6500

DRi)Tdown
PrRoceduRres

ANd
Syslems AsSeSSMENT

ALTITUDE
SPEED

45000

ALTITUDE
SPEED

<::::Zﬂé7 39 minvles

261 MilEs

For study purposes only

g500_driftdown_procedures_and_syste... 1/53 12/3/18



PART I

e NoaTh ATLanTic (NAT) / High Level
RiRspAce (HLR)

o Oaqrnized Taack SysTem (OTS)

e Random RouTES

o Eagn\ Time PoinT CETP)

e NAT OPS BuylleTlin 2018 -005
o Devinlions Anound SEVERE WEATHER

o Wake Turbulence
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NoaTh ATLanTic (NAT)

High Level RiaspAce (HLR)

(D ICAO NAT Doc 00% - hiasphce Manval

@ Nolune of ninspace beTween FLABS and Fl420

wiThin The OcenNic conTacl AREAS o}

e Bodo Ocemnic * ReyKjavick
* Gandea Oceanic e Sanla Maqin

e New Yoak Oceanic Easl * Shanwick

i ©-

FL4l0
==/ i
FL400

FL 390 z
FL3%0

FL 330
FL36O
FL 350
FL 340
FL 330
FL 320
FL310

FL 300
FL 290

g500_driftdown_procedures_and_syste... 3 /53 5/15/23



Oaswized Teack SysTem (OTS)

@ Owi-dicecTional. and concenTaaTed Jlow o{.
Tm@_pic beTween NodTh AmenicA and Evaope

@ The OTS consisTs o] Twe (2 MAca AlTeanaling
lows:

e A \‘,ESTBQ\)k\d fows dapaa.’l'mg Eun.ope.
N The moewing

wEsTbmmd Tracks
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e An EnsTbouuq Jow depadling Nodlh Anerica

N The EVENING

€) WesTbound Taalbic coosses 030w beTween

130 -19302. OTS Thacks ARE published by
Shanwick AT 22002

@ EasTbound TAANi ¢ chosses 020W bElween

0l100-0800z. OTS Thacks RRE published by
Ganden al 14002

g500_driftdown_procedures_and_syste... 5/53 11/7/20



® Tracks Are based on MINIMOM TiME

© FL340 T FL400

@ A Teack Mestage JdexTilicalion (TMI) NuMbEA
paovides OTS coondinATes and Flighl Levels

available on each Taack

® Specinl auThorizaTion, including RVSM, is Qequined

@ The NAT's OTS preseNls considemnble challenges:

* Veay congesTed ocemnic AiaspAce WiTh

Reduced vedlical and horizonlal sepamnlion

* Large disTances To m liniTed numMber of
wilable AlTeandle ARPORTs

e No ATC nradar survEillance

* DinecT piloT- conlRolleQ voice communicalion
is liniTed

g500_driftdown_procedures_and_syste... 6 /53 5/5/18



Vealical sePnan'Rou )

1,000"

.

M LeTensl sepaanlion Non- PBCS
Taack

PBCS Thack %E:@
C<1C=G~ . Pengonnmce.- based T

+ Communicalion X Suaveillance
iy 0 (]
QO/aNH d FL el - F\.3q0 ‘:NM
'L * P_RCS aulhorizalion Required
< ] = v

(D longiTudinal SepandTion ( Mach nunber Techique)

Non- PBCS
C—_ng— 10 mMinuTES ¥ (———:.:g Taack
) & SriniTes P ———>+%J PBCS Tanck

5/4/18

\
Ol
w
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Random RouTes

(D Randon Roules anpe Those which REMAIN clern
of The OTS

g500_driftdown_procedures_and_syste... 8 /53 5/6/18



@ Randon Roules can alse join o leave mn ouler
TRack on cuT Across The OTS Thacks

g500_driftdown_procedures_and_syste... 9/53 5/6/18



@ Randor RouTes reMpin Above oa. below OTS Tracks

g500_driftdown_procedures_and_syste... 10 /53 5/6/18



Eggn\ Time PoinT CETP)

(MO AMETPis gaognnphicql locaTion n\ous The RoWlE
o} lighT in which T Takes The sane TiHe To conlingE
To The MM'T Aas [ does To acluan To The o

