Precision Approaches



The purpose of an IFR approach

To FINDthe riay.




Precision approaches —
Non-Precision Approaches

« An approachwhere ... el
you have means of el B
measuring deviation of

the desired vertice i o )
appro aCh ’ . viend e 1' I_I._I': L i A alizar couses

Example : ILS



Precision approaches —
Non-Precision Approaches

* Any other approach is
a ‘non-precision ;
approach’. A

/

DZ.DA

Examples : VOR approach,VDR
NDB approach, LOC (G/S out) /=
approach




Instrument — Visual

Fly an approach based on instruments
Transition to visual segment for landing

Position the aircraft for landi
“Straight-in”

“Circle-to-land”




Instrument — Visual

To see the Runway :
e Celling high enough
(out of clouds)

 Visibility good enough




Obstacle Clearance

« How low can you go ?




Precision Approach Minima

« During a precision approach,
you follow the descent profile
until you reach théDecision
Altitude’ or DA. This is where
you decide to continue or go-
around

« The DA can be an altitude
‘Above Mean Sea Level’,
AMSL, based on the QNH and
read on the BARO altimeter, or
a ‘Radio Altitude’ or RA, read
on the Radio Altimeter,
indicating your actual altitude
above the ground, depending o
the procedure flown.




Non-Precision Approach Minima

* During a non-precision
approach, the lowest altitude
you can safely descend to is
called theMinimum Descent
Altitude’ or MDA. You can [
fly level at the MDA until
reaching your ‘Missed

YVOR

Approach Point’ or MAPt. 2
This is where you decide to /
continue or go-around. e

MDA will be an altitude VOR
‘Above Mean Sea Level or

AMSL. Based upon the QNH
and read on the BARO
altimeter.



Approach Minima

If you don’t see the RWY at the minima : GXdound !
(decision altitude...)

Are used to determine whether you can fly an approach

Tell you how low you can safely go without seeing the
RWY

Assure go-around obstacle clearance, even in the event of a
missed approach with engine failure



Approach Minima

* Are published for every approach, considering
visibility, obstacle clearance and aircraft
performance limitations.

« Are found on the approach charts

 Are different for every approach and may v
depending the current conditions. These can be:
— Aircraft equipment and Type (Category)

— Airport equipment and/or local procedures
— Aircrew qualification



Aircraft Category

Every aircraft type has one of the following approach
categories based on average approach speed :

« Category A : Speed <91 kts. (eg. C172, PA28, ...

« Category B : Speed 91 kts < 121 kts. (eg. King

o Category C : Speed 121 kts < 141 kts. (eg. B737, A320, ...)
« Category D : Speed 141 kts < 166 kts. (eg. B747, A340, ...)
 Category E : Speed >166 kts. (eg. Concorde)

As a pilot, you should know under
which category your aircraft type i
classified.




Example : Straight-in
MDA for this approach
is 720ft MSL for all
aircraft categories. For
B737 (Cat C) you
require at least 1800m df

RVR.



For a straight-in CAT |
ILS, the DA will be 819ft
MSL. Minimum RVR is
600m. With the Approach
Lighting System (ALS)
out, you require RVR of
1000m.




Precision Approach Minima

ILS

® C/ \T I ( CAT I ILS is the default ILS approach )

RVR 550m —_ DA ZOOft AAL( Ab0\£e Aerodrome Le\_/el (abO\ie the Iar_1ding thr(_es@d))

« CATII

RVR 350m —

o CAT III

RVR 200m —

DH 100ft RA |

DH 50ft RA

» CAT llla (guidance until touchdown)

» CAT IlIb (guidance during roll-out)

» CAT llic (guidance until taxi-in to the gate)
Most commercial aircraft and airlines are CATI

fe

Low Visibility Procedures (LVP)
must be in force to conduct CATII or
CATIIl approaches. LVP are putin
force by local ATC. This comprises g
different set of general rules for
operations.

However, practice CATII-1II

apporaches may be performed by
aircrew when LVP not in force. In
| that case ATC must be advised. Thly

will then shed responsibility by statin
equipment reliability is not
guaranteed.




Meteorological conditions

Approach Ban procedure :

 An approach may be commenced regardless of théhemreonditions at the time,
however...

