arguments and assumptions that CASIMO is safe.

Safety Management: Lessons learned

Common Objective
(..ot ta bring the Minister inta negative media coverage...)

Agreements (Regulator-ANSP)
Documentation (Keep the regulator at the
right level)

Focus on the important issues (Safety)
Possibility to escalate problems

("the Directors need to know™)

Address operational and technical issues at
the same time

Gap between the approval and time of
operation (1 month!)

NAVILIR

iom Servives

Testing the System: Verification and Validation

Shadow
Operations

3-manths phase
during which the
W System

Verification Validation
Technical tests
in which the various
syslems are
tested against
each ather

Semi Operations
§ 5-hour test during Shadew Operations
3| in which the new system takis over for
the first time during night traffic



Verification and Validation dilemmas

Choice between safety and va
«  Separation beiween operational and test enviros
= Need for regl data

Resources
» Use of Tew skilled test resources (ve
s Use af u ined aperational speci

Value
« Failures
= Assurance

Result

* Time

« Quality

NLVILIR

Lessons learned 5:
We delegated responsibility AND authority

Petngnesen NAVIAIR
— Bemyndigelsesoversigt
;:f, ” og underskriftsbiad

Galibende for

Fumhtionsbetogneie: Mo

Progektieder Hant Mgdler Kristensen

Stedmummer; | St Mrafriradeleraaton

28, B.00003.18,

NAVIAIR

iy Nesvigotion Servizes

|

On Dec. 28, 2007, CASIMO became the first system of

its kind to be delivered on time and on budget

Lessons learned 4:
We handled stakeholders systematically

e

]
§

NAVILIR

Al Wirvigation Services

Watch out for...

Reluctance to close projects

Contradictory objectives

Lack of informatien (internal-and exteimal)
Test plal'fil' nand resources
Focusing ofithe Fun:tionalit\r during (V&V)
Loss of owerview

A

NAVILIR

CASIMO follow up

S |

The major challenges 5 months after implementation:

s MTCD

« Coupling/decoupling

= Labelswap on ASMGCS

* S5R codes

+ OLDI

* Stack manager window

* Loops (FDP/MTCD)

« Loss of agreed coordination
# Profile calculation

* ATCO training was too focused on the system
functionalities and too little on traffic handling.

NAVIAIR

Air Navigetion Services

CASIMO follow up

Before 28/12 follow up
was done via:

After 28/12 follow up is
done via:

NAVIAIR

Alr Havigation Services

CASIMO follow up

* There has been established a number of System Expert Groups
(SEG) as specialists on different systems

DATMAS SEG
{4D) MTCD SEG
Nitos SEG

vis G

DPR SEG
MAESTRO SEG
Dacosy SEG
INFO-05 SEG
ARTAS SEG

R

NAVIAIR

Air Navigetion Seivice

30



CASIMO follow up

In the period from 29/12 2007 to 1/6 2008 there was reported 3524 bugs.

1484 are solved and closed

QOut of the 3524 bugs there was reported 501 Air Traffic Safety Reports(ATSR).

In the same period in 2007 there was reported 303 ATSR.

NAVIAIR

Air Navigetion Seavices

31
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AIR NAVIGATION SERVICES OF SWEDEN

An operational shift

Training at Entry Point North for ATCO-students

TWR/APP - approx 52 weeks

ACC - approx 59 weeks

m— e o |

Basic: 21 weeks
APS: 13 week
TCL: 7 weeks
ACS: 18 weeks
ADI/RAD: 12 weeks

ﬂh-_'w«
POIN ““‘“l

32

‘Airspace concept

A SpECEic BTIRICE WITHY HIVCH LserS Shad feely pn
e Mot Defween an eniTy pOMI and an e ol
WUl refvence fo Me ATS foule refwon

Eurocat-training for ATCO:s before
implementation

+ 20 hours of CBT-training on the HMI

+ 8 days of theory in the operational environment (workingpapers
on systemfunctions, etc

+ 12 days of practical training in the simulator

+ All operational staff did also participate in technical validiation in
Shadow Mode ~ 10 days

Transitional Training = TT

Basic Unit Training LFV/ANS - 4 weeks

= Introduction to LFV:s organization
= Swedish rules & regulations

Military Basic Training - 4 weeks

= ATC for military traffic according to agreements between LFV
and the Swedish armed forces



L e—

@lm| =] -:..‘!." ;I:. ;_h ngngﬁmv ]|

OJT at ATCC Malmé

‘PRE o.n" OJT Phase 1 ‘ 0JT Phase 2

On the Job Training is divided into 4 phases:

Phase 1-3 with specified objectives and goals

Eurocat-training for new ATCO-students

+ 8 days of training in total:

« 3 days of theory,
Classroomlessons

Simulatorlessons (workingpapers on the different
systemfunctions)

Phase 4 confirms that the student knows and can apply the above

In total: approx 38 weeks of training

Validation & Examination of ATCO:s done every year

» 2 days of theoretical-, and simulator-training

« 1 day with an examinator in the live operational environment

ESMMACCW
Seclors 2. W, 4,5

ATCC Malmo FMP

ESMMACCE

Seclors 6,7,8.5,Y

ESMMEKL

Seciors . L

+ 5 days of simulating "normal” trafficflows

CFMU-Central Flow Management Unit

FMP Malmé & FMP Stockholm

Do

8 Trafficvolumes

12 Trafficvolumes

3 Trafficvolumes

L

NCL)

33
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eV

Agenda 25-26/8

25/8

 Introduction

3 LFV & E2KE Systems Overview & concept
? Facilities Visit -TDS

» Q&A Session

Lunch

? Q&A Session cont.

