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ADJUNTO 7.- COSTOS Y BENEFICIOS.

PARTE A.- INTRODUCCION.

Los controladores de transito aéreo se enfrentan a un reto particularmente al vigilar a un
numero creciente de aeronaves a través de las aerovias, utilizando el radar terrestre, el
cual es limitado y no tiene la capacidad de rastrear aeronaves en tiempo real. Con solo
una vaga idea de la ubicacién precisa de cada avion en particular, los controladores
aéreos a menudo mantienen un espacio de separacidén entre aeronaves, como medida
de precaucion que obliga a los pilotos a tomar rutas mas largas y requieren de un mayor
consumo de combustible.
Es importante comentar que las aeronaves no vuelan directamente de su punto de
origen a su destino, si N0 que vuelan a través de corredores aéreos (aerovias) cruzando
por puntos intermedios hasta llegar a su destino.
A través del Sistema de ADS-B Out, se podran llevar acabo la vigilancia de aeronaves
comerciales en tiempo real, lo que permitiria a los controladores aéreos brindar espacios
mas cortos entre de manera mas estrecha las aeronaves y darles a los pilotos la capacidad
de seleccionar mejores rutas y altitudes.
El resultado: tiempos de vuelo mas cortos, menor consumo de combustible, emisiones
de CO, reducidas, viajes mas confortables y un ahorro importante de millones de délares
anuales para los Concesionarios, Permisionarios u Operadores Aéreos.
Para gestionar el transito aéreo de manera 6ptima, los controladores aéreos y los pilotos
requieren conocer la ubicacién precisa de la aeronave, conociendo los permisos, las
altitudes y las velocidades de cada aeronave en un area determinada, mantener una
comunicacion confiable.
En caso de que alguno de estos elementos deje de funcionar, se debe recurrir a otro tipo
de soluciones que permitan operaciones seguras, COmo espaciar las aeronaves a mayor
distancia para asegurarse de que no vuelan demasiado cerca una de otra.
El ADS-B a diferencia del radar terrestre proporciona un nivel de vigilancia mejorado, ya
que la posicidn de las aeronaves aparece en tiempo real.
El ADS-B Out en una aeronave envia automaticamente los datos de vuelo pertinentes a
los receptores en tierra dos veces por segundo. En otras palabras, las computadoras de la
aeronave se comunican automatica y continuamente con los controladores aéreos en
tierra, lo que proporciona un grado sin precedentes de vigilancia en tiempo real.
Para la publicaciéon del Proyecto de Norma Oficial Mexicana, sobre la instalacion del
equipo ADS-B Out, se han considerado diversas fuentes de informacidén, asi como
escenarios econédmicos que aporten beneficios, derivados de la implantacién del equipo
en las aeronaves que operan en el espacio aéreo nacional.
En el presente adjunto de analisis de costos y beneficios que se generan con la emisiéon
de la Norma Oficial Mexicana se tiene la estimaciéon de:
e Lainversidon que se tiene que hacer en la instalacién / actualizacién del ADS- Out.
e Elimpacto econdmico estimado a medianoy largo plazo que tendra efecto una
vez instalado el equipo y los efectos de su funcionamiento sean tangibles.

AIR PROY-NOM-091/2-SCT3-2018 Blvd; Adolfo Lopez Mateos 1990, Piso 2 Col. Los Alpes, 2de 11
Alvaro Obregdn, Ciudad de México, C.P. 01010



S C T DIRECCION GENERAL DE AERONAUTICA CIVIL
Direccion General Adjunta de Aviacién
Direcciéon de Ingenieria de Normas y Certificacion

e La estimacidn del potencial beneficio econdmico, como resultado de la
instalacion del equipo ADS-B Out en las aeronaves.

e El incremento del nivel de seguridad en la operacidon; considerando que la
vigilancia de las aeronaves se mantendria constante.

Antes de comenzar la cuantificacion econdmica, es necesario considerar los siguientes
supuestos econdémicos:

1. Laindustria del transporte aéreo es una industria global (conectada con el resto del
mundo), por lo que las repercusiones econdmicas de indicadores
macroeconémicos pueden afectar el desempeno financiero de este sector, estas
variables se consideran exdgenas al andlisis de beneficios planteados en este
adjunto y su efecto no es considerado.

2. Elequipo ADS-B coadyuvard a la industria aérea a la reduccion de tiempo operacion
de las aeronaves, lo que genera un consumo menor de combustible y reduccién de
jornadas en su personal.

En especifico, este breve estudio de beneficios econdmicos se centrara en la reducciéon
de tiempo de vueloy consumo de combustible, lo que genera un ahorro significativo para
los permisionarios, concesionarios y operadores aéreos, una vez que Sus aeronaves
tengan instalado el equipo ADS-B Out.

La informacidn aqui plasmada tiene un caracter econémico de proyecciéon y
ponderacidn, por lo cual, es necesario que su entendimiento de inclusidén regulatoria sea
considerado como tal.
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PARTE B.- DESARROLLO.

1.- ANALISIS DE COSTOS.

1.1.- Definicién de Agentes Econémicos.

Para el desarrollo de costos originados por la implementacién del Anteproyecto, se tomod
como base lo contenido en su numeral “5. Requerimientos de Uso e Instalacion del ADS-
B Out.”, la cual se visualiza a continuacion:

A continuacién, en la tabla 1, se exponen los diferentes costos que se generan con la
instalacidn del equipo ADS-B Out al dar cumplimiento a la Norma Oficial Mexicana:

Aeronave Matricula Taller Modificacion \ Costo
. L SB 525C-34-09R02
%?::32:?2? XA-GZZ SanS/:rr:/tigglgeCr:Eztr:lon Actualizaciéon de $ 16, 012 USD
ADS-B OUT
Challenger 604 - Bombardier - $ 33,542 USD
Embraer Embraer Executive - 55(.)'34._9002
Legacy 500 XA-COS Jet Services Actualizacion de $ 46, 330 USD
DO-260A a DO-260B
Cessna 550 - SoCal Jets - $ 63,965 USD
Ces‘sna! 680 Cessna Aircraft SB 680-34-33 R1
Citation XA-HIT Company Actualizacion de $ 72, 435 USD
Sovereign ADS-B OUT
Gulfstream Aircraft Service
G350 ) Change 079 ) $ 76, 500 USD
STC STO2962NY-D
Dasz%‘g;:;'““ XA-CDT Dassa u(':toFrZ'CO” Jet Actualizacionde | $'77, 600 USD
i ADS-B OUT

Tabla 1.- Costos de la Instalacién del ADS-B Out

Véase el Apéndice A.- Documentacién de los costos de instalacion/ actualizacion del ADS-
B Out, para referencia de los costos.

De la tabla 1, podemos apreciar la variacidon de los costos que tendra la instalaciéon del
equipo ADS-B de acuerdo con el servicio y aplicacion de la aeronave; por esta razén en la
tabla 2 .- Promedio de costos, se tiene un estimado del costo para cada regulado
(Operadores aéreos, Permisionarios o Concesionarios), quedando de la siguiente forma:

Operadores aéreos $ 16, 012 USD
Permisionarios $ 39, 936 USD
Concesionarios $ 72, 625 USD

Tabla 2.- Promedio de costos

AIR PROY-NOM-091/2-SCT3-2018 Blvd; Adolfo Lopez Mateos 1990, Piso 2 Col. Los Alpes, 4 de 11
Alvaro Obregdn, Ciudad de México, C.P. 01010



SC T DIRECCION GENERAL DE AERONAUTICA CIVIL
Ny Direccion General Adjunta de Aviacién
BECRETARIA DE Direccion de Ingenieria de Normas y Certificacion
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Y TRANSPORTES

En la tabla 3 .- Cantidad de aeronaves, se muestran el ndmero de aeronaves estimado
gue actualmente operan en el Espacio Aéreo Mexicano.

317
903
349

1,569
Tabla 3.- Cantidad de aeronaves

De lo anterior:

Numero de Costo unitario

Reguldo  squipespDES  esimad USD) O intalaion (UsD
Operadores aéreos 317 $16, 012 $5,075,804.00
E—— T W

Con?l'e(:TAL 1,569 $'Ii8,5v73.00 %/////}////////////////////////%
TOTAL $66,484,137.00

Tabla 4.- Costos de instalacion por regulado

Por lo tanto, se tiene que el costo total por la instalacidon del equipo ADS-B Out en las
aeronaves que operan en el pais serd de $ 66,484,137.00 USD.

Derivado de lo anterior, se elabora la Tabla 5.- Proyeccién de costos, en la cual se hace la
estimacion a 10 aflos, es importante comentar que la inversién que se realicé en la
instalacion / actualizacion del equipo ADS-B Out solo se realiza en una sola exhibicion y
al ser un requerimiento internacional solicitado por diversas Autoridades Aeronauticas
de otros paises, todas las aeronaves nacionales o extranjeras estaran equipadas, por lo
gue no se necesita realizar un nuevo costo del equipo.
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Periodo 1 2 3 4 5 6 7 8 9 10
# de Aeronaves a
equipar 1,453.00 0 0 0 0 0 0 0 0 0

Proyeccién a 10 afos.

Proveedor de

P Y1 Y2 Y3 Y4 Y5 Y6 Y7 Y8 Y9 Y10
Servicios
Operadores Aéreos | $ 5,075,804 $ - $ - $ - $ - $ - $ - $ - $ - $ -
Permisionarios $ 36,062,208 $ - $ - $ - $ - $ - $ - $ - $ - $ -
Concesionarios $25,346,125 $ - $ - $ - $ - $ - $ - $ - $ - $ -

Subtotal costos $66,484,137

Factor de 0.893 0.797 0.712 0636 | 0567 0.507 0.452 0.404 | 0361 | 0322
descuento

Costo total con
descuento (USD)

$59,360,837 $ - $ - $ - $ - $ - $ - $ - $ - $ -

Tabla 5.- Proyeccion de Costos.

Tomando en cuenta la proyeccién y el factor de descuento se obtiene un total de:

Valor Presente Neto del Costo = $ 59,360,837 USD.