RAherd Behind
No wind
_ETP
Riapoal o Voo - "l‘- \Q:ﬁ - Riapoal
Behind

P, P pu—— e T TR Aherd
ReTurn ConTinvE

@ ETPs mae nlso ceferred To As“Crilical Poinl”

@ ETPs ane conpuled for long overwdler Plights
And ARe based on gacund speed (wind acTor)

= ETP Aiapoal
gr“v S . . "ioeed

l‘-—OI:oo ¢ 01:00 »

ReTupn ConTiNvE
Riapoal d; ETP Riapoal
@ehind @ """ fred EAduind
|¢ 01:00 e OI:OO—-N
ReTuRn ConTinvE
g500_driftdown_procedures_and_syste... 11 /53
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@ ETP Jormula:

Gaound disTance (D) (GSe) _ s
To ETP - 659“" GSB

& B ~==--C0

e N N,

~ Piapo ‘:l" Ahead
BEJ“N

e, W -

GSa = Goound speed To conlinue To  RiapoaT
—_— Ahend

d Q
GSe = Gaound speed To RElURN To —-
g e

&ehind
M' B:hpo d -L -9 Rhend
o GSp: 440 K& GSA: 520KTs
146 NM 1254 NM
02:36 02:36

TAS: 480 kcAs

Wind: PHO

I.Nd H40KTs ET P- (3.5003(4‘10) _
GSA: S520kTs

GSa: 440 K=

g500_driftdown_procedures_and_syste... 12 /53 5/9/18



@ In Ocennic aiaquc.a ETPs ARE couFuTad nlso
beTween svilable AlTerndale Rirpoals

AlTERNATE
Riapoal’

AlITErNATE

9
el E.I‘.'E Endwind
Sl (=
<

ETP

@ There Are Three (3) Types o ETPs:

6.1 loss of engine ETP - C1E INOP)
Exgine Ol DATdown chaals

X 29,000
-p o

50 ks TAilwind

ey
220 KTs

RinpoaT € [“00mn Sqo nM | —> RiapoAT
Behind Aherd

v

% Final drifTdown AlMiTude. ms per chART

g500_driftdown_procedures_and_syste... 13/53 4/27/18



6.2 loss 01“. level ETP - Pagssunizalion ( DEPRESS)

Ene.aﬂa»cy Descenl Pasceduas

10,000'

-p

b e AT
RinposT € [430nn [—>%— 560 nu | ——>  Rinpoal
Behind Rhend

6.3 MainTain level ETP — Medical (MEeDICAL)

80 ki Herdwind | B0 ks Wilwing mp
Grouwd  Spesd Ground  Spesd
Ay 400 ka Scowm -
RipoAl &——|3%0xn >% Goonm | —> Rinpoal
Behind Rherd

g500_driftdown_procedures_and_syste... 14 /53 4/28/18



@ Pl ETPs 0w papeR ploTling cheal oa digilal
chadl

®) Do nel eNler ETPs ivlo FMSs cheawise
ADS-C will send posilion AEpoals of Nom-exisTing

way poiNls To ATC

RlTeansle Ainporls can be Ahend or behind and
p—

ﬁ

lEFT on. RighT q', cunaenl posilion

-

Riapoal

Aherd ~

Biapotﬂ'
/ ¢ Gehind

(D As ench wAypoisl is crossed Make A MexTal Nole
and baie) The dinecTion To The RelevanT RlTeandle

Airpoal. This could help you decide direcTion o} Tuan

L >3¢ R>30"

K| A

g500_driftdown_procedures_and_syste... 15 /53 4/28/18



ETP Joel calevlaTions assume A <Tanight line
To The AlTeandle Airpodl And do weT Take ixto

Accoundl OTS Taacks, wealhea devialions ok An

In<TrumMenT Approach Proceduae

AlTersAle
Riapoal’

RITERNATE ’
Rinpoal e gris\. ’

k,_\%

=P

@ The Quad Foua ™Maneuved ( Doc 4444) and A
descenl below The OTS Tracks before A Torn To

T™he alTeanale Airpoal 1S Made will REQUIRE MORE
Puel

@ S‘l'an'l'ins The APV (back up AC Pouen) will
INCREASE Juel consumplion

g500_driftdown_procedures_and_syste... 16 /53 4/28/18



NAT OPS Bullelin 2018 -005

Conlingency procedunes in NAT HLA Airspace
Associnled with iunhi\ﬂ} To comply wilh Assigued

cleamance

Specinl ProceduRes

I} A revised ATC cleArrance CANNGT bE oblrined:

(D Tornw 30° or MoRe AWAY laon The Thack

N

/'
=2 &R
A%
R

e,
D on®R*?

