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1. Introduction

After you have received your Student 1 rating the tower lesson will be the next step for you in order to
provide air traffic control service within the area of vVACC Slovenia. This manual in combination with a
tower lesson held by an authorized mentor will help you.

This study guide is kept as common as possible. However sometimes it is necessary to use specific
local area examples that may be handled in a slightly different manner in other areas on VATSIM.

Remember that you will need a lesson for every position within the Slovenian area before you can
provide ATC service there.

2. Training aims for this study guide

We will cover every duty a tower controller must be able to perform. Beginning with enroute
clearances up to VFR traffic control within the control zone.

3. How is an aerodrome controlled?

An airport can be controlled by a single person that is referred to as the tower controller, but you will
understand that an airport the size of Heathrow or Frankfurt cannot be run as a ‘one man show’. There
must be more. And that's exactly how it is done in real. The workload is divided into three single
positions with different tasks that are:

Clearance Delivery

Providing enroute clearances and start-up instructions. Basically everything that must be done with an
aircraft before it gets into motion. In Slovenia this is always done by the Ground Controller.

Ground Controller

Is responsible for all traffic on the ground on every apron and taxiway.
Local Controller

This is the person who actually listens to the call sign “Tower”. The tower controller is responsible for
all traffic on the runways and for airborne traffic within the boundaries of the airport's control zone.

All three positions can be divided into certain areas of responsibility, e.g. north and south ground
control.

Serving as a tower controller means that you are able to act in all three working areas simultaneously.
Usually you are alone on the tower position and have to serve all under laying positions as well. This
will also be the scenario in your controller practical test that you have to perform in order to get the
rating of Student 2.

But we will get to that step by step.

First | will show you all of the positions one by one and later then what it is like to do them all at once.
So we can cover coordination between ATC stations as well as traffic management and reducing
workload.



4. Preparations - Setting up ATIS

Depending on your ATC Station you will have to set an ATIS. ATIS is short for Automated Terminal
Information Service. Let’s have a closer look at this. In EuroScope you will use an automated system
for generating the ATIS. All you need is the sound package you can find on our homepage and the
following URL:

http://uniatis.net/atis.php ?arr=$arrrwy($atisairport) &dep=$deprwy($atisairport)&apptype=ILS&info=$ati
scode&metar=$metar($atisairport)

All IFR aircraft must listen to the ATIS and confirm the reception in the initial call to the controller,
wherever it is relevant. All pilots need to know the active runway(s) and the local QNH.

A typical ATIS as it is generated by EuroScope could look like this:

[LJUBLJANA] [[NFORMATION] P [ ][MET REPORT TIME] 1800 ][EXPECT ILS APPROACH]
[RUNWAY] 30 [ ][TRL]120[ ][WIND VARIABLE] 4 [KNOTS][ ] [visibility] 10 [kilometers] [ ]
[CLOUDS] [FEW] {6000} [FEET][ ][TEMPERATURE] 30 [DEW POINT] 16 ][QNH] 1017 [ ]
[TREND] [NOSIG] [ ][INFORMATION] P [OUT][ ]

By policy the length of the ATIS is limited to a maximum of one minute. But you do not have to worry
about crossing that limit if using the automatic generator.

Additionally you may write some information into the so called “ATIS-lines”. These are personal
information to the pilots and restricted to a limit of four lines.

The first line is always occupied with the information about the voice server and channel you are
using. The other three may contain your station name and expected logoff time, the ATIS frequency
for your airport or other useful notes.



5. Clearance Delivery

5.1 Flight plans

You have to deal with two different types of traffic at your airport. One is flying by visual flight
rules (VFR) and one is flying by instrument flight rules (IFR). We leave VFR aside for the time
being, because it is usually irrelevant for the delivery controller. Let’s start with some IFR traffic.
All IFR flights are supposed to file a flight plan. This plan consists of several things that are
necessary for us controllers to guide an aircraft safely from its point of departure to its
destination. As a delivery controller we are interested in the aircraft type and the departure
route. A typical flight plan will look like this:

T450G219 LJLJ-EDDF
583 01 EDFH SEL/RSKL NAV/RNAV OPR/ADRIA AIRWAYS REG/S5-NIT
320 | RMK/ADRIA

ADR620 320 BERTA UL868 KFT UL173 SBG Y700 ABABI T161 PSA 0000

M/A320/Q EDDF

As you can see there are lots of information presented, but not all of them are relevant for every
position in the ATC network. As a delivery controller you are interested in the information
marked in red as shown below.

T450G219 LJLJ-EDDF
583 01 EDFH SEL/RSKL NAV/RNAV OPR/ADRIA AIRWAYS REG/S5-NIT
320 | RMK/ADRIA

ADR620 320 BERTA UL868 KFT UL173 SBG Y700 ABABI T161 PSA 0000

M/A320/Q EDDF

What do we know about this flight?

Its call sign is “ADRia 620"

Tip:

At the beginning of your controller career all these call signs may be a bit difficult to memorize,

but that will become better with growing experience. If you are in doubt, have a look to the
bottom of your EuroScope Screen while selecting the Aircraft or into the Flightplan.

The aircraft is an Airbus A320-200 (A320)

It is an IFR flight from Ljubljana airport (LJLJ) to Frankfurt International airport (EDDF) with the
alternate airport Frankfurt Hahn (EDFH).