Considerando que el requerimiento de instalacién de ADSB-OUT se deriva de un
cumplimiento internacional para el Ano 2020 (ver adjunto 6), paises como Estados
Unidos de Norteamérica, asi como los pertenecientes a la Unién Europea, ya cuentan
dentro de su legislacién con el requerimiento de instalacién del ADS-B Out para las
aeronaves que operen en dichos Estados; por lo que a partir del 1 de enero de 2020, todas
las aeronaves que operen dentro del espacio aéreo bajo su jurisdiccidn contaran con la
vigilancia del sistema ADS-B; por lo consiguiente, se les dara preferencia a las aeronaves
gue tengan el ADS-B Out instalado. Dado lo anterior, los Concesionarios Permisionarios
y Operadores Aéreos se han dado a la tarea de equipar sus aeronaves con esta nueva
tecnologia con el objeto de no ser diferenciados en el espacio aéreo bajo la jurisdiccion
de otros estados, por lo que esta Autoridad Aerondautica estima que para la aplicacion del
Proyecto de NOM en Estudio ya se cuenta con el equipamiento de 1550 aeronaves, esto
conlleva a que del VPN calculado anteriormente se tenga que ajustar con la finalidad de
integrar la diferencia del estimado de aeronaves equipadas, por lo que el VPN de Costo
queda en:

Valor Presente Neto del Costo = $ 718,266.12 USD.
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2. ANALISIS DE BENEFICIOS.

Son diversos los beneficios que se generan a partir de la instalacion del ADS-B Out en las
aeronaves de los Permisionarios, Concesionarios y Operadores Aéreos, tales como:

2.1 Mejora la administracién de las tripulaciones de vuelo.

2.2 Aumento en el nivel de seguridad.

2.3 Reduccidon en el consumo de combustible.

A continuacion, se desarrollan cada uno de los beneficios anteriormente mencionados,
en los cuales se explica a mayor detalle las ventajas que se obtienen una vez que entre
en vigor la Norma Oficial Mexicana.

2.1 Mejora la administracion de las tripulaciones de vuelo.

En cuanto a las tripulaciones de vuelo, si se reducen los tiempos de trayectoria y
aproximacion, esto permitiria que las tripulaciones puedan cubrir mayor ndmero de
vuelos o mayor tiempo disponible para alguna otra funcidén que se requiera.

Lo cual provocaria una mejor distribucion de las cargas de trabajo entre las tripulaciones
de vuelo, permitiendo que se tenga una cantidad de personal adecuado al ndmero de
vuelos.

2.2 Aumento en el nivel de seguridad.

Entre los beneficios que proporciona la instalaciéon del equipo de ADS-B Out en las
aeronaves, se encuentra el incremento de la seguridad, centrandose en mantener las
vulnerabilidades a un nivel aceptable; estableciendo un marco de referencia comun para
analizar la seguridad de la aviacién, comunicar problemas y determinar prioridades.

Este beneficio lo podemos ver confirmado tomando como referencia la experiencia en
Alaska, donde se ha mostrado un aumento en las medidas de seguridad:

e Menor indice de accidentes (para 2005-2009, el indice de accidentes por millén
de operaciones fue 30.1% mdas bajo para aviones equipados con ADS-B gue para
aviones no equipados); y

e Disminucion del tiempo de busqueda y rescate (los datos ADS-B permitieron
localizar un vuelo rapidamente y salvar la vida de un piloto).

Lo anterior se menciona en el Apéndice B.- Transforming Air Traffic within the US National
Air Space System, del presente, en la pagina 8.

2.3 Reduccion en el Consumo de Combustible

Una vez instalado el equipo ADS-B Out en las aeronaves se presenta una mejora en la
operacién y vigilancia de los vuelos por parte de los Servicios de Transito Aéreo, para
reducir la separacion entre aeronaves, disminuir los tiempos de vuelo y de espera en la
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aproximacion final hacia el aeropuerto de destino; con todo lo anterior, el tiempo de vuelo
es directamente proporcional al consumo de combustible.

De acuerdo con Ross Bowie, director de diseno del servicio de navegacion aérea, la
introduccién del ADS-B ayudard a las aerolineas a reducir la quema de combustible, "El
caso de negocios es muy claro para este [sistema]; ahora tenemos que presionar mas"
para reducir [los costos]”, dice Bowie. Los estudios muestran que solo reducir la
separacidn en el drea de la Bahia del Hudson reduciria los costos de combustible de las
aerolineas en aproximadamente $ 9.8 millones al afo (Incluido en el Apéndice C.- Nav
Canada Aims to cover major routes with ADS-B).

Inherente al beneficio de reduccidn de consumo de combustible, se encuentra la
disminucion de las emisiones de CO, generadas por las aeronaves.

2.3.1 Estimaciones de combustible

Derivado del punto anterior, a continuacion, se proporciona una explicacion de los
calculos estimados de los beneficios directos e in directos que obtendran los
Concesionarios, Permisionarios u Operadores Aéreos una vez instalado el equipo ADS-B
Qut en las aeronaves.

La implementaciéon del sistema de vigilancia del ADS-B, permitird una optimizacion del
espacio aéreo y las aeronaves podran operar en niveles mas cercanos al éptimo. Por lo
tanto, se obtendra beneficios importantes en el ahorro de combustibles, pero sobre todo
se lograra evitar danos al medio ambiente, al reducir las emisiones de CO..

Para elaborar los siguientes calculos tomaremos como referencia un estudio realizado
por la Universidad de Purdue, publicado a finales de 2016, en el cual se tomd un aspecto
macro de ADS-B basado en el espacio. En este estudio se menciona que si se
implementara una red ADS-B a nivel mundial, las aerolineas podrian ahorrar mas de
110 millones de galones de combustible anualmente en 2020 (Véase el Apéndice C).

Calculando esta cantidad con un precio de combustible de $1.92 USD por galén (véase
el Apéndice D Costo del Combustible) se obtiene el siguiente precio total:

110,000,000 Gal. x $1.92 USD = $ 211,200,000.00 USD / afio

De acuerdo con la Organizacion de Aeronautica Civil Internacional (OACI), la cantidad de
operaciones a nivel mundial 36,722,000 operaciones (véase el Apéndice E, Annual
Report 2017).

Del total de las operaciones a nivel mundial, México, de conformidad a las Estadisticas
reportadas por Servicios a la Navegacion en el Espacio Aéreo Mexicano, reportd que tuvo
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1,749,638 operaciones aéreas para el 2017 (véase el Apéndice F Operaciones Aéreas en

México 2011-2017).

De tal forma que:

Por lo tanto, el total de operaciones aéreas en México corresponden al 4.764 % del

Operaciones a nivel mundial 36,722,000 - 100 %

Operaciones en México 1,749,638 - X %

X = 4.764 % de operaciones en México

total de operaciones aéreas a nivel mundial.

Resumiendo, en la siguiente tabla 6.- Beneficios de la instalacion del ADS-B Out, se
establece el ahorro anual de combustible a nivel mundial por el uso del Sistema ADS-B,

a México le corresponde el 4.764 % que es su participaciéon a nivel mundial.

Considerando lo anterior, se elabora la Tabla 7.- Proyeccién de beneficios, en la cual se
hace la estimacion a 10 anos, como se puede observar en la tabla, los beneficios se iran
acumulando afo tras afo.

NuUmero de Porcentaje de Ahorro
Operaciones operaciones (USD)
Mundial 36,722,000 100 % $ 211,200,000.00
México 1,749,638 4.764 % $ 10,062,729.31

Tabla 6.- Beneficios de la Instalaciéon del ADS-B Out

Periodo | 1 | 2 3 4 5 6 7 8 9 10
Proyeccién a 10 anos.
Anho Y1 Y2 Y3 Y4 Y5 Y6 Y7 Y8 Y9 Y10

Ahorro de

Cﬁﬁ;fg:'e $10,062,729 | $10,502,471 | $10,961,429 | $11,440,443 $11,940390 | $12,462185 | $13,006783 | $13575179 | $14168415 | $14,787,574
México

Ceciarce 0.893 0797 0.712 0.636 0.567 0507 0.452 0.404 0361 0322

descuento

Beneficio

total con $8,984,580 | $10,502,471 | $10961429 | $11,440,443 $11,940,390 | $12,462185 | $13,006783 | $13575179 | $14068415 | $14,787,574

descuento

Tabla 7.- Proyeccién de Beneficios
En total se tiene un:
Valor Presente Neto del Beneficio de: $ 121,829,449 USD.
Blvd. Adolfo Lépez Mateos 1990, Piso 2 Col. Los Alpes, 9de 11
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2.3.1.1 Beneficios relacionados con la reduccién tiempo de vuelo
En aviacion, el tiempo es dinero y con la reducciéon en el tiempo de vuelo debido a la
optimizacion del espacio aéreo por la utilizacion del ADS-B, adicionalmente se obtendran
de manera importante ahorros por concepto de mantenimiento, derivado a que los
componentes controlados por tiempo (motores y accesorios) extenderan su limite de
vida, optimizando los costos derivados por el mantenimiento a las aeronaves de los
Concesionarios, Permisionarios y Operadores Aéreos.

3.

CALCULO DE COSTO/BENEFICIO

Realizando el calculo en la tabla 8.- Costo-Beneficio, podemos apreciar que el beneficio
supera al costo, por lo que nuestra regulacion es viable.

Valor Presente Neto UsD MXN'
Beneficio $121,829,449 $ 2,314,759,525.37
Costo $718,266 $13,647,056.28
Costo/Beneficio $121,111,183| $2,301,112,469.09

Tabla 8.- Costo-Beneficio

1Se realiza una conversion de 1 USD =19 MXN.

AIR PROY-NOM-091/2-SCT3-2018
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PARTE C.- CONCLUSIONES

Costos Beneficios
e Incremento en la operacién y monitoreo en vuelo por
parte del Servicio de Transito Aéreo.

