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WHY?

Air Navigation Directorate
(ATS responsible)

' Main Functions include:
. @ ATM system monitoring

\ 4

ATM Operations |, oo 2|
Directorate . @ ATM system optimization 5

@® ATM resources planning

WHAT capacity/demand ratios should be expected?

Analysis needs, including
WHAT ATFM delays should be expected? “What if “ capabilities

HOW can | improve my ACC's
sector configuration planning? Optimization needs
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WHAT?

MENTOR is a Macroscopic simulation tool, based on flight plan data,
aiming to support the decision making process in ATFCM.

Actual scenario:

Aena’s flight plan data base R ™ —— !

Aena’s Airspace structure data base . Output: ths ;

. @ Traffic load |

. ® ATFM Delay (CFMU emulation) |

User defined scenario: . ® Optimum sector configuration

MENTOR flight plan builder
MENTOR Airspace structure builder > ‘
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METRICS: STATISTICS

ado de Yuelos  SIMUI N : Rep_Ejemplo =)=
Listade de Vuelos

A z
Origen = B & "
ACC BARCELOHA
ROUTE AND FLOWS LOAD
ACC MADRID
ACC PALMA
ACC SEVILLA
X TERIOR. oo 2358
mulacion : Rep_Ejemplo
INDICATIVO | ORIGEN | DESTIND [HORA FIR__| SECTORES RUTA -
BALTE7A FGLC LEPA 2358 LFLOCET _THAPALHA PUMAL_OLY_LORES MY N
AGLE36 GMAD GCLP 2353 GCNE_TMA-GRAN-CANARIA RUSIK_FTY_LPC m ENTRE 00:00 y 23:53
L1281 LEP, EDDF 2358 ThiaPALMA_LECPE_LECBMEDK_LECRMEDS_LECH MUY _MHH_MERDS_LUMAS
D EGRD LEPA LECBLET_THiA-PALMA PUMAL QLY _LORES MY Fluios Principales
EINEES2 LEsT LEME ThaSANTIAGD_LECMSTG LECMAST_LECMZMA_| ST ZMR_TLD. CRISA_ MAR_MGA
IMC524K [HEs LTS LECMSTI_DCEAND_ GCHw_ THa-TENERIFE-SUR | KORUL_STG DEMOS_ORTIS_TFS s D
- 0 AEA202 EGKE LTS LECMSTG_DCEAND_ GCWw_THaTENERIFE-SUR | KORUL_STG DEMOS_ORTIS_TFS
BALZT1A EG5S LEIR LECBLET LECPWH_LECPWS T BIZA PUMAL_OLIY_CORDA_IBZ (B4 _
GDES71 EGSS LEPA LECBCET_TMA-PALMA, PUMAL_QUY_LORES_MJY
Todos IMC332K, EGFF GCT GCNw_THA- TENERIFE-SUR ORTIS_TFS !
JKK3504 EIDw GCT LECMSTG_DCEAND_GCNw_THATENERIFE-SUR | KORUL_STG_DEMOS_DRTIS_TFS
| 4FL2300 EAL I ThiA-ALICANTE_LECBLEV]_LECEWAT_LECEWAS | ALT_LUMAS
OM3545 GRE L LECMELY_LECMDE0_LECMTLD_LECSSEY_LECSM | POPUL_BLV_NEA_TLD_CRISA_MAR_MG:
AL2054 GRE [ LECBCET_LECPWN_LECPWS_THABIZA PUMAL_GLY_CORDA_EZ_IB4
FREER cTs H Thia TENERIFE-SUR_GCHW TFS_TFN_BIMED
AL1436 Fa K Thia-FALMA_LECPW _LECBLRDS_LECEWAS JV_GALAT_NY_DRAEI
FUATSTD N 15 LECMSTG_DCEAND_GCNW_TMA TENERIFE-SUR | KORUL_STG_AGADD_KONBA_TFS
ALELA FF LEI LECBCE]_LECFWN_LECFwS_TMAJBIZ4 PLIMAL_GLN_CORDA_IEZ_IEA =
IMCE45K. g GLTS LECMSTG_DCEAND_GCNW_TMA-TENERIFE-SUR | KORUL_STG_DEMOS_ORTIS_TFS
J BALT244 G LEI LECBCE]_LECFWN_LECFwS_TMAJBIZ4 PLIMAL_GLN_CORDA_IEZ_IBA
e - CRL1E38 PP LPPR LECMAST ThiaGaLICA ATLEN_AYS_MALIS .
ANSHTZ2 LPPR LEMD LECMZMA_LECMWTE_THAMADRID ADORO_ZMA_COTOS_BRA
DAH1302 DAAG LFPG LECBMEDS _LECBMEDH PECES_MHN_MERDS_LUMAS TP AVS
Sra27 OERY LEBL LECBMEDH_LECRENDR_ThA-BARCELDA MUREN_QUY_MUNIS_0UY T INDICATIVO | ORIGEN |DESTIND | HORA FIR SECT_ANT | SECT_POST JETO | 78 |FLi=
AT GOLP LTS Thia GRAN-CANARIA_THA-TENERIFE-SUR LPC_TFS T e D TR AT B i e S e
AEAZTT EGH GCTS LECMSTI_DCEAND GCHw_THa-TENERIFE-SUR | KORUL_STG DEMOS_ORTIS_TFS e Ty e PemiD eoeTE | CoEn - iz o B
BALTMNA EGLC LEPA LECBLET ThiA-PALMA PUMAL_OLIY_LORES MY e Aa%0 E D! ) T T I TR
FLIA1438 EGHT LEPA LECBLET_THA-PALMA PUMAL_OLY_LORES MY R R S ETERIDR  THAGALGE (2% | 25|
BC56233 LRI LEMD LECMLCD_LECMPPN_THAMADRID THUNE_PPN_BAN_BRA BeeD EETSm! ECHT EEE o Gl F e Cr=Te I
Sy vouver AlH2E3 [HES LEPA LECBLET ThiA-PALMA PUMAL_GLY_LORES MY IR B T o e i El_
5LREET EBDA LEPA LECOCEZ_LECRENDR_TMA-PALMA KANIG_BGR_KENAS_MIY = T EERAm Il T A e T s
1 N ORIGEN : IBE 4245 LEST  [LERL 0521:00[J M |LECMSTG  LECMAIA mE2E | 17
AMSEIE4  |LEBE | LEST D511.00[J M [LECMECO | TMASANTIAGC 0571 | 28
IBED47E LEMD  |LEAS D51.00[_  |LECMZMA  TMAASTURIAS 0534 13
F L I G HT P L N D T m IBED471 LE45  |LEMD D53400[J M | TMAASTURIAS LECMZMR 0538 | 13
ﬁ A A e = St e e ’I_|
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METRICS: SECTOR CHARACTERIZATION