» Facilities Visit — OPS room

26/8
» Q&A Session cont.

Prexubtion En Feate 00820

kv

PR/PCR organisation

T

igg!}I:l

LS

S

LV

ATM systems overview

Current system
Airspace organisation
Current operation

W !:n.c.Ltl-.-r En Fenste TOt0-08 20
LFv
R&D
(]

LV

Technical Staff{(18)

» The staff is not certified
» The organisations is certified

» ESARR 6 might change this

ation En Feuta 2040-08.10

34

LV

PR/PCR/CCR process (1, 4)

CCR definition E2KE
> Development LFV-Thales

CCR Definition process in COOPANS
D of it { CCR and Cost benefit analysis

> Local CCR i AVIAIR/IAAIACG/Croatia
» Escalated to COOPANS level for handling

» Thales invelvement

» Contract

» Build definition

LFV organisation
? Development department- SESAR
¥ LFV En-route is not yet involved in SESAR!

0
e N
g3

M P Peuta 2010-08-30

LV

Coningency (12)

> Shortterm

» RUFF

> Close down center
> Longterm

» Under development

3 Produktion En Routo 20100820

02010

LFv

Daily management of platforms (3+16+1g)

» ONL

3 TWS (Eltel Neworks, SW enginenr) - WS+TWS works as a team

3 Sys O (Eltel Networks, senior SW engineer)

* LFV systems department (PCR handling, analysis, dialogue with Thabes)
? OFL

3 EMtel Networks
? TDS (test and development system)

3 Eitel Metworks

?» Daily support and maintenance outsourced to Eltel Network
¥ Hay support on-site support (TWS) (SW restart, solve systems problem)
3 Hay stand-by support
3 HW + SW support -SW installations, SW activation, HW ete
3 Budget??
3 Thales support ~ when on-site, Hot mail to Rungis, joint PCR meetings

nEn ewts 2010-08-70

M P




Maintanace contract (1g) LFV

Eurocat

» Maintenance contract SW (mix of PCR correction and CCR)
» Daily support - Eltel Networks

» HW not involved.

» HW is now at it's end of the lifa time - COOPANS

ves
? Maintenance contract SW

» Data sets are handled by LFV
» Operational Dataset developer
» LFV system support (quality, safety)

11 Produktion a fon 20900830

LV

ATC Training (13)

Separate slide show

v

Q&A

MTCD - 2-Dvs 4-D (7} LFV

2D-MTCD
» MTCD is used is upper sectors for flights in climb, cruise & descend.
» TP used to define crossed sectors list
» 2-D conflicts with a severity

» Conflict kevelbands

¥ Risk levelbands
» MTCD is modified to use G5 (instead of TAS and upperwinds)
5 CARD, FLEG

4D- MTCD (COOPANS)

» TP must be updated with "CFL with impact”
3 Extended tol in climbld 4

? FLEG+TOC/TOD

» Risks - VAW, Levelband filter, Probe

» CARD, FLEG, VAW, Probe

7 7010.08.30

o En Tt

Maintenance

L
Flowmanagement (g)
Separate slide show
—_—1]
Facilities Visit
OPS room
Test system — hands-on
[ - )
FDO (23)

35

LV

LV

kv

LFV

FDO handels the Eurocat queues
-Incoming messages from IFPS
Mo transmission of messages

» FPL correction (VFR/IFR)

? OLDI message handling

» IFPS message handling

» RQP requests (HMI suppart)
» MET, NOTAM handling

» SAR time handling

3 OLDI failure fallback

-1600 messages/day

20100830



Short cuts (8)

> Free route airspace

> DCT routes negotiated with adjacent FIR
» Provides DCT routes to points up to 120 minutes away
> CDA as soon as weather & traffic allows

» MAESTRO
» Efficient P-RMAV SID/STARs
? Curved approaches

Strippless — A mental prococess (6)

Mental process - control you workload = Training

Information gathering

Follow up
+

Descision makin

Produktion [n Boute

Operational concept

+—— Buildupaplan

Lowlcad-?
Fatack plan N Use all available tools

IFR GAT movements

36

Reminders - available tools (11)

eV

3 OPtest

OPtextz

Highlight
? Callsign
» AFL

o

» G5
Suite highlight (EC+PLC)
MARK
FREQ
Irregular
PRL (Speed vector)
SEP tool
QDM vector
Mote pad
Map info on individual maps in MRW
Paperlog
White board