The pilot requests flight level 320 as his cruise altitude.
The first waypoint on its Route is BERTA intersection.
No squawk code has been issued (0000)

At some time the pilot of the aircraft will call us:

P: “Ljubljana Ground, Adria 620 good evening, position gate 6, request start up, information
alpha received”

What the hell does that mean?

Every initial call from an aircraft to an ATC station or vice versa has to begin with the call sign
from the station called followed by your own call sign. The pilot calls ATC in this case, so the
answer is Ljubljana Ground followed by Adria 620.



Good evening is good evening. Not necessary, but polite ©
Position gate 6. So we know where to find the aircraft, even if this is rather unimportant at this point.

Request start-up, information alpha received is the core of the radio transmission. The pilot
wants something from us.

As stated earlier in preparations of the controller we talked about ATIS. The pilot announces that
he has received the contents of the ATIS and we do not have to provide information like active
runways and QNH to him. This will save you quite some time. All you have to do is verifying that
the reported designator letter is correct. If the pilot reports a wrong ATIS code letter you should
tell him the correct one including significant changes:

“... information bravo now current, QNH 1021*

Tip:

Not all pilots confirm that they have received the ATIS even if they almost all have. This is some
kind of bad habit and you should not be afraid to point this out to the pilot by asking for a
confirmation of ATIS reception. All IFR flights are supposed to listen to the ATIS.

That leaves us with the start up request. Start up means exactly what you might think right now:
The permission to start the engines.

Tip:

The pilot will not start the engines right after he has got your permission to do so. The correct
sentence to approve start-up is just ‘start up approved’. So it is just a permission, not an
instruction. This task is performed by the ground crew that is directly working on the aircraft while
it is on the gate. The engines are started when the area around the engines is clear of equipment
and people, usually during the pushback procedure. The start-up approval just means that there
is an expected delay less than 20 minutes.

So, if we do not expect a delay of more than 20 minutes, we can issue start up approval. At the
same time we should issue the enroute clearance. The pilot needs it anyway and if he requests
start up he usually expects the enroute clearance as well.

Please note that all of the following should be done before the aircraft first calls us.

If we want to issue an enroute clearance we have to check some things first. Let’'s have a look on
that flight plan again.

T450G219 LJLJ-EDDF
583 01 EDFH SEL/RSKL NAV/RNAV OPR/ADRIA AIRWAYS REG/S5-NIT
320 | RMK/ADRIA

ADR620 320 BERTA UL868 KFT UL173 SBG Y700 ABABI T161 PSA 0000

M/A320/Q EDDF

First thing to do is to check if we are looking at the right aircraft. This is important for all ATC
stations, because issuing wrong instructions based on wrong information can be fatal. As a
delivery controller we have basically two ways to verify if the aircraft corresponds with the flight
plan. First by checking its call sign and second by verification of its position. If we have an aircraft
waiting at gate 6 and its call sign is ADR620 we can be pretty sure, that we have the aircraft we
are looking for.

We will issue an enroute clearance from the departure airport to the destination airport,
regardless if we are familiar with the entire route.

Our next step is the first waypoint. Almost all larger airports have so called standard instrument
departure routes (SID). These SIDs have two purposes. One is to guide the aircraft on a defined
route from its departure airport to an airway and therefore to avoid collisions with arriving traffic
and the other one is for noise abatement. As a side effect it saves the departure controller a lot of
work, because without a SID he would have to ‘talk’ the aircraft through its way by issuing turn
instructions.



If you take a look at your airport’s departure charts you will find the SIDs for each runway. Mostly
they are named after the fix they are ending, followed by a single digit which is some kind of
version number. The range is from 1-9 and is incremented by 1 on each amendment of the SID.
When it reaches 9 the next update will reset the count to 1 again. After that there is a letter. You
can often, but not always associate that letter to a specific runway.

Tip:

Try to memorize your training airport’s SIDs. There are not much of them and once you get used
fo it, you can issue enroute clearances much faster, because you do not have to look up the
SIDs every time.

As we can see in this flight plan, there is no SID filed by the pilot. We are supposed to clear him
on a SID that matches his flight plan best. Let's assume we have runway 30 in use which utilizes
all of the whiskey and one juliett SID. Why are there now two SIDs leading to the same fix?

Some SIDs have different kinds of restrictions or requirements. These are explained on the text
page that comes with the drawn chart. In this case we do have only one SID leading to the pilot’s
first waypoint. This is why we choose BERTA1W and amend the flight plan as follows:

ADR620 320 BERTA1W/30 BERTA UL868 KFT UL173 SBG Y700 ABABI T161 PSA 0000
|
M/A320/Q EDDF
T450G219 LJLJ-EDDF
583 01 EDFH SEL/RSKL NAV/RNAV OPR/ADRIA AIRWAYS REG/S5-NIT
320 | RMK/ADRIA

Finally we assign a code for the secondary surveillance radar (SSR), simply called squawk-code,
to the aircraft. With that code together with some other information the radar controllers can
identify the aircraft. Our flight plan will look like this now:

ADR620 320 BERTA1W/30 BERTA UL868 KFT UL173 SBG Y700 ABABI T161 PSA 5301
|
M/A320/Q EDDF
T450G219 LJLJ-EDDF
583 01 EDFH SEL/RSKL NAV/RNAV OPR/ADRIA AIRWAYS REG/S5-NIT
320 | RMK/ADRIA

Tip:

It is known to happen that there are some entries in fields like temporary altitude or the
scratchpad that are left by other controllers. Usually that happens on aircraft that have just
landed and filed a new flight plan for a new flight. You should have a look at that and clear the
fields if needed. Your adjacent radar controllers would appreciate this.