¢ Instalacion /| o Reduccién de distancias entre aeronaves.
Actualizacion ~del |, pisminucion de tiempos de trayectoria y de espera en
equipo ADS-B Out la aproximacion en las operaciones aéreas.

en las aeronaves
de los
Permisionario,
Concesionarios 'y
Permisionarios.

e Reduccion de consumo de combustible, por lo que
también se reducen las emisiones de CO2 de las
aeronaves gracias a una eficiencia mejorada.

e En cuanto al personal de tripulaciones, si se reducen
los tiempos de trayectoria y aproximacion, esto
permitiria que el personal pudiera cubrir mayor
numero de vuelos o mayor tiempo disponible para
alguna otra funcién que se requiera.

e Incremento de la seguridad, manteniendo un nivel de
vigilancia mayor al actual.

e Mejor acceso a niveles de vuelo éptimos mediante
procedimientos de ascenso/ descenso utilizando ADS-
B.

e Mejoras de capacidad en determinada ruta aérea.

e Seguridad operacional y eficiencia de las operaciones
en la superficie.

e Reduce potencialmente los tiempos de rodaje al
proporcionar a los controladores una mejor conciencia
de la situacion del transito.

e Mejora potencialmente la recuperacion de la
capacidad de aerédromos de complejidad media en
condiciones de escasa visibilidad.

e Proporciona al controlador conciencia de la situaciéon
del transito en forma de informacién de vigilancia.

e Podria reducir el niumero de colisiones en la pista al
facilitar la deteccidn de incursiones.

e Representa una solucion de vigilancia menos costosa
para aerédromos

e Como se aprecia en el desarrollo del presente analisis de impacto regulatorio, los
beneficios que obtendran los Concesionarios, Permisionarios y Operadores aéreos,
una vez que la Norma Oficial Mexicana haya sido establecida y entre en vigor, seran
mayores a los costos generados por la instalacion del equipo ADS-B Out en sus
aeronaves.

e Desde un punto de referencia econémico, comparando la instalacién del equipo
ADS-B Out y cualquier siniestro proyectado, es evidente que el beneficio es mayor.
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DIRECCION DE AVIACION Q V{//)
ING. GUILLERMO MAGANA HERNANDEZ

PRESENTE
Asunto: Autorizacion de reparacion en el extranjers.

LINALOE GARDUNO BERMUDEZ en representacién de la empresa denominada
SERVICIOS AEREOS ACROSS, S.A. DE C.V. personalidad que tengo debidamente
acreditada, sefialando como domicilio para oir y recibir toda clase de notificaciones el ubicado
en Nellie Campobello 129 Ed. Navajo Int. 102 Col. Carola C.P. 01180, Ciudad de México; y
para los mismos efectos al Licenciado Carlos Narvéaez Salazar y C. Paloma Belem Oliveros
Rodriguez para tramitar y recibir todo tipo de informes, avisos y documentos relacionados con
la empresa, con el debido respeto comparezco y expongo:

Que mi representada cuenta con la aeronave marca Cessna, modelo 525C, serie
525C0003, matricula XA-GZZ; proxima a cumplir el tiempo para la realizacion de los servicios
programados:

- SB 525C-34-09 R02- BOLETIN DE SERVICIO NO. 525C-34-09 REVISION 02 —
NAVEGACION- INSTALACION DE TRANSPONDER

Debido a lo anterior, solicito de no existir inconveniente sea efectuado el mantenimiento
antes descrito con una estima de realizaciéon de dichos servicios en 07 dias en el Taller
Extranjero denominado SAN ANTONIO CITATION SERVICES CENTER,SAT, ubicado en San
Antonio Texas.

Por lo anterior, a Usted Ing. Guillermo Magafia Hernandez, Director de Aviacién, solicito
atentamente:

UNICO. - Autorizar que el servicio de mantenimiento se realice en el Taller de
Mantenimiento en el Extranjero.

Sin mas por el momento y en espera de su atenta respuesta, quedo de usted.

México, D.F. a 01 de noviembre dg'2018. ey
Por: SERVICIOS AEREOS ACROSS, S. C.V. i |
N&G-ACROSS621

Lic. Linaloe Garduiio Be dez /
Apoderada.
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SSEMNANSE CN RIS SOLICITUD PARA EFECTUAR MANTENIMIENTO A AERONAVES Y SUS COMPONENTES
ransrums ] EN EL EXTRANJERO

1.- DATOS DEL SOLICITANTE.

NOMBRE: SERVICIOS AEREOS ACROSS, S.A. DEC.V.
DIRECCION: ~Juan Salvador Agraz 65, Piso 12, Col. Santa Fe Cuajimalpa, Del. Cuajimalpa de Morelos, Ciudad de México, C.P. 05348
TELEFONO:  (555)-6623100 FAX:

2.- DATOS DE LA AERONAVE.
PROPIETARIO O POSEEDOR: _SERVICIOS AEREOS ACROSS, S.A. DEC.V.

MARCA: CESSNA MATRICULA: XA-GZZ
T.T.4043.0
MODELO: 525C
C.T 2831
No. DE SERIE: 525C0003 TTURM. __/_ CTURM. /

BASE DE OPERACIONES: Toluca

3.- DATOS DEL COMPONENTE A REPARAR:

NOMBRE PLANEADOR MOTOR
. WILLIAMS
MARCA: CESSNA INTERNATIONAL
MODELO: 525C FJ44-4A
ENG 1 S/N:
211037
No(S) DE SERIE 525C0003 St il
211016
ENG 1: 4043.0
TT. 4043.0 B s ey
TURM I /

4.- DATOS DEL TALLER AERONAUTICO EXTRANJERO:
NOMBRE: SAN ANTONIO CITATION SERVICE CENTER, SAT
DIRECCION: SAN ANTONIO TEXAS, 78216

No. DE PERMISO EMITIDO POR LA AUTORIDAD AERONAUTICA EXTRANJERA: FAA: CNQ5918C c0-0372 / "
5.- DESCRIPCION TECNICA DETALLADA DE LOS TRABAJOS QUE SE PRETENDEN EFECTUAR:

-  SB 525C-34-09 R02— BOLETIN DE SERVICIO NO. 525C-34-09 REVISION 02 — NAVEGACION- INSTALACION DE TRANSPONDER

ADS-B OUT.
7.- FECHA ESTIMADA DE SALIDA: 21 de NOVIEMBRE 2018 / /
8.- TIEMPO ESTIMADO DE LA DURACION DE LOS SERVICIOS: 7 dias / / \
9.- NOMBRE Y FIRMA DEL RESPONSABLE O SOLICITANTE:  LIC. LINALOE GARDUNO BERMUDEZ _4 /

10.-LUGAR Y FECHA:  Toluca, Estado de México a 31 de octubre de 2018.

<
[ J =)
L TT: TIEMPO TOTAL DE LA AERONAVE Y/O COMPONENTE. /

L4 ESTA FORMA PODRA OBTENERSE CON LA AUTORIDAD AERONAUTICA MAS CERCANA.
° TURM: TIEMPO DESDE ULTIMA REVISION MAYOR.



Thank you for considering Textron Aviation Inc. to maintain your aircraft. We have a vested interest in making sure
you are delighted with your Textron Aviation Service Center experience. As part of our commitment to exceptional
service, we submit the following Service Proposal for your review. If any of the services or products described below
is not as requested, please contact me immediately for a revision.

NOTE: All currencies are in USD.

Proposal Details

DESCRIPTION CUSTOMER
PRICE
AVIONICS
Accomplish SB525C-34-09 Rev. 2 ADS-B Out Compliance- UPGRADE $16,012.00
Customer Transponder

Textron Aviation will comply with SB525C-34-08 Rev, 2 performing all
required tasks to make your aircraft ADS-B Out compliant. Your transponder
PN 622-9210-409 will be upgraded to ADS-B Out compliant PN 622-8210-501
that meets the regulatory requirements. Includes Parts. Upgrade of customer
transponders quoted. Requires 21 tc 24 days downtime,

Subtotal $16,012.00

TOTAL (excludes taxes, supplemental freight and hazmat fees)
Pricing does not include parts unless specific to the line item. $16,012.00

Price subject to re-evaluation upon inspection of the aircraft.
Proposal Accepted by Customer

By:

Printed Name:

Title:
Date:
MM/DD/YYYY
Andrew Moss
Page 4 Service Sales Manager
08/27/2018 00004671 +1 (713) 567-5045

DCN: Rev G: 05/12/2017 525C-0003 amoss@txtav.com
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CHALLENGER04

Thank you for being our valued customer. We appreciate the opportunity to meet your maintenance needs. This proposal was
prepared on December 8, 2017 for , Aircraft , Registration XA-.

Gregorio Torres
Learjet, Inc., BAS

CEO Regional Sales Manager

Phone: +011 (52) 55-5293-0563 Phone: +011 (52) 81-1811-3571
Mobile: + (521) 5527260937 Mobile: +011 (521) 81-1577-4639
Fax: Fax:

E-Mail: E-Mail: gregorio.torres@aero.bombardier.com
ICT17/8/10-604-5578-724-11530, Revision: BAS - Wichita Service Center

1

THIS PROPOSAL AND PROPOSAL TERMS AND CONDITIONS (these "terms") are by and between the person or entity
listed as the Owner/Operator on this Agreement (hereinafter, the "Customer") and Learjet, Inc., or its subsidiaries, as
applicable (hereinafter referred to as "BAS").

CLICK HERE for Bombardier's Proposal and Work Order Terms & Conditions (or visit www.cic.bombardier.com for more information).

Schedule:

e The aircraft is tentatively scheduled to arrive at our BAS - Wichita Service Center on June 11, 2018. The downtime of 21
consecutive day(s) is an estimate only and will be confirmed upon Proposal signature. The estimated departure date is
July 1, 2018.

e Our planning process starts when the proposal is signed. An early signature will maximize our ability to secure a position
within the time frame you desire and order required parts. Parts availability and lead times may impact our ability to
perform all the work outlined in this proposal. Hangar maintenance positions are assigned on a first come, first served
basis.

Added Value Received at Bombardier Service Centers:

e Our OEM network specializes in only Bombardier products. Our facilities, training, and expertise are unmatched in the
industry. We know your aircraft better than anyone!

e Each of our centers is stocked with significant parts inventory and specialized tooling for your convenience.

e BAS sells Bombardier parts at list price, and there are no handling fees for components replaced under warranty or
Smart Parts.

e The BAS network provides labor coverage for parts warranty. If a part that was previously installed at a BAS facility fails
during its warranty period, BAS will cover the labor to replace the part at any BAS network facility.

e Standard shipping is at no charge for Bombardier factory-installed replacement airframe parts.
e Bombardier engineering support enhances our technical team when repairs are required.

e Program experts, located at each center, work on your behalf to efficiently administer warranty, Smart Parts, and vendor
programs.

e Mobile trucks and dedicated Customer Response Teams are ready to support your needs when you are away from our
centers.

