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This illustrative example is based on a State in the Middle East Region and is presented only
for illustrative purposes. The required data and parameters are provided in the appendix of
this document.

LAUNCHING THE PROGRAM
Open the CNS/ATM Business Case Analysis Tool either by double-clicking on the

corresponding icon on the desktop or by selecting it from Programs list, as shown in the
figure below:
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Before the user starts creating scenarios for the implementation of the new air navigation
systems, the required reference data has to be entered. This data includes the list of
conventional technology and new technology equipments types, the list of aircraft types, the
list of avionics along with their respective costs in addition to the list of air navigation
conventional technology equipment currently installed in the homogeneous ATM area
concerned. Once this data is entered, the user can start building scenarios. There is no limit to
the number of scenarios that can be built using this analysis tool.

The following section describes the procedure to follow in order to create or update the
database.

CREATING OR UPDATING THE DATABASE FOR THE AIR NAVIGATION
SERVICE PROVIDER (ANSP)

The first step is to enter the required data, given in the appendix, using the Database menu
item. In order to enter the cost and life cycle data for the Conventional Technology
Equipment, click on the Database menu item. Select Air Navigation Service Provider, and
then Conventional Technology as shown in the following screen.
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Upon clicking Conventional Technology, the screen for entering equipment costs of
conventional technology appears as shown in the screen below.

CNS/ATM Business Case Analysis Tool - [Conventional Technology Equipment Types and Costs]

B3 Datsbase Scenarios Reports  About  Quit HEE

Ecuipment Costs.
Ecuipment Costs Total number: 0

[Ecuipment Type [Equipmet Categor [Purchase Cost [Instanation Cost [Mairtanance & Inspection Cast [Cd

Click on the “Add New” command button on the top right of the screen. The equipment
type, purchase cost, installation cost, maintenance cost, communication cost, refurbishment
cost and decommissioning cost as given in Table 1 can be entered. The lower part of the
screen is for entering the detailed data for each equipment type. Click on the cell
corresponding to equipment type in the lower window and type VOR. Move on to the next
cell corresponding to Equipment Category and select “Navigation” from the drop down list.
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Move on to Purchase cost cell and enter the appropriate cost figure, then fill in the other costs
as well as the equipment life cycle.

*, CNSJATM Business Case Analysis Tool - [Conventional Technology Equipment Types and Costs]

B3 Datsbase Scenarios Reports  About  Quit

Ecuipment Costs
IS TR et Total number: 0
[Ecuipment Type [Equipmet Categor [Purchase Cost [Instanation Cost [Mairtanance & Inspection Cast [Cd
Save Type
[Add new equipment type
Ence]
|1 >
 Equipment Cost d
Equipmert Type  [yoR Maintenance and Inspection Cost o Lite Cycle 15
Equipment Categons |1y avigation - Annual Communications Cast [o
Furchase Cost  [1sooo0 Refubishment Cost [s0o0
Installation Cost  [g Decommissionin aCost [0

Save equipment type data by clicking on the command button “Save Type”. The data will
now be displayed in the upper window of the screen. Data for this equipment type can be
modified or deleted using the respective command buttons on the top right side.

*L CNS/ATM Business Case Analysis Tool - [Conventional Technology Equipment Types and Costs]

£ Datshase Scenarios Reports  About  Quit -

Ecuipment Costs
Ecuipment Costs Tatal number: 1
[Equipment Type [Equipmet Categor [Purchase Cost [Installation Cost [Maintanance & Inspection Cost [cd
OR Favigai 150000 o o 9 £ i
> [Navigation | [ I [ add New
b odify
M
|1 »

To enter the data on additional equipment types, the “Add New” button is invoked again,
and the process is repeated until the data for all equipment types is entered. After entering

data for all conventional technology equipment types, the screen can be closed by clicking on
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the command button “Done”. In this illustrative case, the following screen shows the data
entered for the conventional technology equipment.

CNSSFATM Business Case Analysis Tool - [Conventional Technology Equipment Types and Costs]
B Datsbase Scenarios Reports  About  Quit

ESTes e Total number: 5
Ecuipment Type Furchase Cost Instaliation Cost WMaintanance & Inspection Cost [ £
¥ [wor 150000 o o o b

HF VOICEDATA £20000 0 750 o | AEID |

FoR 10000000 o 2000 o

MsSR 24000000 0 1000 0 Modify

IS CaTl 650000 0 75000 o

OvOR 380000 0 o o
Delets
Done

To enter the cost and life cycle data for New Technology Equipment, Click on the database
menu item. Select Air Navigation Service Provider, and then New Technology as shown in

the following screen.

Business Case Analysis Tool

Generic Additional Costs

Click on New Technology and the following screen for entering equipment costs of new
technology appears.



*L CNS/ATM Business Case Analysis Tool - [New Technology Equipment Types and Costs]

£ Datshase Scenarios Reports  About  Quit I

Ecuipment Costs
Eciuipment Costs Tatal number: 0

[Equipment Type [Equipmet Categor [Purchase Cost [Installation Cost [Maintanance & Inspection Cost [cd
I I I Add New

[Displays the list of equipment bypes with their associal ted costs|

The list of new technology equipment given in Table 2 of the appendix, including the
equipment type, purchase cost, installation cost, maintenance cost, communication cost,
refurbishment cost, decommissioning cost and life cycle is entered as described in the
following paragraph.

Click on the “Add New” command button on the top right of the screen. The lower part of
the screen is for entering the detailed data for each equipment type. Click on the cell
corresponding to equipment type in the lower window and type AMHS. Move on to the next
cell corresponding to Equipment and select “Communication” from the drop down list. Move
on to the “Purchase cost” cell and enter the appropriate figure and repeat the process for the
other costs and the equipment life cycle.



*L CNS/ATM Business Case Analysis Tool - [New Technology Equipment Types and Costs]
B3+ Database Scemarios Reporks  About  Quit -8 %

Ecuipment Costs
Eciuipment Costs Tatal number: 0

[Equipment Type [Equipmet Categor [Purchase Cost [Installation Cost [Maintanance & Inspection Cost [cd

Save Type

Cancel

|1 L >

 Equipment Cost detail

Equipment Type  [aMHS Maintenance and Inspection Cost  [g000 Lite Cycle  [15
Equipment Catenony [ Communication  ~ Annual Communicat tions Cost [0
Purchase Cost  [5000000 Refurbishment Cast  [a
Installstion Cost o Decommissioning Cost [

Save equipment type data by clicking on the command button “Save Type”. The data will
now be displayed in the upper window of the screen. Data for this equipment can be
modified or deleted by using the respective command buttons on the top right side.

*, CNS/ATM Business Case Analysis Tool - [New Technology Equipment Types and Costs]

B3 Datsbase Scenarios Reports  About  Quit HEE

Ecuipment Costs.
Ecuipment Costs Total number: 1

[Ecuipment Type [Equipmet Categor [Purchase Cost [Instanation Cost [Mairtanance & Inspection Cast [Cd

P [arHs | Communication | 5000000 o |s000 o F
M odifu
Delete

Done

To enter the data for additional equipment types, the “Add New” command button is
invoked again, and the process is repeated until the data for all equipment types is entered.
After entering the data for all new technology equipment types, the screen can be closed by
clicking on the command button “Done”. In this illustrative case, the following is the data
entered for new technology equipment from Table 2.



CNS/ATM Business Case Analysis Tool - [New Technology Equipment Types and Costs]

B3 Datsbase Scenarios Reports  About  Quit HEE

Ecquipment Costs
Eouipment Cosls Total number: 7
Equipment Type Eqjuipmet Categor Purchase Cost Installation Cost Mairtanance & Inspection Cast | Cd
¥ |AmHS Communication 5000000 0 5000 0 Taman |
AMSS voiceData Communication 550000 0 5000 o : =
cBas Mawigation 550000 0 10000 o
SBASRet Mavigation 250000 0 s000 o Madify
SBAS Mt Mavigation 300000 0 5000 22)
AD5-B Survelliance 350000 35000 10000 o Dot
ADS-C (Workstations) Survei llance 250000 ] 10000 ] =lete
Done
|« »

With the given data, the second step is to create or update specific equipment items data by
location in the homogeneous area concerned, using the database menu item. To do so, click
on the database menu item. Select Air Navigation Service Provider and then
Conventional Technology Equipment Data as shown in the following screen.

Business Case Analysis Tool =)

Generic Additional Costs

Click on Conventional Technology Equipment Data. The following screen will appear.
Then select Oman from the State pull down list.



*. CNS/ATM Business Case Analysis Tool - [Facilities & Equipment Database]

£ Datshase Scenarios Reports  About  Quit

[state - Refresh LLocation - Name Indicator
Morea, -
Pakistan
Palau N
aaaaa
Papua New Guinea ] Rz
aaaaaa w
Peru = b odify
[Location [Location Code [Equipment ftem IC [Ecuipment Type [ Equipment Model [Instaliation Cate
| | | | | | Delete
Done

Similarly, select MUSCAT/SEEB INTL location from the Location drop-down list on the
top right side of the screen and click on the “Add New” command button. A sub-window
will appear at the bottom of the screen.

*. CNS/ATM Business Case Analysis Tool - [Facilities & Equipment Database]
B3 Datsbase Scenarios Reports  About  Quit

[state Orman -] Rifresh JLocation MUISCAT/SEEB INTL. -] Name/ Indicatar
Equipment list 1
i ave
tEquipment |
Cancel
[Location [Location Cade [Equipment kem D [Ecuipmert Type [Equipmentt Maclel [Instaliation Date:
Current Equipment Item data
Equipment Item |2 —
| -
13/12/05 ~

In the lower sub-window, Equipment Item ID is only a reference to the user and may or may
not be entered. Move on to Equipment Type and select VOR from the pull-down list. Move
on to Equipment Model. The specific name of the model is provided as an indication and
again it may or may not be entered. Move on to Installation Date and fill the installation date
1/01/93 as shown in the following screen.



*. CNS/ATM Business Case Analysis Tool - [Facilities & Equipment Database]

£ Datshase Scenarios Reports  About  Quit I
[state Orman - Refresh JLocation MUSCAT/SEEB INTL - Mame.! Indicator
Equipment list 1
Save
Equipment

Cancel

[Location [Location Code [Equipment ftem IC [Ecuipment Type [ Equipment Model [Instaliation Cate

Current Equipment Ikem data

Equipment Item D

Equipment Type YOR -

Equipment Madel —

Installation Date [eotmz <]

Click on the “Save Equipment” command button.

. CNSSATM Business Case Analysis Tool - [Facilities & Equipment Database]

B3 Database Scenarios Reports  About  Quit - 8 x
[state Oman I | Rifrash Location MUSCAT/SEEB INTL. -] Mame/ Indicatar
B rroment 1

{ Add New

Modify

[Location [Location Code [Ecuipmert tem i [Ecuipmert Tyie [Equipment Mocel [instaiistion Date:
R I

P |MUSCAT/SEED INTL. [ooms | [10183 Delete

o |
=
o |

Dione

To enter data on additional equipment items, the “Add New” command button is invoked
again, and the process is repeated until data for all equipment items is entered. After entering
data for all conventional technology equipment items, the screen can be closed by clicking on
the command button “Done”. The figure below summarizes the data entered for conventional
technology equipment for this illustrative case, as given in Table 3 of the appendix.
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CNSFATM Business Case Analysis Tool

£ Database

Scenarios

Reports

About

Quit

[Facilities & Equipment Database]

[state

Oman

LLocation

MUSCAT/SEER INTL.

-1 Refresh

Equipment list

Marne/ Indicator

Location Location Cods Equipment fterm L+ Eguipmert Type Equipment Model Instaliation Date
P [MUSCAT/SEES INTL OOMS VOR 10195
MUSCAT/SEES INTL OOMS VHF VOICEDATA 101786
MUSCATISEED INTL OOMS FSR 1/01/85
MOSCAT/SEED INTL. OOMS MSSR 10185
MOSCATISEED INTL. OOMS IS CATI 10183
MOSCAT/SEED INTL. OOMS DVOR 101 /85

Modify

Delete

Done

[
o |
[
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CREATING OR UPDATING THE DATABASE FOR AIRSPACE USERS

To enter aircraft type and average cost per hour data for airspace users, click on the database
menu item. Select Airspace Users, and then Aircraft Type Data as shown in the screen
below.

CNSFATM Business Case Analysis Tool
al ios

Click on the Aircraft Type Data item. A list with the columns: aircraft code, aircraft type
and average cost per hour is displayed as shown in the following screen. This data is entered
by invoking the “Add New” command button.

CNSFATM Business Case Analysis Tool - [Aircraft data]

B Database Scenarios Reports About  Quik NS

Total number: 71

i Aircratt Trpe Averane Cost per Hour -
¥ |#320-112 Airbus 320 - 100200 1735 =
5 Add Mew
B-737-1/2 Boeing 737 - 100/200 1769
B-737-2C Boeing 737 - 200 1546 = =
B-757-3 Boeing 737 - 300 1628
B-737-4 Bosing 737 - 400 1637 = :
B-737-5 Boeing 737 - 500 1409
E.757 Broeing 757 Z1EE Delete
Dc-8-10 Douglas DC-8-10 1558
DC-3-30 Douglas DC-8-30 1643
DC-9-40 Douglas DC-5-40 1585
DC-a-50 Douglas DC-9-50 1a04 Done
F-28 Fokker 28 1899
FOKR-100 Fokker 100 1549
FOKR-70 Fokker 70 1429
D50 Douglas MD-50 1762
MD-57 Douglas MD-57 783
MD-50 Douglas MD-50 147
£300-600 Airbus 300-500 3533
2300-%4 Airbus 300-K4 3543
B-767-2/ER Boeing 767 -2/ER 2859
B-767-3ER Bosing 767 -3/ER 3074
B-777 Boeing 777 3536
B-727-2 Boeing 727-2 2409
DC-10-1 Douglas DC-10-1 4615 =
“ NN
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Click on the “Add New” command button. Enter ATR-42 for Aircraft Code, Air Transport
Regional - 42 for Aircraft Type and 598 for Average Cost per Hour.