» To continue past the Outer Marker or equivalersitpan, the reported visibility must be
equal or better than those required on the approaatt for the current conditions.

Only the visibility is required to fly an approach beyond the Outerkdaor
equivalent.

* Once past the OM or equivalent position, the apginanay be continued down to
DA/MDA regardless of weather reports received.

» Forcircle-to-land approaches you must have tiegling and the visibility at or above
minima to continue past the outer marker or eqeival



Meteorological conditions

Visibility — RVR :
Visibility :
The visibility is reported by a certified obsenatra certain observatory. This is usually the TWR.

They can estimate the visibility according to kndamdmarks in view. (eg. Buildings, hilltops,
towns, etc...)

RVR : Runway Visual Rant

This is an electronically measured visibility bgrismissiometers along the runway. Itis
specialised equipment that is not installed aaigtiorts. You can check the 10-9 charts to sée is

is available.

RVR will be reported in METAR, ATIS and on TWR fregncy.

Example : R25L/P1500N . RVR Rwy25L = more than 1500m, tendency ‘No change’
R27/0600U . RVR Rwy27 = 600m, tendency ‘Up’
R32/0350D : RVR Rwy32 = 350m, tendency ‘Down’ | Under the same conditions, RVR i

generally higher than VIS.
Therefore, RVR will sometimes
allow pilots to fly approaches when
the VIS is below the minima.




EBCI 22006KT 0800 FG
OVCO001 13/12 Q1026
NOSIG Yes, you need the VIS

Can you fly the straight-in ILS 7] not the ceiling.
Can you fly it when Approach Lightiga

System is out ? No, in this case the RVR

required is 1000m
EBCI 19002KT 3000
OVCO008 BKN040 13/12
Q1026 NOSIC Yes, OVC008 = 800ft

above airfield. 800ft -
Can you fly the circle to land in B737} 600ft elev = 1400ft.

Can you fly the circle to land in B747 ?

No, Ceiling

EBCI 21009KT 4500 BH requirements are OK,

but now you need

SCT004 13/12 Q1026 | 3600m of vis.

NOSIG

Can you fly the Circle to land ?

Yes, SCT clouds are not considered to be a
‘ceiling’. You can try the APP, but Captain will e
aware of posibility to lose the RWY during
circling procedure...







Prepare the FMC by
selecting Vref F30 or
F40 in the Approach
Ref page.

In the DEP/ARR page
select the arrival and
approach you expect.




Destination field EBCI in FIX page.

Then type /10’ in L2 for a green 10nmri
around the airfield.

(Good idea but absolutely not necessary.}.)

Put these switches in
ADF1 and VOR2 to
show them in the ND
bottom corners.

Select Locator-Outer
Marker (LOM) in
ADF1 if there is one
installed on the ILS.

NAV1, ILS freq,
NAV2, VOR on the
field or any other
VOR that may be
useful.




I Prepare BARO minima 8109ft.




Arm the Speed
Brakes.

According to norma
procedures these are
Armed when the
Landing Gear comes
down, but there is no
harm in arming them
sooner.

Prepare Autobrake
Setting. OFF, 1, 2, 3
or MAX. Depending
on the Runway length
conditions and
company policy.




You can ‘extend the centreline’ by
selecting the ‘Final Approach Point’ (FAH)
on top and entering the inbound course pf
the ILS ins INTC CRS before pushing
EXEC.

(Again : recommended, NOT necessaryl)




Tumright hdu220, cleared ILS approach RWY29.

Arm APP, reduce to UP speed.

Once ATC turns you on the intercept Hdg and cldars
you for the approach, you Arm APP.

Notice and appear armed in the
FMA.

Also reduce Speed window to greéR speed on
the Speed-Tape, to be ready for Flap extension.




Set RWY Hdg

VOR/LOC captures
and the airplane turns
onto the Localizer.

Now set your Hdg bug
to the RWY hdg.

Notice that the A/P
has switched to
‘Single CH'.




Flaps 1, match speed.

At 10nm out (see NAV2 DME or
green ring) it is the latest time to stayt
configuring the aircraft for landing.

Select Flaps 1 and ‘match the speeg’
to 1-speed.