ICT17/8/10-604-5578-724-11530, Revision: 1

Page 1 of 7, prepared on December 08, 2017 (v17.1.1.5) BOMBARDIER
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Workscope Details [cont'd]:

e Navigation - (FANS) 1/A+ - Installation of the avionics update for Future Air

Navigation System per Rockwell Collins STC ST04027CH (604) [cont'd]

- If an Inmarsat Satcom is existing in the aircraft, a Push Button Annunciator (PBA) is being installed with this STC
that will enable the capability to shut down this system during a FANS portion of a flight to alleviate any possibility of
the Inmarsat blocking an Iridium FANS message. During this segment of flight the Inmarsat Satcom should not be
used. Interface of this PBA disable switch is quoted separately if required.

- Atthis time, this STC is approved for US, Transport Canada, and EASA registered aircraft. Additional approval may
be required for other foreign registered aircraft at additional cost and lead/down time.

- With the purchase of the Rockwell Collins 604 FANS 1/A+ STC, Rockwell Collins will provide a one year subscription
to the ARINC Direct FANS Gold Plan which includes:

- FANS 1/A+ Letter of Authorization (LOA) assistance.
- Flight Planning and Operations Services.
- iPad application
- Flight Department training
Optional additional services will also be available from ARINC Direct at additional cost.

- Engineering and documentation will be provided to support this new installation in accordance with a log book entry

for STC ST04027CH or SA17-58 (Transport Canada)

o Rockwell Collins Data Base Unit (DBU-5010E) with sliding access door for FANS Guaranteed $10,781
SB/STC requirement for aircraft with DBU-5000 existing (604)
- Price includes:

- Rockwell Collins DBU-5010E with a sliding access door

- Trade in credit for the existing DBU-5000

- STC Certification

- Price excludes:
- USB type memory device required for use with the DBU-5000/5010E
- Deviations to the STC if required for this installations

- The following major component will be installed:
- DBU-5010E with sliding access door

- The installation will consist of the following interface:

- The existing DBU-5000 or PCD-3000 will be removed and returned to Rockwell Collins for a special trade-in
program credit and a new DBU-5010E will be installed in the same location using the same wiring and connectors.
No additional interface is provided with this quote.

- The following functionality will be provided:

- The new DBU-5010E utilizes a USB type memory (flash drive) to transfer database uploads from the Rockwell
Collins FMS website for installation in the aircraft. This method removes the necessity of loading multiple discs and
reduces the time required to load the FMS databases. The DBU-5010E is the latest enhanced version of the Data
Base Unit which is compatible with both the Proline 4 system with 3.0 or later software and will support future
growth potential.

- The DBU-5010E is also compatible with the new Rockwell Collins IMS-3500 Ascend system.

- Engineering and certification documentation will be provided to support the new installation in accordance with
Rockwell Collins STC ST01431WI-D or TCCA STC SA08-63 or EASA.IM.A.S.02703 (EASA)

e Navigation - Installation of Automatic Dependent Surveillance - Broadcast Guaranteed $33,542
(ADS-B) v2 (DO-260B) approval per STC ST00841DE (604)
- Price reflects price adjustment for correctly installed transponder & IOC.
- Price includes:
- Vendor update of the TRD-94D Transponder (2 ea.)
- Vendor update of the I0C-4000 (4 ea.)
- Price excludes:
- Prerequisites
- Additional update or repair to any I0C or Transponder required to return the component to service after this
upgrade.
- Vendor expedite fees if available
- Modification to remove wiring if SB 604-34-058 has been previously complied with

ICT17/8/10-604-5578-724-11530, Revision: 1

Page 3 of 7, prepared on December 08, 2017 (v17.1.1.5) BOMBARDIER
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Workscope Details [cont'd]:

e Navigation - Installation of Automatic Dependent Surveillance - Broadcast
(ADS-B) v2 (DO-260B) approval per STC ST00841DE (604) [cont'd]
- Expedite fees may be available on a case by case basis from the vendor for the update of the Transponders and 10C
units. Pricing for expedite is subject to change with no notice from the vendor.
- The following SBs are prerequisites and must be previously complied with or performed concurrently:
- SB 604-34-040 R1 (Modification - ATC - transponder System - Introduction of Mode S Enhanced Surveillance for
aircraft with Precision Plus)
- SB 604-34-057 R3 (Modification - Global Positioning System (GPS) - Installation of Wide Area Augmentation
System (WAAS) capable GPS system) or equivalent Rockwell Collins STC ST01433WI-D
- The WAAS GPS receivers must be P/N 822-2189-004 or later. If the existing GPS are P/N 822-2189-002 and
additional update to these receivers will be required.
- Quote is for US, EASA, and Transport Canada registered aircraft. Additional certification may be required for other
foreign registered aircraft at additional cost and down time.
- Engineering and documentation will be provided to support this installation in accordance with a log book entry, STC
ST00841DE (US), SA17-34(TCCA), 10061270 (EASA)

Additional Items Details:

e SB 604-34-058 R2 - Navigation - Air Traffic Control Transponder System (ATC) - See Note(s)
Incorporation of ATC Transponder with Automatic Dependent Surveillance
Broadcast (ADS-B) Out capability
- SB 604-34-058 is obsolete as this SB only provides for ADS-B version 1 (DO-260A) and does not meet the 2020
mandate. STC ST00841DE does meet the 2020 mandate (DO-260B) and should be incorporated

e Required interior access for FANS installation. Estimate $8,366

ICT17/8/10-604-5578-724-11530, Revision: 1
Page 4 of 7, prepared on Decembere(;/ilis,lzgﬂ (v17.1.1.5) BOMBARDIER
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(2018) AIRCRAFT WORK PROPOSAL AND AGREEMENT

&
e

T

QUOTE#: SB550-34-0002 DATE: 08/31/2018

ENMBRAER |WORKPACKAGE#: T.B.D.

DATE OPENED: 8/31/2018 DATE CLOSED

1A.[J] EEJS MRO CENTER (ARIZONA) 2. CUSTOMER (hereafter Customer)
5643 S. Avery Circle, Mesa, AZ 85212 SERVICIOS AEREOS ACROSS, S.A. de C.V.
FAA Approved Repair Station No. 1MB2176B Juan Salvador Agraz 65 Piso 12 Col. Santa Fé
de Cuajimalpa , Cuajimalpa de Morelos

05348 CIUDAD DE MEXICO
Attn: Alberto Gayosso

3. AIRCRAFT: Type / Model: Legacy 500
Serial Number: 550000044
Registration Number: XA-COS

4. Work Scope and Price: (Estimated labor only unless noted below)

SB550-34-0002: ADS B OUT DO-260B Upgrade from DO-260A
Engineering . . 5 . . $ 30,000.00
Parts . . : s : . 3 2 . g - $ 15,000.00
Labor__. . . < = g : ~$ 1,330.00
TOTAL - 550 00040 & 550 00074 (8355044-0009) $ 46,330.00
Less Embraer Concession < _$46,330.00 >
TOTAL - Free of Charge Warranty

CUSTOMER shall supply Top Kit for ADS B. EEJS shall provide Transponder

5. TOTAL WORK SCOPE PRICE: $ 0.00 - No cost to customer
6. PAYMENTS:
a. Initial payment due: N/A
b. Additional payment due: N/A
c. Balance due on delivery of Aircraft*: NET 30
* Outside vendor charges may be billed at a later date.

7. Scheduled input date: October 8, 2018
8. Scheduled delivery date: October 11, 2018

9. PROPOSAL ACCEPTANCE PROCEDURES:
THE PRICES CONTAINED IN THIS AIRCRAFT WORK PROPOSAL (HEREINAFTER PROPOSAL) SHALL REMAIN FIRM FOR A PERIOD OF
THIRTY (30) DAYS FROM THE DATE HEREOF,
IN ORDER TO ACCEPT THIS PROPOSAL, CUSTOMER SHALL SIGN THIS DOCUMENT IN THE SPACE PROVIDED BELOW AND RETURN IT
TO EEJS WITHIN SUCH THIRTY (30) DAY PERIOD. UPON EXECUTION BY EEJS, THIS PROPOSAL SHALL BE DEEMED A BINDING
CONTRACT. UNTIL ACTUAL RECEIPT BY EEJS OF A SIGNED PROPOSAL FROM THE CUSTOMER, EEJS MAY WITHDRAW OR MODIFY THE
PROPOSAL. THE EXHIBITS ATTACHED HERETO ARE EXPRESSLY MADE PART OF THIS AIRCRAFT WORK PROPOSAL AND AGREEMENT.
EEJS'S ACCEPTANCE IS CONDITIONED UPON CUSTOMER'S AGREEMENT TO ALL OF THE TERMS AND CONDITIONS OF THIS WORK
PROPOSAL AND AGREEMENT, INCLUDING THE ATTACHED TERMS AND CONDITIONS, EEJS MRO LIMITED SERVICE WARRANTY AND
ALL EXHIBITS ATTACHED HERETO (COLLECTIVELY REFERRED TO AS “AGREEMENT").
TERMS AND CONDITIONS CONTAINED HEREIN MAY NOT BE AMENDED WITHOUT THE WRITTEN CONSENT OF EEJS.

EEJS MRO CENTER (ARIZONA) ACCEPTED AND AGREED TO:
Customer
By By
Title Title
Date Date
* Original Executed Copy: Contracts — Copies: Sales / Customer Page 10of 7

EEJS.1.MRO.001 IWA Rev.1(0107/2014) PROPQOSAL # SB Incorporation
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SoCal Jets

& CESSNAS50

» Proposal Summary

2.0 AVIONICS/ELECTRICAL

(Pricing for Labor and materials unless specified) (Line Item Images for Reference Only) Note: See Terms and Conditions:
Exceptions / Assumptions

Description of Service:

2.1 Garmin ADS-B “In & OUt” COMPIIANCE.....oiviieiieeieece ettt ettt $63,965.00
2.1.1 Remove the two (2) each existing Collins TDR-90 units and associated CTL-9X control
from the aircraft.
2.1.2 Provide and install one (1) each new GTX-345R remote mount “Mode S / ADSB
compliant” internal WAAS GPS capable transponder (with Gables Control unlock
enablement).

The new Garmin GTX-345R “Mode S / ADSB compliant” capable transponder unit
installation with WAAS GPS input satisfies the pending ADS-B “Out” Mandate and
provides for ADS-B “In” (compatible PED displayed) and BlueTooth connection
capabilities

*Pictures are for reference only. Actual unit may vary.

2.1.3 Provide and install one (1) each new Garmin GTX-335R remote mount “Mode S / ADSB
compliant” internal WAAS GPS capable transponder (with Gables Control unlock
enablement).