CNSFATM Business Case Analysis Tool - [Aircraft data]
Ej: Database Scenarios Reports  About  Quit -8 x

List of aircraft types

Total number: 53

Aircratt Code Aircratt Type Average Cost per Hour -
JETST-41 JETST-41 324 B
SF-340 SF-340 513 Aircraft ‘
SHORT3E0 SHORT3E0 1B
A330 Ajrbus 330 3500 Cancel
2320 Alrbus 320 3500 4
A510 Ajrbus 310 3500
C130 C130 2500
A340 Airbus 340 3500
K35R HI5R 1500
B7ST Boeing 757 S000
L1 Iyushin 18 4000
C17 c17 2500
EH Artonov 12 1500
AI24 Artonow 24 1500
SHT SHY 1000
T154 T154 1200
B411 BA11 1200
IL7E Iyushin 78 3000
GLF4 GLF4 2500
C135 C135 1500
P3 P3 1000
LIH1 UH1 a00
MR it s00 -

» |B707 Bioeing 707 1500 -
B [ ']

Aircraft Data

Aicrstt Code [aTR4z
Aireralt Type [ansport Fegionsl - 42
syerage Cost PerHow [Bag

Click on “Save Aircraft” command button. Click on the “Done” command button to exit
this option.

CNSFATM Business Case Analysis Tool - [Aircraft data]

£ Database Scenarios Reports  About  Quit NEIES

List of aircraft types

Total number: 70

Aircraft Code Aircratt Type Average Cost per Hour -

SF-340 SF-340 513
¥ |SHORT360 SHORT3E0 716 AL

AZ30 Airbus 330 3500
A520 Airbus 320 3500 b odify
2310 Airbus 310 3500 4
130 c130 2500 B g
2340 Airbus 340 3500 | Delete |
H35R H35R 1500
B757 Boeing 757 5000
[N Ilyushin 18 4000 — ‘
17 17 2500
A2 Arntonoy 12 1500
Anz4 Artonav 24 1500
sHT SHT 1000
T154 T154 1200
BA11 BAa11 1200
75 yushin 75 3000
GLF4 GLF4 2500
0135 C135 1500
F3 F3 1000
U U 00
R Rt 500
B707 Boeing 707 1500 —
|aTR-az air Transport Regional -42 598 )

[«1 ]

To enter new technology avionics and their associated costs (acquisition cost, installation
cost, maintenance cost and communication cost), click on the database menu item. Select
Airspace Users, and then Avionics Data as shown in the following screen.
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CNS/ATM Business Case Analysis Tool =)

OGRS Scenarios  Reports  About  Quit

meographical data 3
Air Navigation Service Provider ¥
Airspace Users

raft Type Data
ics Data

Click on Avionics Data item.

CNSFATM Business Case Analysis Tool - [Avionics Costs]

B5. Database Scenarios Reports  About  Quit =5 %
List of newy technology avionics Tatal number: 0
[&vionic Mame [ &cquisition Cost [Instsliation Cost [ Mairtenance Cost [ communic: ations Cost |
I ‘ I I i Add Mew
Madify
Delete
Done

Click on the “Add New” command button. Enter the name of avionics or package consisting
of a set of avionics as the case may be. In the present case, a set of avionics referred to as
Packagel, as described in table 4 of the appendix, is entered with an acquisition cost of
229500, an installation cost of 21000, an annual maintenance cost of 9000 and a
communication cost equal to 0, as shown in the screen below.
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CNSfATM Business Case Analysis Tool - [Avionics Costs]

B9 Datsbase Scenarios Reports  About  Quit

List of new technolody avionics

Total number: O

[ &wianic Mame [ Acquistion Cost

[Instaliation Cost [Mairtenance Cost

| Communicstions Cost |

| Save
Aionic
Cancel

r Avionic D

Awionic Mame [Package 1
Acquisition Cost [229500
Maintenance Cost [gpon

Installation Cost [z1o00
Commurications Cost [0

Click on the “Save Avionics” command button. Additional avionics items can also be
entered by using the “Add New” command button. Click on the command button “Done” to

exit.

CNSFATM Business Case Analysis Tool - [Avionics Costs]

B9 Datsbase Scenarins Reports  gbout  Quit

List of new technology avionics

Total number: 1

[ £vianic Mame [ m.cquisition Cost

[Insteliation Cost [Mairtenance Cost

b [Package 1 [229500

[21000 [s000

| Communicstions Cost |
0

Madify

Delete

Done

e |
=
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SCENARIO BUILDING PROCESS

Click on the Scenarios menu item. Then, select Scenario Manager from the pull down list
as shown in the screen below.

iness Case Analysis Tool
5 Reports  About  Quit

The following screen will then appear.

CNSFATM Business Case Analysis Tool - [Scenario Manager]
B3+ Database Scemarios Reporks  About  Quit -8 %

Scenario Name: ~

Ajrspace users addtional
B Add New

ENSE Canwertenal
J TECHmE SRR T AMSP Parameters T Technology Decision T S RS IRy T Aircraft Flest Forecasts
Processs

[ Flight Hours Foreca: sts TA"":'“ Eejuippace DEC'S'G"T Ajrcratt Equippage Profile Flight Efficienc: v Rates ANSP additional costs T

Process
o o Convent
omogeneous Area BT Tojees

Copy

Delete

= Done

 lElet

Click on the top right side command button “Add New”. A list of world regions pops up in
the upper left box of the Homogeneous Area tab as shown in the following screen. A list of
States is also displayed in the lower box.
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CNS/ATM Business Case Analysis Tool - [Mew Scenario]

B3 Datsbase Scenarios Reports  About  Quit

Scenario Mame:

[ Flight Hours Forecasts TA"E“’“ Fruippage DeCISIoN | ajrcrat Euippage Protie Flight Efficiency Rates ANSP atdiional costs T e USES G emE]

Save

ANEF Convertanal
Convertional Technelogy AMSP Mew Technology
Homogeneous Area T Eav T T T AMNSP Parameters T Technﬂggzgzmsmn T o o T Alrcraft Fleet Forecasts —

i

Asia Pacific

Carabbean and South America
Europe

Middie East >>
Morth America

i

<<

Algeria -~
Angola

Benin

EBotswana

Burkina Faso

Burundi

Cameroon

Cape Verde

Cenural African Republic =
had

Flb

<<
Comoros

Congo
Céte dlvaire
Demacratic Republic of the Congs %

Since the analysis is for Oman, first highlight the Middle East region from the upper box
and secondly Oman from the lower box. Select Oman by clicking the carry forward button

“>” _Oman will now be displayed in the corresponding right side box as shown in the screen
below.

CNS/ATM Business Case Analysis Tool - [Mew Scenario]

B3 Datsbase Scenarios Reports  About  Quit

Scenario Mame:

[ Flight Hours Forecasts TA"E“’“ Fruippage DeCISIoN | ajrcrat Euippage Protie Flight Efficiency Rates ANSP atdiional costs T e

Save

Equipmert Types B Decision Process e

EREF Convertional 4
Homogeneous Area T CEmETIER] TEE IS T AMSP Parameters T Technology Decision T BOEP e TOETREEES T Alreratt Fleet Forecasts

Carabbean and South &merica
E urope

MNorth America

i

Areas Under The Control OF The Pale: Oman
Bahrain

Iran [l slamic Republic of]
Iraq

Isrzel

Jordan

Kuwwait

Saudi Arabia

Syrian Arab Republic
United Arab Emirates
“remen

1)
og
-3
E
El
Ay [
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Scenario for Conventional Technology Equipment Type

Click on the tab Conventional Technology Equipment Type. Select Communication from
the upper window. The equipment type VHF VOICE/DATA is displayed in the lower
window. Select this item.

*L CNS/ATM Business Case Analysis Tool - [New Scenario]
B3+ Database Scemarios Reporks  About  Quit -8 %

Scenario Name:

Flight Hours Foreca: pip || PO ERREER BEeEm | g m o s Flight Efficienc: v Rates ANSP additional costs AIEpEes VRS eriiitne]
Process casts Cave
N BNSP Convertional
Homogeneous Area B oy AMSP Parameters Technelogy Decision AP RS USEhmelsE? Aircraft Flest Forecasts
Equipment Types o Decision Process J—

WHF WOICE /DATA

Click at carry forward button “>” . VHF VOICE/DATA will now be displayed in the right
lower selection window for conventional technology equipments.

*L CNS/ATM Business Case Analysis Tool - [New Scenario]
B3+ Database Scemarios Reporks  About  Quit -8 %

Scenario Name:

Ajrspace users additional

[ Flight Hours Foreca: sts TA"":'“ Eejuippace DEC'S'G"T Ajrcratt Equippage Profile Flight Efficienc: v Rates ANSP additional costs T e
Save

Process

AMSP Convertional

Homogeneous Area EEmuEpHTnl Te"‘“°'°m’T ANSP Parameters T Technology Decision T AHEP RISy T;“"‘””‘DQY T Aircraft Flest Forecasts

Equipment Types sl Frasess Cancel

!

WHF WOICE/DATA
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Click on Navigation in the left upper window. All navigation equipment (VOR, ILS Cat Il
and DVOR) appear in the lower left window.

CNS/ATM Business Case Analysis Tool - [Mew Scenario]

B3 Datsbase Scenarios Reports  About  Quit HEE

Scenario Mame:

Aircraft Equippage Decision
Process

Airspace users addtioral
costs

- EREF Convertional 4
Homogeneous Area ST Uity ANSP Parameters Technology Decision SO RISy Ty Ajrcraft Fleet Forecasts
Equipment Types: B Decision Process Cancel

Communication

[ Flight Hours Forecasts T T Aircratt Equippage Profile T Flight Efficiency Rates T ANSP additional costs T

Surveillance

i

DvOR WHF WOICE /DT s
ILS CaT i
WOR

Flb

Select all of them one by one and post in the lower right window using carry forward button
“>11’ Or “>>11.

CNS/ATM Business Case Analysis Tool - [Mew Scenario]

B3 Datsbase Scenarios Reports  About  Quit HEE

Scenario Mame:

Aircraft Equippage Decision
Process

Airspace users addtioral
costs

- EREF Convertional 4
Homogeneous Area ST Uity ANSP Parameters Technology Decision SO RISy Ty Ajrcraft Fleet Forecasts
Equipment Types: B Decision Process Cancel

Communication

[ Flight Hours Forecasts T T Aircratt Equippage Profile T Flight Efficiency Rates T ANSP additional costs T

Surveillance

=]

=<
>
<<

DWOR

ILS CAT 11

VHF YOICE/DATA
WOR

Click on Surveillance in the left upper window. All surveillance equipment (PSR and
MSSR) appear in the lower left window.
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CNS/ATM Business Case Analysis Tool - [New Scenario] o= ey
B9 Datshase Scenarins  Reports  About  Quit — =]

Scenario Name:

Aircraft Equippage Decision Airspace users additional
Process costs Save

N BNSP Convertional 4
Homogeneous Area B oy AMSP Parameters Technelogy Decision AP RS USEhmelsE? Aircraft Flest Forecasts
Equipment Types oy Decision Process fe—

[ Flight Hours Forecasts T T Aircratt Equippage Profile Flight Efficiency Rates T ANSP additional costs T

Communication
Mavigation

==

<<

i

MSSR DvOR

PSR ILS CaT Il

WHF WOICE/DATA
WOR

i

Select all of them one by one and post in the lower right window using carry forward button
“>” or “>>”. This completes the process of inclusion of all conventional technology
equipments in the analysis.

CNS/ATM Business Case Analysis Tool - [Mew Scenario]

B3 Datsbase Scenarios Reports  About  Quit =IES

Scenario Mame:

Aircraft Equippage Decision

[ Flight Hours Forecasts T
rocess

T Alrcratt Equippage Profie T Flight Efficiency Retes T ANSP acditional costs T Arspacs ussrs addtional

Save

- EREF Convertional
Homogeneous Area ST Uity ANSP Parameters Technology Decision SO RISy Ty Ajrcraft Fleet Forecasts
Equipment Types: B Decision Process Cancel

i

Communication
avigation

DWOR
ILS CAT 1l
MS55R

PSR
WHF WOICE/DATA
WOR
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Scenario for ANSP Parameters

Click on the tab ANSP Parameters. The default values appear for each block of scenario
parameters: Analysis Period, CNS/ATM operational Dates, Other parameters, Cost Recovery
Period, ANSP Equipment Decommissioning cost and ANSP Equipment Residual values.

*L CNS/ATM Business Case Analysis Tool - [New Scenario]
B3+ Database Scemarios Reporks  About  Quit -8 %

Scenario Name:

Flight Hours Foreos: sts | “dreraft Bauipage Decision | w4 oo £quippage Profile Flight Efficienc v Rates ANSP additional costs EIEFEE VS CREEmE
Pracess casts o
" ENSE Canwertenal
Conventionsl Teshnology ANSF New Technology
Homogeneous Area et T, ANSP Parameters Technelogy Decision i ko Aircraft Flest Forecasts arl
ssssssss ance
Analysis Period Cost Recoveny
Stert of Analysic Period [ 1 707 705 = Start of Cost Recovery Period |1 /01715 =
£l of Aalysis Period | 1 701725 — End of Cost Recovery Period | 1 /0125 =

Discount Rate [%] |10 4 »
Prafit Margin (%] |10 4 »

CHNE AT Operstional Dates

Equipment Category| Operational Date
P [Communic: ation 105
Mavigstion N AMNSP Egquipment D ecommissoning cost
Surveilance 1 AS
Consider decommissioni g cost —

Other parameters
AMSP Equipment Residual Values

Transition Period [Years] [0 4 | »
=
DefaukInstallation Date [7 701735 =]
Corsider residual value of conw. tech. at
Defaulk Life Cpele [vears] [1 4 | b end of the analpsis period
Comsider residual value of new tech. at the
bk Slicehing Peies) | g <« | > end of the analusis period r

Maw Refubishment Period [70 4 | »
YearswitchingMonth 6 < | »

Drefault Parameters

From Table 5 in the appendix:

— Enter 1/01/06 as Start Date of Analysis, 1/01/25 as End Date of Analysis in Analysis
Period block.

— Enter 1/01/10 as Operational Date for each of the Equipment Category in CNS/ATM
operational Dates block.

— Enter 5 for Transition Period, 5 for Maximum Stretching Period, 7 for Refurbishment
Period and 6 for Year switching Month in Other parameter block.

— Enter 1/01/10 for Start of Cost Recovery Period, 1/01/25 for End of Cost Recovery
Period, 8 for Discount Rate (%) and 5 for Profit (%) in Cost Recovery block.

As the decision in this scenario is not to consider decommissioning cost, do not check the
box in ANSP Equipment Decommissioning cost block.

