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- h ANALISIS REGULATORIO

REGULACION ESPANOLA SOBRE DRONES

3. Podran reaslizarse sctividades aéreas de trabajos técnicos o cientficcs por ssronaves
civiles plotadas por control remoto, de dia v en_condiciones meteorologicas visuales
CON SUECION a los siguientes requisitos:

a) ...

B ...

¢} Las aeronaves civies pilotadas por control remoto cuya masa maxima al despegue
exceds de 25 Kpg. v no sea superior 3 150 Kp. y_aquéllas cuya masa maxima de
despeque sea igual o superior a 150 kg destinadas a la realizacion de actividades
de lucha conira incendios o busgueda vy salvamento, solo podran operar, con las
condiciones y limitaciones establecidas en su certificado de aeronavegabilidad
emitido por |3 Agencia Estatal de Seguridad Asrea, en espacio aéreo no controlado.
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- h ANALISIS REGULATORIO

REGULACION ESPANOLA SOBRE DRONES
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ANALISIS REGULATORIO
mmcm

REGULACION EUROPEASOBRE DRONES

RIGA MEETING (De/0352015):

1. THE OPERATION OF DROME 2 SHOULD BE REGULATED IM & MANMNER PROPORTIONATE TO
"EL RIESGD ESPECIFICO DE LA OPERACHION™

4. LA ACEPTACHOM PUBLICA EX FUNDAMENTAL PARA EL DESARRDLLO DE L& OPERACHDN DE L O DROME S

DOCUMENTO EASA [15/03/2015) -

CONCEPTO DE OPERACIIN PARA DROMES:

“CLAWFICACION BARADA EM EM EL RIEXZ0 PARA REGULAR L& OPERACION DE LO2 AMOMNES
MO TRIPULADOE™

-~ CATEGORIA ABIERTA
~CATEGORIA ESPECIFICA DE OPERACHIN [INCEMDHD S FORESTALES ! MITRORREX)
~GATEGORIA CERTIFICADA




ANALISIS REGULATORIO
mmcm

COMENTARIOS

.~ REGULACION EN EVOLUCION

~-ASUMIR DIFEREMNCIA DE "PERCEPCION CIUDADAMA™ DROMES / AVIONES

.-BARRERAS DE ENTRADA: SEGURIDAD .- AEREA

.-TERRESTRE
PRIVACIDAD CIUDADAMNA

~VENTAJA EUROPEA

~CASDS FINCIDENTES (42 GRUPO [ INCIDENTE 5 L 5A)

.-NO PREPARADOS OPERACION COMBINADA TRIPULADA / MO TRIPULADA
.-CORTO-MEDIO PLAZO DROMES INCENDIOS FORESTALES "OPERACION MOCTURMA™

~ZONA INCENDIO ESPACID AERED SEGREGADO




"'--.“al.l ANALISIS TECNICC
NITROFN

DRONES DE APOYO OPERACIONES DE EXTICION

DRONES DE ATAQUE OPERACIONE DE EXTICION




ANALISIS TECNICO
mrﬂohl

DRONES DE APOYO OPERACIONES DE EXTICION

CAPACIDADES OPERATIVAS:

- OPERACION H24

- DBTENCION TRANSMISION INFORMACION TIEMPO REAL

.-GRAN VARIDAD SEMSORES [INFRARROQUOS, VISUAL, ETC)

-~ RELE COMUNICIONE 5 (OTROS ESTACIOMES TIERRA, SMES TRIPULADOS ATC)
- SEMALAR OBJETIVOS DROMES ATAQUE ([LASER. GEOLOCALIZACION)

~OBTENCION PARAMETROS METEOROLOGICOS




“'-a ANALISIS TECNICO
NITROF

DRONES DE ATAQUE AL INCENDIO: EXTICION

CAPACIDADES OPERATIVAS:

~OPERACION H24
~-DESCARGA AGENTE EXTINTOR COM PRECISION
~MANIOBRA DEDESCARGA SIN RIESGO PARA LAS TRIPULACINES

~MEJIRAR LA EFICACIA OPERATIVAR RESPECTO MEDIOS AEREOS ACTUALES

~MEJORAR LA EFICIENCIAECONOMICA RESPECTO MEDIOS AEREQS ACTUALES




NI moh-

DRONES APOYOD
TOW £ 25 KG

-~ GRAN VRRIEDAD EMN EL MERCADO

DRONES DE APOY O

-~-DESPEGUE [ ATERRIZAJE: VERTICAL (COPTERS) O A MAMO ([ala fija)

~AUTONOMIA: PEQUEFRA - MEDIA
.~-BUENA: PORTABILIDAD

~CARGA UTIL: 3-8 KG

.~ RANGO DE PRECHD): DECEMAS MILES €

~DISPONIBILIDAD EN EL MERCADO: ALTA
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qu DRONES DE APOY O

DRONES APOYO
y— TOW < 25 KG

CATUAS - ATAAOS 50

MTOW: 2905

Payioad: 3003

Endurance: 120 minuies

Take-0f Hand-isunch / Landing: paachuis

LSO - HEXAELFO

MTOW: 6,930 g

Payioad: 3,320 Mg
Ercurance: 40 minutes
Taice-0f | Landing- WERTECAL
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mmoh. DRONES DE APOYO