2.1.4 Provide and install one (1) each new Gables G7534-100X dual transponder control head
in the CTL-92 vacated location.

*Pictures are for reference only. Actual unit may vary

20f6
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Y aeropersonal.

Toluca, Edo. de México a 24 de Marzo de 2017

SECRETARIA DE COMUNICACIONES Y TRANSPORTES
DIRECCION GENERAL DE AERONAUTICA CIVIL y {
DIRECCION DE AVIACION |
BLVD. ADOLFO LOPEZ MATEOS No. 1990
COL. LOS ALPES TLACOPAC
DELEG. ALVARO OBREGON
01016 MEXICO, D. F.
REF.- DM240317

AT’N: ING. GUILLERMO A. MAGANA HERNANDEZ

DIRECTOR DE AVIACION ASUNTO: Solicitud para trabajos en el

extranjero de la aeronave XA-HIT

Por este medio me permito solicitar a esa Direccion bajo su digno cargo, la autorizacion de reparacion en el extranjero
para la aeronave marca Cessna, modelo 680, numero de serie 0014, matricula XA-HIT, por la actualizacion del
cumplimiento de los nuevos requerimientos mandatorios ADSB-out DO-260B para el aino 2020, actualizacion del software
EPIC carga fase 5.3 por el boletin SB 680-34-33 R1, actualizacion de software CAS 67A TCAS Il 7.1 y el cumplimiento del
Documento de Inspeccion 12. Lo cual se propone efectuar en las instalaciones del taller aeronautico del fabricante Cessna
Aircraft Company, ubicado en 2121 South Hoover Road, Wichita, Kansas, 67209, United States, con numero de
convalidacion DGAC CO-026/11 y permiso FAA #CNQR918C.

No omito comunicarle que la aeronave tiene un contrato de mantenimiento celebrado con este taller aeronautico, sin
embargo es necesario efectuar los mencionados trabajos en el taller del fabricante. El Tiempo estimado de la duracion de
los trabajos es de 15 dias habiles, con fecha de inicio 15 de Mayo de 2017.

Como complemento a nuestra solicitud me permito anexar la siguiente documentacion:

Forma DGAC IA-50/94A debidamente requisitada.
Copia de la ultima hoja de bitacora de la aeronave.
Cotizacion del taller aeronautico.

Copia de SB 680-34-33 R1

Y VY VY VY

Agradeciendo de antemano la atencion a la presente, le reitero mi consideracion distinguida.

ATENTAMENTE

T

ING. JORGE FERN L CAMPO ILLINGWORTH
GERENTE DE INGENIERIA, PROGRAMACION, e
CAPACITACION Y APROVISIONAMIENTO LT

Aero Personal

BOULEVARD AVIACION GENERAL LOTE 31, AEROPUERTO INTERNACIONAL DE TOLUCA, C.P 50200 TOLUCA, EDO. DE MEXICO
TEL. (01722) 548-0300 FAX: (01722) 548-0317




FORMA IA-50/94-A
APENDICE “A” NORMATIVO
SOLICITUD PARA EFECTUAR MANTENIMIENTO A AERONAVES Y SUS COMPONENTES
EN EL EXTRANJERO
1.- DATOS DEL SOLICITANTE.

NOMBRE: AEROPERSONAL, S.A.DE C.V.
DIRECCION: BOULEVARD DE LA AVIACION GENERAL LT 31, APTO. INT. DE TOLUCA, TOLUCA, EDO. DE MEXICO, C.P. 50200
TELEFONO: (01 722) 548 03 00 FAX: (01 722) 548 03 17

2.- DATOS DE LA AERONAVE.

PROPIETARIO O POSEEDOR: AERO TRANSPORTES CORPORATIVOS, S.A. DE C.V.
MARCA: MATRICULA:
CESSNA XA-HIT
MODELO: T.T.
680 2085:54 HRS.
No. DE SERIE: T.URM.
680 - 0014 N/A

BASE DE OPERACIONES:
AEROPUERTO INTERNACIONAL DE TOLUCA, ESTADO DE MEXICO.

3.- DATOS DEL COMPONENTE A REPARAR:

NOMBRE PLANEADOR MOTOR 1 MOTOR 2 APU
MARCA: CESSNA V'Z':‘I‘TTE%( &f{fTTJEs\‘( HONEYWELL
MODELO: 680 PW306C PW306C RE 100CS
No(S) DE SERIE 0014 PCE-CG0025 PCE-CG0026 P-114
TT 2089:04 HRS. 2038:54 HRS. 2038:54 HRS. 1238.0 HRS.
TURM N/A N/A N/A N/A

4.- DATOS DEL TALLER AERONAUTICO EXTRANJERO:
NOMBRE: CESSNA AIRCRAFT COMPANY.

DIRECCION: 2121 SOUTH HOOVER ROAD, WICHITA, KANSAS, 67209, UNITED STATES.

NO. DE PERMISO EMITIDO POR LA AUTORIDAD AERONAUTICA EXTRANJERA: FAA # CNQR918C

5.- DESCRIPCION TECNICA DETALLADA DE LOS TRABAJOS QUE SE PRETENDEN EFECTUAR::
POR LA ACTUALIZACION DEL CUMPLIMIENTO DE LOS NUEVOS REQUERIMIENTOS MANDATORIOS ADSB-OUT DO-260B PARA EL ANO 202

ACTUALIZACION DEL SOFTWARE EPIC CARGA PHASE 5.3 POREL BOLETIN SB 680-34-33 R1, ACTUALIZACION DE SOFTWARE CAS 67A TCAS I
7.1 Y EL CUMPLIMIENTO DEL DOCUMENTO DE INSPECCION 12.

6.- MOTIVO DE LA SOLICITUD: EN ENTENDIDO DE QUE NO EXISTEN TALLERES AERONAUTICOS AUTORIZADOS POR LA
AUTORIDAD AERONAUTICA Y EL FABRICANTE EN TERRITORIO NACIONAL PARA EFECTUAR LA ACTUALIZACION DE LOS
EQUIPO DE AVIONICA PARA EL CUMPLIMIENTO DE LOS NUEVOS REQUERIMIENTOS MANDATORIOS

7.- FECHA ESTIMADA DE SALIDA: 15 DE MAYO DE 2017 \

8.- TIEMPO ESTIMADO DE LA DURACION DE LOS SERVICIOS: 15 DIAS HABILES 2
9.- NOMBRE Y FIRMA DEL RESPONSABLE O SOLICITANTE: ING. JORGE FERNANDO DEL CAMPO ILLINGWORTH M
10.-LUGAR Y FECHA: TOLUCA, EDO, DE MEXICO, A 24 DE MARZO DE 2017 w

L TT: TIEMPO TOTAL DE LA AERONAVE Y/O COMPONENTE.ESTA FORMA PODRA OBTENERSE CON LA AUTORIDAD
AERONAUTICA MAS CERCANA.

L4 TURM: TIEMPO DESDE ULTIMA REVISION MAYOR.




Dear Jose,

Thank you for considering Textron Aviation to maintain your aircraft. As a part of Textron Aviation we at Cessna
ServiceDirect, LLC, referred to as the “Service Center’, have a vested interest in making sure you are delighted with your
Textron Aviation Service Center experience. As part of our commitment to exceptional service we submit for your review
the following Service Proposal. If any of the services or products described below is not as requested, please contact me

immediately for a revision.

PROPOSAL DETAILS

Upgrade Existing Honeywell Transponders to ADS-B out (Standard Turn Time)

$72,435.00

* Upgrade meets ADSB-out DO-260B 2020 Mandate Requirements

»  Continuously broadcast aircraft position, heading, and velocity

* Ground base, en-route, and terminal surveillance

* Non-radar area surveillance, and surface movement surveillance enhancements

Epic Software load Phase 5.3 will be loaded along with the new transponder transmission software.
The installation will be accomplished via Cessna service bulletin, SB 680-34-33.

Note: The above pricing assumes WAAS has been previously incorporated

This price is based on a two phases approach.

Phase 1: Mobile Service Unit (MSU) visit scheduled two weeks in advance. MSU team will remove old
PN Transponders and install Rental / Loaner Old PN Transponders. Removed transponders will be
shipped out for modifications. You are now able to operate the AC as you have been. A rental fee will
be charged at a rate of $4,660.00 for the duration of the modification. Rental unit must be returned to

TAPD within two weeks of notification of modified units availability or additional charges will be applied.

The standard MSU relocation fee and travel charges apply and will be billed on a time and material
basis.

Phase 2: At the time of removal a schedule is set for a Textron Aviation shop visit to have the removed,

now modified, transponders installed along with the required software updates. Loaners removed and
shipped back to TAPD

If during modification of the core transponders, repairs are required you will be notified of the
additional cost at the time of discovery.
“***Aircraft must have WAAS SB680-34-27 prior to installation of this SB.

CAS 67A TCAS Il Software / Upgrade to 7.1

Page 2 of 9

$27,695.00

Gary T. Genge

1/27/2017 Proposal Number: Area Sales Manager
DCN: Rev E: 09152015 1701276800014 Phone: 316-761-4607
Serial Number: 680-0014 Fax: 316-206-8791
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Gulfstream G350 Aircraft Service Change 079

“April 12, 2013

Flight Mar{ua! Revision / None
Supplement Required:

Publications Data: Data concerning this service change will be published in

a future revision of the affected manual(s). This booklet
will provide technical data until the revision(s) is

published.
Effectivity This service change is applicable to aircraft serial
numbers 4002 — subsequent.
Effect on Spares: Transponder module, PN 7517402-970, should be used
for spares following incorporation of this modification.
Special Equipment / Tools Aircraft PC Laptop with Remote Terminal Tool version
Required: 26.0 or later. Refer to Gulfstream PlaneView
Maintenance Applications disk version 8.4, or later PN
1159LAP59000.
Skill Type Required: Knowledge of the navigation, indicating / recording
" systems; electrical standard practices; and software
loading procedures will be required for this installation.
Price: Prices are subject to change without notice.
Installed Price: Installation labor is included in kit cost.**
Kit Price only: ' Domestic: $ 75,000.00
|nternational: $-76,500.00
-
This ASC is managed by Product Support Program Management (PSPM).
Incorporation MUST be coordinated through PSPM via email at
pspm@gulfstream.com or through Guifstream Aircraft Scheduling at 800-
. ) 810-GULF (4853) or 912-965-4178. If not scheduled, aircraft downtime could
_ NOTE: increase significantly. '
This ASC may only be accomplished at a Gulfstream facility or a facility that
has been approved by Gulfstream in writing to perform this specific
modification.
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FALCON SERVICE ADVISORY