Now we can issue the enroute clearance to the aircraft:

C: “Adria 620, Ljubljana Ground, good evening, startup approved, cleared to Frankfurt
international via BERTA one whiskey departure, initial climb 8000ft, flight planned route, squawk
5301~

The pilot will read that back to us, so we can verify if the contents of our enroute clearance have
been received as we issued it:

P: “Adria 620, startup approved, cleared Frankfurt via BERTA one whiskey, initially 8000ft, flight
planned route, squawk 5301”

As you noticed in the further conversation the pilot will only state his own call sign.

But what did we do here? We approved the filed flight plan with some additional instructions (SID and
squawk). The pilot can start his engines and he is now generally allowed to fly to his destination along
his planned route.

Our work is almost done. We just have to confirm, that the pilot’'s read back has been free of errors. If
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we would be Clearance Delivery we would also hand him over to the next station:

C: “Adria 620 read back correct.”

If you do not find a SID that leads to the first waypoint, you will need to issue a vector departure. For
Ljubljana you will find the standard in the airport briefing.

C: “Adria 620, Ljubljana Ground, good evening, startup approved, cleared to Frankfurt
international via vector departure, initial climb 8000ft and fly runway heading, at Marker West turn
left heading 180, flight planned route, squawk 5301”

Let us go back to SID’s with restrictions again:

Assuming that you have cleared him GIMIX1J and after a short while the pilot tells you that he cannot
fly that departure route and requests the GIMIX1W departure route. You will now have to change the
clearance. Of course you could cancel the first clearance and issue a completely new one, but that
costs unnecessary time. So we simply re-clear the aircraft and only give the amended details in a form
like this:

C: “Adria 620, recleared via GIMIX one whiskey, rest of clearance unchanged”

That is all a delivery controller has to do. Depending on local procedures, clearance delivery is also
authorized to issue a departure frequency, meaning the controller’s frequency that the pilot has to call
after he is airborne, if the frequency deviates from the published frequencies on the charts.



6. Ground Control

6.1 Pushback

Now that the pilot has permission to start up the engines and the flight plan has been approved, we
need the aircraft to get away from the gate, actually start the engines and roll from its parking position
to a runway where it can perform the takeoff roll and get in the air.

Those are the tasks of the ground controller. He is the master of all taxiways on the airport.
Our aircraft will call in:

P: “Ljubljana Ground, Adria 620, Gate 6, request pushback.”

We have an initial contact here again, so the pilot will use the controller’s call sign followed by his own.

The aircraft stands on Position 6, which is on the main apron and we need this aircraft to go to our
active runway 30. Let’s have a look at the ground chart that you already printed out | assume?
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Gate 6 is a nose-in position, as you can see the aircraft stands with the nose facing to the terminal
buildings and aircraft usually do not have a reverse gear. That's why the pilot requested a pushback.
In real life this is done by a custom build tractor, but here it is only simulated and the pilot must do all
the work by himself. He just needs an approval from ground control, because as it is in real life, the
pilot cannot see what is happening behind his aircraft.

We assume that there is no threat on taxiway alpha, so we can issue the pushback approval:
C: “Adria 620, pushback approved, facing east.”

Remember, that if you are on an airport together with Clearance Delivery, you are still in initial contact
procedure, so we have to state our own call sign as well.

We approved the pushback request and issued a direction for the pilot how he has to align his nose.
Even if it is not necessary here, there are other airports where it is not clear for the pilot on which route
the ground controller will let him roll to the active runway.



Tip:
The runway configuration is not only dependent on the wind direction and strength, but also on
local procedures. Refer to the Airport Briefing procedures to find out how it is done at different airports.

6.2 Taxi

All you have to do now is to find a taxi route where the aircraft can

a) Taxi due to its dimensions and weight
b) Not collide with other aircraft on the aprons or taxiways

Airport design assists you to provide a way where you can send aircrafts from and to the active
runway simultaneously without any conflicts. However it is your duty to monitor enroute traffic on the
ground to prevent any collisions and dead end situations.

Tip:

Remember that an aircraft usually occupies the whole width of a taxiway. Avoid any instructions that
lead to a nose to nose situation on a taxiway. Medium and heavy sized jets can not turn on a spot. So
you will need trucks to get the taxiway clear again. That costs time and will block your entire airport for
that amount of time in the worst case.
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The routing is pretty simple in this scenario, and as the pilot calls in like that:
P: “Adria 620, request taxi”

We will issue that simple taxi instruction:

C: “Adria 620, taxi to holding point runway tri zero via papa, alpha, bravo”
And the read back from the pilot:

P: “ADR620, taxi to holding point runway 30 via P, A, B.”
The aircraft will now pick up some speed and rolls to the holding point for runway 30 via the instructed
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route. It is your duty now to monitor if the pilot follows exactly the instructed route. On any deviation
you will have to intervene. You can stop the aircraft at any time by issuing the following instruction:

C: “ADR620, hold position”
If it is urgent add the word ‘immediately’ to that instruction.