DRONES APOYO

TOW = 150 KG

- GRAN VARIEDAD EMNEL MERCADO

.- DESPEGUE [/ ATERRIZAJE: CATAPULTA /RED / PARACAIDAD /AERODROMO
~AUTONOMIA: GRANDE

~PORTABILIDAD: MODERADA

~CARGA UTIL: 20-50KG

~RANGO DEPRECIO: CENTEMAS MILES €

-~ DISPONIBILIDAD EN EL MERCADD: MEDIA
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DRONES DE APOYO

LSO — K150

MTOW: 1505
Payioad: 50 Hg
Endurance: 18 HORAS
Take-of | Landing: PISTA

VIR DILE Sreeg' TE o el

DRONES APOYO

TOW = 150 KG

AERTEC - TARSIS T35
MTOW: 75 g

Pafiosd: 12 Kg
Endurance: § HORAS

...rdm.' Parscs ol

IMNDRA - PELICAND
MTCRY- 200 g
Payioad 30 Kg
Ercirance: § HORAE

...l'lll'u.' Paracaiies
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mmo;h DRONES DE ATAQUE

ESTADO del ARTE

Tecnologias aeronauticas, procedimientos de coordinacian y
metodologia operativa de hace + de 60 afios...

Los medios aéreos actualesson:

Lentos

Descargas manuales
Operacion diuma

Aviones deunsolouso
Operacion muy arriesgada

PARADOJA TECHNOLOGICA:
TIEMPO de DETECCION vs. TIEMPO de REACCION

P L
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- h DRONES DE ATALUE

ESTADO del ARTE

-~ Avances ofras ramas de la aviacion vs aviacion forestal
~Operacion en el peor de los entornos (meteoroldgico y orografico)

~ Aviones fripuladosy caros ws DROMES (no tripulados) y baratos
~ Aumento grandes incendios nivel mundial

~Medios agreos actuales insuficientes ante grandesincendios

NUEVA ESTRATEGIA Y OBJETIVOS:

* MAYORCAPACIDAD DE DESCARGA

* REDUCION TIEMPOSREACCION

* OPERACION H-24

*  SIN RIESGO PARA LAS TRIPULACIONES
*  SIGNIFICATIVA REDUCION DE COSTES

TIECE PTLL Sreery T E oy
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h DRONES DE ATAQUE

ESTADO del ARTE

747 JUMBO: 74.600LITERS
DC-10: 45.000LITERS

747 FIRTS OPERATIONAL FLIGHT: 2009 EN CUENCA

Wi EWVERGREN. COM

.- NO OPCION, CBALLO GRANDE ANDEO NO ANDE // SOLUCION A LO
AMERICANO//PASADA A 50NM

.- CUENCA 2009 , TMANADRID, PERRO, ALTO, SE FUE

.- NO NOCHE

NO VALIDO PRIMER ATAQUE, MUCHO TIEMPO, CARO DE OPERAR
AUSTRALIALO DESCARTO

AUSYTARLIANO ANFIBIOS

UNO LLEGO CON UN MOTORTOCADO DC-10
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DRONES DE ATAQUE

Beriev Be-200 .

11,300 LITERS ESTADD del ARTE

-~ FIRST FLIGH - 58

~IH PRODUCTHON

~TOTAL PRODUCED: 3

~ESTIMATED COT PER UIMIT: = 50 ME

.- GRECIA COMPRO 10 ;?77?

.- ESPANA DESETIMO PANTANOS SEQUIA T.O. RUN
.- DEPOSITO DE AGUAMUY EXTENDIDO

.- POSIBLE COMPARA ESPANA ?2?2??
- EN EL MARISLAS CON SOTAVENTO

17



MAFFS-I

- QUITAY PON
.- GUARDIA NACIONAL
- ESTE ANOUNO ESTRELLADO

DRONES DE ATAQUE

ESTADO del ARTE

C-130 MAFFS

Modular Airborme Fire Fighting System

~MAFFS-I (1971) =11.000 LITERS
~MAFFS-I (2007)=13.000 LITERS

MAFFS-II
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- QUITAY PON
.- GUARDIA NACIONAL
- ESTE ANOUNO ESTRELLADO

DRONES DE ATAQUE

ESTADO del ARTE

C-130 RADS-XXL

COULSON
Modular Airborne Fire Fighting System
~RADS-XXL = 13.325 LITERS
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h DRONES DE ATAQUE
NITROF

ESTADO del ARTE

PCADS

Precision Container Aerial Delivery System

~2.000 Lb. (307 liters) Bulk Liquid Packages that dienarcalinuid madia onto g
specific target

~100% Bio-Degradable

.-500 Ft + AGL

.~ 3.000 USG ( 11.356L)-C-130
~12.000 USG (45.424) -C-17

Caytym Guardian Deployment System (ISRAEL) 1,500

A
[
LS
- L
JL-"
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m DRONES DE ATAQUE
N