As the decision in this scenario is not to consider the residual values of conventional and new

technology equipment in the analysis, do not check the three boxes in ANSP Equipment
Residual values block. The following screen shows the selected ANSP parameters.
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*. CNS/ATM Business Case Analysis Too
B3+ Database Scenarios Reports Abouk  Quit

[New Scenario]

Scenario Name:

Rirspace users addtional
costs

Aircraft Equippage Decision

[ Flight Hours Forecasts
Process

Ajrcraft Equippage Profile Flight Efficiency Rates ANSP adeitionsl costs T
Save

AMSP Neve Technology
Decision Process

Conventional Technology

Equipmert Types

EMSP Conventional
Cancel

]/ ANSP Parameters ]/ Technology Decision

Homogeneous Ares
Frocesss

T Aircraft Fleet Forecasts
Analysis Period Cost Recovery
Start of Analysis Period 70706 = Start of Cost Recover Period | 1 /01415 -
End of Analysis Periad ,—_|1 01725 = End of Cost Recovery Period [ 1 /0125 =
Discount Rate (%] |8 4 »
CHS/ATM O tional D at
[RRERRIPEED Profit Margin (%) [5 P »

Equipment Category| Operational Dats
Communication 101710

¥ |Mavigation 10110 - ANSP Equipment Decommissioning cost
Surveilance 10110

Consider desommissioning cast —

Other paramsters
- . ANSP Equipment Residual Values
Tl Fate fte) (5 o] Consider residual value at the end of the
transition period to CNS /AT r
Default Installation Date [ 7 1071 /35 =
Consider residual value of cony. tech. at -
Default Life Cycle [rears) [15 <« | » end of the analysis period
Consider residual value of new tech. at the
bl ShesirFaEd | g 4| » end of the analysis period r
Mas Refubishment Period [7 4 | »
Year switching Month [5— 4 | »

Default Parameters —

Scenario for ANSP Conventional Technology Decision Process

Click on the tab ANSP Conventional Technology Decision Process.

*. CNS/ATM Business Case Analysi
B Database Scenarios Reports  About  Quit -8 x

Scenario Name:

Flight Hours Forecasts | Feraft Bauiopags Decision | .5 ooy rovippace Profile Flight Efficiency Rates ANSP additional costs CRLFEFRIEE U SRREE]
Process costs Save
" ANSP Convenuonal
Homogeneous Area T CDH‘EZFSI';;:'FIET';';Z:“W T ANSP P T ANEZQSEI:‘I_‘T;‘;E“S‘SOQV T Aircraft Flest Forecasts
Processs Cancel
Total Number, &
ICAQ Location
Lacation [t Type of Equinment  |Installstion Date | Option
¥ |MUSCAT/SEED INTL EETE] VOR IoiE] Do net include in the analysis
WUSCATFSEED INTL coms HF VOICEDATA, [1/01/86 Do not inciude in the analysis
WUSCATFSEED INTL coms IS CAT Il T1E3 Do not inciude in the analysis
MUSCATISEEB INTL QOMS PSR 1001595 Do not include in the analysis
MUSCAT/SEES INTL COMS MSSR 101,85 Do not include in the analysis
WUSCAT/SEES INTL COMS CVOR 10185 Do not include in the analysis
= Apply to all Apply to Selected

Click on the first cell in the Option column. Select the option “Keep until the end of
transition period” from the four given options.



CNSFATM Business Case Analysis Tool - [New Scen.
B3+ Database Scemarios Reporks  About  Quit

Scenario Name:

(Flisiit s Feremeste || & Dot EEMREER BEslm || o o e Erai Flight Efficiency Rates ANSP additional costs AIEpEes VRS eriiitne]
Process casts Cave
" ANSF Conventional
Homogeneous Area Convertional Technology ANSP Parameters Technology Decisios ANSP Mew Technology Aircraft Flest Forecasts
Equipment Types Decision Process J—
Processs ance
Total Mumber: &
- ICAG Location - ! ’
Location i Type of Equipmert  |Installstion Dete | Option
» |MUSCATISEED INTL coms OR OE=E] R s, e e K i, et
MUSCAT/SEES INTL COMS WHF VOICEDATA  [1/01/86 Heplace at the end of sach lie cycle
WUSCAT/SEES INTL COMS ILS CaT Il 10183 e ierc L N
WUSCAT/SEES INTL COMS PSR 10185 & &
WUSCATASEES INTL oS MSSR 101,85 30 not INciude In the anatysis
WUSCAT/SEES INTL CoMs CVOR 10185 |Do ot include in the analysis
Apply to al Apply to Selected

Double click on the selected option “Keep until the end of transition period™. Repeat this for
all other equipments items.

B3 Database Scenarios Reports  About  Quit

Scenario Name:

Alrspace users additional
costs Save

[ Flight Hours Forecasts TA"":’S" E%“'rfc":sg: Dec's'mT Aircratt Equippage Profile Flight Efficiency Rates T ANSP additional costs

Equipment Types Decision Process
RE LR Processs

" ANSP Conventional 4
Canventional Technology T EEPE . on: T ANSP Mew Technology ]' P ——
Cancel

Homogeneous Area T

Total Mumber. &

ICAO Location
Location (e Type of Equipment  (Installstion Date | Option
P [MUSCAT/SEED INTL COMS “OR 1/01/93 Keep until the end of the transition period -
MUSCATSEER INTL QOMS wHF wOICEDATA  [1/01/86 eep until the end of the transition period
MUSCATISEER INTL COMS ILS CAT Il 10193 eep until the end of the transition period
MUSCATISEED INTL COMS PSR 10195 eep urtil the end of the transition period
MUSCATISEER INTL COMS MSSR 10195 eep urtil the end of the transition period
MUSCATISEER INTL COMS D OR 10185 eep until the end of the transition period

= Apply to all £pply to Selected
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Scenario for ANSP New Technology Decision Process

Click on the tab ANSP New Technology Decision Process.

*L CNS/ATM Business Case Analysis Tool - [New Scenario]

£ Datshase Scenarios Reports  About  Quit

Scenario Name:

Flight Hours Forecasts | “roraft Bauippage Decision | . g e g ippage Profile Flight Efficiency Rates ANSP additional costs EIEFEE VS CREEmE
Pracess casts o
" ENSE Canwertenal
SEELETE] VST ANSP Parameters Technology Decizion ey shnaed Aircratft Flest Forecasts
i b Processs SIS R Cancel

Homogensous Area T

Location | Equipment [Installation Cate
=l

I |
> |
* | ] [ |

Click on the pull down button in the Location column.

* CNS/ATM Business Case Analysis Tool - [New Scenario]

B3 Datsbase Scenarios Reports  About  Quit

Scenario Mame:

Flight Hours Forecasts | “reraft Equippags Decision | oo equippage Profie Flight Efficiency Retes ANSP acditional costs Arspacs ussrs addtional
Process costs S
EREF Convertional
Homogeneous Area C°”"Eem'°”a'rIeT°h”°'°g" AMNSP Parameters Technology Decision A"gp Loes T;"""c'"’uy Ajrcratft Flest Forecasts
i R e e ecision Process Ermecd
Location [Equipment [instalistion Date
>

>

oo
OONZ - HIZwA

Select MUSCAT/SEEB INTL by clicking on it. Go to the Equipment column and similarly
select AMHS.
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[Mew Scenai

£ Datshase Scenarios

Reports

About  Quit

Scenario Name:

[ Flight Hours Forecasts T

Aircraft Equippage Decision

Rt Aircratt Equippage Profile

Flight Efficiency Rates T AMNSP additional costs T

Ajrspace users additional
costs

Homogensous Area T

Conventional Technology

Equipmert Types

T AMSF Parameters T

ANSP Correertional
Technology Decision
Processs

ANSP New Technology
Decision Process

Aircraft Flest Forecasts

[Location

| Equipmertt

P |[OOMS - MUSCATISEER INTL

* |

Installation Date:

AMSS Voice/Data
GBAS

SBAS-Ref

ADSC Mworkstations)

Go to Installation Date column. Enter 1/01/12 (see Table 6 of the appendix).

CNSFATM Business Case Analysis Tool

[New Scenario]

o |

Cancel

B Database Scenarios Reports

About  Quit

Scenario Name:

[ Flight Hours Forecasts T

Aircraft Equippage Decision

Process

T Aircratt Equippage Profile Flight Efficiency Rates T ANSP additional costs T

Airspace users addtional
costs

Homogeneous Area T

Conventional Technology
Equipmert Types

T AMSFP Parameters T

ANSP Convertional
Technology Decision

AHSP Hew Technology
Decision Process

Aircraft Fleet Forecasts

Processs
[ Location | Equipment [Installation Date_ |
P |[OOMS - MUSCAT/SEER INTL [arbs EEGE ~1
#*
| I January 2012 .
1 2 3 4 5 B 7
2 9 10 11 12 13 14
15 16 17 18 19 20 21
22 23 24 25 26 27 28
23 30 A
T Today: 31/07/06

o= |

Cancel

Repeat this process for all other new technology equipment items.
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*. CNS/ATM Business Case Analysis Tool - [New Scenario]
Ej: Database Scenarios Reports  About  Quit

Scenario Mame:

Flight Hours Foreca: gy || PUEDEE EEAEER BEelEon | g B Rreis Flight Efficiency Rates ANSP additional costs PlrErEEE UsEs aRkliEne)
Process costs Save
]

ENEP Con
T ANSP Hew Technology Ajrcraft Fleet Forecasts

Conventional Technology
Homogeneous Area AMSP Parameters Technolo
e T Equipment Types & Decision Process

Cancel

Proce:

Location Equipment Instellation Cete
OOMS - MUSCATFSEER INMTL AMHE 10Nz
OOMS - MUSCATASEER INTL AMSS voiceData 10108
OOMS - MUSCATISEER INTL GBAS 10109
OOMS - MUSCATISEER INTL ADS-B 1A
b |OOMS - MUSCAT/SEED INTL ADS-C (Workstation -]
*

Scenario for Aircraft Fleet Forecast

Click on the tab Aircraft Fleet Forecast.

. CNSFATM Business Case Analysis Tool - [New Scenario]

B Database Scenarios Reports  About  Quit

Scenario Mame:

Save

Flight Hours Forecs sts | “roraft Bauippage Decision | .o £ gy ippage Profile Flight Efficienc: v Rates ANSP additional costs S (=
Process costs

EFEP Convertional

Conventional Technology AMSP Nesws Technology _
Homaogeneous Area T AMSP Parameters Technology Decision Desision Process Aircraft Fleet Foreca: sts

Equipmert Types ot Cancel

Build forecas t grid -

Click on the “Build forecast grid” command button in the right lower corner. An empty row
for entering the aircraft type and the corresponding number of aircraft forecast for each year
of the analysis period (2006 to 2025) is displayed. The first command button at the lower
right corner can be used to clear the data entered in the grid, and the second command button
can be used to enter data for additional aircraft types, as given in Table 7 of the appendix.
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*L CNS/ATM Business Case Analysis Tool - [New Scenario]

£ Datshase Scenarios Reports  About  Quit

Scenario Name:

Aircraft Equippage Decision

[ Flight Hours Forecasts T
Process

T Aircratt Equippage Profile

Flight Efficiency Rates

Ajrspace users additional

AMNSP additional costs
costs

P ——— T Conventional Technology ]’

Equipmert Types

AMSF Parameters T

Technology Decision

AMSP Convertional
Processs

ANSP Mew Technology

Diecision Process T Aircraft Fleet Forecasts

Aircralt lype | 2006 | 2007, | 2008

| 2003 [ 2010

2011

[ 2oz [ 2013

[ 2014 [ 2018 | 2016 [ 2007,

Add Sircrait pe

Clear forecast grid

o |

Cancel

First select the aircraft type (Boeing 737-400) from the pull down list and click on it.

*/ CNS/ATM Business Case Analysis Tool - [New Scenario] EEX]
=

03 Datshase Scenarios Reports  About  Quit

Scenario Name: |

Flietin Henrs Faraeess | |© Do SR DESEm || aq - oy oo il Flight Efficiency Rates ANSF additional costs AIFEIEED VSRS ]
Process costs [
AMSP Conventional
Convertional Technology ANSP Mew Technology B

Homogeneous Ares T Ecuipment Types T AMNSP Paramesters \‘/ Technology Decision T DEESET Frerees T Aircraft Fleet Forecasts c )
Processs ancel

Aircralt type | 2006 [ 2007 | 2008 | 2003 [ 2010 [ 2011 [ 2012 [ 2013 [ 204 [ 2015 [ 2016 [ 2017

Boeing 737 - 400 0 0 0 0 0 0 0 0 0 0 0
4 »
Clear forecast grid Add aireraft tupe —

Now enter the corresponding number of aircraft in the fleet for each of the years 2006 to
2025. The next screen shows the grid after the fleet forecast for the aircraft type Boeing 737-
400 is entered.
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ess Case Analys’

B9 Database Scenarios Reports  about  Quit

Tool - [New Scenar;

Scenario Name:

[ (et s Faresesls || S LSVEL EELEE DED'S'D"T Ajrcratt Equippage Profile Flight Etficiency Rates T ANSP addiional costs DR USES eRiiens]
Process costs
AMNSP Conventional
Conventional Technology AMSP MNew Technology ~
Homogenesous Ares ]/ EepTamE: T ]/ AMNSP Parameters ]/ Technology Decision T Decision Process. ]/ Aircraft Fleet Forecasts
Processs

Aircralt type | 200e [ 2007 | 2008 [ 2003 [ zo10 [ 2011 [ 2012 [ 2012 [ 2014 [ 2015 [ENS [ zon7
Boeing 737 - 400 45 47 48 43 51 52 54 56 57 53 61

Clear farecast giid

Add aircraft type

el |

Cancel

Click on the “Add aircraft type” command button. An additional row will be displayed and
the same procedure as before is followed until all the data is entered, as illustrated in the next

screen.

CNSFATM Business Case Analysis Tool - [New Scen.