However, you should add additional information, why the aircraft has to stop, if time permits.

6.3 Hand over to tower

At some point we will have to hand over the aircraft to the next instance, the tower controller. But
when should we do that? Simple answer: as soon as possible.

Tip:
Local procedures may indicate strict hand over points from one ATC station to another. Refer to local
standard operation procedures when controlling on other airports.

As soon as possible means that we do not need to communicate and nothing can happen to the
aircraft anymore. In the specific situation above a good point of transfer would be as the aircraft
passes intersection C.

6.4 Advanced ground movement

This is what you basically do as a ground controller. But this is not always that easy, because usually
you have more than one aircraft at a time and all of them want to taxi from and to the runways. It is
unavoidable that two or more aircraft have to cross their paths. Let's have a look at the following
situation:
; * Y cargo
e J/Euilding
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We already instructed the green aircraft to taxi on alpha and bravo to holding point runway 30. The
green aircraft just landed and vacated runway 30 on taxiway G and calls us:
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P: “Ljubljana ground, Croatia 411, on taxiway G, request taxi to the gate.”

We want this aircraft at gate 4, but to get there he must cross the path of the red aircraft at some time.

Tip:

Remember. You are responsible for collision free traffic movements on the ground. Even if you issue
an instruction where it is very unlikely that something could result in a conflict situation you should
always consider that everything can happen. When you give an instruction make sure, that the
resulting situation is always safe, regardless whatever may happen.

You may think, ok the red aircraft is in motion and the time the pilot and | need to do our
communication would be enough that the red aircraft has passed the point of interest before the green
aircraft begins to roll. But what if the red aircraft has to stop for whatever reason? And as the red
aircraft’s instruction permits him to taxi on alpha, he can resume his roll anytime.

There are several ways to handle this situation.

You could instruct the red aircraft to hold where he is right now and wait until the green aircraft is out
of the way. That would be accomplished by the simple instruction:

C: “Croatia 411, Ljubljana ground, hold position, Airbus 320 crossing left to right on
Alpha”
P: “Croatia 411, holding position”

This would be the worst way of controlling you could do. It is not very good service for the pilot and
you are blocking an exit of the runway, where the next landing aircraft may vacate the runway as well.

Another way would let the red aircraft taxi to gate 4 and watch them both all the time to stop either one
of them in the right moment. That would be accomplished by instructing him like this:

C: “Croatia 411, Ljubljana ground, taxi to gate 4 via G, P”
P: “Croatia 411, taxi to gate 4 via G, P”

At the right moment you may stop the aircraft again:

C: “Croatia 411, hold position”
P: “Croatia 411, holding position”

That would work, but you need two instructions and you will have to watch the developing situation all
the time and is also bad controlling. That will drag your attention away from other important things that
may happen at the same time on different places on the airport and you do not have that much time.

A better way is to instruct the red aircraft to taxi to the gate and let him hold before he reaches the
point of interest. Later then you can allow him to resume:

(From now on | will use the ICAO designators for the aircraft’s call signs)

C: “CTN411, Ljubljana ground, taxi to gate 4 via G, P. Hold short of A”
P: “CTN411, taxi to gate 4 via G, P. Holding short of A”

So the pilot can taxi until he reaches the intersection A4/A where he has to
stop. After the green aircraft has passed you can let him resume taxi:

C: “CTN411, continue taxi”
P: “CTN411, continue taxi”

Well, there are still two things that | do not like here:

The pilot of the red aircraft still does not know why he has to stop and we have to give two
instructions. Is there a way to put this all together and get rid of the red aircraft? If we assume the
green aircraft to be an A320 we could do this:
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C: “CTN411, Ljubljana ground, taxi to gate 4 via G, P . Give way to A320 crossing on alpha from left to
right.”
P: “CTN411, taxi to gate 4 via G, P, give way to crossing A320 on A”

Now we have what we want. The red aircraft will start his roll. Looking out on taxiway alpha for the
crossing traffic and let him pass. Then he will continue taxi to gate 4 and we do not have any further
work with him.

Tip:

As we are talking about clearances: Any clearance of movement for an aircraft has a start and an end.
This end is called the clearance limit, means “until you reach that point and not further”. A clearance is
valid until it is changed somehow or being entirely cancelled. Hold short instructions do not change the
clearance. So if you have an aircraft to stop for any reason you will only have to revoke that stop
instruction and the pilot can resume on his cleared route. There are no further instructions necessary.

THR ELEV 876

A little excursion to LUMB (Maribor) shows us the above situation. An aircraft has landed on RWY32
and during the slow down he passed the last possible exit (A). Of course he is calling us for a taxi
instruction to his parking position:

P: “Maribor Tower*, DLH4711, request taxi”
(*) There is no ground controller at LUIMB.

We said earlier, that there will not be enough space to turn around an aircraft in a deadlock situation
on a taxiway. At airports where the procedure shown above is common practise, there is often a turn
area present at the end of the runways. So it should not be a problem for the pilot to turn his aircraft
around. All we have to do is to allow him to taxi on the active runway. The word you are looking for is
“backtrack”.