Direclion of Tums is based on posilion o) AiecanT in

Relalion To cther OTS Tanacks, dineclion To The
AlTeanAdTe AirperT, SLOP, Elc.

g500_driftdown_procedures_and_syste... 17 /53 4/21/18



@ 1) ABLE To mainTain Assigued FLighl Level:

A) Acquire sare direclion 5 um offscl Tanck

@) Ounce EesTablished on a Swn oflsel climb oa

descend As Jollows-
\000" :‘°°°‘
Below 41,000 AT 41,000 Above 41,000 T
5§00
S

g500_driftdown_procedures_and_syste... 18 / 53 5/14/18



@ I} UNRBLE To miTain ssigued Fligh Level:

A) MiniMizE Ale o} descenl To whal's Opem'ﬁcually
f,easilzle

8) Acquine sawe dinechion S wuu offsel Tanck

c) DeEscend To FL290 on lowea

8) Once below FL29¢ EsTaklish aud nainTin o
Venlical olfsel o} Soe' Paom noermal levels and

proceed As Required unhil An ATC cleArance is

RECeived
FL28S
——
FLAS
N
A —e
D ——

g500_driftdown_procedures_and_syste... 19753 5/14/18



) ESlablish communicalion wiTh ATC and ueanby

AIRCAAIT on 1215 Aud 123.45 MUz

F) Tors ON all exTennnl lights

6) Ensure TrRanspondea is ON

g500_driftdown_procedures_and_syste... 20 /53 4/26/°



Devialions aaound severe WERThER

Revised ATC clenrauce NoT possiblE:

@ I8 <5 N deviAlion — MainTaig Assigued Flight Level

@ I} >5 nu deviaTion - ad)usT AlliTude as follows:

"Tuo.uius NORTH descend. Turning SOUTH clinb”
mol

wesT bound
e

>S M A)f Tgo"

CliMb
zc?o‘ =

g500_driftdown_procedures_and_syste... 21/53 5/14/18



"Tuo.uiug NORTH descend. ToRming SOUTH clinbk”

(+]
00 & >8 nn

meou»SI’

[39® 200"

S A N D = South RAscend NodTh BDescend

@ EsSTablish communicalion wiTh ATC aAnd ue.ahby

AIRCART on 1216 And 122.45 MUz

@ Torw ON all exTennnl \ighls

®) Ewsure TRAnspondeq is ON

g500_driftdown_procedures_and_syste... 22 1 53 5/15/18



Wake Tuabulence

® STreTegic LAeanl OYsiT Procedures (SLOP)
o STandnad Opensling Paocedune Thagughoul NAT
Region
* SLOP And micno-SLOP
@ SLoP:

* Clernmed Track cenlealing

*1.0 nn Righl o) cenlealine
* 2.0 nn Righ o} cenlealine

@ Micao- SLOP:

e« Yio™ Nn incrREMENTS vpTo 2.0 nm Qish'l' o}

cenlealing

@ Do nel sLoP L% of ceNlenrline

@ No ATC nppnovnl is o.u‘uiaed

g500_driftdown_procedures_and_syste...
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© CoocadiusTion wiTh preceding AircanT, i} Required,
o0 123.45 Muz

® A wake Toabulence EncounTea MusT be repodled

' O
<Ri> %} i T “16"“
«— R l.n;%} 5 O
R ——; 45 = & -

g500_driftdown_procedures_and_syste... 24 /53 5/15/18



PART I
DRilTdown

When o0 or above The OTS an OffsEl And drifTdown
ARE REquiRed when A EngINE Pails AT an AlTiTude
above The One Engine Inopesalive COEI) SERNice
ceiling And The diveasion RinponT 1S AhEAd