ESTADO del ARTE

BOEING WATER BOMSLETS

- 2800 WATER BOMBS X 50 POUNDS (22,5 LITROS)
.~ USEFUL WATER BY FLIGHT = 65.317 LITERS

1,000 to 2,000 FEET ABOVE GROUND LEVEL USING PRECISION NAVIGATION AMD
AIRDROP INSTRUMENTATION

-

g i BT Cal T Boseg MR el
el Ry e bW El R rpEeadar e T
ey e iy e e T Lo i

.- AVION GRNDE DE BOEING
.-NO NOCHE
.- BOLIDOS
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mmcm

DRONES DE ATAQUE

FLAMINGO (EMBEMTION)

FLAMIMGD |5 A GUIDED BOME

M3 IGPE AMD OTHER 3EMIDRI WATH A LOAD OF X0 LITERSE

INCORPORATEY A RECOVERY MECHAMISM THAT ALLOWW S THE IEFLRATION OF THE COMTROL
UNIT WHICH RELEAZEY A PARACHUTE JUIT BEFORE IMPACT

ESTADO del ARTE
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DRONES DE ATAQUE

ESTADO del ARTE

SINGULAR AIRCRAFT26

SUPERFIDES DE OPERADON: AGUA & TIERRA
MTOW = 3.500 =

MAX LDAD CAPAOITY = 2,200 G [ fuel + water |
CRUNSE AT 75% POWER [MITOW) = 150 KTS
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DRONES DE ATAQUE

5 . v
LEENNES D MARNTIN _+
o
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mmoh. EXTINCION NOCTURNA

CAFPACIDAD OPERATIVA
DE
EXTINCION NOCTURNA

L& GRAM CARENCIA OPERATRE DELDY MENOE AEREOS

L& OPERACKON AERFA MOCTURMA DEBEEY PUEDE IER “MO TRIPULADA™

L& LUNCHA CONTRA LOS INMCENDHOE DEIDE EL MRE TIEME GUE 3ER H-24 [NON ETDP FIEHTING)
APROVECHAR LAY MEJORES COMDICIOMER METEOROLOGICAS MOCTURML

L& PRIMERA MOCHE CLESE EM LOS GRAMDES IMCEMDNOZ

3ER COMPLEMENTO DE LO3 MEDHO3 AEREDQY DNURMOI

MEMR OPCIONES REGULADORAS

26



EXTINCION NOCTURNA

womER PTLE

Fop i gt o Bt & ] P

Center of Excellence for

Advanced Technology

Aerial Firefighting
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EXTINCION NOCTURNA

747 SUPERTANKER
NIGHT OPERATIONS
A new paradigm ?
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EATINCGION NOCTURNA

DROP STATS

EFFECTIVE DROPS/CL

400-7 ft. AGL
+300 ft. footprint
B =2 mi. length
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N—. EXTINCION NOCTURNA
GSTS QUESTIONS

Is the technology there?

* Can it be done safely?

* What are the advantages?

¥ Can it be done as safely, or more safely and effectively than
day ops?

* Do benefits outweigh risks?

* Is it cost effective compared to day ops?
¥ What are the prerequisites for “tactical operations?®”
v Challenging environment - RiskAssessment

v Higher drop AGL required
¥ Must be “fire specific”

+v" Has potential — fire WX modification and direct
attack

30



mmahl

“The introduction of Night
Vision Goggles has been
the single most important
advance in night flying
Operations for the Rescue
Helicopter Service and has

EXTINCION NOCTURNA

significantly enhanced the
overall safety for the flight
crew, allowing a better Air
Ambulance and Search
and Rescue capability...”

31



; h EXTINCION NOCTURNA
NITROFH

NVG Disadvantages

Cost of startup (Cockpt Lights, Gogoles and Tralminmg )

Cost of maint@aining ot curmenoy it not used iregquenthy in rouatimes
opeErations

Field of wiew s 40 deqreas
Limitesd depth percepiion
Visual ilusions associated with the night Might amnd the use of NWs's

The dynamic rangs of handling bright lights in a dark background s
limdtedd. High @nd millitary grade MW o Supaerior dynamis ramae

Loww Time i lots may excesd their skill lewvel attempting to
combine fiving on fires in the mountains at Nnight

Loss of situational avwareness or spatial disornientation

Potential CFIT

Siqnificant overall increased risk to
aviation operations

32



h EXTINCION NOCTURNA
NITROF

The decision to fly helicopters at night for water
drops should only be considerad after a
thorough risk / banafit analysis. Nighttima
helicopter operations may be appropriate in
situations where the following conditions exist:

= Lives are or will be threatened

= Structures ars or will be threateasned
= Resources or infrastructure of significant
value are or will be threateanad

The assigned pilots(s) must approve of the
operation:

= Confirm operation is in compliance with
FIRESCOPE Night Filying Operations

= Pilots should NEVER be pressured into
night operations!

33



EXTINCION NOCTURNA
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EATINCION NOCTURNA

IR PILL B e ]

L = -
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h EATINCION NOCTURNA
NITROF

Optionally Piloted K-Max Demonstration

Successes Challenges

36
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.~ CONCEPTO

NITROFIREX, es un innovador concepto en el mundo de los DROMES, Cuyo
objetivo es desarrollar |a capacidad de rociar o espolvorear una gran
cantidad de agente en entornos donde hacerlo con aviones tripuladaos
es peligroso, dificil o imposible.