Tip:
Any taxi movement on a runway is referred to as “backtrack” disregarding the direction of movement.

C: “DLH4711, Maribor Tower, taxi to apron entry via A, backtrack on runway 32 approved”

12



7. Tower Control

7.1 General introduction

Tower has two main duties. One is the responsibility for all active runways and the traffic on the
ground handed over to him by ground control. The other one is the management of airborne traffic
within his control zone.

7.2 Determination of runways in use

Tower is also responsible to set the active runway(s). Determining the active runway(s) is generally
depending on the wind direction and strength. Local procedures may differ from this, but you should
always choose a runway that is most aligned with the wind, means it should be possible for aircraft to
depart/land against the wind and not with the wind.

To stay with our example airport Ljubljana, we have runway 30 or it's opposite 12. If we assume a
wind of 270° and 10 knots strength we would most likely use runway 30 because it is more aligned
with the wind. Do not get confused by that. The wind direction is always the direction from where the
wind is blowing. The runway designator is simplified the direction to where the runway is aligned.

If you would have wind from 50° you could assume that it is almost equal which runway to open,
because you have either way full crosswind. In such a case it is a good idea to have a look into the
terminal area forecast (TAF) of the airport. Other than a metar which is only a snapshot of the moment
a TAF will provide you the tendencies, including the development of wind direction and strength. You
should choose the runway which will become most aligned with the wind, just to prevent of changing
runways later.

Additionally you may have a look into the airport’s preferential runway system. For Ljubljana it is set to
use runway 30 whenever possible, since aircrafts can land supported by ILS.
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7.3 IFR traffic
7.31 Departure

We will start on the ground where we left our aircraft from the ground control examples at holding point
runway 30.
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The aircraft has been handed over to us by ground control and calls in:
P: “Ljubljana Tower, ADR620, holding point runway 30, ready for departure”

Tip:

It still could happen that some pilots report ,ready for take-off". This is definitely a mistake. As a rule of
thumb you can say that you as a tower controller are the first person who uses the word take-off.
Every other reference to that term is called departure. This is to make sure, that the word take-off is
only connected to the take-off clearance and nothing else. You should also avoid to include any
important information in the take-off clearance, because everything after ,cleared for take-off* may not
be recognized anymore.

If there is no other traffic on the runway or on approach for that runway, there is no reason for us to
hold back the take-off clearance at that point:

C: “ADR620, Ljubljana Tower, wind two seven zero degrees, one zero knots, runway tri zero, cleared
for take-off”

And the pilot will respond:
P: “ADR620, runway 30, cleared for take-off”

The pilot will not read back the wind. Even if the wind information is part of the take-off clearance it
has only informational character. Just the core clearance has to be read back by the pilot.

He will now taxi into take-off position runway 30 and align his aircraft with the departure direction
means the nose is aligned to approximately 300°. Then he will set his thrust, accelerates and at some
point he will become airborne, starting his climb to the initial climb altitude if nothing else has been
instructed. Simultaneously he will begin to follow the course of the SID for what he has been cleared
earlier by Clearance Delivery.

He will of course follow his course and will not climb beyond the initial climb altitude, but he is still on
our frequency. If Clearance Delivery already gave him something like this:

C: “ADR620, cleared to .... when airborne contact arrival on 135.270”
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Then there is nothing more to do for us, because the pilot will change the frequency and call in at
approach on his own.

If this is missing, we will have to hand him over to arrival as soon as possible with an instruction like
this:

C: “ADR620, contact Ljubljana Radar on 135.270, bye!”

Refer to your local charts or ask your mentor about when to issue the frequency change command,
because this may vary from airport to airport.

Tip:

Only call a pilot during take-off or the final stages of approach and landing if you can not avoid a
dangerous situation otherwise. The pilot has a lot of work to do and must concentrate on what he is
doing. The earliest call to a departed aircraft should be when it reaches a stable climb rate, a landing
aircraft should not be called until it is on the ground and clearly slowing down.

An IFR departure with no other traffic around is truly the easiest scenario we can encounter as a tower
controller.
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7.32 Landing
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Here we have the other easy scenario. One aircraft is arriving on RWY30 with no other traffic around
and calls us:

P: “Ljubljana Tower, CTN411, RWY30”
The only thing for us to do is to clear him to land:

C: “CTN411, Ljubljana Tower, wind two seven zero degrees, one zero knots, runway tri zero, cleared
to land”

As in the take-off clearance the pilot will spare the wind in his read back:
P: “CTN411, RWY30, cleared to land”

A landing clearance can be issued anytime, as long as you think that the pilot has a reasonable
chance to get his aircraft safely landed and stopped:
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1. At this point or even more far out on final approach landing clearance should be issued if the

situation permits.
2. At this point landing clearance should be issued at the latest. If you plan to do so, inform the pilot

that he has to expect late landing clearance.
3. You could do that as well, even if you should try to avoid it. It is Very important to inform the pilot:

“expect landing clearance above the numbers”.
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7.33 Landing / Departure
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Here we have two aircraft. FDX100 is on final approach of RWY30 and our well known CTN411 is at
the holding point RWY30. Both aircraft calling in:

P: “Ljubljana Tower, FDX100, RWY30”
P: “CTN411, holding short RWY30, ready for departure”
Almost always there is more than one solution for a situation.