ALTITUME
SPEED

S 45000

ALTITUME
SPEED

— 39 minvles

21 Miles

g500_driftdown_procedures_and_syste... 25 /53 5/30/23



ExpediTed DescenT

Au o{eszT ANd expediled descesl ARe BEquined
when AN ENGINE @ai\s while

on or above The QTS
And The diveasion Airpoal

is behind
Q
:L”?E 3 E
s £ A
‘6o /ﬂ [ £
e o : 3 , ,
:3. & 'E‘ p:: D‘VUIT;N nw Rehind
.o 1 l q

LATERAL ] AUTOFLIGHT | VERTICAL

ALTITUDE

g500_driftdown_procedures_and_syste



PART IL

SceNARIO =1

LATERAL AUTOFLIGHT ™~ VERTICAL ALTITUDE

| I \ FT 45000
/,' : ‘-\\ o p N
- o] B[R

L ENG FAiL (V)




e NorTh ATianTic /Random RouTe / WesThound
e FL450, M0S0Q, 60,000 ks /ISA

* SLOP R2, IEfT engine }lanes ool AfTen ETP2

ScenRRio' S objECTIVE :

@ Review RelevanT drifTdows paocedunes

@ Aviale, NavigAle, And cormonicATE

@ Assess how an engine Dailone AYleds
Clher syslems

g500_driftdown_procedures_and_syste... 28 / 53 4/15/18



PART IV

DRi}Tdown
PROCEDURES

ALTITUME

SPEE
485000

SPEED /
SPEED /
ALTITURE
SPEED
28200

& 39 minvles

261 Miles

g500_driftdown_procedures_and_syste... 29 /53 11/2/20



AEM, Chaglen 01- EMeRGENCY PRoceduRES

ATA 04-06-10 Encine FailuRe in Flight

Conneclive acliom:
A.

2.

3.

4. 1} annge To EOINT ol isTended landing is
cailical.:

a) Thasllle  (cpendling Engine) MCT

8) Single ENgINE Cauise AITTude
(Tsc/Frs/Penf InT/PoF Dala) _ SET in AlTTude Window

c) \INAV seledl

NOTE
AvTo speeds will updaTe To single Engine daifT dows airspesd

B) AUTO Speeds Veaily

g500_driftdown_procedures_and_syste... 30 /53 4/24/18



AOM ChaETap. 0% -PERERHF\NCE

ATA 05-06-c0 EnGinE Oul DrifTdown

b. Driffdown Procedure:

To ATRiN The drilTdown perlormMAnce shown, The
ReconneEndEd drifTdown procedurE descaibed below
MUST be Qo\\omed-.

(R) AT The failune o} one engine, MAxidum ConTinvous
ThausT is sEl and held on The operdling engive duaing ey
deceleslion i} nequined To Reduce The speed To The
EnNlny desceNl Mach. Quy decelemsfion should be penlonred
dl The inMial covise alTiude belone The el o) descexl

(@) The desces] Mach Nunber should be MaiNThined unTil The
chlibadTed speed is iNTercepled. The calibraled speed is
Thes held dows To The diwal daiftdouss alTTode (idewTlied

As Covise AITiTude )

g500_driftdown_procedures_and_syste... 31/53 11/4/20



Engive OWT DeifTdowns

ISA
Tnilal AIT CFT) InTial DRifTdown Weight - 1000 L@
ORT (°C) 60
DSCNT MACH /KCRS 0.85 /246

Time 39
45,000 Foel 1184
DisT 2G1\
-56.5 STAGT CRUISE 215

Cruise ALT 29,800

(c) AT The fival dnilidown miTTude, A 200 FeMm adle o} clinb
cnpnbi\iTy will be possible AT MCT AT The " STael Chuiste”
chlibealed niaspeed shown CLre SpE.ECD

(8) Modeasle TheusT Reduclions ARe nequired AT The ™ CRuise

AlTiTude” To abilizE AT The “STael Cavize’ calibedled
R'\ksPe.ed

g500_driftdown_procedures_and_syste... 32 /53



DAailTdown Profile

BSCNT MACH /KCAS 0.e5/246
Time aq
45,000 Foel \as4
DisT 26\
-56.5 STAT CRuiSE 215
Cause ALT 28,800

wilial cavise nlTiTude /speed

SPEED
descens] Mach NumbER

AR ALTITUDE
v 45000
calibagled spggd (kecas) SPEED

| 0.85 |
\ SPEED /

ErS
* Cavise RAlTiTude” /
\ ALTITUNE.