VIR DULE Sreeg' TR g el
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—_— DEFINITION

NITROFIREX s the main elements to be usedare:

‘LAUNCHER AIRCRAFT" or LA
A heavy transport aircraftwith a rearramp.

"AUTONOMOUS GLIDING CONTAINERS™ orAGCs
These carrythe payload from the LAto the the programedrelease point.

39



m OPERATION PHASES OF THE AGC

2.- GLIDE and GUIDANCE

The AGCs containing the payload glide fo their target and are
equipped with a guidance system which makes it fully autonomous
fromthe launchtothe targeted release point (glided-guided bomb).

Ll

=

Ly b l""":' - 'F':
AGM-1544 [J30VV)

40



mmoh. POSSIBLES USOS DEL CONCEPTO

INCENDIOS FORESTALES DE NOCHE

OTROS FUEGOS

EMERGENCIAS NUCLEARES, QUIMICAS or BIOLOGICAS
FENOMENOS METEOROLOGICOS

FUMIGACION PLANTACIONES DE DROGAS

FUMIGACION de PLAGAS o SEMBRADO (Areas remotas y/o inaccesibles)

41



mnh AGC DESCRIPTION

DROMADER : 2.200 L = |
NITROFIREX: 2.500  250L o
AIR TRACTOR: 3.100L

CAMADAIR CL-215/415:5.500 L

5.0m

serzmr

AGCS TOTAL WENSHT © 3.000 kg [ +/-250 ig)

AGCs EMPTY WENGHT : 500 EG ["20 % TOTAL WEKEHT)

AGCS PR LOAD © 2500 [+~ 250) UTRES (48 - 5 Siotsi oo | 73450 %85 0rvatamal
AGD: IMENSIONS [ mefer) 5.00LENGTH 125 HIGH, 0,75 WIDTH

AGCS VOLUME: 3,75 MW" a0 it salaral

TOTAL WOLUME NECESSARY - £,6575 M"

B EDLL Srmeryy B I - b el Fi=t= A1~
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mmcm EJEMPLOS AVIONES LANZADORES
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—.. N ESTADISTICAS FORESTALES

Estadisticas Incendios Forestales en Espaiia

Economic loss over the last 20 years (1932-2011) 8.125 mill € {307 mill €'year)
Average affected surface last 20 years (1s33-2012) 133.288 halyear
Average annual fires last 20 years (1ss30010 18.322 firesiyear
M" of fires years 05 to 123 a6 1R 11812 0 T T 1LTER  16EE | 150
Mumber fires with use of aircraft 07 /08 /08 /10 2.554 /2702 4.235/2.963

Avwerage number of aircraft used in firefighting (last 5 years) > +160 (74 PLANE 8 | abowve 26 HEL)

AT, T AT AL NS MO ST A LIS % ICSPARA. AT BT, g e~ T MALA
=5 S O P A AR B 21 Dl Ry
R A T R e N L AN
TS T, R ST A MOS0 I . AT B g 7 /Thl LAl

S T, MDA SR NS N ORST A LS D8 (TSRS RS, . B a5 LS G R LS
mrnmmmﬂmmfm I&o—.ili ““l!hmhﬂ [LER-T SN E
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NITROFIREX

PATENTED CDUNTRIE B

ESTC EEFRESENTA FOLAMENTE EL 2 7 T AREA QUENMMALDA EN EL MUNDD ANUALMENETE
CTAL AREA QUEMADA ANUALMENTE = 371 .2 Mha =6 3 VECES LA FENINSULA IBERICA

T
F

AREA QUEMDA ANUALMENTE

VIR DULL Sreeg' TE

[POR REGIOMES)

e

1, 8% OF TOTAL

ANALISIS MERCADO

TORAL: S.861 .0:01

SPAIR: 3T.A% OF FURGFE  AREA QUEMDA AMUALMENTE

[% TOTAL PAIS)
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m ANALISIS MERCADO

PERDIDAS ECONOMICAS AVIONES
p I . 307 ME 18%... .cvreome 160 ACFT
100%.......... 1 L2BNE 100%..........8-300 ACFT
8.000 ME 4,000 ACFT [wzPanss = 12 HEL)

AREA QUEMADA ANUALMENTE
[POR REGIOMES)

SPAIN: 37,1% OF BEUROPE
-— 1,6% OF TOTAL

46



mmoh. SAFETY CONSIDERATION

MODO EMERGENCA / ABORTO VUELO :
- ONE MAN IN THE LOOP
M' - Automatico / Manual modos de aborto
- SistemaAutomatico: RADIO ALTIMETER / GPWS
- Carga util usadacomo seguridad “anti-crash”

47



mmoh REGULATIONS ANALYSIS

PERFIL VUELO AGC,s NITROFIREX

FASE DE APROXIMACION: DESDE La RAMP TRASERA DEL LA AL PUNTD DE DEZCARGA

EL LAMFAMIENTO ¥ LA APROXIMACION AL PUNTO DE DERCARA 3E REALDFA EM “ESPACHD AERED
IEGREGADD™ BAM EL COMTROL DE:

-ATC
-L.A
- EQUIPOS DE TIERRA

FASE DE RECUPERACION: FROM THE FOREST FIRE TO THE LA 0P~ s BASE

- RCUPERACION MOCTURMA A4 BAJA ALTURS [3007)
PROGRAMADS HIERE ZOMAT MO HABTADAS
EQUIREDD COM PARACAIDAY Y AIRBAG DEIPLEGADDE AUTOMATICAMENTE EN CARD
DE PRRADS DE MOTOR AREGURAR UM ATERRIELAJE “3EGURGC™

48
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mmoh. CONCLUSIONES

CAMEBIO DE FILOSOPIA:
AFRONTAR LA IMPORTANCIA DEL PROBLEMA

NUEVA ESTRATEGIA Y OBJETIVOS:

* MAYOR CAPACIDAD DE DESCARGA

* REDUCION TIEMPOSREACCION

* OPERACION H-24

* SINRIESGO PARA LAS TRIPULACIONES
= SIGNIFICATIVA REDUCION DE COSTES

AFRONTAR LOSRETOS: REGULATORIO
ECONOMICO
TECNOLOGICO
OPERATIVD

50
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NI rﬂohl

BACK UP

SLIDES
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—.. N INDEX

TEEHHlEﬁ.l_ ﬂ'FERﬁﬂﬂHA.I.
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REGULATORY EC{JH'DHH:H.I.
AMNALYSIS

53



#Concept

» AGC Definition

* DOperation Phases AGC

# Poszsible Uses of the Concept

54



foﬁ‘nm OPERATION PHASES OF THE AGC

1.- LAUNCH

Initial phase of the operafion in of which the AGCs are mechanically
launchedfrom the LA

55



mnh OPERATION PHASES OF THE AGC

3.- DROP
Reaching their targeted release point the AGCs drop their content
automatically and with great precision.

R L] o B e e R e ] SO L =L
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N:rﬂ'ﬂm UPERATION PHASES OF THE AGC

5.- RECOVERY andLANDING
Once emplty and removed of the hostie zone, the AGCs begin their

recovery phase by means of their small jet engine, recovering and landing

in the base of operation of the L.A. in a completely autonomous way

Recovenyis performed at night, below 5007 and over non populated areas:

Airiground SAFETY & PRAMACY are not afiected

57



Current Status

AGC Description
Launcher Aircraft
Operational Advantages
Economical Advantages

r.- [ Hr 5[1'.“_-'

JEAM S L ) _

.
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.,,A OPERATIONAL CONSIDERATIONS _,,.A

TAX] N # TAKE OFF + ACCELERATION + FLIGHT IN +
INTO POSITION + DROPS + DESCEND + FLIGHT BACK
+ LANDING + TAX] BACK + AGEC RELOAD

DROPPED WATER PER OPERATION HOUR

¥
i
1
I
i
L
i
(]
]
{ ]
]
|
L ]
]
[ ]
]
L]
|
1
i
]
b
i
i
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¥
i
]
i
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]
]
i
1

THDECE [TLL Grmey T 1 g e

59



mmcm OPERATIONAL ADVANTAGES

24H OPERACION [OPERACION MOCTURMA)
SE REDUCENTIEMPO S DE REACCION

MUCHA MAS CAPACIDAD DE LANZAMIENTO DE AGUA POR HORA DE OPERACIOM
COMMPARADG CON LOS MEDIOE AFRFOS ACTUALFS

MAXIMA EFICACIA DE LAS DESCARGAS DE LOS AGCs AL SER REALLIZADAS EM
SECUENCHK

MAXIMA PRECISION DE LAS DESCAGAS DE AGUA

MAXIMA COMCENTRACION DEL AGENTE EXTINTOR EM ELPUNTO DE DESCARGA
MO SEVE AFECTRDO POR POR VIEMTOS TURBULEMNCIAS MUBES Y HUMO

HO SEVE AFECTADD POR POR LA OROGRAFADELTERREND

POSIBILIDAD DEATENDER INCENDIO S DISTANTE 5 EM EL MISMO VUELO

GRAN CAPACIDAD DE DESPLAZAMIENTO: GRAN RADIO DE ACCION A GRAN
WELOCIDAD CE LOS AVIONES DE TRANSPORTES USADOS COMO LA

OPERACION 5IN RIEESGOS PARA LAS TRIFULACIONES
DAR APOYD DIRECTO A LOS EQUIFC S DETIERRA FOR LA NGCHE

i
z
[
|
|

1
4
| ]
| |
]
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wimmormey, ECONOMICAL CONSIDERATIONS | =

TAKE OFF + ACCELERLATION + FLIGHT IN+
INTO POSITION + DROPS + FLIGHT BACK
+ DECELERATION & LANDING

3
T
T
:
s
=
E
o
&
2
a8
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.,,A ECONOMICAL CONSIDERATIONS I _"A

05T OF DROPFPED LITER AT BASE OF OPERATION
LA+ AG.C COST )

TEIECE (L Sy TE g

COST OF DROPPED LITERS IN FUNCTION OF DISTANCE

CL-415miamy  AN-12
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mmcm ECONOMICAL ADVANTAGES

MUCHA MAS CAPACIDAD DE LAMZAMIENTO DE AGUA POR HORA DE VUELO
COMPARADD COMLOS MEDIOS AEREQS ACTUALES

MEMOR COSTE POR LITRO LAMZADO

« AGCs SER LANZADOS DESDE MUCHOS TIPOS DE AVIOMES DE CARGA
MINIMD DESPLIEGUE DE FLOTA
LA MO EXCLUSIVOS — UN AVION DOS MISIOMES

AHORROS ECOMOMICOS EN AMORTIZACIOMES, PERSOMAL, MANTEMIMIENTO
REPUESTOS.