Tip:

If you are not sure about what to do in a certain situation remember these few rules of priority:
1. Emergencies have always top priority

2. Landing aircrafts

3. Departing aircrafts IFR

4. Departing aircrafts VFR

First thing to do should be clear. We issue the landing clearance for FDX100.

Rule:

If you issue a clearance for a runway that runway is occupied by the aircraft to which the clearance
has been given, regardless if the aircraft is physically present on that runway. Once a runway is
occupied, no other aircraft is allowed to enter or to cross that runway until the validity of the clearance
has been revoked by the controller or the adjacent manoeuvre is completed. In this context we
understand:

in case of a departing aircraft:
- It has over flown the end of the runway
- It is airborne and turned away from runway heading

In case of a landing aircraft
- The preceding departing aircraft has met one of the conditions of departing aircrafts
- The previous landed aircraft has vacated the runway.

We could now wait until FDX100 has landed and vacated the runway before we issue the take-off
clearance for CTN411. It would work, it would be safe and the pilot of CTN411 would fall asleep. So
this is not a good solution because we would let pass time where we do not do anything.

What can we do to get rid of CTN411 a bit faster? You can wait until the following condition exists:

Terminal
Radar

: NS THR ELEV 1191
GP/DME A 4 TDZ ELEV 1212
: GUMD 153



Then issue the following instruction to CTN411:
C: “CTN411, line up RWY30 and wait”

CTN411 will now enter the runway and align his aircraft at the take-off position. You can do that,
because there is reasonable assurance that CTN411 will not commence take-off prior to FDX100 has
vacated the runway. We did not issue a take-off clearance for CTN411, yet.

Knowing this we can take another step forward and delegate the whole line-up process to the pilot of
CTN411. We can do this by issuing a conditional clearance.

Rule:

A conditional clearance can save you a lot of workload, but you are only allowed to issue one under
good visibility conditions. If the airport is in clouds and you can barely see your own feet, it would be
very dangerous and merely impossible to rely on the pilot’s view. And that’s exactly what a conditional
clearance is based on.

Let’'s assume FDX100 is a Beech 1900:
C: “CTN411, behind Beech 1900 on 3NM final, line up RWY30 and wait behind.”

We expect the pilot to watch out for the landing aircraft and after this landing aircraft has passed his
position he is allowed to line up RWY30 and wait.

Notice the double use of the word behind. This is to make sure that in case the pilot did not realise the
first ‘behind’ he would probably get it on the second time. This is important. Just imagine what would
happen if the pilot would taxi onto the runway while FDX100 is still on approach.

7.34 Runway and wake turbulence separation

In addition to the rule stated above about the clearances there are some items more to consider. The
big airports have more than one runway in different configurations. Basically you can encounter
parallel runways, crossing runways or a mix of both. Both, parallel and crossing systems have their
own separation rules and as a tower controller you are responsible for the strict enforcement of these
rules as prescribed in sections 7.35 and 7.36 .

Furthermore there is another thing called wake turbulence separation. Every aircraft generates wake
turbulences that are caused by the pressure difference between the up- and downside of the wings.
There is a connection between the strength of the generated wake turbulence and the weight of the
aircraft. Therefore aircrafts are classified into wake turbulence categories based on the maximum
take-off weight. Those categories are:

LIGHT: 7t or less
MEDIUM: 7t to 136t
HEAVY: 136t and above

Tip:

Most general aviation aircraft are LIGHT. The top end of the scale is set by DC-10, B747, B767, and
A300. B757 is also classified as HEAVY, even if its maximum take-off weight is below 136t. As a rule
of thumb you can say, if in doubt just classify an unknown aircraft one category higher than you think it
is in. That puts you almost always on the safe side.

If an IFR pilot declares, that he will not need wake turbulence separation you can disregard the wake
turbulence separation minima, but still issue a warning about the wakes.

There is no VFR wake turbulence separation within the control zone. VFR flights just get a warning
about wake turbulences:

C: “S5-PIE, wind 220 degrees, 5 knots, RWY 30, cleared for takeoff, caution wake turbulence”
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Tip:

In local procedures you can often read something about reduced runway separation minima and
therefore some kind of independent usage of the two runways. Remember that this is mostly based on
terms like reasonable visual assurance of a specific condition. Due to the limitations of tower control
within the VATSIM network, we have no way to provide such a reasonable visual assurance:

We have only a radar scope to see movements on the ground and in the air with an update interval of
five seconds.

The same conditions are valid for the pilots.

We have network lags that may lead to missing position updates of the

aircrafts. Different sceneries with more or less offsets.

We try to live up to real world procedures, but we have to accept the fact that not all real world
procedures can be simulated today and if you can not provide a certain condition you simply can not
allow the adjacent procedure to be executed.
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7.4 VFR Traffic

7.41 Introduction

| spared this part until now to teach you the basics first. Even if VFR traffic is easy to handle it often
confuses those who are new to air traffic control. Let’s have a look at this from a pilot’s point of view.
VFR stands for visual flight rules and that’s exactly what the pilot has to do. Flying related on visual
references and his charts of course.

Basically you can say, that a VFR pilot has to make sure to have visual reference to the ground, he
has to stay clear of clouds and a certain visibility in flight direction. For a better understanding we will
have a look on the different airspaces, what will give you also a better understanding where your
airport or aerodrome is located in the system.