B Database Scenarios Reports About  Quit

Scenario Name:

[ Flight Hours Forecasts

Alrcraft Equippage Decision
Process

Aircraft Equippage Profile

Flight Etficiency Retes

ANSP additional

| costs

Alrspace users addtional
costs

|
|

n EMSP Cormertional
Homogensous Area T CU”VEZFS;S'T‘ZIJ%ZZZIUW T AMSP Parameters Ve e FULEP R Ul T Aircraft Fleet Forecasts

Adrcraft lype [ 2008 [ 2007 [ 2008 | 2009 [ 2010 [ 2011 [ 2012 [2mz [ 2014 [ 2015 [ 208 [ 20«
Airbus 320 GE 57 59 B1 B3 B4 BE =3 kit 73 75
Aitbus 310 50 51 53 54 56 58 53 &1 63 55 &7
c130 23 24 25 25 % 27 2 29 23 30 ]l
Airbus 340 21 21 22 23 23 24 25 26 3 27 28
K36R ] 3 ] B 7 7 7 7 a a B
Boeing 757 5 5 5 6 5 7 7 i 7 7 ]
liyushin 18 3 5 3 8 3 3 7 7 7 7 7
c17 4 5 5 5 5 5 5 5 3 3 8
Antonoy 12 4 4 4 4 5 5 5 5 5 5 5
ANZ4 4 4 4 4 5 5 5 5 5 5 5
SH7 4 4 4 4 4 5 5 5 5 5 g
T154 4 4 4 4 4 4 5 5 5 5 5
BAT1 3 3 3 3 3 3 3 3 4 4 4
liyushin 75 2 2 3 3 3 3 3 3 3 3 3
GLF4 2 2 2 3 3 3 3 3 3 3 3
C135 2 2 2 2 2 2 2 3 3 3 3
F2 H 2 H 2 H 2 2 H 3 3 3
UH1 2 2 2 2 2 2 2 2 2 2 3

2 2 2 2 2 2 2 2 2 2 2

2 2 2 2 2 2 2 2 2 2 2

bl 28 238 28 28 30 30 3 32 32 33
4 >

Clear orecast arid Add aircraft ype

Save

Cancel

i
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Scenario for Flight Hours Forecast

Click on the tab Flight Hour Forecast. The screen will appear with the aircraft types entered
previously in Aircraft Fleet Forecast, displayed with zeros for flight hours for each of the
years concerned, as shown below.

" CNS/ATM Business Case Analysis Tool - [New Scenario]
B9} Database Srenarios Reports  gbout  Quit = x

Scenario Mame:

ANEF Converfional
HOmogeneous Ares e ISERREY ANSP Parameters Technology Decision CAREEER (RN Sl egy Aircraft Fleet Forecasts
Equipment Types e Decision Process Save

Alrcratt Equippage Decision

Process

Flight Hours Forecasts T costs

T Alrcratt Equippage Profile T Flight Efficiency Rates T ANSF sdditionsl costs T
Cancel

Alrspace Users additiorsl

Adrcralt lype [ 2006 [ 2007 [_2008 | 2003 [ 2010 [ 201 [ 2012 [ 2013 [ 2m4 [ 2015 [ 206 [ 20 «
Baeing 737 - 400
DC-9-50

Aitbus 300-500
Bosing 767-3/ER
Baeing 777
Boeing 727-2
DC-10-4

MD-11

Baeing 747-400
Air Transport Regior
Aitbus 330
Aitbus 320
Aibus 310

Ci30

Aitbus 340

K35R

Baeing 757
liyushin 18

ci7

Antonov 12
ANZ4

SH7

: ]

ooooocoobocooocosoaosoas
coooocoeobocooocosoacosoas
ooooocosobocooocoooaosoas
ccolocooocooocooocsoocs
ooooocoobocooocosoaosoas
coooocoooocooocoooooooon
coooocoeobocooocosoacosoas
ooooocoobocooocosoaosoas
ooooocoobocooocoooaonoas
ooooocoobocooocosoacosoas
ccolocooocooocooocsoocs

Replace the zeros with the forecast values of aircraft hours from 2006 to 2025 given in Table
8 of the appendix. The screen below shows the grid after the flight hours forecasts for all
aircraft types have been entered.

NSFATM Business Case Analysis Tool - [New Scenario]

“c
B3 Database GScenarios Reports  About  Quit -8 x

Scenario Mame:

Convertionsl Technology:
Equipment Types

ANSP News Technology

Homogeneous Area =
Decision Process

ANZF Corvertional
AMSP Parameters

Technology Decision

T Aircraft Flest Forecasts
Processs

Save

Aircraft Equippage Decision

Flight Hours Forecasts T Process

Aircraft Equippage Profile Flight Efficiency Rates ARSP additionsl costs =
costs Cancel

Ajrspace users adeditional

Aircratt type | 2008 [ 2007 | =008 | 2009 [ 2010 [ 20m [ 2012 [ 2013 [ 2014 [ 2015 [ 2018 [ 20 =
Airbus 320 40603 41820 43075 44365 45639 47068 48480 43936 51435 52976 54565
Airbus 310 368221 37308 38428 39581 40763 PYEER] 43252 44543 45885 47261 4BE80
C130 16957 17457 17983 18531 19085 19653 20248 20856 21483 22125 22783
Airbus 340 15195 15851 16117 16603 17100 17613 18141 18685 19245 19824 20419
K35R 4340 4465 4604 a7 4884 5032 A121 5339 5493 GEE1 5832
Eoeing 757 4152 4277 4405 4533 4675 4813 4857 5108 5260 5418 5580
liyushin 18 4053 4180 4304 4435 4565 4704 4845 4383 5140 5233 5453
ci7 3189 3285 3384 3485 3589 3839 3808 3923 4040 4183 4285
Antonow 12 2985 3063 3147 3240 3339 3437 3540 3645 3756 3868 3984
ANZ4 2555 3043 3133 3228 3324 3424 3525 3632 3741 3853 3971
SHT 2500 2988 3075 Bl 3264 3363 3464 3568 3675 3784 3633
T154 2765 2651 2933 3021 3115 3205 3301 3403 3504 3611 717
Ball 2048 2108 2173 2237 2307 2373 2445 2520 2595 2E72 2755
liyushin 75 1735 1788 1843 1895 1955 2012 2072 213 2200 2267 2333
GLF4 1717 1771 1821 1875 1933 1992 2051 2112 2176 2240 2308
C135 1504 1543 1595 1644 1693 1744 1798 1851 1907 1964 2021
P3 1469 1515 1560 1605 1663 1704 1756 1208 1861 1,7 1976
UH1 1373 1415 1453 1501 1548 1535 1643 1691 1741 1735 1648
MM 1293 1333 1373 1413 1461 1507 1543 1597 1644 1693 1747
1245 1283 1323 1380 1403 1444 1485 1532 1579 1624 1675
19765 20160 20564 20976 21395 21821 22260 22704 2357 23621 24053
4 »
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Scenario for Aircraft Equipage Decision Process

Click on tab Aircraft Equipage Decision Process.

*. CNS/ATM Business Case Analysis Tool - [New Scenario]

03 Datshase Scenarios Reports  About  Quit

Scenario Name:
ANSP Conventional
Homogeneous Area CemEnilien] Teei ey ANSP Parameters Technology Decision SOER Moy Teehmeloggy Aircraft Fleet Forecasts
Equipment Types o Decision Process Save

Flight Hours Forecasts T Aircraft Equippags Profile T Flight Efficiency Ratss T ANSP acditional costs T Alrspace ‘f:s"‘ssa““m“a'
Cancel

Start of Equippags Date | 1./01/15 ~ End of Equippage Date | 1 /01/25 ~

Avionic Eguipmert | n; # of ais d esch year |Efficiency Rate |

Delete equippage dec. | [—

Refer to Table 9 of the appendix, which provides the aircraft equipage decisions. In this
illustrative case, the equipage of the fleet of each aircraft type with the set of avionics
Package 1, starts in the year 2015 and ends in the year 2025. As can be seen in the screen, the
default starting and ending equipage dates are 1/01/15 and 1/01/25 respectively. The user has
the flexibility of modifying these dates as necessary. To enter the data in the first row, select
Boeing 737-400 from the Aircraft Type pull down list and click on it.

*. CNS/ATM Business Case Analysis Tool - [New Scenario]
B3 Database Scenarios Reporks  About  Quit

Scenario Mame:

HSMER Carertional ANSP Mews Technalogy

Homogeneous Area EEm =TI VEETElEesy ANSP Parameters Technology Decision = Alrcraft Flect Forecasts
Equipment Types Decision Pracess g
Processs ave
Flight Hours Forecasts Aircraft Equippage Alrcraft Equinpage Profie Flight Efficiency Retes ANSP additionsl costs Alrspace users addtional
Decision Process costs Cancel

Start of Equippage Date | 1./01/15 - End of Equippage Date | 1 /0125 -

[ [aircraft Type | Avionic Equipmerd | Maximum # of aic equipped each year | Efficiency Rete |

P Eoeinorar- 400 fe |

[3 |DC950 [ [ |
ibus 300-500

Boeing 767-3/ER
Bosing 777
Boeing 727-2 v

Delete equippage dec. | [—
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In the same row, move on to the next column i.e. Avionic Equipment and click in the cell.

= 4

CNSFATM Business Case Analysis Tool - [Mew Scenario]

B9 Datshase Scenarios Reports  Ahout  Quit

Scenario Mame:
ANSP New Technology
Save

Alrcratt Flest Forecssts
Decision Process

ANSF Correertional
Technology Decision
Processs

T ANSP Parameters T T

T Alrcratt Equippage Profile T Flight Etficiency Rates T ANSF sdditionsl costs T

End of Equippage Date | 1 /01425 -

Convertional Technology
Alrspace users adetional

Equipmert Types
Cancel

i

[ DE——— T

Flight Hours Forecasts

Aircraft Equippage
Decision Process

Start of Equippage Date | 1./01415 -
[aircratt Type Avionic Equipment | Maximum # of s/c equipped each year | Efficiency Rate |
P [Bosing 737 - 400 Fackaoe 1 |

* |

Delete equippage dec

In the same row, select Package 1 from the pull down list in the column Avionic Equipment

and click on it.

CNSSATM Business Case Analysis Tool - [New Scenario]

03 Datshase Scenarios Reports  About  Quit

Scenario Name:

RSP Converdional
Technology Decision

ANSP New Technology Aircraft Flset Forecasts

Decision Process

Conventional Technology

Equipmert Types

ANSP Parameters
Processs

|

Alrspace users adcitiorsl

ek Cancsl

o |

[ Homeseneois Area T

Flight Hours Forecasts

Aireraft Equippage
Decision Process

[

T Alrcraft Equippage Profile T Flight Efficiency Ratss T ANSP atiitionsl costs T

Start of Equippags Date | 1./01/15 ~ End of Equippage Date | 1 /01/25 ~

# of sic d each year |Efficiency Rate

[ aircratt Type

[ avionic Equipment

[
F|

P |Bosing 737 - 400

[Package 1

* |

Delete equippage dec.

In the same row, move on to the next column Maximum # of a/c equipped each year. Click

in the cell and type 7 (refer to Table 7 of the appendix).
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CNS/ATM Business Case Analysis Tool - [New Scenario]

B9 Database Scenarios Reports about  Quit

Scenario Name:

Start of Equippage Date | 1./01/15 -

End of Equippage Date | 1 /01,25 -

Alrcratt Type Avionic Equipment | daccimurm # of aic equipped each year |Efficiency Rete

P |Bosing 737 - 400 Package 1

* | | | |

Delsts equippage dac

" TSP Corvertional
Homogeneous Area EemEilisnE] TEemelsEy ANSP Parameters Technology Decision AP (tery eehinele)y) Aircraft Fleet Forecasts
Equipment Types Decision Process s
Processs ave
Flight Hours Forecasts Aircraft Equippage Aircraft Equippage Prafile Flight Etficiency Rates ANSP additional costs ATEpEED VL erlilm)
Decision Process costs J—

In the same first row, move on to column Efficiency Rate and type 3 (refer to Table 9 of the

appendix).

CNSFATM Business Case Analysis Tool - [New Scenario]

B Database Scenarios Reporks About  Quit

Scenario Mame:

Corwentional Technoloy ANSP Conmvertional
Homogeneous Area = ANSP Parameters Technology Decision

|

ANSP MNew Technology
Decision Process

]/ Aircraft Fleet Forecasts

Sawve

Equipment Types [t
Flight Hours Forecasts A nppage Aircraft Equippage Profile Flight Efficiency Rates ANSP additional costs ISR VRS Sl e
Decision Process Cancel

Start of Equippags Date | 1401415 - End of Equippage Date | 1 /01/25 -

[ircraft Type

[ Avionic Equipment

imurm # of aic equipped each year |Efficiency Rate

» [Bosing T37 - 400

[Package 1

El

* |

T
7
[

Delats equippage dec.

Repeat the same procedure to enter the data for all aircraft types to be equipped with new
avionics as shown.
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CNS/ATM Business Case Analysis Tool - [New Scenario] g@g|
Ej% Database Scenarios Reports Abouk  Quit _ 5 x

Scenario Name:

Equipmert Types B Decision Process Save

Flight Hours Forecasts Aircraft Equippage Aircraft Equippage Profile Flight Efficiency Retes ANSP additionsl costs Airspacs users addtional
Decision Process Bl Cancel

Start of Equippage Date | 1./01/15 - End of Equippage Date | 1 /01,25 -

" TSP Corvertional
[ Homogeneous Area T EemEilisnE] TEemelsEy T ANSP Parameters Technology Decision T AP (tery eehinele)y) T Aircraft Fleet Forecasts

Aircraft Type Avionic Equipmerd | Maimurn # of aic equipped each year | Efficiency Rate -
WD-11 Package 1 3 E
Bosing 747-400 Fackage 1 10 El
Air Transport Regh | Package 1 2 E]
Airbus 330 Package 1 3 E]
Rirbus 320 Package 1 10 E
Airbus 310 Fackage 1 5 El
C130 Fackage 1 2 E]
Airbus 340 Package 1 4 E]
K35R Package 1 1 E
Bosing 757 Fackage 1 1 El
lyushin 16 Fackage 1 2 E]
ci7 Package 1 1 E]
Antonov 12 Package 1 1 E
AN2Y Fackage 1 1 El
SHT Fackage 1 2 E]
T154 Package 1 1 E]
BA11 Package 1 1 E
Iyushin 76 Fackage 1 1 El
GLF4 Package 1 1 E]
C135 Package 1 1 E

[NEE Package 1 1 3

) |

Delets equippage dec. |

Click on the Scenario Tab Aircraft Equipage Profile. The grid on this Tab has already
been created by the software based on the equipage decision process previously made. The
user can make any changes to the number of aircraft equipped each year as necessary.