Flaps 5, match speed.

The B737 hardly decellerates on the Glide-
Slope if you don’t have at least Flaps 5 out.

It is a good idea to have F5 by Glide-Slope
intercept.

However, depending on Aircraft Weight and
wind conditions, you may choose to delay flag
extension to improve Low-Drag performance.




Set Missed approach Altitude

As the Glide-Slope
captures, it is a good
time to set Missed
Approach altitude.




Gear Down, F15, match speed
Speed brakes armed

Ldg Checklist to the flaps.

At the Outer Marker,
+/- 4nm out or at the
latest 3.5nm out, Sometimes the airplane may be difficult to

select Gear Down, slow down. (descending on the G/S with F})

Flaps15, arm the In this case selecting Flaps10 may help.
Speed Brakes.

If all else fails, selecting ‘Gear Down’ soon€Y,
(before reaching the OM) will usually solve
your energy problem.

Call for the ‘Landing
Checklist to the flaps’




F25, match speed.

Now slow down further to ‘Minimum
Approach Speed’, gradually extending
landing flaps.

With landing Flaps30, you can select
F30 straight away after F15.

With landning flaps40, first select F25
match speed, and as the airplane slo}s
down below 162kts, select F40.

(observe Flap placard speeds...)




F30-F40, match speed,

Ldg Checklist

Observing the Flap placard
speeds, select landing flaps a
Fly-speed.

(= Vref +wind correction)
(minimum 5kts)

Call for ‘Landing checklist’

!




The CAT | minima are
represented by this green
bug on the altitude tape.

Landing Checklist
completed, cleared to land.

200ft above the minimums,
420ft above the ground you
still see nothing...

Continue to look inside-
outside.







Minima : Runway in sight !

Now you can disconnect the A/P and A/}
and land manually...

You can also choose to keep the A/P angl
A/T in a little longer until the ‘minimum
use height’ MUH =158ft RA.

Below this you MUST disconnect and
land manually !




RYR 420, Go-around !

You could have
landed, but ATC
instructs you to G-
Around...

The G/Acall is :

Go-around, Flaps 15



Go-around, Flaps 15|

-Push TO/GA button and select Flaps 15.

-The A/P will kick out, so you will have to
fly the Go-around manually !

-To do this follow the F/D bars, they will
tell you to pull the nose up to 12°-15°.




- Once you see a positive rate fj!
climb on 2 instruments, (Altitud
tape AND V/S) select Gear UP.

- When passing 400ft RA, selec
LNAV.

- This is also the earliest time tq
start accelerating. To do this
select Flaps 5.

Positive Rate, Gear UP

400ft, LNAV, F5

-‘Pitch for Speed’ meaning that
the speed is controlled by
lowering or pulling the nose up.

- After passing 1000ft RA you
can re-engage the A/P.




LNAV is engaged, T/O power is
set, the Gear is up and the Fla
are to 5. You are now in the
same situation as a normal Take-
Off...




The A/T has remained engaged all the
time and speed-pitch commands werg a

function of flaps setting. To accelerate : select BUG
UP (to green UP speed) on
the speed tape and retract
the flaps on schedule.

Once ALT-ACQ engages to intercept the
G/A altitude, the Speed window openg
up and allows the pilot to adjust the
target speed.




After T/O checklist...

Flaps UP, Speed UP, Gear UP, levelat
3000ft, LNAV and A/P engaged...

Go-around completed !

The A/P will now even fly your
lateral track for the G/A procedure ap
it was programmed in te FMC by
selecting ILS25 Approach.







CAT Il Autoland — Dual Channel

Differences :

2 autopilots will fly the approach, crosschecking eachother...

Autoland FLARE capability provided by dual A/P effort.

Minima are read on the RADIO altimeter, not the BARO
altimeter like in the CAT | case.

Go-around will be fully automatic !



This is the chart for CAT Il
ILS Rwy25L in Brussels.

Notice that you will never fincy
a CAT Ill chart. The reason
for this is that CAT Il minima
are always 50ft-RVR200m.

The CAT Il minima are publishe
here. They are different for every
approach, because they depend ugon
the terrain just before the runway.
Notice that RA is clearly stated,
meaning that the minima are to be

read on the Radio Altimeter ONLY.
( DA(H) 259’ is for information purposes only..