7.42 Airspace classifications

ICAO AIRSPACE CLASSIFICATION WITHIN LJUBLJANA FIR
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It looks more complicated than it is and | will not explain the entire structure because most of it is
rather unimportant for a tower controller. Interesting for us are just the three areas marked in orange.
Generally there are two different types of airspace. One is controlled airspace and one is uncontrolled
airspace. This is about controlled separation between aircrafts. Most larger airports, such as the three
international airports of Slovenia, have a control zone (CTR), which is the tower controller’s area of
responsibility. This CTR covers a more or less large three dimensional area around the airport facility.
The CTR is often located within airspace delta (D) . Airspace D allows IFR and VFR flights and the
following rules apply:

o IFR is separated from IFR by air traffic control.

. VFR is not separated from IFR or other VFR (outside CTR)
-or- VFR is not separated from VFR, but VFR is segregated by 500 FT vertically from IFR (inside
CTR)

o Air traffic control provides traffic information to IFR about VFR and to VFR about IFR
and VFR.

o Air traffic control will provide evasive manoeuvre advices on request.

That means for us, that VFR pilots are responsible for their own separation to other traffic within our
control zone, but they need a permission to enter and to leave our CTR. Therefore they need to be in
radio contact with the tower controller.

Even if larger airports have defined paths for VFR traffic to enter and to leave the CTR it is much more
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important to know about how such an aircraft is handled within the CTR. You could provide vectors,
but that is not what VFR flying is all about, even in controlled airspace

7.43 Traffic circuit

Every pilot, VFR and IFR, is familiar with the traffic circuit. In order to provide a safe way of traffic flow
to departing and arriving aircrafts in the vicinity of the runways, there is a defined system on which the
aircrafts have to move and that is called the traffic circuit:

"
il J
right downwind

4" ,;F.

right crosswind right base

= —

upwind final

crosswind

F"
downwind

English is the global aviation language, but it is also allowed and common practise to do VFR flights in
the country’s native language. In case of Slovenia that would be Slovene, but we have no information
about these procedures, yet. For this reason this is left out here. Standard traffic circuit is flown with all
turns to the left. If you want the aircraft to fly it using right turns you have to state the word “right” in
front of the specific part or the whole circuit, except upwind and final where it does not make sense.
This concept is something that you will have to memorize, because of its essential nature.
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7.44 VFR within the CTR / departing aircraft

VFR aircraft generally will not need to file a flight plan as IFR has to. So they will not contact clearance
delivery. The first call is made to the ground controller:

P: “Ljubljana ground, S5-XYZ, good day"”
C: “S5-XYZ, Ljubljana ground, good day*

P: “S5-XYZ, Cessna 172, VFR to Maribor via November-Echo, general aviation parking, request taxi.”

VFR does not need to listen to our ATIS information, but he will need to know about the active
runways and the local QNH. As a ground controller we can provide him with the active runways, the
QNH and the taxi instruction. Most larger airports have defined routes for VFR traffic to enter and to
leave the CTR. There is an own set of charts for VFR where those routes are pointed out and every
VFR pilot is supposed to have those charts on board. In his initial call the pilot already told us which
route he wants to use to leave the CTR. We can now simply write this information into the flight strip or
coordinate this with tower using the preferred method in your FIR to do so.
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C: “S5-XYZ, Ljubljana ground, good day, runway in use 30, taxi to holding point runway 30 via T, A, F,
QNH 1012~

This does not much different from a taxi instruction as you would issue to an IFR flight. In fact we just
added the local QNH and the active runway.

The pilot will read back the essential parts of the instruction just like an IFR departure would do.
At a certain point we will hand over the aircraft to tower:
C: “S5-XYZ, contact tower on 118.0”

P: “Ljubljana Tower, S5-XYZ, on F, ready for departure”
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Tip:
All VFR aircraft are supposed to fly the standard traffic circuit if there is no other instruction given or
stated in the charts.

Tower will now issue the takeoff clearance together with the departure route. The aircraft has to
perform a right turn in order to follow the route to Whiskey and even if the route to Whiskey is a
defined route, the right turn has to be approved:

C: “S5-XYZ, leave control zone via November-Echo, right turn approved, wind 210 degrees, 4 knots,
runway 30, cleared for take-off”

The aircraft will perform the take-off now, turning right direct to November-Echo, climbing to a
maximum of 3500ft MSL. After some time the aircraft will leave our CTR. November-Echo is a
reporting point for VFR aircrafts and the pilot will do so accordingly:

P: “S5-XYZ, November-Echo, 2500ft”

When he is leaving our CTR he is entering uncontrolled airspace and all we have to do is to permit
leaving our frequency:

C: “S5-XYZ, frequency change approved”

That’s it with a VFR depatrture.
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7.45 VFR within the CTR / arriving aircraft
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After a while the aircraft is returning to us and wants to land. To do so the pilot has to call us at least
five minutes prior planned entering of the CTR. Remember that he will need permission to enter the
CTR first, before he can think of a landing request. Maybe in the meantime the weather has changed
and the aerodrome is not under VFR conditions anymore. In that case we could not allow the aircraft
to enter the CTR.