Dhstribucidn termporal de la demanda

| E==LECHELY —Cepacidad Declarada |
& FICHA _ o] =l [
e 3d
B zn
4 14
( ‘ SECTOR LECMBLV ‘ E 2
=¥} Horas de Estudio : 00:00:00-23:59:00 R
1]
ARFEAS DE INFLUENCIA
Movimientos/dia 538
Factor de Ocupacion h8 % " —
Factor de Desbordami 5% ) M —
Capacidad Declarada 38 %
P TN
r 4;57'% J &
TRAFICO COMPARTIDO
(1]
Distribucién termporal de la demanda M| -
== ECMBLY ——Capacidad Declarada -
50 Fi o =
w45 _ o . —
% 409 37 35 2 36 2 LEWET LEENALY LECWEED LT
6 354 55 ] 56 29 a5 28 L U NIVELES DE VUELD
k gg' 21 20 WESTABLECIDD  mEVOLUCION-ESTABLECIDO  mEVOLUCION |
. 20 4 14 U 15 s
g 11 12 40
o 15 8 7 3%0
\g 104 Z 1 i
2512 ' miAm/l =
1] T T T T T T T T T T T T T T T T T T T T T T T 20
o 1 2 3 4 5 &6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 23 zm
Haras UTC 210 4
230
el
EL
zo0 ¥
wo 0 30 100 150 00 50
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METRICS: SECTORS COMPARED

i
ELEGIR LOS SECTORES Y PRESIONAR MONITOR O D. DE ESTADO (MAXIMO 6 SECTORES)