CNS/ATM Business Case Analysis Tool - [New Scenario] EJE|§|
£3% Database Scenarios Reports Abouk  Quit — 8 x

Scenario Name:

" ANEF Canwerfona]
[ Homogeneous Area T Cenventianal Technalogy T ANSP Parameters Technology Decision T AMSP Mo Teehnalogy T Aircraft Flest Forecasts

Equipmert Types B Decision Process Save

Airspace users additional

T et st TAlrcraﬂ Egquippage Decision
costs

e Taircraﬂ Equippage ProﬁleT Flight Efficiency Retes T ANSP additional costs T

Cancel

i

Aircralt Type| Avionic 2008 2007 2008 2003 z010 2011 2012 2013 2014 )
Boeing 737 | Fackage 1
Dougles DC | Package 1
Airbus 300 Package 1
Boeing 767-| Package 1
Boeing 777 | Package 1
Boeing 727-| Package 1
Diouglas DC | Package 1
Douglas MD| Package 1
Boeing 747-| Package 1
Air Transpor | Packsge 1
Aitbus 330 | Package 1
Aibus 320 | Package 1
Aitbus 310 | Package 1

206 -

ci30 Package 1
Aibus 340 Package 1
K.35R Package 1

Boeing 757 | Package 1
liyushin 18| Package 1
c17 Package 1
Antonoy 12 | Package 1
Antonov 24 | Package 1
SH7 Fackage 1

< 2]

ccolccocoocoooooonooooooo
coooooooocooccooacooaco
cocoooooocooccooacooaeco
cooooooocooccooaconaco
cooooooocooccooacooaco
ccolccocooocooooooooooooo
coooooooocooccooaconaco
cocoooooocooccooacooaeco
coooooooocooccooaconaco

7
i}
2
3
5
1
2
3
1]
2
E
o
5
2
4
1
1
2
2
1
1
2

Click on the Scenario Tab Fight Efficiency Rates. The grid on this Tab has already been
created by the software, as for the equipage profile tab, based on the equipage decision
process. The user can make any changes on the yearly flight efficiency rates as required.
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ess Case Analysis Tool - [New Scena
Ej: Database Scenarios Reports Abouk  Quit — & x

Scenario Name:

Equipmert Types B Decision Process

" ANEP Convertional
[ Homogeneous Area T Eamaniliene] TenEley T ANSF Parameters Technology Decision T (TR (e TerenEley T Aircratt Fleet Forecasts
Save

Flight Hours Forecasts

Process

Rircraft Equippage Decision
costs

T Ajrcraft Equippage Profile T Flight Efficiency Rates T ANSP adeitional costs
Cancel

T Airspace users addtional

Aircraft Type Awvionic 2006 2007 2008 2009 2010 2011 2012 2msz 2014
Boeing 737 | Package 1
Douglss DC | Package 1
Airbus J00E Package 1
Boeing 767-| Package 1
Bosing 777 | Package 1
Bosing 727-| Package 1
Douglas DC | Package 1
Douglas MD| Package 1
Bosing 747-| Package 1
Air Transpor| Package 1
Aibus 330 | Package 1
Aitbus 320 Package 1
Airbus 310 | Package 1

2016 -

c1z0 Package 1
Aibus 340 | Package 1
K35R Package 1

Bosing 757 | Package 1
llpushin 18| Package 1
=k Package 1
Antonow 12 | Package 1
Antonow 24 | Package 1

SH7 Package 1 _l_l
4

coococooocoooooooooooooo
cocoocoocoooocooccooacooac
cocoocoocoaooocooccooacooac
cocoooocoooococcooacooac
cocoooocoooococcooacooac
coococooocoooooooooooooo
cocoocoocoooococcooacooac
cocoocoocoaooocooccooacooac
coococcocooococcooocooooaoo
0w 0w W e W W w w0 o w

Scenario for ANSP additional costs

Click on the ANSP additional costs Tab. Click on the command button Build cost grid on
the lower right corner.

iess Case Analysis Tool - [New Scenai
B3+ Database Scemarios Reporks  About  Quit

Scenario Name:

- ENEF Corrvertional
Homogeneous Ares Eemreniiled ey ANSP Parameters Technology Decision RSP ity Testiellagyy Aircraft Fleet Forecasts
Eduipmert Types = Decision Process Save
rocesss
Flight Hours Forecasts | “roratt E“p“'ppage Decision | i craft Equippags Profile Flight Efficiency Rates ANSP additional costs | *1oPR08 Users additionsl
rocess costs Cancel
Cost type | 2006 | 2007, | 2008 | 2003 [ 2010 2011 [ 2oz [ 2013 [ 2014 [ 2018 | 2016 [ 2007,
“ »
Clear cost gid =

Click in the first cell (row 1, coloumn 1) of the grid. Select “Other” from the pull down list.
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CNSFATM Business Case Analysis Too
About  Quit

[Mew Scenario]

£ Database Scenarios Reporks

Scenario Name:

- ENEF Corrvertional
Homogeneous Ares Eemreniiled ey ANSP Parameters Technology Decision RSP ity Testiellagyy Aircraft Fleet Forecasts
Eduipmert Types = Decision Process Save
rocesss
Flight Hours Forecasts | “roratt E“p“'ppage Decision | i craft Equippags Profile Flight Efficiency Rates ANSP additional costs | *1oPR08 Users additionsl
rocess costs Cancel
Cost type | 2006 | 2007, | 2008 | 2003 [ 2010 2011 [ 2oz [ 2013 [ 2014 [ 2018 | 2016 [ 2007,
Other 0 0 0 0 0 0 0 0 0 0 0
“ »
Clear cost gid Add cost line =

Enter the additional cost data as given in table 10 of the appendix.

CNSSATM Business Case Analysis Tool - [Scenario Manage| D

Bj. Database Scenarios Reports  About  Quib - &8 x
Scenario Mame:
ANSP Convertional
Homogeneous Area el TEE el ANSP Parameters Technology Decision R (v TerehnalleEy Aircraft Flest Forecasts
Equipment Types s Decision Process Save
Aircraft Equippage Decision Airspace users additional
Flight Hours Forecasts T Fmiainiees T Aircraft Equippage Profile T Flight Efficiency Rates T ANSP ad\ nal costs f—— Cancel
Cost Type | 2006 [ 2007 | 2008 | 2008 [ 2010 [ 2011 [ 2012 [ 2013 [ 2014 [ 2015 [ 20e [ 2017
Cither i 5000 7000 5000 5000 5000 5000 7000 0 i i i
4 »
Clear cost giid Add cost line H




Scenario for Airspace users additional costs

Click on the Airspace users additional costs Tab.

*L CNS/ATM Business Case Analysis Tool - [New Scenario]

£ Datshase Scenarios Reports  About  Quit I

Scenario Name:

- ENSF Corvenfional
Homogeneous Ares Eemreniiled ey ANSP Parameters Technology Decision RSP ity Testiellagyy Aircraft Fleet Forecasts
Eduinment Types e, Decision Process Cave

Aircratt Equippage Decision
Process

T Aircraft Equippage Profile T Flight Efficiency Rates T ANSP additionsl costs T‘“rsm:e “f:s’f’s“""“”““'

Flight Hours Forecasts
Cancel

Build cost arid —

Click on the command button Build cost grid on lower right corner of the screen.

* CNS/ATM Business Case Analysis Tool - [New Scenario]

B3 Datsbase Scenarios Reports  About  Quit HEE

Soenario Name:
APRISP Conwvertional
Homegeneous Area CD"‘:”.'D"E' Technology ANSP Parameters Technology Decision ANSP New Technology Aircraft Fleet Forecasts
quipment Types Decision Process 5
Processs ave
Flight Hours Forecasts | *roraft Bauibpages Decision | o0 o4 Foujppage Profile Flight Efficiency Rates ARSP additional costs | MrSpace users additional
Process costs Cancel
Cost type [ 2008 | 2007 [ 2008 | BERE] [ zo1o [ 2011 [ 201z [2m3 [ 2014 [ 2015 S I
« 3
Dlker cest @ | i Bdd cost ne i H

Click in the cell (row 1, column 1). Select “Other” from the pull down list.



*L CNS/ATM Business Case Analysis Tool - [New Scenario]

£ Datshase Scenarios Reports  About  Quit

Scenario Name: ||

Conventional Technolagy:
Eduipmert Types

ANSP News Technology

Technology Decision
= Decision Process

Homogeneous Ares
Processs

T ANSP Parameters T

EFIZP Conventional T

T Aircraft Fleet Forecasts

Aircratt Equippage Decision

Flight Hours Forecasts T
rocess

T Aircraft Equippage Profile T Flight Efficiency Rates T ANSP adeitional costs

Airspace users additional
costs

Cost type | 2006

| 2007, | 2008 | 2003 [ 2010 2011 [ 2oz [ 2013 [ 2014 [ 2018
0 0 0 0 0 0 0 0 0

Other

| 2016 [ 2007,
0 0

Clear cost arid

&dd cost line

Enter the additional cost data as provided in table 11.

*./CNS/ATM Business Case Analysis Tool - [Scenario Manager]

B3 Datsbase Scenarios Reports About  Quit

o |

Cancel

Scenario Name:

Conventional Technology
Equipmert Types

ANSP New Technology

Technology Decision
o Decision Procsss

[ —— T

T ANSP Parameters T

ENSP Conwertional T

Processs

T Ajrcraft Fleet Forecasts

Aircraft Equippage Decision

Flight Hours Forecasts T T Aircraft Equippage Profile T Flight Efficiency Rates T ANSP additional costs

Tﬂirsl)ace users additional

Process
Cost Type | 2006 [ 2007 | 2008 | 2008 [ 2010 [ 2011 [ 2012 [ 2013 [ 2014 [ 2015 [ 20e [ 2017
Cither i 2000 3000 2500 4000 4000 3000 5000 4000 5000 i i
4 »
Clear cost giid Add cost line

o |

Cancel

This brings the scenario creation to a completion and it can be saved by clicking on the

“Save” command button on the top right side.
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CNS/ATM Business Case Analysis Tool - [Scenario Manager]

B Database Scenarios Reports  About  Quit _ |3 x
Seenario Name:
- ENSP Convertional
Homogeneous Area Eamaniliene] TenEley ANSF Parameters Technology Decision (TR (e TerenEley Aircratt Fleet Forecasts
Equipment Types o Decision Process
il Bewrs Fareemsis || it EEMEREES BEERIEN | neorem monrers Fraiis Flight Efficiency Retes ANSP additionsl costs | AirSpace users additional
Process Cancel
Cost Type [ zo0e [ 2007 | zooe | 2003 [ zo10 [ zom1 [ 2mz [zo12 [ 204 [ zo15 [IEE [ z2m7
Other i 2000 3000 2500 4000 4000 3000 5000 4000 5000 i i
Please enter a name for this scenario
oK
4 »
Clear cost giid #dd cost line

Click on the “OK” button. Enter a name for the scenario, say, Illustrative example.

CNSSATM Business Case Analysis Tool - [Scenario Manager]
B9} Datsbase Srenarios

Eeports

Ahout  Quit

Scenario Mame:

Orman_lllustration|

Conventional Technology

ENSF Convertional
Homogeneous Area

Equipment Types T ANSF Parameters

|

Technology Decision SRR (w7 ershnallegyy Aircraft Flest Forecasts
Processs Decision Process Sz
Flight Hours Forecasts | “Woram Bouippacs Decision | - .o o4 eovipoage Profile Flight Etficiency Rates ANSP additionsl costs | AiTSPace users additional
Process costs Cancel
Cost Type | 2006 [ 2007 | 2008 | 2003 [ 2010 [ 2011 [ 2012 [ 2013 [ 2014 [ 2015 [ 206 [ 2017
Other 0 2000 3000 2500 4000 4000 3000 5000 4000 5000 0 0
4 »
Clear cost giid Add cost line H

Click on the “Save” command button to save the scenario or on the “Cancel” command

button to discard it .
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*{ CNS/ATM Business Case Analysis Tool - [Scenario Manager]

B Database Scenarios Reports  About  Quit _ |3 x
SEEEe Name: ['Aman_lllustration |
- ENSP Convertional
Homogeneous Area CU”"EEF“'””E'JETCH”D'UQV ANSF Parameters Technology Decision ANIS;' (= LECH””'UQV Aircratt Fleet Forecasts
quipment Types ropasee 70| Decision Process add Mew
Flight Hours Foreca: gy | ST EEMEREER BSESON | een mnrs (i Flight Effi y Retes ANSP additionsl costs | AirSpace users additional
Process Cony
Delete
Cost Type [ zo0e [ 2007 | zooe | 2003 [ zo10 [ zom1 [ 2mz [zo12 [ 204 [ zo15 [IEE [ z2m7
Other o 2000 3000 2500 4000 4000 3000 5000 4000 5000 i i
Done
4 »

It should be noted that the user has the option of creating a new scenario and/or copying an
existing one. After copying a scenario, the user has to make the necessary changes to the data
inputs and then save the copy as a separate scenario under a new name.
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SCENARIO ANALYSIS

Based on the Illustrative_Example scenario,
selecting the menu item Scenario Analysis.

ess Case Analysis Tool
Quit

Reports  About

the cost and benefit results can be seen by

Comparison
Scenatio Defaults

The following screen will appear.

CNSFATM Business Case Analysis Tool - [Scenario Analysis]

£ Database

Scemarios  Reports  About  Quit

Scenario Name:

[ Airspace Users Cost Recovery Chart_ |

=]

[ Avionics Casts by atc typs and by avionic |

Airspace Users Cost Chart

1 Airspace Users Benefit Details

Y

Airspace Users Benefits Chart

[

AMNS Cost Recavery Chart

Haours Grawth Chart

Awionics Casts Details 1

Avionics Costs by cost category

[

AMS Conv, Tech. Costs

AMS Mew Tech, Costs

ANS Canv. Tech Cost Chart 1

BAMNS Mew Tech, Costs Chart

Analysis Outpuk Vaiues: 1

Costs by State [ANSF)

Y

Costs by equipment category

AME Cost Details

P% of ARSPE Conv. Tech. Costs

P of AMSP Mew Tech. Costs

P of AMSP additional costs

P of AMSF Conv. Eg. Res. Walues
P of ANSP Mew Eq. Res. “Walues
Py of AMSE All Eg. Res. Walues
PY of ANSP Met Costs

Annual User Charges

AMSP MPY

Cost Recovery Year

P of Airspace Users Benefits

P of Airspace Users Avionics Costs
P of Airspace Users Charges

P of Airspace Users additional costs
P of Airspace Users Costs

Airspace Users NP

Scenario
Details
Crone
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Select llustrative_Example from the pull-down list on top left of the screen.