4. Certification

The following table provides:

* STC numbers of certified packages depending on certification authorities

EASA, ANAC and TCCA)

» Estimated dates of entry into service of Falcon Pro Line 21 packages which are
currently in development

(FAA,

Certification
ANAC
SBAS GPS X X X X
(WAAS & EGNOS) | pe- s1¢ sT01433W1D STC 10016518 STC 2009504-01 STC SA0S-17
LCD Displays w/ FMS X X X
6.1 (LPV) Not applied
F50EX STC ST11041SC STC 10045378 STC ST11041SC
LCD Displays w/ FMS X X X X
6.1 (LPV)
F2000/2000EX STC ST11047SC STC 10048395 STC 2015511-05 STC ST11047SC
ADS-B Out X X X
(DO 260A) Not applied
F50EX STC ST02963NY-D STC 10041723 STC ST02963NY-D
ADS-B Out X
(DO 260B) Expected 2H16 Expected 2H16 Expected 2H16
F50EX STC ST02963NY-D
ADS-B Out
Dozen | stostmwo | Sue | s e
ADS-B Out
Expected 2H16 2012508-03 ST02962NY
Fz(m)zx SICETII0ENT'D for PL21 only for PL21 only for PL21 only
Dual Jeppesen X X X
Charts Not applied
F50EX STC ST11041SC STC 10045378 STC ST11041SC
Dual Jeppesen X X X X
Charts
F2000/2000EX STC ST11047SC STC 10048395 STC 2015811-05 STC ST11047SC
XM graphical weather X * Not ied X
F50EX ol
STC ST11041SC STC 10045378 STC ST11041SC
XM graphical weather X X X X
F2000/2000EX STC ST11047SC STC 10048385 STC 2015511-05 STC ST11047SC
FANS 1/A+ X
F50EX Expected 1H17 Expected 1H17 Expected 1H17
STC ST04044CH
FANS 1/A+ X
F2000/2000EX Expected 1H17 Expected 1H17 Expected 1H17
STC ST03586NY
SVs X 8 :
F50EX RC* STC ST111658C Not applied Not applied Not applied
SVS X
F2000/2000EX RC* STC ST111625C Not applied Not applied Not applied

*RC : Rockwall Colline




FORMA |A-50/94-A
APENDICE "A" NORMATIVO
SOLICITUD PARA EFECTUAR MANTENIMIENTO A AERONAVES Y SUS COMPONENTES
EN EL EXTRANJERO
1.- DATOS DEL SOLICITANTE.
NOMBRE: TRANSPORTES AEREOS MEXIQUENSES, S.A. DE C.V.
DIRECCION: BOULEVARD DE LA AVIACION GENERAL LT 31, APTO. INT. DE TOLUCA, TOLUCA, EDO. DE MEXICO, C.P. 50200

TELEFONO: (01 722) 548 03 00 FAX: (01722) 548 03 17

2.- DATOS DE LA AERONAVE.
PROPIETARIO O POSEEDOR: AERO PERSONAL, S.A.DEC.V.

MARCA: MATRICULA:
DASSAULT XA-CDT
MODELO: T.T.
F2000EX 3314:17 HRS.
No. DE SERIE: TURM.
020 N/A

BASE DE OPERACIONES:
AEROPUERTO INTERNACIONAL DE TOLUCA, ESTADO DE MEXICO.

3.- DATOS DEL COMPONENTE A REPARAR:

NOMBRE PLANEADOR MOTOR 1 MOTOR 2 APU
MARCA: DASSAULT P&W P&W HONEYWELL
MODELO: 2000EX PW308C PW308C GTCP36-150 (F)
No(S) DE SERIE 020 PCE-CF0050 PCE-CF0061 P-359

TT. 3314:17 HRS. 3223:51 HRS. 3223:51 HRS. 2227.0 HRS.
TURM N/A N/A N/A N/A

4.- DATOS DEL TALLER AERONAUTICO EXTRANJERO:
NOMBRE: DASSAULT FALCON JET SERVICE CENTER.

DIRECCION: 3801 EAST 10TH STREET, LITTLE ROCK, ARKANSAS, 72202, UNITED STATES, /’;J’}T
NO. DE PERMISO EMITIDO POR LA AUTORIDAD AERONAUTICA DGAC 118/15Y FAA # D8QR774X = /—" /]

5.- DESCRIPCION TECNICA DETALLADA DE LOS TRABAJOS QUE SE PRETENDEN EFECTUAR::
EVALUACION DE DANOS Y REPARACION DE LA AERONAVE, ASI COMO ACTUALIZACION DE EQUIPOS TRANSPONDER PARA
CUMPLIR CON LOS NUEVOS ORDENAMIENTOS ADS-B OUT (DO-260B).

LA AERONAVE SE ENCUENTRA FUERA DE LA BASE DE OPERACIONES, SUFRIO UN EVENTO NO
6- MOTIVO DE LA prOGRAMADO QUE REQUIERE ATENCION INMEDIATA Y NO EXISTEN TALLERES AERONAUTICOS EN

soLiciTu: TERRITORIO NACIONAL QUE PUEDAN REALIZAR ESTOS TRABAJOS.
7.- FECHA ESTIMADA DE SALIDA: LA AERONAVE SE ENCUENTRA ACTUALMENTE FUERA DE TERRITORIO NACIONAL

: ) NO ESTIMADO (EVALUACION Y REPARACION). 12 DIAS
8.- TIEMPO ESTIMADO DE LA DURACION DE LOS SERVICIOS: CALENDARIO (ACTUALIZACION).

9.- NOMBRE Y FIRMA DEL RESPONSABLE O SOLICITANTE: ING. JOSE DE JESUS MORALES ORTEGA
10.-LUGAR Y FECHA: TOLUCA, EDO, DE MEXICO, A 4 DE ABRIL DE 2018

. TT: TIEMPO TOTAL DE LA AERONAVE Y/O COMPONENTE. ESTA FORMA PODRA OBTENERSE CON LA AUTORIDAD
AERONAUTICA MAS CERCANA.

. TURM: TIEMPO DESDE ULTIMA REVISION MAYOR.



Aircraft Work Proposal And Agreement
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AIRCRAFT SERVICES

)

March 06, 2018
PROPOSAL LRQ17-00316 Rev: 2

TRANSPORTES AEREOS MEXIQUENSES, S.A. DE C.V.
S.A.DEC.V.

CAMPOS ELISEOS NO.400 PISO 10D

COL.LLOMAS DE CHAPULTEPEC

MEXICO DF, 11000

Mexico

Dassauit F2000EX #020 XA-CDT
ADS-B Out DO-260B

Dassault Falcon Jet Corp {Service Center)
FAA Approved Repair Station No. D8QR774X
3801 E. 10th Street

Little Rock, AR 72203

Phone: 302 985-3885 Fax: 302 322-7356

Fabiola Ribeiro
Intemational Marketing Manager

Fabiola.Ribeiro@FalconJet.com
Cell # 302.757-0667




DASSAULT | Aircraft Work Proposal and Agreement
AIRCRAFET SERVICES LRQ17-00316 Rev: 2

2.1 - F2000-F2000EX ADS B-OUT UPGRADE FROM DO-260A TO DO-260B

EFFECTIVITY: F2000 S/N 001-231 AND F2000EX S/N 001-005, 007-027 WITH ADS-B OUT DO-260A PREVIOUSLY
INSTALLED.

ADS-B OUT DO260A TG DO260B IS THE NEXT LOGICAL STEP TO ACHIEVE ADS-B OUT COMPLIANCE WITH THE
EUROPEAN AND AMERICAN MANDATES,

BEFORE MODIFICATION:
AIRCRAFT 1S EQUIPPED WITH ADS-B OUT DO260A. INSTALLED VIA STC #ST02962NY-D.

AFTER MODIFICATION:
ADS-B OUT DO260B {S INSTALLED ON THE AIRCRAFT.

THE FOLLOWING COMPONENTS WILL BE SENT FOR UPGRADE AND INSTALLED AS FOLLOWS:
- 2 EA TDR-84D, TRANSPONDERS, P/N: 622-8210-501

THE FOLLOWING NEW COMPONENTS WILL BE INSTALLED:

-2EA BA-440 FILTER/ROUTER, PIN: 601-0440-001

- 2 EA BA-440 CONFIGURATION MODULE ASSY, P/N: DASADSB2
- 3 EA  ANNUNCIATORS

ESTIMATED DOWNTIME: 5 ADDITIONAL DAYS IF DONE SIMULTANEQUSLY WITH BASELINE PACKAGE. 7 DAYS
iF DONE SEPARATELY.

NOTES:

- TO FACILITATE THIS INSTALLATION ADDITIONAL LABOR FOR THE REMOVAL AND RE-INSTALLATION OF
COCKPIT/CABIN FEATURES MAY BE REQUIRED DUE TO UNIQUE VARIATIONS IN CONFIGURATION.
- ANY MODIFICATIONS OF UNITS, WIRING CHANGES, OR DEVIATIONS FROM THE STC REQUIRED TO BRING

THE AIRCRAFT INTO CONFORMITY WILL BE PERFORMED AND INVOICED ON A TIME AND MATERIAL (T&M)
BASIS.

- THE TRANSPONDERS ARE UPGRADED VIA ROCKWELL COLLINS SB 514,

CERTIFICATION:

- FAA STC (F2000/EX): STO2962NY-D

- BRAZILIAN ANAC STC (F2000 ONLY): 2012508-03
- TCCA STC (F2000/EX). ST02862NY-D

- EASA STC (F2000/EX) APPROVAL PENDING

NOTE: (T WILL BE THE RESPONSIBILITY OF THE CUSTOMER TO OBTAIN THE DGAC {MEXICO) APPROVAL FOR
THE INSTALLATION.

Total 77,600.00

2.2 - EXPEDITE FEE FOR TRANSPONDER UPGRADES

NOTE: AVERAGE TURN AROUND TIMES AT ROCKWELL COLLINS FOR UPGRADES ARE 14-20 BUSINESS DAYS.