SPEED

AV MilES
“STacl Cauvise"

g500_driftdown_procedures_and_syste... 33 /53
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@F’ly The RIRCRALT:

EI L ENG FAIL () | ‘-

* The adlopileT will REmain ENgaqed

* The AuleThroTle will disconnecT AuTomATically

* There will be soMe yaw as The |efT engine
Rolls back

. RE&ain and MATRIN dinechional conTacl

* SET MaximuM ConTinuous ThausT CMeT) on

OperATi Ng ENGINE

g500_driftdown_procedures_and_syste... 34 /53 5/4/18



@ ToRn AWAY .enon The Tanck:

* Sync HDG, selecT HDG, ANd RETATE HDG
knob 2 ac® Te The Q.\ShT ( diaecTion To

XYZ3)

LATERAL ~J AUTOFLIGHT  VERTICAL ALTITUDE

' FT"-!SOOG

[ \ o \ { \
HLG TRk : ( )
" | [\ | \ 3 R

Al

HAN | LNAV




@ SiNglE ENs'mE. Cruise AlTiTude:

SeT Single Eusina Cauise AlTTude in The
AlTiTude PaeselecT Window

1) TSC/FMS

- E
==

3)

S.E CruisE AIT|FLI8S| 5 epecass 215 KT

SPEED LATERAL ™ AUTOFLIGHT [~ VERTICAL
~




@) Credle R5.0 offseT:
) TSC - Swipe. \EAT

Y B

3) RIRCRAIT MENV

ETP 2

4) SelecT on Guidance Panel

5) Conlirm |FMS | is caglored/Annuncialed




(5) Descend below The OTS (<FL2%0):

1) SelecT VNAv

ALTITUDE

2) \lEQib AUTO Speeds updaTe nuTonn'l'icall,
To Single Engine DRifTdown Rirspeed

LATERAL ] AUTOFLIGHT [~ VERTICAL ALTITUDE

||

HkG)

[nAY] IFLen) Hola

AuTeThROTl e MusT ReMain OFF To MainTain
daifT dowwn paofile




(@) ComrunicaTE - ATC:

1\ TSC - Swipe Down

B3 \
3) SelecT ll

" R
5) SelecT [l

VE.R'\Q-Y

E HEQSE. Nc.y

~~~~~~~~~
\\\\\\\\\



@ OTheA Tﬂﬂuic :

1\ BroadcasT yOuR silvalion, PosiTiou And
inTesTions o 1215 and 123.45 MH2

2) Tuan ON All eXernAl 1ights

3) Monilor TCAS

1) Look for couTRai\s‘/ TRAic



SEcLAE .@ailed ENQIMNE
- AFM TAB IndEX

& Quick Relemence
Procedures

¢ ENﬂik\E Shuldown T F'lishT

() STadT Te APUL:

- AFM TAR IndEex

Quick Relemence

s
Paccedurnes

Ml Eleclrics /APU

* APD Tn Flight Operelion - AlTERnAle
Elechicel Powern Seuace
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C hf-mge desTinaTion aiupnu'l':

1) TSC - Swipe |elT

|

3) Paess The desTinaTion's Ruu\uay

) TASK MENU
Ch

Chanee DesT

8) Eslen ICRO code (|

6) SelecT




@ PrRoceed To alTeandle Airponl:

» Once safely below The OTS (<FL290D
proceed b, To The ETP AinpoaT

’ UpdnTe .elish'l' p\nu winds

* I} you havenT Rreceived @ Aevised ATC
clenmrance conTacT ATC and REquesT one

* Squawk TrAuspoundea Code #3700

* SET ADS -C Te EMERGENCY
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@ FlighT crew To cAbin crew: TEST

T = Type o EMERGENCY

E = ExiT/Evacunlion plan

S = Siauals " Twe minules, Twe minules”
* Ten seconds”
“ EZ VicTor"”

T= Tre © prepane

(13) Flight bispalch /MAINTENANCE DpTs.:

* Nolify youn dispAlch Team AbOUT youR siTuRTion,
iNTenTions, Aand REquIREMENTS

* ™E above can be done Thaough youRr
Communiicalions Seavice Paovider (CSO)

g500_driftdown_procedures_and_syste... 44 | 53 9/15/20



ScenARiO 3 2

) The engine had lailed prion To cROsSSiNg
ETP 2 a diveasions To X¥YZ 2 would bave been

NECESSARY
KYZ 2

===

ETP 2

Once eslablished on A saMe dieeclion 5 um laTernl
offseT A ExpediTed descedl Throogh FL 290 (The
bollon of The GTS Tracks) would have been
Requined befoae iniTiATing » Tuan-back diversion

Acnoss The Plow of Rdjacesl Taafhie above
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12

SNH sane direclion offsel

e

g%
\
/.

Expediled descenl below OTS

FLA20

R
FL4aio 1 s :
FL40co P 14
FLaso ¢ A
FL38o £ $
FL330 5
FL2&0 =
FLase / 2 .
FL>40 o I
FLMO g &
FLaso -~
FL a0
L2200
FLo=o

SPEED

LATERAL ] AUTOFLIGHT [~ VERTICAL

-

ALTITUDE

(Fn  [rm




PART Y

SysTE.Ms‘
Assess MENT

PTU “Yd ON
-

ALX
pUnp

. 2 K
UHp MaToR

g500_driftdown_procedures_and_syste... 47 | 53
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APV
GEN

L Bus Tie

g500_driftdown_procedures_and_syste...

ELECTRIcAL SysTem

And ‘:ﬁa

POWER. all I AC

APV GEN

and E buses

R Bus Tie

APL R
GEN ING
'
@
L R
MAIN M MAIN
AC AC
| A =
- - RUX A R
i MAIN
rgasg [’1‘23‘ TRU 0| [SR0
| |
ALX
Y 4 (ol v v
L R
MAIN MAIN
DC DC
L R
i =

48 / 53
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Hydraulic SysTim

The Power TrausPea UniT (PTL) will TRke over The
dulies o} The inopenalive EDP As soon as L Hyd SysTen
pressuRe drops below 2,400 Psi

* Loss o} leff ThausT ReveRsen
* loss o) midboaad spoiler panels

L ENG FRiL (v)

|PTU Hyd ONI

-
ALX "
iim

POﬂp
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FlighT ConTaol SysTem

Law Mode

APV GEN
APL R
GEN NG
— & R -2, ‘\._
o ferexgorcy C s R
MAIN MAIN
AC j o AC
LT\ EGHA uPs
BAleny Eii!.ay
+ ChA ChARAER v
= EBHA UPS
-:"'33 er w  Ru
L R
s
e | [Eennoos | [Fec wps &g |52 |
¥ )
* * * &Fcy
| FCcc 2@ |
HS MCE
3> T 12 <
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Fuel SysTem

All Foel Syslen componenls cpeRdle Non.na\\:,

A Joel inbalance condiTion will deve\ce

- AFM TAR InNndEX

e | Nonmal OpeadTions

e Fuel Ba\ﬂuc.iug T\ UiahT

FUEL INRALANCE

/0000 2000
1000 000
i\
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Pueumalic SysTem

Remnining Engine can provide The necessaoy bleed
Ai. ( High paessure aAnd T:-.npan.ﬂ'unﬂ vin iTs  onside
MAnijold. Opening The isoldlion valve Alows The
operaling Engine To paocvide bleed min To The opposile
side’'s ECS pAcks
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REMINDER: these system notes are intended for study purposes only.
Always refer to official Gulfstream manuals and other approved references
when operating your aircraft.

NOTE: these system notes are updated from time to time and what is
posted on Code450.com will always be the most recent version.

Questions, comments or errors...please do send me an email:
ivan.luciani@gmail.com

AVIATOR'S AROUND

THE WORLD

A G650 PILOT'S PERSPECTIVE

IVAN LUCIANI

Thank you!
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