CNS/ATM Business Case Analysis Tool - [Scenario Analysis]

B9 Database Scenarios Reports  about  Quit

Scenario Name: =

t Chart T Airspace Users Benefit Details T Alrspace Users Benefits Chart | Scenaria
Details
it 1 Aviomics Costs Details 1 Auvionics Costs by cost categony
[Ty S— : . T ANS Canw. Tech, Cost Chart 1 ANS New Tech. Casts Chart Dore
Analysis Dutput Values 1 Costs by State [AMSP) 1 Costs by equipment category T ANS Cost Detalls

P of ANSPE Conv. Tech. Costs P of Alrspace Users Benefits

P of ANSE Mew Tech. Costs P of Airspace Users Avionics Costs

P of AMSE additional costs P of Airspace Users Charges

P of AMSF Conv. Eq. Res. “alues P of Airspace Users additional costs

P4 of ANSP Mew Eg. Res. Values P of Airspace Users Costs

P4 of ANSF All Eq. Res. “alues Airspace Users NP

P of AMSPE Met Costs

Annual User Charges

ANSP MNP

Cost Recovery Year [ ]

The analytical results for the scenario are given under 17 tabs. The first tab Analysis Output
Values is shown on the opening screen.

CNSSATM Business Case Analysis Tool - [Scenario Analysis]

E3+ Datshase Scenarios Reports Aboub  Quit -3 x
Soenario Name: [ |1strative_Example Ea|
[ Airspace Users Cost Recovery Chart_ |
[ Avianics Casts by a’c type and by avienic | Zirspace Users Cost Chart T Airspace Users Benelit Details T Airspace Users Benefits Chart M 55:{5'5‘0
[ ANS Cost Recavery Chart 1 Hours Growth Chart 1 Avionics Costs Details 1 Avionics Costs by cost category
[ ANS Canv. Tech. Costs T ANS New Tech. Costs T ANS Conv. Tech. Cost Chart T ANS New Tech. Costs Chart
Analysis Dutput Values Costs by State [ANSP) 1 Costs by squipment categon T ANS Cost Details
P of ANSP Conv. Tech. Costs 536357 23 P of Airspace Users Benefits 100,436 593 47
Py of ANSP MNew Tech. Costs 5,181,579.26 P of Airspace Users Avionics Costs T2130,473.47
Py of ANSP additional costs 28 035.84 P of Airspace Users Charges B,033,585.95
P4 of ANSF Conv. Eg. Res. Walues 0.00 P of Airspace Users additional costs 19 945 54
P4 of AMSP Mew Eq. Res. Walues 0.00 P of Airspace Users Costs 78,184 004 97
P of AMSP ANl Eq. Res. “alues 000 Adrspace Users MNP 22,252 BBB A0
P of ANSP Met Costs 574627234
Annual User Charges 927 3850
ANSP MPY 287 313.62
Cost Recovery Year 2024 [

This tab displays all the summary results for both the ANSP and the airspace users.
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Click on the tab Costs by State (ANSP).

*. CNS/ATM Business Case Analysis Tool - [Scenario Analysis]

B9 Database Scenarios Reports  about  Quit

Scenario Name: [zt ative_Example -
[ airspace Users Cost Recovery Chat |
[ Avionics Costs by a/c type and by avionic | Airspace Users Cost Chart T Airspace Users Benefit Details T Alrspace Users Benefits Chart | 553‘;’3‘0
[ AMS Cost Recoveny Chart i Hours Growth Chart 1 Aviomics Costs Details 1 Auvionics Costs by cost categony
[ ANS Conv. Tech. Costs 1 ANS New Tech. Costs T ANS Canw. Tech, Cost Chart 1 ANS New Tech. Casts Chart o
- ome
Analysis Output Yalues T iCosts by Gtate [ANSP] 1 Costs by equipment category T ANS Cost Detalls
Convertional Technology costs by State
| State [2008 [2007 2008 2009 [2010 2011
[oman |7a7s0 |787s0 G8750 78750 |7a7s0 |7a7a0
P |Tetal |7a7s0 |787s50 58750 78750 |7a7s0 |7a7s0
[« | v

Mewy Technology costs by State

| State [2008 [=z007 2008 [ 2009 [2010 2011
[Oman & |0 655000 |885000 |#10000 | 285000
P |Tetal la o 555000 |ses000 |a10000 | 285000
[«] L o H

This tab shows the distribution of conventional and new technology costs by State. In this
particular case, only Oman is included in the analysis. If the scenario covers more than one
State, the yearly costs for each State will be shown separately.

Click on the tab Costs by equipment category.

* CNS/ATM Business Case Analysis Tool - [Scenario Analysis] < |
5+ Database Seenarios Reports About  Quit NEE]
Scenario Mame: [ |ustrative_Example =1
[ Airspace Users Cost Recovery Chart |
[ Awionics Costs by ac type and by avionic | Airspace Users Cost Chart 1 Airspace Users Benefit Details 1 Airspace Users Benefits Chart M SSZEI’S'D
[ ANS Cost Recovery Chart T Haurs Growth Chart T Awionice Costs Details T Avionics Costs by cost categary
[ ANS Conv. Tech. Costs 1 ANS New Tech. Costs T ANS Conv. Tech. Cost Chart 1 ANS New Tech. Costs Chart o
ane
Analpsis Output Values i Costs by State [4NSP) | Eosts by eaui icaory | ANS Cast Details
Canvertional Technology costs by equipment categor:
Equipment Category| 2006 2007 2008 2003 2010 2011
Communication 750 750 750 750 750 750
Mavigation 75000 75000 85000 75000 75000 75000
Surveillance 3000 3000 3000 3000 3000 3000
P |Tetal 75750 75750 55750 7E750 7E750 78750
[+1 l v
Hew Technology costs by equipmert categor
Equipment Category| 2006 2007 2008 2002 2010 2011
Communication 0 0 55000 5000 5000 5000
Navigation 0 0 o 260000 10000 10000
Surveillance a a o o 395000 270000
P |Total a a B55000 BE5000 410000 285000
[+ | o

This tab shows the distribution of conventional and new technology costs by equipment
category (Communication, Navigation, Surveillance, ATM, etc.) as defined by the user.
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Click on tab ANS Cost Details.

*. CNS/ATM Business Case Analysis Tool - [Scenario Analysis]

B3+ Database Scenarios Reports About  Quit _ a8 x
Scenario Mame: [, ctr ative_Example =
[ Airspace Users Cost Recavery Chat |
[ Avionics Costs by a/c type and by avionis | Airspace Users Cost Chart 1 Airspace Users Bensfit Details 1 Airspace Users Benefits Chart | SSET;I’S'D
[ AMNS Cost Recovey Chart 1 Hours Growth Chart 1 Awionics Costs Details | wionics Costs by cost category
[ ANS Conv. Tech. Costs T ANS New Tech. Costs T ANS Conv. Tech. Cost Chart 1 ANS New Tech. Costs Chart o
- ane
Analysis Output Values 1 Costs by State (4NSP] 1 Costs by equipment categom T TANS Cost Details
Convertional Technolog o=t details
State Location ICA0 LocDesig| Equipment Technical Option/Decision | Installstion Dete 2008 4
Oman MUSCATSEES INTL COMS “OR Keep urtil the end of the tr1/01./83 o
Oman MUSCATASEES INTL COMS WHF W OICEDATA Heep urtil the end of the tr]1/01./56 750 7
oman MUUSCATISEER INTL QOMS ILS CATI Keep until the end of the t11/01/93 75000 7
oman MUISCATISEER INTL QOME PSR Keep until the end of the tr1/01/95 2000 2
Oman MUSCATSEES INTL COMS MSSR Keep urtil the end of the tr1/01./85 1000 1
Oman MUSCATASEES INTL COMS DWOR Heep urtil the end of the tr]1/01/55 o
P |Total 75750 7
[« | >
MNews Technology cost details |
State Location ICAQ LocDesig| Equipment Installstion Diste 2006 2007 200
oman MUISCATISEER INTL QOME Nz o o a
Oman MUSCATSEES INTL COMS AMSS “YoiceData 10108 o o B5E]
oman MUSCATIRSEES INTL CQOMS GBAS 101039 o o a
oman MUUSCATISEER INTL QOMS ADS-B 10110 o o a
oman MUISCATISEER INTL QOME ADS-C (Workstations) 101511 o o a
¥ |Total 0 0 |
[« | o M

This tab shows the details of the ANSP conventional and new technology annual costs.
Results are given by equipment item and listed by State and location.

Click on ANS Conv. Tech. Costs.

*. CNS/ATM Business Case Analysis Tool - [Scenario Analysis]

B9 Database Scenarios Reports about  Quit

Scenario Name: [l st ative_Example |
[ Analpsis Dutput Yalues T Costs by State [ANSP) T Costs by equipment categary T ANS Cast Details
[ #irspace Users Cost Recovery Chat_ | 552?;{3'0
[ #wionics Casts by a/c lwpe and by avionic || Airspace Users Cost Chart | sispace Users Berefit Detals | airspace Users Benefils Charl M
[ ANS Cost Recovery Chart T Hours Growth Chart 1 Awionics Costs Details T Awionics Costs by cost category o
- one
ANS Canv. Tech, Costs 1 ANS New Tech Costs T ANS Conv. Tech. Cast Chart 1 ANS New Tech. Costs Chart
Conventional Technology costs by location
[Location [IcA0 LocDesig[ 2006 2007 2008 [zo09 [2010 [201
|MUSCAT/SEES INTL.  |COMS |78750 TB750 Sa750 |78750 |78750 [787]
p |Total | |7a7s0 78750 8a750 |7a7a0 |787s0 |787|
Ll .

Conventional Technology costs by cost categor

Cost Categor 2006 2007 2008 2009 2010 2011
Communication o o o a o o
Installation ] ] 1] [1] ] 1]
Maintenance and Inspel 78750 78750 7a7s0 7arsn 78750 78750
Purchase o o o a o o
Refurbizhment o o 10000 a o o
p [Total 78750 78750 88750 78750 75750 78750
[« [ o M

This tab shows the details of the ANSP conventional technology annual costs. Results are
given by location in the upper table and by cost category in the lower table.
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Click on tab ANS New Tech. Costs.

*. CNSFATM Business Case Analysis Tool - [Scenario Analysis]

B3+ Datasbase Scenarios Reports  shout  Quit - O x
Soenario Name: [ |1 strative_E xample |
[ Analysis Output Values T Costs by State [AMSP) T Costs by equipment categary T NS Cost Details
[ irspace Users Cost Recovery Chart | SS:ES?EO
[ Awionics Costs by a/c ype and by avionic || Airspace Users Cost Chart 1 Airspace Users Benefit Detalls 1 Airspace Users Benefits Chart M
[ NS Cost Recovery Chart T Hours Growth Chart T Awvionics Costs Details T Awionics Costs by cost category o
one
ANS Conv. Tech. Costs T ANS New Tech, Cosis I ANS Conv. Tech. Cost Chart 1 ANS Mew Tech. Costs Chart
2w Technology costs by location
[Cocation [IcA0 LocDesig| 2006 2007 2008 [2009 2010 [=01
|MUSCAT/SEER INTL.  [COmMS o o 655000 |ees000 |410000 [285|
P |Tctal | o 0 555000 |s65000 |#10000 |289
|41 | >
Mewy Technology costs by cost categor
Cost Categor 2008 2007 2008 2009 2010 2011
Communication o o o a o o
Instaliation o o [ [ 35000 [
Wsintenance and Inspedd [ 5000 15000 25000 35000
Purchase o o BS0000 850000 350000 250000
Refurbishment o o o a o o
» |Tatal o o 555000 565000 410000 285000
EN [ o P

This tab shows the details of the ANSP new technology annual costs. Results are given by
location in the upper table and by cost category in the lower table.

Click on tab ANS Conv. Tech. Cost Chart.

*. CNS/ATM Business Case Analysis Tool - [Scenario Analysis]
B3+ Database Scenarios Reports Abouk  Quit _ & x

Scenario Name: [zt ative_Example -
[ Analysiz Output Yalues I Costs by State [SNSF] | Costs by eduipment category T AMS Cost Details
[ #itspace Users Cost Recovery Chart | 553‘;’3‘0
[ &wionics Casts by a/c lype and by avioric | Airspace Users Cost Chart 1 Airspace Users Benefit Details 1 Airspace Users Benefits Chart m
[ ANS Cost Recovery Chart 1 Hours Growth Chart T Awionice Costs Details 1 Avionics Costs by cost category o
ANS Conv. Tech. Costs T ANS Hew Tach Costs | ANS Conv. Tech. Cost Chat | AME Hew Tach Costs Chart e

Convertional Technology

20000 /\ 20000
anoon 441 I 0000
70000 \\ 70000
50000 \ 50000
50000 50000

— Oman
40000 40000 ]
30000 30000

20000 \\ 20000

10000 10000 [

2006 2007 '2008 2009 '2010 '2011 12012 12013 12014 12015 12018 12017 12018 12019 ' 2020 12021 120222023 12024 12025

The chart above displays the evolution of the conventional technology cost. The increase in
cost in the year 2008 is due to the refurbishment of some of the equipment (a VOR and an
ILS) which were installed in 1993. At the end of the transition period in the year 2015, the
cost of maintaining the conventional technology equipment is reduced to zero.
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Click on tab ANS New Tech. Costs Chart.

*. CNS/ATM Business Case Analysis Tool - [Scenario Analysis]

03 Datshase Scenarios Reports  About  Quit

Soenario Name: [ |1strative_Example Ea|
[ Analysis Output Values Costs by State [AMSF) T Costs by equipment category T AMS Cost Details
[ ispace Users Cost Recavery Chat | 55:{5'5‘0
[ Awiorics Costs by a/c ype and by avioric || Airspace Users Cost Chart 1 Airspace Usars Benefit D stails 1 Airspace Users Benefits Chart |
[ ANS Cost Recovery Chart Hours Growth Chart T Avianics Costs Details Avionics Costs by cost category B
ane
ANS Conv. Tech. Costs ANS New Tech Costs 1 ANS Conv. Tech. Cost Chart BN New Tech. Costs Charll
Mew Technalogy
24006 Be+006
Se+008 A Se+00E
424008 \ 4e+008
3e+008 3e+005 = Oman
I ‘ Total
224008 l \ 2e+008
124006 I, \ =~ 124006
o / o [ |
2006 '2007 ' 2005 '2009 '2010 12011 12012 2013 2014 12015 2016 '2017 12016 12019 2020 ' 2021 12022 2023 2024 12025

The chart above displays the new technology cost by State and total. You may notice that a
peak occurred in 2012. This corresponds to the installation of the AMHS system.