« GRAN DISPOMIBILIDAD DEAVIONES DE TRANSPORTE PESADOS PARA 5E
RUSADOS COMO LA

LA NO REQUIREMN MODIFICACION

LAS TECHMOLOGIAS MECESARIAS ESTAM DESARROLADAS, MADURAS Y
DISPOMIELES

TIECE PTLL Sreery T E oy




* Market Analysis
* Marketing Strateqgy

« Sales Forecast

* Funding
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mmo;:. FUNDING

Project Development Costs

Complete Project Development Budget: 15- 20 ME

1 CANADAIR CL-415 PRICE: ~25- J0ME
Project Milestones

Company startup and demonstrator building: & months
Fundraising: 4 months

Preliminary design: & months

Detailed Design: 8 months

Prototypemanufacturing and system real tests: 18 months
Certification: & months

NPphe NN

Commercialization

L R R
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Safety

Spanish Regulations
European Regulation
Flight Profile

Why at Night ?
Conclusions
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..,.A PATENT INFORMATION

SPANISH PETENT - Request date - 26 Janusry 2005 14:00H
Application number: 2005 00143 [0)
Publication mumbar: 2265260 [A1)
Date of publication and mention of the grant of the patent: 27142007
Bulletin: 1 January 2003

EURDPEAM PATENT: Application number 057102640 [EP 1 845 017 B1)
Imterrationsl applcation number: PCTAB2006/000122
internationsl publcation number: WO2008 | 075855
Date of publication and mention of the grant of the patent: 2307/2008
Bubetin; 200330

W34 PATENT: Patent Mo.: US 76438 B2
Date of Patent: Apri, &, 2010
Application Mo:- 1NT35.711

RUSIA FEDERATION PATENT - N* 2007123575 [0322079)

AUSTRALIAM PSTENT: N': 2006209377

CAMADIAM PETEMT: N 25MITES
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wirnoriE

Assessing variability and long-term trends in burned area by

merging multiple satellite fire products

Tabde L. 1997 - 2008 estmated snomal regional and workfande aneg bamed

Ases Barned { 10 lo M)
Repom 1997 1968 1999 2000 0] MO0 N0} N0 N05 06 N0T X008 Mes
BOMA OF 45 15 07 o3 ¥ 35 56 3% 1% 15 14 13
TENA ©O5 11 15 22 12 14 13 07 1T M 3T 15 1S
CEAM ©% 32 13 17 10 10 17 0% 1% 13 i1 12 14
MHSA 17 3% ¥ M M LI 33 32 IF 15 35 1 32
SHSA 160 389 9 158 194 M3 161 BT 21 125 BE 134 N6
EURO 04 OF 06 12 11 04 09 05 06 05 10 035 7
MIDE o0& 09 0% 08 12 160 0% 0% 07 09 208 09
NHAF 1324 1487 MOS  M39 1044 1260 10 164 199 152 I1B4 1TT 1300
SHAF 1016 USRD 1230 MIS3 0073 M1BS 1246 I2T0 1M40 IR 1M IMS  1M2
BOAS M1 1% 47 T2 5§ Rl 159 18 2F 43 3} 16 &%
CEAS 174 M6 51 110 150 250 128 156 151 175 125 WO 149
SEAS 7% 93 43 43 T &3 WY T4 s ep 7 71
EQAS 94 26 08 04 T ¥ 08 12 11 37 0% 04 19
AUST 405 B0 802 $17 383 7h1 30 64 M9 5k T M6 58
Global 1596 4M2 87 WIS 1 M54 MSE AM0 MET MM MEY 3MT A2

VIR DTLE Sreeg’ TE g T el
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jwrncm OPERATION PHASES OF THE AGC

4.- ESCAPE MANEUVER

Then the AGCs rapidly escape from the hostile zone taking advantage
of the amount of height gained due to the big and sudden loss of

weight This maneuver is used as a transition into the following phase
of recovery. I ‘

L)
1.\1‘_\-?
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mmcm OPERATION PHASES OF THE AGC

4.1.- ERCAPE MANEOUWER COMNTROL: CLASIC STABILITY SYSTEM

SOURCES. - DESEMNG. Conirol C. of G. during waier dnop (Torsand) LIFT
- CLARCAL - M3 Power ! M= eleuion doown (exdra defection)

Ll .\
W\ -
- INNOWETIVE:
- 1°- Seeral water ks 0oOfE (E3%)

l\ 2°- Waler ks doors Ike "speed Drake”™ (pRCh down)
R - Waer @nks 000rE open Trom rearward io frontwand (mowe Cof G)