4 Monitor Horario

Diagrama de Estado

Sectores Seleccionados : 4

| |LECMAST
LECMBLV
1LECMCCO

| LECMCJN .
mECtcn | 1 o
] LECMDGO
| LECMPPN
1 LECMRIA
| LECMSIE
| LECMSTG
LECMTLD
ECMVTB 7

LECMZMR.
[JLECMZZA

ElNimera de Movimientos &s menor que la Capacidad declarada

EI'N® de Movimientos superan la Capacidad declarada en menos de un 10%

HOURLY MONITOR

EFFICIENCY DIAGRAM

ELEGIR LOS SECTORES ¥ PRESIONAR MOHNITOR O D. DE ESTADO (MAXIMO 6 SECTORES)

=loix]

Factor de Desbordamienta (%)

—— LECMBLY —— LECMTLD —#— LECMW\VTE —#— LECMINMR |
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Factor de Ocupacion (%)

Periodo Considerado : 00:00:00-23:59:00
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METRICS: ATFM

Compaistira o Demassia

L TTTT] _ :-ﬁ TARRVAVA
. /\/\DELAY GRAPHICS
| TN

. l

REGULATED
SECTORS

— Tiempo de Regulacion en el Dia [Minutas]— o
1} -t
Entre Oy 300 ol
Entre 300 y 600 I."l 1 | I 1 "ﬂ !
Entre BO0 y BEO . . " wow oW s m h m
Iz de 660
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METRICS: SECTOR CONFIGURATION
OPTIMIZATION

NIGHT MORNING AFTERNOON NIGHT

Reference Week 0 1 2 3 4 5 6 7 8 9 (10| 11|12} 13| 14|15 | 16| 17| 18 | 19| 20 [ 21 | 22 | 23
Monday, 26/07/04 1 1 1 1 3C 5A [4A 4A 3A 3A 3A 5B 5B3A 3A 3A 5B 5B 5B 4A[|2A 2A 1 1
Tuesday, 27/07/04 1 1 1 1 2A 4C|5B 5B 6A 5A 5A 5A 5H5A|3C 3C 3C 5B 5B 5B 4A [2A 1 1 1
Wednesday, 28/07/04 | 1 1 1 1 3C O5A |[5A 5A 4A 4A 4A 5A 5A |[4A 2A 5A 5A 5A 5A 5A [2A 1 1 1
Thursday, 29/07/04 1 1 1 1 3C 4A |4A 4A 4A 4A 3A 5B 5B [2A 2A 2A 5B 5B 5B 3A [2A 1 1 1
Friday, 30/07/04 1 1 1 1 3C 5B|f6A 6A 5A 5A 5A 5A 6B [5A 3A 3A 5A 5A 5A 5A[4A 2A 1 1
Saturday, 31/07/04 1 1 1 1 3C 5A |6A 6A 6B 6B 6A 6A 5A [5A 6A 6A 6A 5A 5A 5A (5A 2A 2A 1
Sunday, 01/08/04 2A 2A 1 1 4C O6A |[6A 6A 6A 5A 5A O6A O6A [5C 5C 6A 5A 5A 5A 5A [5A 4A 1 1
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METRICS: SECTOR CONFIGURATION
OPTIMIZATION

LECMAPP

LECMARR
LECMDIR
LECMEN
LECMWES
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METRICS: SECTOR CONFIGURATION
OPTIMIZATION

LECMAPP

LECMARR 83%
LECMDIR 80%
LECMEN 101%
LECMWES 75%

LECMARR
LECMDIR
LECMEST
LECMNOR
LECMWES
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USER
HOW?
Aena’s data base MENTOR GUI
SCENARIO HYPOTHESIS MENTOR MODULE
DATA |
' '
TRAFFIC - DATA SCENARIO & TRAFFIC
DATA CONVERTER BUILDER
STUDY SETUP I
l 1 WITNESS
RESULTS OPTIMIZATION Simulation Engine CODING
BUILDER g ot } (WITNESS Model)
SECTORING -
WITNESS
< —
DECODING DE'VLAND

A

CAPACITY

CFMU EMULATION
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WHERE?
MENTOR v2.0 is installed: Démo ‘

In all the Spanish ACC'’s (5) with 2 licenses
available (FMP and Head of Operations).

______________________________________________________________________________________

' Used for:
. @ Find out capacity bottlenecks

® Forecast ATFM delays

® Assess tactical proposals (re-routing, level capping.. )

_____________________________________________________________________________________

______________________________________________________________________________________

' Used for:
® Assess strategic proposals (Airspace design)

. @ Strategic sector configuration planning