Total 5,868.00

2.3 - INTERIOR ACCESS REQUIRED FOR ADS-8 OUT 260B UPGRADE

Total 6,900.00

Dassault F2000EX #020 XA-CDT Page 6 of 9 03/06/2018
FR7.SC.019 REV C 4/29/08
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KEY FINDINGS

The Next Generation Air Transportation System — or NextGen — and its component programs are designed

to overhaul air traffic control as we know it and transform the National Airspace System (NAS).!" Of the four
components of NextGen, ADS-B? (Automatic Dependent Surveillance-Broadcast) is the “cornerstone” that will
transform the United States’ air traffic control system from a ground-based surveillance system, which has been
in place for the last six decades, to a satellite-based surveillance system using GPS technology. This system will
reduce traffic delays, save time and fuel, permit controllers to monitor and manage aircraft with more efficiency
and increase capacity. For this report, capacity refers to the number of aircraft managed within the system that
keeps pace with the increased demand for flights by users.

The NextGen program is managed within the U.S. Department

“ADS-B is the enabling of Transportation, Federal Aviation Administration (FAA), Air
technology for NextGen. It’s Traffic Organization (ATO). Within this operational component
the cornerstone, the first out exists a permanent program management organization
of the box.” (henceforth referred to as the Program Office) responsible

for acquisitions, services, and products. The Program Office

buys, develops and sustains systems and develops standards
for avionics. In the case of ADS-B, the Program Office was tasked with the introduction of a new layer of
surveillance into the NAS and figuring out a plan to execute it. It was granted a US$1.7 billion program baseline
for 2007-2014.

ADS-B was awarded official program status in 2007, to undertake activities to deploy the new capability, but
also to publish a federal mandate requiring aircraft operating in specified airspace to be equipped with ADS-B
by 2020. This system improves air traffic control by updating air traffic controllers of the whereabouts of an
airplane once every second, as opposed to as much as every 12 seconds under the old system. One interviewee
suggests the following analogy: “Imagine driving home tonight in your car and you only get to open your eyes
every 12 seconds.” ADS-B not only allows for more frequent updates, but more data and more accurate data,
“allowing controllers to safely meet increased traffic demands and enable more efficient flight operations.”

Success despite size and scope. The largest public works

project in U.S. aviation history, the ADS-B program is one of “Why should a ground-based
unprecedented magnitude (budget, scope and duration) for both system ask a plane who it
the FAA and its numerous non-government partners (airlines, is? Why can'’t the plane just
pilots, aircraft manufacturers, etc.). With a budget that has tell me? And I'll listen on

surpassed US$1 billion, and a timeline of over 13 years from the ground. And that’s what

program initiation to the mandate compliance date, it could ADS-B does. ”

have encountered myriad hiccups, even failures, as it progressed
through its various lifecycles.

" The airspace structure is a complex environment that requires the use of highly technical air traffic control (ATC) procedures. The Federal
Aviation Act of 1958 established the FAA and made it responsible for the control and use of navigable airspace within the United States. The
FAA created the National Airspace System (NAS) to protect persons and property on the ground, and to establish a safe and efficient airspace
environment for civil, commercial, and military aviation. The NAS is made up of a network of air navigation facilities, ATC facilities, airports,
technology, and appropriate rules and regulations that are needed to operate the system. Source: www.faa.gov.

2 Automatic Dependent Surveillance-Broadcast, more commonly referred to as ADS-B.
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Instead, it has managed to persevere through both the development and implementation phases to enter the
operational phase with the future looking extremely bright. More specifically, ADS-B has accomplished the
following:?

Initiated efficiencies to meet baseline cost and schedule expectations with project expenditures coming
in lower than planned. Earned Value Management (EVM) shows the program meets baseline cost and
schedule expectations, and project expenditures are lower than the current plan, also due to efficiencies.
Furthermore, these results are shown consistently across EVM, the Simplified Program Information
Reporting and Evaluation (SPIRE) tool*, the Federal IT Dashboard, and the Exhibit 300 Program Baseline.

Awarded additional funding or “plus-ups” from U.S. Congress two years in a row and immunized from
budget cuts that affected other NextGen programs. Congress was impressed with the solid performance
of the program in its first two years — meeting milestones, developing traction and engaging industry —
and felt it was critical to investigate future applications and continue to stimulate equipage.®

Achieved all benefits and service objectives at its various target sites, which resulted in increased safety
(lower accident rates) in remote regions, fuel savings, capacity, distance savings and decreased search-
and-rescue and flight-delay times, among other positive outcomes.

Accelerated equipage of ADS-B technology through incentivizing early adopters which would not have
happened had the program not offered to offset airline costs around certification, and non-recurring
costs around engineering and testing.

Achieved 15 of 16 technical performance goals, including interval and latency requirements.

Key building blocks to success. The numerous industry
accolades and considerable press attention make the ADS-B
program worthy of additional attention.

With that goal in mind, this study examines the key
“building blocks” of program success, including but not
limited to the following:

Strong leadership and management skills. These were
essential to meet the aggressive schedule and other
goals set by executives.

A history of project/program management practices. These were in place long before the ADS-B contract
was awarded in 2007, and the belief in the value of these practices grew stronger and spread more widely
across the FAA as each milestone was achieved.

Effective and transparent communication. Utilized both internally and externally with industry and other
stakeholders, effective and transparent communication kept everyone highly engaged and motivated,
and feeling part of the same winning team.

Proven project/program management processes and metrics, such as EVM, rolling-wave planning, post-
implementation review (PIR) and risk management were relied upon as needed.

® “Surveillance and Broadcast Services (SBS) Phase 1 Post-Implementation Review (PIR) Report,” March 7, 2013.

* The FAA uses an acquisition tracking database, known as the Simplified Program Information Reporting and Evaluation (SPIRE) tool to track
and report the progress of all approved acquisitions toward schedule and cost performance targets. GAO-10-629, July 2010.

% Equipage refers to the process of equipping aircraft with “communications, surveillance, navigation, and other NextGen avionics equipment,
such as ADS-B, either in the form of an equipment or software upgrade depending on the age and type of the aircraft.
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Deliberate and sometimes unorthodox strategies around the use of the business case. The program
opted for a service-provider approach, and engagement of stakeholders led to outcomes that otherwise
may not have been achieved.

The road to success has been paved with many challenges. The program struggles with external challenges,
such as achieving harmonization of requirements across North America and the European Union; aircraft
manufacturers who worry about impending budget cuts, and losing momentum for future projects as the
program begins to “twilight,” were just a few of the challenges. The size and scope of ADS-B means coordination
and integration of EVM across its many programs and projects has also been difficult.

Best Practices and Lessons Learned are equally plentiful. Notably, some of the challenges, once overcome,
also managed to become best practices. These practices included setting program milestones on an aggressive
schedule, integrating multiple performance measures and, in general, relying more on standardized processes.
Interviewees also point to communication that encouraged openness and honesty and highly collaborative
stakeholder relationships. As a result, problems were identified and solved in a more timely fashion. Other
federal government agencies would benefit from instituting these practices and lessons learned in the spirit

of growing the project/program management discipline and increasing adoption of organizational project
management activities.
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DETAILED FINDINGS

Immune from Budget Cuts

An early indicator of program success was the granting of federal funds or “plus-ups” two years in a row.
Because the program has consistently come in on time and within budget, it has never taken a budget cut
(outside of universal sequestration). Congress granted additional funding as the program gained traction, hitting
necessary targets and engaging and impressing the industry. This allowed the program to investigate future
applications that would continue to stimulate equipage of aircraft to meet the 2020 mandate. The program was
granted two plus-ups, one in 2008 for US$9.4 million and another in 2009 for US$6.8 million. “These were not
huge sums,” recalls one interviewee, “but these plus-ups from Congress to investigate other opportunities to
leverage this investment would [ultimately provide] additional benefits. ADS-B was a real building block for

the future.”

Post-Implementation Review

What is more impressive is the consistent way in which the program met the majority of its baseline goals
throughout Phase 1, which resulted in the conclusion that the “business case is still valid.” The 2013 PIR Report
assessed several key areas, each of which is detailed below with specific metrics.

Business Results. According to this

report, EVM shows the program meets First Year: |2007 =| LastYear: [2014 =  SetYears |

baseline cost and schedule expectations, The hardcopy can display a matrix of 6 years or fewer (plus Prior, Beyond and Total).
and project expenditures are lower than

the current plan due to efficiencies. The Baseline Cost at Completion (BCAC) | $1695.1M |

SPIRE database illustrates this point, Estimated Cost at Completion (ECAC) | $1711.2M |

indicating a Cost Variance at Completion
of US$-16.1M (-0.95%) as of February
2014 (see Exhibit 1). Note: this variance Exhibit 1
is associated with the two congressional plus-ups referenced above, which added scope outside of the original
baseline. Otherwise, the program is estimating completion within the baseline cost.

Cost Variance at Completion (BCAC-ECAC) | s-16.1M (-0.95%) |

Furthermore, these results are shown consistently across EVM, SPIRE, the Federal IT Dashboard and the Exhibit
300 Program Baseline. Although slightly behind with one delay in Service Volume Design Approvals, all variances
are within 5% of the program baseline.® The Federal IT Dashboard in particular reports the overall status of the
ADS-B program rated as “green.” Exhibit 2 demonstrates that 11 of 16 key milestones were achieved on time,
with September 14, 2014 representing the completion date for the final milestone.

8 All measures of success detailed in this section can be found in “Surveillance and Broadcast Services (SBS) Phase 1 Post Implementation
Review (PIR) Report,” March 7, 2013.
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Investment Decision (Segment 1 only) Jun-06 Jun-06
Investment Decision (Segment 2 only) Feb-07 Feb-07
Segment 1 Contract Award Aug-07 Aug-07
Segment 1/2 Investment Decision Aug-07 Aug-07
Segment 1 Preliminary Design Review (PDR) Completed Nov-07 Nov-07
Segment 1 Critical Design Review (CDR) Completed Feb-08 Feb-08
Segment 1 Key Site |OC of Broadcast Services Aug-08 Aug-08
Segment 1 In-Service Decision (ISD) of Broadcast Services Nov-08 Nov-08
Final Rule Published in Federal Register Apr-10 Apr-10
Segment 1 Surveillance and Broadcast Services ISD for ADS-B Sep-10 Sep-10
IOC ADS-B Capability on CARTS IIIE at New York TRACON Jun-11 Jul-11

IOC ADS-B Capability on STARS at Houston TRACON Jun-11 Mar-12
IOC ERAM Release 3 with ADS-B Capability at Houston Center Sep-11 Apr-12
IOC at Colorado WAM Key Site Sep-12 Sep-12
Achievement of Critical Services ISAT at all 306 Service Volumes Dec-13 Apr-14
Complete IOC Surface Advisory Services at all 35 ASDE-X Sites Sep-14 Open

Exhibit 2

Another indicator of success, the SPIRE dashboard suggests that, as recently as February 2014,” the program
rates “green” in four of six critical measures during the current deployment phase (financial, schedule, resources
and program manager) and “yellow” in the other two (technical and external interest). (See Exhibit 3.)