Example : RWY 25L

CAT | minima are 200ft above the Rwy threshold. Th
are based on the QNH and expressed in altitude Abo
Mean Sea Level (AMSL). They are read out on the
BARO altimeter. (Altitude Tape)

Brussels

CAT 1l minima are 50ft above the Rwy threshold. Becausejat
this point, the airplane IS above the threshold, the minima Will
be 50ft RA EXACTLY. This is why there are never any CAT

Il minima published.

CAT Illl minima are 50ft read out on the Radio Altimeter (R

CAT Il minima are exactly 100ft above te
Rwy threshold, but as the airplane is not ygt
above the Rwy, the RA read-out will not bg
100ft RA exactly. It will be dependant upor
the terrain just before the Rwy.

This is why there are minima published on§
the CAT Il chart.

CAT Il minima are read out on the Radio
Altimeter (RA).




Set minima selector bug to RADIO
and set 50ft RA.

The ILS freq is selected on both The rest of the preparations are th¢
NAV1 and NAV2. same as for a CAT I ILS approach.
For CAT Il operations, F40 landing
is recommended as the lower pitch
attitude will improve pilots view
outside the cockpit.

The LOM can still be selected on
ADF1 for reference.




Turn leit hag280, cleared ILS approach RWY29.

Arm APP, second A/P in CMD.

You should try to arrive on intercept
heading with Flaps 5 and speed matclged
for F5.

When ATC clears you for the approacrL,
arm the APP mode and engage seco
A/P in command.




Set RWY Hdg

VOR/LOC captures and the airplane turns onto the
Localizer.

Now set your Hdg bug to the RWY hdg.

Notice that the A/P has switched to ‘Single CH'.
The second A/P will engage at 1500ft RA.

The latest point where second A/P can be engaggd
for dual channel performance = 800ft RA.




Gear Down, F15, match speed

Speed brakes armed

Ldg Checklist to the flaps.

.

Glide Slope alive :

Gear Down, Flaps 15, match speed,
Speed brakes armed.

Call for
‘Landing Checklist to the Flaps’




Flaps 25, match speed.

At 1 dot below the Glide :
Flaps 25, match speed.




~40, match speed,
_dg Checklist

Set Missed Approach altitude

G/S captures :

Flaps 40, match speed
Complete

‘Landing Checklist’

Set Missed Approach altitude







RYR 420, Go-around !

Go-around, Flaps 15|

( At 50ft RA, FLARE

mode should engage
and perform the
autoland. If not, the
Captain must be read
to disconnect and lang
manually if this does

not happen.
The CAT Il and CAT I > FUBTTIOHER
minima are read out on th Select Flaps 15
Radio Altimeter in the top . .
right corner of the PFD. The Autopilots will fI_y the
Go-Around automatically !




Positive Rate,
Gear UP!

- Once you see a positive rate
climb on 2 instruments, (Altitud
tape AND V/S) select Gear UP.




LNAV, Flaps 5

- When passing 400ft RA, selec
LNAV.

- This is also the earliest time tg
start accelerating. To do this
select Flaps 5.




Bug UP...

OnceALT-ACQ engages to intercept
the G/A altitude, the last engaged A/P
trips out, the Speed window opens up
and allows the pilot to adjust the targe|
speed.

Select the speed bug to the green UP
speed and retract the flaps on speed
schedule.




Flaps UP, Speed UP, Gear UP, Ievel at
2500ft, LNAV and A/P engaged...

Once you are established on the
radial-266° to FLO you can climb to
4500ft by setting it in the ALT
window and pushing LVL CHG.

Go-around completed !
















Remarks :

Configuration differences :

You will have noticed a difference in configuratitathniques between
CAT | and CAT lll dual channel profiles.

During a CAT | ILS, the standard is to Us& drag techniques, meaning
that you will delay flap and gear extension to e performance
and noise characteristics.

When performing a CAT Il dual channel approachlie@aconfiguration
IS necessary to guarantee a stabilised approach.

CAT Il approaches :

When would you do a CAT Il approach ?

This can be a good option if for example the airpoiircraft equipment
Is downgraded to CAT Il operations only.