Click on tab ANS Cost Recovery Chart.

* CNS/ATM Business Case Analysis Tool - [Scenario Analysis]

B3 Database Scenarios Reporks About  Quit NEIES
Scenario Name: [|lustrative_F xample =
[ ANS Canv. Tech, Costs T ANS New Tech. Casts 1 ANS Canv. Tech. Cost Chart 1 ANS New Tech, Costs Chart
[ Analysis Dutput Values Costs by State [ANSF) T Costs by equipment categary T NS Cost Details 553‘;'5‘0
[ airspace Users Cost Recovery Chart_ |
[ Awionics Casts by a/c type and by avionic | Airspace Users Cost Chart T Airspace Users Benefit Details 1 Airspace Users Benefits Chart ml o
ane
ANS Cost Hecovery Chare | Hours Growth Chart 1 Avionics Costs Details ] wvionics Costs by cost category
Te+008 Te+006
Be+005 “— Be+006
e
‘/
Se+006 / Se+006
4e+005 { de+006
l — Cumulstive net costs
TS / TS Curmulstive reverues
2e+008 / 2e+006
1e+008 / / 1e+006
o | =t | 8
cslzlzlzlzlclalelzlelelcl=lzlalala alala
R oelzleleleclelelgslglaglaglglyg
slglglglglglielglslsliglslslgiglalalialals H
§F §E R 8 R R 8 % R R =% B & g E B B & R B

The previous chart shows the cumulative net

costs (costs minus residual values) and the

cumulative revenues (from user charges). The cumulative revenues curve crosses the
cumulative costs curve in 2022: the breakeven year. The full cost recovery takes place in
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2024. At the end of the analysis period, cumulative revenues exceed cumulative net costs by
5%, which can be explained by the assumption of a 5% profit margin.

Click on tab Hours Growth Chart.

* CNS/ATM Business Case Analysis Tool - [Scenal Analysis] [
5+ Database Srenarios Reports dbout  Quit NEE:
Scenario Name: [|lustrative_F xample =
[ ANS Canv. Tech, Costs T ANS New Tech. Casts 1 ANS Canv. Tech. Cost Chart 1 ANS New Tech, Costs Chart
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[ airspace Users Cost Recovery Chart_ |
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This chart displays the flights hours forecasts by aircraft type

total (right vertical axis).

Click on tab Avionics Costs Details.

*. CNSFATM Business Case Analysis Tool - [Scenario Analysis]
E5. Database Scenarios Reports  About  Quit
Soenario Name: [ strative_Example |
[ NS Conv. Tech Costs i NS Mew Tech. Cosls 1 45 Conv. Tech. Cost Chart T 4MS Mew Tech Costs Chart
[ Analysis Output Valuss Costs by State [ANSP) Costs by squipment category ]’ ANS Cost Datails SD‘:::’:";D
[ aispace Users Cost Recovery Chart_ |
[ Awicrics Casts by a/c type and by avioric | Airspace Users Cost Chart T Airspace Users Benefit D etails T Airspace Users Benelits Chart o
- . ane
ANS Cost Recovery Chart 1 Hours Growth Chart T Avionics Costs Details 1 Avionics Costs by cost category
Fleet Equippace

Afc Type Arvionic 2008 2007 2008 2009 2010 -
Airbus 300-600 Package 1 o o [n) o o —]
Alrbus 310 Package 1 o o [x) o o
Airkus 320 Package 1 o [ 0 o o
Ajrbus 330 Package 1 o o [n) o o
Airbus 340 Package 1 o o [n) o o
A2 Package 1 o o [n) o o
ANz4 Package 1 o [ 0 o o
ATR-42 Package 1 o o [n) o o
Ba11 Package 1 o o [n) o o
Boeing 707 Package 1 0 5] 5] 0 0
Boeing 727-2 Packade 1 o a 0 o o -

[E] | ]

Avionics Costs Details
e Type Avvionic Cost Categor 2006 2007 2008 2009 2010 2011 2012 -
Boeing 737 - 400 Package 1 Communication [] 0 0 0 [&] [&] [] i—]
Boeing 737 - 400 Package 1 Installstion o o o o [n) [n) o [}
Boeing 737 - 400 Package 1 Mairtenance and Insped0 o o o [n) [n) o !
Boeing 737 - 400 Package 1 Purchase [ o o o 0 0 [ i
DC-9-50 Package 1 Communication 1] [t [t [t [a) [a) 1] 1
Dic-9-50 Package 1 Installstion o o o o [n) [n) o [}
DC-9-50 Package 1 Mairtenance and Insped0 o o o [n) [n) o !
DC-3-50 Package 1 Purchase [ o o o 0 0 [ i
Ajrbus 300-600 Package 1 Communication 1] [t [t [t [a) [a) 1] 1
Ajrbus 300-600 Package 1 Installstion o o o o [n) [n) o !
Alrhusl 300-600 Packade 1 Maintenance and Insped0 i} i} i} a a o [
« » ol

46



This on the previous screen shows by aircraft type and by new technology avionic (or
package of avionics) the number of aircraft equipped each year on the top of the screen and

the corresponding annual costs by cost category on the bottom of the screen.

Click on tab Avionics Costs by cost category.

" CNS/ATM Business Case Analysis Tool - [Scenario Analysis]

B9 Datshase Scenarios Reports  Ahout  Quit

Scenario Mame:

Hlustrative_E xample

=]

AMS5 Conv. Tech. Costs

&N5 Mew Tech. Costs

T

ANS Conv. Tech. Cost Chart

Y

ANS Mew Tech. Costs Chart

[
[

Analysis Dutput Values

Costs by State (ANSF)

T

Costs by equipment category

|

AMS Cost Details

Scenario
Details

[ Airspace Users Cost Recovery Chart_ |

[ Awionics Costs by arc type and by avionic | Airspace Users Cost Chart T Airspace Users Benefit Details 1 airspace Users Benefits Chart M o |
ane
ANS Cast Recovery Chart T Heurs Growth Chart i Avionics Costs Details | Bionics Costs by cost categon
Avionics costs by cost categor

Cost Cetegar 2005 2007 2008 2009 2010 2011
Cammunicetion T a a a a T
Installation a o o o o a
Maintenance and Insped 0 o o o o a
Furchase ] a a a a ]

b [Tatal [l 0 0 0 a ]

This tab shows the annual new technology avionics costs by cost category.

Click on tab Avionics Costs by a/c type and by avionic.

*. CNS/ATM Business Case Analysis Tool - [Scenario Analysis]

E5. Database Scenarios Reports  About  Quit -8 x
Seenario Name: [,sirative_Example |
[ ANS Cost Recovery Chart i Hours Growth Chart Awionics Costs Details | twionics Costs by cost category
[ ANS Conv. Tech. Costs 1 ANS New Tech. Costs i ANS Conv. Tech. Cost Chart 1 ANS New Tech. Costs Chart Senaiio
[ Analysis Output Values Costs by State [AMSP) T Costs by equipment categary T NS Cost Details
[ irspace Users Cost Recovery Chart | o
- : - ane
L I T [ CHs W O D | | Airspace Users Cost Chart T Airspace Users Benefit Detalls 1 Airspace Users Benefits Chart
Avionics costs by aircraft type

At Type 2006 2007 20 2009 2010 2011 -
Airbus 300-600 a o o [n) o o —]
Alrbus 310 o i o o i i
Airkus 320 0 o [ 0 o o
Airbus 330 a o o a o o
Airbus 340 a o o a o o
AN12 a o o a o o
ANz4 0 o [ 0 o o
ATR-42 a o o a o o
BA11 a o o a o o
Bosging 707 a o o a o o
Boeing 727-2 0 o a 0 o o -

[E] | ]

Avionics costs by avionic

[ vionie [z008 [z007 2005 [z00a [z010 [2011
|Package 1 1o o [F] 1o o o

» |Total o o o o o o

[«1 [ o Y

The tab on the previous screen shows the annual avionics costs by aircraft type.
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Click on the tab Airspace Users Cost Chart.

*. CNS/ATM Business Case Analysis Tool - [Sce!
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Scenario Name: [zt ative_Example
[ ANS Cost Recovery Chart T Hours Growth Chart T Avionics Casts Details | winrice Coste by cost categary
[ ANS Conv. Tech. Costs 1 ANS New Tech. Costs T ANS Conw. Tech. Cost Chart T ANS New T sch. Costs Chart Sgenaria
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This chart displays the airspace users avionics costs by aircraft type as well as the total. The
chart has two axes. Values for the individual aircraft types should be read on the left axis
while values for the total should be read on the right axis.

Click on the tab Airspace Users Benefit Details.

*./ CNS/ATM Business Case Analysis Tool - [Scenario Analysis]
B5. Datshase Scenarios Reports  About  Quit 3
Seenatio Name: [justrative_Example
[ ANS Cost Recovery Chart 1 Hours Growth Chart T Awionics Costs Details T Awionics Costs by cost category
[ ANS Conv. Tech Costs T ANS New Tech. Costs 1 ANS Conv. Tech. Cost Chart 1 ANS New Tech. Costs Chart Eoonaid
[ Analpsis Output Values Costs by State [NSP) ]’ Costs by equipment category T ANS Caost Details
[ #irspace Users Cost Recovery Chat | o
ane
Avinnics Costs by a/c type and by avioric | Airspace sers Cost Chart | Airspace Users Benefit Details | Airspace Users Benefits Chart m
Airline benefits (cost savings)
Ao Type 2006 2007|2008 |2009 (2010 (2011 2012 [2013 |2014 | 2015 20ME  [2017 2018 |2E|1 g 2020  [2021 2022 12023 -
P |Airbus 300-600 o a o o o o o o o 232110 467031659443 SZEQEE"‘ 16725{135375)162950[15444] 20969 |
Alrbus 310 o o o o o o i i i 351723 762895 11445001527 44 191253723011 3| 269345| 3051 56 34497
Airkus 320 [ 0 o [ [ o |0 |0 |0 [Fe1993|152782220921 307753331 7551450597 | 53440461 494€ 55931
Airbus 330 o a o o o o o o o 458640 9235951 382031183934 22971 01 275642 321 863| 36545141550
Alrbus 340 o a o o o o o o o 308373 612570813504 1213011511458 18681 3| 21 7486|24524] 265367
ANTZ [ 0 o [ [ 0 |@ |0 [0 [34B12 7712 [52340 |126040163312|201525/207300/15348:15900
AN24 o a o o o o o o o Z467F 71478 (91980 126360162712 201060 207135|21 330018834
ATR-42 o a o o o o o o o 25865 .1 53486 .4 75655 .4 10361 5133411 15804215231 2| 206548 23310
BAT1 [ 0 o [ [ 0 |0 |0 |0 24048 49590 [76572 105120108285 |111564[114912(34594.97545
Boeing 707 o a a o o o 0 0 0 0 o a 0 a 0
Boeing 727-2 o a o o o o o o o 47505.497301 11511685 15551 4160439 |16513536(170135(1 7538415060
Boeing 737 - 400 o o o o o o i i i 250806 | 499751| 747585 1010611261 741151 362(1 76697 |19944 22495
Boeing 747-400 [ 0 o [ [ o |o [0 [0 [135217|270521[407095]539536 57711 9: 50 374|10528512170
Boeing 757 o a o o o o o o o 50303890647 140064 192340 247695 | 272179 326943| 38491 ] 44602
Boeing 767-3ER o a o o o o o o o 202917 | 403331602030 513011/ 1013021121 293|141 3351614518176
Boeing 777 [ 0 o [ [ 0 |0 [0 [0 |422242|842221[1261234168039 2100 6(294905(337 904 37648
C130 o a o o o o o o o 110625 | 220538 330117 | 43961 5 549286 |B59597| 7T 0583| 58255199573
C135 o a o o o o o o o 29460 |BOG30 (83735 96615 8994395 |102420(105480[10555111182
17 [ 0 o [ [ o |@ |0 [0 [104075 214250331200 341100 351 30031011431 9564| 326950 33891
DC-10-4 o a a o o o 0 0 0 226985 | 529771662365 | 909754 1080751 1 33598 149085 15357615518
DC-8-50 o a o o o o o o o o o a o a o a o o
GLF4 o o o o o o i i i SE000 115400175425 153600159225 146081|150525|15502715958
[(RE] [ 0 o [ [ 0 [0 [0 [0 [151474 373020505440 |594440 714540 |7 I6E50 57 4453 6345117154 L
IL7E o a o o o o o o o E3010 139980216360 | 222840 229410|177322[182520[1 85812119365 [ |
HK35R o a o o o o o o o 31843.1 65610 101385 139230159325 |186820| 2367 05| 250704 29050
MD-11 [ 0 o [ [ 0 |0 |0 [0 324765 617565 354150, 121672 14519511 50570144761 14909114398 . =
|4 | ]

The tab on the previous screen displays the airspace users benefits by aircraft type and by
year.

Click on Airspace Users Benefits Chart.
48



*. CNS/ATM Business Case Analysis Tool - [Scenario Analysis]
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This chart shows the airspace users benefits from the reduction in flight time. The data is
displayed by aircraft type and the total. The chart has two axes. Values for the individual
aircraft types should be read on the left axis while values for the total should be read on the

right axis.

Click on the tab Airspace Users Cost Recovery Chart.

*. CNS/ATM Business Case Analysis Tool - [Scenario Analysis] E]El
a8 x

B9 Database Scenarios Reports about  Quit
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[ Awionics Casts by a/e tpe and by avioric || Airspace Users Cost Chart | #ispace Users Berefit Detals | airspace Users Benefits Chart
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Scenario
Details
Done

This chart shows the cost recovery for the airspace users. The cumulative costs for airspace
users include the cost of aircraft equipage in addition to the user charges. The cumulative
benefits stem from the flight efficiency gained. In this case, cumulative revenues for the users
will exceed the cumulative benefits starting from 2022.
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APPENDIX
DATA FOR THE CASE STUDY

The following tables summarize the data needed for this case study ( please note that this data is for illustration purposes only). All
costs are expressed in 2006 US dollars.