Program Assessment Program Phase: |Deployment - February 2014  Retumn
. i f External Program
Financial Schedule Technical Resources Interest Manager
Exhibit 3

The OMB (Office of Management and Budget) dashboard® variances suggest similar results (note: the OMB cites
yellow ratings when variances are plus or minus 10% to 20% of planned values, so both overruns and underruns
are flagged). (See Exhibit 4).

TFAA, SBS Measurement & Analysis, Performance Control Board, March 27, 2014.
8 |bid
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Number of Projects: Cost Variance Schedule Variance
13 - O

e e Project Life C_ost Schgdule
Cycle Costs Variance  Variance

Subscription Fees $590.25 M . .

Service Volumes ISAT $183.68 M O O

Air Traffic Control (ATC) Surface Advisory Services $138.04 M . ‘

Ground Based Interval Management (GIM) $100.35 M ‘ ‘

Automation Upgrades $91.82M . .

Terminal ATC Separation Services $23.03 M ‘ .

In Trail Procedures $13.66 M . ‘

Colorado Wide Area Multilateration (WAM Phase 2) $9.44 M (O

Avionics Updgrades $8.72 M .

Traffic Situational Awareness with Alerts (TSAA) $6.26 M . ‘

EN Route ATC Separation Services $5.94 M .

3 Nautical Mile Separation $3.49M ‘

Flight Deck Based Internal Management $3.36 M .

Exhibit 4

Performance. In general, the system meets availability, latency and update interval technical performance
measures (or TPMs) for all services. There are occasional (<1%) TPMs that do not meet requirements for a given
month, but for >99% of the TPMs, the system meets or exceeds requirements. Insiders insist that context is
important: it is natural, often expected for systems to go through continuous improvement once fielded, as
operators find innovative ways to use the system and issues continue to be debugged.

©2014 Project Management Institute, Inc. 7
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Benefits and Service Objectives. Benefits and services represent additional areas of success for the program.
According to the 2013 PIR Report:

Gulf of Mexico (or GoMex) has seen efficiency improvements on the following counts:
Fuel savings (98 lbs. of fuel saved per equipped Instrument Flight Rules® on direct routes)
Increased capacity (a four-fold increase in low-altitude airspace usage)

Distance savings (a weighted average of 5.62 nautical miles), predictability and effectiveness
(on-time crew changes)

Safety Instrument Flight Rules operations allow helicopter pilots to avoid “scud running” during bad
weather; implementation of real-time weather systems allows for more informed decision-making
and fewer flights that have to be aborted due to weather)

Alaska has shown an increase in safety measures, namely:

Lower accident rate (for 2005-2009, the accident rate per million operations was 30.1% lower for
ADS-B-equipped aircraft than non-equipped aircraft)

Decreased search-and-rescue time (ADS-B data allowed for a flight to be located quickly and to save
the life of a pilot)

Colorado Wide Area Multilateration™ (WAM) has reduced delays and spacing:

Fewer delays (average airborne delay during all weather conditions shows a trend toward fewer
delays)

Reduced spacing between flights (average spacing between arrivals and departures was reduced at
two airports for three one-year periods in a row)

Strategic Impact and Effectiveness. Although the program did not achieve the expected equipage rates, the
PIR report stated that “incentives to early adopters were effective in accelerating equipage with rule-compliant
avionics.” The program lead explains the failure to meet expectations around equipage in this way:

“When the program baseline was set in 2007, the FAA was not aware that the ADS-B avionics standards would
need to be modified. Through international coordination, the FAA determined that the standards needed to be
changed to provide better quality data. These changes were completed in time to support the rulemaking, but
it then took about two years for manufacturers to start developing avionics that met these new standards.”

In other words, “this was a complex endeavor that was facing many challenges and, no matter how much
estimating on cost and schedule (risk adjusted) there will always be some ‘unknown unknowns’ that can
wrinkle the plans.” “Fortunately,” the program lead continues, “the strong application of program management
techniques like risk management, communication management, stakeholder management, requirements
management and so forth, afforded this program with the ability to succeed in spite of the complexity.”

® Arule sets out new or revised requirements and their effective date. It also may remove requirements.
10 Wide Area Multilateration is another NextGen surveillance system being deployed by the Program Office using the same management
techniques as ADS-B.
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NextGen: Snapshots of Success

In addition, the FAA “NextGen” website illustrates performance in a series of “snapshots” that further attest to
the success of that program." Specific to ADS-B, however, is a story highlighting “new paths” created over the
Gulf of Mexico. It traces the path of a JetBlue flight that would have had to reroute due to bad weather, costing
both time and money, had it not been equipped with ADS-B technology. It reads:

As passengers dozed on a JetBlue redeye from Los Angeles to Fort Lauderdale, a 200-mile line of
thunderstorms loomed along the Florida coast. The flight would normally require a long reroute to the north
and around the severe weather, delaying the expected pre-dawn landing. But with NextGen technology on
board, all that was needed was a slight diversion to the south and the passengers landed on time.

Re-routing around the thunderstorms would have added about 15 minutes to the trip and caused the airliner to
burn an extra 60 gallons of jet fuel. This would have pumped an additional 1,200 pounds of exhaust emissions
into the atmosphere.

Groundwork for Success Had Been Laid Pre-Award

There is agreement among those involved that the FAA, and the Surveillance and Broadcast Services (SBS)
Program Office in particular, had been building a solid project/program management foundation even prior

to the ADS-B contract being awarded. Ultimately, this facilitated a smooth transition from research through
implementation and provided the underpinning for a successful program. The establishment of clear objectives,
schedules and milestones early on was supported by a pace and tone that drove individuals to succeed.

The Program Office also incorporated industry input from the beginning. Prior to awarding the contract for
ADS-B services, the SBS Program Office made an effort to explain its objectives to various bidders on what
were coined “industry days.” On these days, bidders were given an opportunity to meet one-on-one with
representatives of the program and give feedback on building and performance specifications. The result was
an improvement in the overall baseline of the program. Subsequently, the Program Office introduced the
Request for Proposal (RFP) process in two separate phases as opposed to the standard one. The first stage
solicited technical input, which was then critiqued by the FAA, allowing vendors to address any shortcomings
and resubmit during the second stage. “That allowed us,” explains one interviewee whose firm was ultimately
awarded a contract, “to take their feedback and submit a better proposal... which made for simple, streamlined
negotiations [in the end]. We were able to hit the ground running.” The two-phase RFP process also proved very
conducive to meeting schedules.

Consistent, Bold Leadership was Essential
Another area in which agreement exists is the pivotal role

leadership played in the success of this program, especially at “As much as there was sound
the development and early implementation stages. For starters, program management going

the lead program manager on ADS-B provided his internal on [at the FAA], leadership was
workforce, as well as external partners and stakeholders, with a still the main factor leading to
clear roadmap that would not accept anything short of success. the success of this program.”

The lead program manager had established a reputation for

" http://www.faa.gov/nextgen/snapshots
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taking programs from concept to deployment successfully, and ADS-B was no exception. His leadership
effectively managed expectations and identified key documents and control mechanisms that were necessary
“to take the program from beginning to end, so we stayed focused on the work we needed to do,” says

one interviewee.

Success Spreads Easily

Over the years, the success of the ADS-B program, both individual components as well as overall culture,

has found its way into other programs and taken on wider breadth within programs. This is due in part to the
typical movement of key individuals around the FAA who “lived it and now own it,” and ultimately grew the
culture, says one interviewee. ADS-B encouraged everyone to be intentional in their decision-making. It has
become much more common to challenge oneself to doing things differently than in the past, to do everything
with regard to the baseline or to consider the service-provider approach or, more generally, to find cheaper
alternatives. These represent just a few examples of the change in mindset. One interviewee explains it more
eloquently: “It's about being intentional in all your decisions...you didn’t see that back in the day, and you
don’t see it across all programs. We are branching this culture, expanding it — it's taking root, but there is still
room to grow.”

The strong reliance on project/program management principles,
activities and tool sets allowed this culture to spread easily
throughout the administration. Team members concur that
project/program management was valued, if not always
perfectly understood (applying EVM, for example), from day
one, as external partners worked very closely with the lead
program manager. As one interviewee explains, it was organic: “We weren’t told to do it and check a box. We
knew it was integral to the daily execution of the program.” They describe an environment, in vivid contrast
to other federal agencies and offices, where project/program management success may be dependent on the
experience of one individual, usually a program manager brought in from elsewhere to manage a single program.
More often than not, that individual “burns himself out, and if he goes away, the program fails. We have a
succession of things, a structure, that ensures a continuity, that we can repeat this.”

“We not only embrace it, but we live it... we come from varying backgrounds — military, industry or vice versa
— others are lifelong federal employees, and yet the skill sets and shared knowledge have been crucial. It helps
ensure that we cross-train, cross-pollinate, and not revisit mistakes we made last time,” he continues.

Leadership Firmly Rooted in Mature Project/Program

Management Principles “ADS-B is a shining

According to one interviewee, the Program Office applied example of successful
aggressive timelines and strict management discipline to this program management.
endeavor from the beginning, to the awe of other programs in I am proud to say I have
the portfolio. The Program Office also established an objective been part of the team since

statement for the program, instituted a governance process,
and identified the internal and external mechanisms critical
to success early on. The project/program management plan
created was based on core project/program management principles. Explains one interviewee, “A lot of those

day one.”

esoteric program management products that they say you're supposed to do, well, we actually did from day
one.” Following project/program management processes and structure while tailoring it to the specific needs
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of the program, these strategies worked to help everyone involved stay focused while being pulled in many
different directions. As a result, an already mature project/program management culture advanced even further.

Skilled Management Style

The Lead Program Manager was able to successfully manage the many disparate areas of risk that were
encountered, whether they were technical, programmatic or political risks, while allowing his workforce to not
only stay focused but also to remain highly motivated throughout. He expect