I - Tall-pipe TWust veclorng OOWMArd (Counerweights)

5%~ Main wing backward (31 5 G.8)
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fwm& OPERATION PHASES OF THE AGC

4.2 EBCAPE MANEOUVER CONTROL: DYNAWC 5 TARILITY 5Y5TEM

SOURCES: - DE NG El=cranic Fiight Sorrrol
~CLABCAL M Power | ey choven jeors defiecmion)

- INNCARITNE -
oo e SN Qe -
?.—mehdm:uﬂnﬂhﬂmadnm-}'mﬂ*ﬁ‘
U7 - TH 0 U GRS [T R
59 - Ml wing Dacioesnd (3 50 § GU5) 1 ‘
N W
* LN
8 S
l,‘ >
g
1\
, Pho g
L
# WERHE
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MISSION ANALYSIS
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MISSION ANALYSIS

Bt

MARSEILLE DEPLOYMENT BASE

L 'Fb_ :

-

=T |-}
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mmcm

RACKOPERATION

A-400M RACK
4x3x2 AGC,s

R A

RRRR

QUICK & SAFE: .-oepLoYMENT
- AGC RECOVERY

RACK: -TraspoRT

- GOUMD RECOVERY
~MODULAR

GROUND RECOVERY:

—FOLD MAIN PLANE

-FOLD COMTROL 3UFACESR
~FOLD LAMDIMNG GEAR

- TOWY 1N THE RACK

- REFUEL WATER & FUEL

- GROUND CHECK
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OPERATION LOGISTICS

LA & AGC OPFERATION TWAE DEPENDONG ON DCSTANCE TO THE FIRE
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mmcm

MARKETING STRATEGY

SWOT Analysis

STREMGHT S

CEIGEE  TZ PTOEN EUTEL, SRR
e mea o mgt ‘o raighuag cagekdiyp

TEamal KT O T IO T N T T

ETEE LW o = =
Loy ey ool nremel g peamTa T
ECOECUEC Ty W CEGLELTT)  EgECCEE
seme s EMRE oo Hen manag Treigrng

CEETEEE

WEAKMESSES

fnexml LTt mgues T coanue wih e
e

o deroaairahy Paa Baan Bl to ahow e
E g -

Tl Nir direz em i A worang on e prgacs Ml
e dmpis o BEang hgh sacpaEnanoed
TR

MELENE ST g es o2 lrmh e camgn mne
f s ey B P ]

OPORTUNITIES

hix g o e e e hmeegy 1 dhar e s i
W TEESTE  oToemat;

STty s F e TFAL regdTy EgEmT
s T maTE

e riEgEsr Gonw 3w TR

Soew relFusg e T Cewmde we AuErEm

EE e i - R - -

L R R

THREATS

Tmec EECUY EE T DU

TapmTy emesok o AT n mrope e J5RA
By 378

Taxciion o findfighing companiae ek hes (ong
e remcmafige wih SiTewni Tk Aganomm
Lty E ]

Trogect o nowrani dus i e mpjasmeanimen
o Jeferes Toermiwrin 0 wocwegn e owrdcwen
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mmom

SALES FORECAST

Estimation of AGCs Need per Region

% DALY FIRE FRGHTING CAPACITY OF TOTAL BURNT AREA

TOTAL AG.E.
BECUARED

A
| !
[
[
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- h MARKETING STRATEGY

MARKETING STRATEGY

Miche marketto cover areal need

 Bestpositioning in the new UAS American and European
regulatory frameworks

* Focus on existing technologies

« Positioningof NITROFIREX as convenienttechnology for
investment insteadof defense programs

« NITROFIREX is an integrator and seller, not manufacturer

* This makesflexible our production rate and offerthe
possibility of industrial returnto potential customers
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ierzErp Ir

Economical assumptions

§ Adjumplen

Thet Ciorit e stirmatson for the propect developmant including prototypes and tists is LAME

Pt

The required resounces o fully design the system are showed on the Progect Annexed

-

Thae Jaferafs cabid afe Baded on 1Re 1% Chrgd Meet uidde (Bediimistic theater)

MLaint MmO il O “E airorafy prige with iﬂlﬂm#ﬂm Puah Ly
dione Ery the user

Maintenance incomes: §% of Controd Syitem Price Per year:

Prige per engine cwerhagl: 2000040

Price per mecharss traning: 100000 €

Price per plot trawning 15.000 ©

Thet Bgan Difice codts ane aiurmsed 0o be the one showed on the Start-up costs

| The Workihop expenses ane astwmed to be 144 000 f

The production coit per AGL i 200,000 € (based on guided bemb prices)

The anigal niamiber of AGT sabes 5 evtenated a5 progreising yea by year

o | Bt e e i | | el || i | | e

Thae irdtiad price per AGC s 450,000

R I R
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FRECEDENTS I

FORESTFIRE STATISTICS IN SPAIN
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FRECEDENTS I

FORESTFIRE STATISTICS IN SPAIN
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mm OPERATIONAL ANALISIS

DTRMCE TS TAZ FUME - 10T WAL, (53 ML AT WEEHT: 3000

= S5PAIN AVERAGE OPERATION DROPS BY CL FLEET: 6.283 DROP S EAR
FEARS 000015

[aversps: 5340 Liters /Orop)