VMW W VW W W W W

Operational concept (6)

? Each sector has an EC & PLC suite
3 EC&PLC always manned
3 Split sector < add a new EC & PLC
o ; Z :

3 Multi sector planner
3 Executive (Mil traffic, Halding, DIR)
? Tasks
3 EC-Handles traffic inside the sector
¥ RT
¥ AssumefTransfer (release indication]
¥ Responsible for conflicts inside the sector
¥ CALsXFL

3 PLC—Respansible for incaming flights and exiting flights

#  Sdlent coondination (MFLPELRoute)

¥ Verbal couveination adfiacent seeoryARMIL

¥ Entryfesit conflicts

Prechion En et

Sweden Control

H0-08-70

LFv

20100820

LFV

ATCC Malmd
ATCO: 180 (35 pos)
FDO: 21 (3 pos)
WS: 14 (2 pos)
ADM: 20

Produktion [n Boute

Traffic figures }

ey
\ 420
\
\\ -
)
.‘. o~
\ & ‘._\.: o
~movement/day g

860

ATCC Stockholm
190
FPC
14
20




LV

ATCC Malmo Traffic Flow

. FIR { >
Adjacent FI ; S ) % \'f[amen

/ L A v b s

/ ockholn 1

Oslo | _-/s& o /
[oF i

l.'"l Tallin

- !

Ereles A0R}, / / Riga
A\ | 7
\\ | //
| 5 Vilnius
1 / Kaliningrad |

Warszawa

Képenhamn

Bremen
Karlsruhe

LFv

Architecture(3)

S2000_ATCC MALMO SYSTEM OVERVIEW

37

ATCC Malmo rating groups

Morthwest

Sechors 2.W, 4.5

LV

Southeast
Seciors 6, 7,097 KL

ATC group 1

ATC group 2 ATC group 3

LFv

Architecture (3)

“f === Malmd AoR

L8} ._"—I. wy
o NN S

LFv




LV

Evrocat-E

Desi i for the Europ
> Eurocontrol
¥ Members sre the national ATM providers.
3 RED
¥ Common procedures
> Central billing
» IFPS - central FPL handling IFR GAT in the IFPS zone (-26000 flights/day)
2 FPL
3 FPL updates (CHGIAFPIACH) - dilaouge with the AD
3 CFMU = Central flow management
3 Departure slots/en-routs restrictions.
> FSARCPR
» OLDI-on-line data inter change
3 Setof inter center messages for natification/coardinationfuransfer
» ORCAM - 55R code handling
» ARTAS —radar tracker

Presibtion En leuts 010-0830

Bamio

LFV

Current system — Eurocat-E (2)

Eurocat —E (E2KE) - Functions (3)

» ARTAS tracker/MRTS tracker

> STCAJAPWIMSAW

> APRIRAM/(CLAM)

2 TSA-SAP

> FDP (AFTN handling, TP,

» MTCD/Probe (what if)

» HMI (labels, lists, menus, CARD, FLEG, SEP tool, PRLs, TS4, Maps, )
> OLDI (inter FIR & Inter sector)

? IFP5 message +FPL handling

? CFMU messages

» MTCD+tools + cruise mode (MTCD - 2-Dvs 4-0)
» RUFF

» Billing

» Motused functions - MET, NOTAM, AlS, UFF etc.

] Prestubtion En Roato 2010-08.30

eV

System overview(3)

? ATM systemssimulator (Eurocat-E)

> (MAESTRO)

? VCS (Frequentis)

» LFS5/OFPC - AFTN messages, SAR time handling, etc.
? RUFF - Radar Ultimate Fallback Facility

? IRIS - MET infermation

5 Predubtion En Fouts 008 10

kv

Maintenance contract with Thales(1g)

? Project started in 1991
> Contract with Siemens UK 1994
» Switch to the Eurocat product in 1997
> Development from 1997 to 2004
? Thales system upgrade Va3 to Eurocat-E
3 HMI development
» Commissioning 2005

» A specific project established — MATS (staff ~50 controller & engineers)
> ATM system -2 centres and & TWRs (V&Y, appraval frem regulator
¥ Buildings
¥ Training (specific presentation)
» Adaptation of Operational Rules and Methods

00820

kv

Future functions (0, 22)

Mot used;
> ADS-B
> ADS-C
> CPDLC (will startin 2015)
? SITA or ARINC not yet decided
Good radar and VHF coverage

> Surveillance
¥ Mode-5
3 WAM
¥ Initially both will used for Mode-A coupling

» CCAMS

41 Priduktion B Rae 0100820

38

> Maintenance contract { x number of PCR corrections i.e. x numbers of man
hours)

> PCR analysis

? Support

? New CCR

Based on the size of the contract Thales

» SW once every month leading to 2 or 2 SW upgrades/year
3 34 patched SW versions

> PCR validation

? NRG tests

» Shadow mode tests 4 days every month

> SW Activation window (October-April)

4 Pendetion En Reute 20100820