Equipment and avionics data

Table 1: Conventional Technology Equipment Costs

Equipment Type Life Cycle Equipment Purchase Installation Maintenance Communication RefurbishmentDecommissioning
(years) Category Cost Cost & Inspection Cost Cost Cost Cost
VOR 15 Nav 150000 0 0 0 5000 0
VHF VOICE/DATA15 Com 620000 0 750 0 2000 0
PSR 15 Sur 10000000 0 2000 0 50000 0
MSSR 15 Sur 5400000 0 1000 0 0 0
ILS Cat Il 15 Nav 650000 0 75000 0 5000 0
DVOR 15 Nav 380000 0 0 0 4000 0

Table 2: New Technology Equipment Costs

Equipment Type Life Equipment Purchase Installation Maintenance CommunicationRefurbishment Decommissioning
Cycle Category Cost Cost & Inspection CostCost Cost Cost
(years)
AMHS 15 Communication 5000000 0 5000 0 0 0
AMSS Voice/Data 15 Communication 650000 0 5000 0 0 0
GBAS 15 Navigation 850000 0 10000 0 0 0
ADS-B 15 Surveillance 350000 35000 10000 0 0 0
ADS-C (Workstations) 15 Surveillance 250000 0 10000 0 0 0
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Table 3 : Conventional Technology Equipment Installation Dates

Equipment Type Installation Date

VOR 1/1/1993
VHF VOICE/DATA 1/1/1986
ILS CATII 1/1/1993
PSR 1/1/1995
MSSR 1/1/1995
DVOR 1/1/1985

Table 4: Avionics Costs

Avionic type Acquisition Cost Installation Cost Maintenance Cost Communication Cost
MMR with ILS (with connection to LAAS-GNSS) 76500 4000 2500 0
SATCOM 90000 10000 2500 0
VDL TDMA (voice/data) 27000 3000 2000 0
Dedicated ADS computer with ADS 36000 4000 2000 0
Package 1 229500 21000 9000 0

Package 1 is the package consisting of all the avionics listed above and thus its cost is the sum of all the avionics costs.
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Scenario related data

Table 5: ANSP Parameters

Start Date of Analysis 1/1/2006

End Date of Analysis 1/1/2025
CNS/ATM Operational Date 1/1/2010
Transition Period 5 years

Stretching period 5 years after the end of life cycle
Refurbishment period 7 years after the end of life cycle
Default life cycle 15 years

Year switching month 6 (corresponds to June)
Start of recovery period 2010

End of recovery period 2025

Discount Rate (in per cent) 8

Profit margin (in per cent) 5

ANSP Conventional Technology Decision Process
Option selected for all equipment items: ““Keep until the end of transition period™.
ANSP New Technology Decision Process

Table 6: Installation Date- New Technology

Installation
Location Equipment Date
MUSCAT/SEEB INTL AMHS 1/01/12
MUSCAT/SEEB INTL AMSS Voice/Data 1/01/08
MUSCAT/SEEB INTL GBAS 1/01/09
MUSCAT/SEEB INTL ADS-B 1/01/10
MUSCAT/SEEB INTL ADS-C (Workstation) 1/01/10

52



Table 7: Fleet forecasts and cost per hour by aircraft type

Cost per Fleet Forecast
Aircraft Type |hour 2006 | 2007 | 2008 |2009|2010|2011| 2012 |2013| 2014 |2015]2016 | 2017|2018 | 2019|2020 | 2021 | 2022 | 2023 | 2024 | 2025
B-737-4 1637 45 47 48 49 51 52 54 56 57 59 6l 63 64 66 68 70 73 75 77 19
DC-9-50 1804 3 3 3 3 3 3 3 3 3 3 3 4 4 4 4 4 4 4 4 5
A300-600 3533 32 33 34 35 36 37 38 40 41 42 43 45 46 47 49 50 52 53 55 56
B-767-3/ER 3074 42 44 45 46 48 49 51 52 54 55 57 59 60 62 64 66 68 70 72 74
B-777 3838 47 48 50 51 53 54 56 58 60 61 63 65 67 69 71 73 75 78 80 82
B-727-2 2409 2 2 2 2 2 2 2 3 3 3 3 3 3 3 3 3 3 3 4 4
DC-10-4 5057 9 9 9 9 10 10 10 11 11 11 12 12 12 13 13 13 14 14 15 15
MD-11 470 10 10 10 10 11 11 11 12 12 12 13 13 14 14 14 15 15 16 16 17
B-747-4 6176 80 83 85 8 91 93 96 99 102 105 108 111 115 118 122 125 129 133 137 141
ATR-42 58 16 16 17 17 18 18 19 20 20 21 21 22 23 23 24 25 26 26 27 28
A330 3500 68 70 72 74 77 79 8 84 8 89 91 94 97 100 103 106 109 112 116 119
A320 3500 56 57 59 61 63 64 66 68 70 73 75 77 79 8 84 8 8 92 95 08
A310 3500 50 51 53 54 56 58 59 61 63 65 67 69 71 73 75 77 80 82 84 87
C130 2500 23 24 25 25 26 27 28 29 29 30 31 32 33 34 35 36 37 38 40 41
A340 3500 21 21 22 23 23 24 25 26 26 27 28 29 30 31 31 32 33 34 35 36
K35R 1500 6 6 6 6 7 7 77 8 8 8 8 8 9 9 9 10 10 10 10
B757 5000 6 6 6 6 6 7 77 7 7 8 8 8 8 9 9 9 9 10 10
IL18 4000 6 6 6 6 6 6 77 7 7 7 8 8 8 8 9 9 9 9 10
c17 2500 4 5 5 5 5 5 5 5 6 6 6 6 6 6 7 7 7 7 1 8
AN12 1500 4 4 4 4 5 5 5 5 5 5 5 6 6 6 6 6 7 7 1 7T
AN24 1500 4 4 4 4 5 5 5 5 5 5 5 6 6 6 6 6 6 7 71 17
SH7 1000 4 4 4 4 4 5 5 5 5 5 5 5 6 6 6 6 6 7 71 7T
T154 1200 4 4 4 4 4 4 5 5 5 5 5 5 5 6 6 6 6 6 6 7
BALL 1200 3 3 3 3 3 3 3 3 4 4 4 4 4 4 4 4 5 5 5 5
IL76 3000 2 2 3 3 3 3 3 3 3 3 3 3 3 3 4 4 4 4 4 4
GLF4 2500 2 2 2 3 3 3 3 3 3 3 3 3 3 3 4 4 4 4 4 4
C135 1500 2 2 2 2 2 2 2 3 3 3 3 3 3 3 3 3 3 3 4 4
P3 1000 2 2 2 2 2 2 2 2 3 3 3 3 3 3 3 3 3 3 3 4
UH1 800 2 2 2 2 2 2 2 2 2 2 3 3 3 3 3 3 3 3 3 3
NIM 500 2 2 2 2 2 2 2 2 2 2 2 2 3 3 3 3 3 3 3 3
B707 1500 2 2 2 2 2 2 2 2 2 2 2 2 2 3 3 3 3 3 3 3
Other types 500 27 28 28 29 29 30 30 31 32 32 33 34 34 35 36 36 37 38 39 39
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Table 8: Flight hours forecasts by aircraft type

|Aircraft Type | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 |
B-737-4 32002 33981 35000 36051 37132 38245 39395 40576 41792 43045 44330 45668 47037 48448 49901 51400 52941 54531 56165 57851
DC-9-50 1888 1047 2004 2064 2125 2189 2256 2323 2302 2464 2530 2613 2692 2773 2856 2941 3029 3123 3216 3312
A300-600 23496 24203 24928 25676 26445 27237 28056 28899 29764 30659 31579 32524 33500 34507 35540 36605 37704 38836 40003 41203
B-767-3/ER 30017 31844 32800 33784 34797 35843 36916 38024 39165 40340 41549 42796 44080 45404 46765 48168 49613 51101 52635 54213
B-777 34290 35317 36379 37469 38595 30752 40044 42172 43437 44740 46083 47467 48891 50356 51867 53421 55027 56676 58376 60128
B-727-2 1512 1556 1604 1652 1701 1752 1804 1859 1915 1972 2032 2092 2156 2220 2285 2355 2427 2499 2573 2651
DC-10-4 6308 6496 6602 6892 7100 7312 7532 7757 7989 8229 10476 8732 8995 9261 9540 9827 10123 10427 10739 11060
MD-11 6941 7149 7364 7587 7813 8048 8288 8530 8795 9059 9331 9611 9899 10195 10500 10816 11140 11475 11819 12172
B-747-4 58731 60492 62308 64176 66101 68084 70128 72232 74397 76629 78931 81296 83736 86248 88836 91500 94245 97072 99987 102984
ATR-42 11648 11996 12356 12728 13109 13501 13908 14324 14755 15197 15653 16123 16605 17104 17619 18147 18691 19252 19829 20424
A330 49659 51146 52683 54261 55801 57565 59293 61072 62904 64792 66733 68736 70800 72924 75109 77364 79685 82076 84539 87075
A320 40603 41820 43075 44365 45699 47068 48480 49936 51435 52976 54565 56203 57888 59627 61413 63256 65155 67108 69123 71196
A310 36221 37309 38428 30581 40768 41902 43252 44549 45885 47261 48680 50140 51644 53195 54789 56435 58125 59869 61667 63516
C130 16957 17467 17989 18531 19085 19650 20248 20856 21483 22125 22789 23475 24179 24901 25651 26420 27212 28028 28368 29733
A340 15195 15651 16117 16603 17100 17613 18141 18685 19245 19824 20419 21032 21661 22312 22981 23672 24381 25112 25867 26643
K35R 4340 4469 4604 4741 4884 5032 5181 5330 5499 5661 5832 6008 6188 6373 6564 6763 6964 7173 7388 7611
B757 4152 4277 4405 4530 4675 4813 4957 5108 5260 5419 5580 5748 5920 6099 6283 6469 6664 6864 7069 7283
IL18 4059 4180 4304 4435 4565 4704 4845 4989 5140 5293 5453 5616 5787 5957 6139 6323 6512 6707 6908 7116
c17 3189 3285 3384 3485 3580 3699 3808 3923 4040 4163 4285 4416 4548 4684 4824 4971 5117 5272 5429 5595
AN12 2065 3053 3147 3240 3339 3437 3540 3645 3756 3868 3984 4104 4228 4355 4485 4620 4757 4900 5048 5200
AN24 2055 3043 3133 3228 3324 3424 3525 3632 3741 3853 3971 4088 4212 4339 4468 4603 4740 4883 5028 5180
SH7 2000 2988 3076 3171 3264 3363 3464 3568 3675 3784 3899 4013 4136 4260 4387 4517 4653 4795 4939 5085
T154 2765 2851 2933 3021 3115 3205 3301 3403 3504 3611 3717 3828 3944 4061 4184 4300 4437 4572 4709 4851
BALl 2048 2109 2173 2237 2307 2373 2445 2520 2595 2672 2755 2836 2920 3008 3099 3192 3283 3387 3488 3502
IL76 1736 1788 1843 1896 1955 2012 2072 2136 2200 2267 2333 2404 2476 2549 2627 2704 2787 2869 2956 3044
GLF4 1717 1771 1821 1876 1933 1992 2051 2112 2176 2240 2308 2379 2448 2523 2597 2676 2756 2837 2924 3012
C135 1504 1549 1596 1644 1693 1744 1796 1851 1907 1964 2021 2083 2147 2211 2276 2344 2413 2485 2563 2637
P3 1469 1515 1560 1605 1653 1704 1756 1808 1861 1917 1976 2035 2096 2157 2224 2291 2357 2429 2501 2579
UH1 1373 1416 1459 1501 1548 1505 1643 1691 1741 1795 1848 1904 1960 2020 2080 2141 2205 2272 2340 2411
NIM 1299 1339 1379 1419 1461 1507 1549 1507 1644 1693 1747 1797 1852 1907 1964 2024 2084 2147 2211 2277
B707 1245 1283 1323 1360 1403 1444 1485 1532 1579 1624 1675 1724 1776 1828 1884 1040 1997 2059 2120 2184
Othertypes 19765 20160 20564 20976 21395 21821 22260 22704 23157 23621 24093 24576 25068 25568 26080 26603 27133 27676 28229 28795
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It should be noted that:
e Table 7 provides the number of aircraft by type operating to, from and over the selected homogeneous ATM area.
e Table 8 provides the flight hours of flights arriving to, departing from and over-flying the selected homogeneous ATM area.
e the cost per hour for each aircraft type shown on the second column of table 7 is an average cost for the total fleet of the
aircraft type concerned over the analysis period.
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Aircraft Equipage

Start of Equipage Date: 01/01/2015
End of Equipage Date: 01/01/2025

Table 9: Aircraft equipage process and efficiency rates

Alc Type Avionic Maximum number of aircraft equipped each year  Efficiency (%)
B-737-4 Package 1 7 3
DC-9-50 Package 1 0 0
A300-600 Package 1 3 3
B-767-3/ER  Package 1 3 3
B-777 Package 1 5 3
B-727-2 Package 1 1 3
DC-10-4 Package 1 2 3
MD-11 Package 1 3 3
B-747-4 Package 1 10 3
ATR-42 Package 1 2 3
OTHERS Package 1 2 3
A330 Package 1 6 3
A320 Package 1 10 3
A310 Package 1 5 3
C130 Package 1 2 3
A340 Package 1 4 3
K35R Package 1 1 3
B757 Package 1 1 3
IL18 Package 1 2 3
C17 Package 1 2 3
AN12 Package 1 1 3
AN24 Package 1 1 3
SH7 Package 1 2 3
T154 Package 1 1 3
BA1l Package 1 1 3
IL76 Package 1 1 3
GLF4 Package 1 1 3
C135 Package 1 1 3
P3 Package 1 1 3
UH1 Package 1 0 3
NIM Package 1 0 3
B707 Package 1 0 3

The flight efficiency rates would in practice vary by aircraft type, its optimum flight
level, etc. For simplicity it was assumed, in this particular scenario, to be the same for all
aircraft types.

56



Additional costs

The additional costs below correspond to the change of air navigation procedures and the training

of controllers for the ANSP and to the training of pilots for the airspace users.

Table 10: ANSP Additional Cost

Table 11: Airspace Users Additional Cost

Year
2006
2007
2008
2009
2010
2011
2012
2013
2014 and beyond

Year
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016 and beyond

Cost
0
5000
7000
5000
6000
5000
6000
7000
0

Cost
0
2000
3000
2500
4000
4000
3000
5000
4000
5000
0
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