= NITROFIREX EQUIVALENT AIR DROPS (A-400M): 12 996 DROP SYEAR
[MITROFIREX: 2 583 Litars)

= ESTIMATED AGC NEEDS FOR S5PAIN : 100 UNITS

This means that
4 A-400 FLYING 650 H (AT NIGHT)
are equivalent to

22 CL FLYING 1.923 H (AT DAY)
(66,2 % flight time sawved)
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mm OPERATIONAL ANALISIS

DTRMCE TS TAZ FUME - 10T WAL, (53 ML AT WEEHT: 3000

« SPAIN AVERAGE OPERATION DROPS BY CL FLEET: 6.283 DROPSYEAR
RASE I0T20NT

[averags: 5344 Litsrs /Drop)

= NITROFIREX EQUIVALENT AIRDROPS(C-130 WT) : 12209 DROP SYEAR
[MITROFIREX: 2750 Liters)

= ESTIMATED AGC NEEDS FOR S5PAIN : 100 UNITS

This means that
6 C-130-WTFLYING 916 H (AT NIGHT)
are equivalent to

22 CL FLYING 1.923 H (AT DAY)
(52,4 % flight time sawved)
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mm OPERATIONAL ANALISIS

DTRMCE TS TAZ FUME - 10T WAL, (53 ML A 3T WEEHT: 30008

=  SPAIN AVERAGE OPERATION DROPS BY CL FLEET: 6. 233 DROPSYEAR
[YEARS 2002-2013)
[averags: 5344 Litsrs Drop)

= NITROFIREX EGQUMNVALENT AIR DROPS[C-AT): 12 341 DROP SYEAR
[MITROFIREX: 2.720 Liters)

= ESTIMATED AGC NEEDS FOR 5PAIN : 100 UNITS

This means that
2 C-17 FLYING 317 H (AT NIGHT)
are equivalent to

22 CL FLYING 1.923 H (AT DAY)
(83,5 % Aight time sawed)
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USESOF THE CONCEPT

Pﬂmm OTHERS CHEMELCAL, AL [ ﬂ_ﬁ'“'lt"':ﬂ- BFAAYING o
FICHTING rFiREs BHGLOGHE AL PFHENDY Bl PTG BEED NG
MAX URGENT | -2 -1 -1 -1 0 0
OFS CLOSET
e 2 1 1 0 0 0
FAST RECOVERY | -2 -1 -1 o o 0
COORDIMNATION | -2 -1 - -2 o 0
orOPS
PRECISION -2 -2 -1 o 0
DROPS OVERLAP| -2 -1 -1 0 0 0
NON STOP -2 - - 0 0 0
4 | -8 ) 4 o o
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- h REGULATION ANALY SIS

SPANISH RPAS REGULATION

C) THE CIVILIAN AIRCRAFT REMOTELY CONTROLLED WWITH A TAKE-OFF
WEIGHT OVER 25 KG AND BELLOW 130 KG, AND THOSE OVER 150 KiG USED
FOR AERIAL FIREAGHTING OR SEARCH AND RESCUE ACTIVITIES COULD
OHLY BE OPERATED WITH THE LIMITATIONS DESCRIBED IN THEIR AIRCRAFT

CERTIFICATION BY THE SPAMISH AIRCRAFT SAFETY AGEMCY, IN
SEGREGATED AIRSPACE.

Real Decrero-ley 820H4, de d dejulic [Seccion 6, Articulo 50.3C)
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mm REGULATIONS ANALYSIS

EUROPEAN RPAS REGULATION

RIGA MEETING (D&/03520135):

1. THE OFPERATION OF DRONES SHOULD BE REGULATED IN A MANMER
TIOMNATE TO

"THE RiSK OF THE SPECIFIC OPERATION™
4. PUBLIC ACCEPTANCE 15 KEY TO THE GROWTH OF DRONE SERVICES.

EASA DOCUMENT [15/0352013) -
CONCEFT OF OPERATIONS FOR DROMNES:

Er= A RISK BASED APPROACH TO REGULATION OF UNMANNEL
-~ OPEM CATEGORY
.- SPECIFIC OPERATION CATEGORY™ (NITROFIREX)
mzmes L1 e sy ueideae L 1 IED CATEGORY
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mmo}h REGULATIONS ANALY SIS

WHY AT NIGHT?

« TOBE A COMPLEMENT OF DAYTIME AERIAL MEANS:
- NOM STOP FIGHTING
-H-M4

* BETTER REGULATORY OPTIONS

NITROFIREX OPERATIONS DO NOT AFFECT RPAS BARRIER ENTRAMNCE:

AIR/IGROUND SAFETYANDI/OR CITIZEN" S PRIVACY
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mmo;!l MARKET ANALY SIS

CURRENT TECHNOLOGICAL STATUS

Current airborne firefighters are:

Slow

Manual water drops
Daytime operation
Single role aircraft
Risky operations

TECHNOLOGICAL PARADOX:
DETECTION TIME vs. REACTION TIME
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