Tip:
Within the Vatsim environment you cannot assume that all pilots fly with real weather. So a denial to
enter the CTR due to weather conditions has to be avoided, unless you are for example in an event

where it is clearly stated that real weather is mandatory. But those events are generally announced,
S0 everyone should be prepared.

The pilot calls us:

P: “Ljubljana tower, S5-XYZ, good day”

C:,S5-XYZ, Ljubljana tower, good day*

P: “S5-XYZ, Cessna 172, VFR, seven miles northeast of November-Echo, altitude 2000ft, for landing®

Even if he has left our CTR for just one minute you must provide him again with the local QNH and the
runway he has to expect. He will need that information to check the accuracy of his altimeter and to
prepare for flying appropriate traffic circuits when needed.

C: “S5-XYZ, Ljubljana tower, enter control zone via November-Echo, runway in use 30, QNH1012”
Tip:
The permission to enter the CTR does include the permission to enter the traffic circuit, except if there

is a holding pattern published in the VFR charts. In that case the published holding pattern is the
clearance limit for the VFR pilot and he has to wait there until he gets further instructions.

At some point the pilot will report us November:

P: “S5-XYZ, November-Echo 2500ft”
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From now on we have different ways to get this aircraft on the ground. Since there is no other traffic
around we can allow the pilot to shorten the traffic circuit and give him a direct approach to runway 30:

C: “S5-XYZ, join right base RWY 30”
In case it is impossible at the moment to give him a straight in approach you may let him join the traffic

circuit. You can provide him with additional instructions as well, so he can prepare himself for the
following maneuvers:

C: “S5-XYZ, join right traffic circuit runway 30, extend right downwind, stand by for base, no. 2*

Using this you will have to clear him for right base at some time.
Later then he will get the landing clearance:

C: “S5-XYZ, wind calm, runway 30, cleared to land”
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7.46 VFR in the traffic circuit

Flying the traffic circuit is one of the essential abilities for all pilots. In order to practice this you can fly
some maneuvers were you can do this over and over. These are called “low approach” and “touch and
go” . Basically you fly the traffic circuit until you reach final. On a low approach you will over fly the
runway at low altitude without touching it. On a touch and go you will actually land, but you do not
decelerate and become airborne again.
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We will create a scenario here, where S5-XYZ will fly four traffic circuits. The first one will be just a
complete circuit. The second one will lead into a low approach. The third one will be a touch and go
and the fourth will be a full stop landing. We as a tower controller will use different instructions each
time to demonstrate what is possible. This is a typical training pattern for a VFR pilot that can occur
anytime at any airfield. We assume that we already issued required information like QNH and runway
in use and the aircraft is holding short of runway 30:

1. Traffic circuit
P: “S5-XYZ, ready for departure”

C: “S5-XYZ, wind 210 degrees, 5 knots, runway 30, cleared for take-off*

The aircraft will depart and follow the traffic circuit through upwind, crosswind, downwind, base and
final, because that's what we have cleared him for. There is nothing for us to do so far. Once the
aircraft is on final again we issue instructions for the next maneuver.

2. Low approach

He is still in the traffic circuit with no altitude changes so far. Let’s say we have an Air France Boeing
737 on final runway 30, that we have cleared to land. This is what makes VFR so easy to handle. The
pilot is self-responsible to maintain separation to other traffic. All we have to do is to inform him of the
other traffic:

C: “S5-XYZ, number two, follow Boeing 737 on final runway 30, caution wake turbulence”
Now our VFR flight is supposed to follow the landing aircraft and maintain own wake turbulence
separation. We should also inform the pilot of the Boeing of the VFR traffic:

C: “AFR1234, Cessna 172, downwind runway 30, report traffic in sight”
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Once the runway is clear again we can issue the low approach clearance for our VFR flight:

C: “S5-XYZ, wind 210 degrees, 5 knots, cleared low approach runway 30, thereafter join right traffic
circuit”

We cleared the pilot for the low approach and instructed him to join the right traffic circuit after he

has completed the low approach. We put him on the right traffic circuit, because there is another VFR
departure that wants to leave our CTR to the south. Once our S5-XYZ has initiated the turn to right
crosswind, we can issue the take-off clearance for the other VFR departure. This aircraft will follow the
traffic circuit (left) to leave the CTR via the Sierra-route. You can also inform both pilots of each other.

3. Touch and go

S5-XYZ is in right traffic circuit and as soon as the departing VFR aircraft has initiated the turn to
crosswind you can issue the clearance for S5-XYZ for the touch and go:

C: “DEXYZ, wind 210 degrees, 5 knots, cleared touch and go runway 30”

When he is airborne again we instruct him to join the traffic circuit. That leaves us with the full stop
landing.

4. Full stop landing

S5-XYZ is on downwind again. You have two IFR arrivals on final and so you instruct S5-XYZ to
remain on downwind.

C: “S5-XYZ, extend downwind, stand by for base”

Remember that he has to go all the way back on final afterwards and he can not fly on downwind
forever. At some point your CTR ends! If you realize that keeping that aircraft on downwind will force
the aircraft to leave the CTR you can use the following:

C: “S5-XYZ, make a right three-sixty*

If one three-sixty is not enough you can also instruct the aircraft to circle until further notice:

C: “S5-XYZ, orbit right.”

You can end the circling by either let him continue on the approach:

C: “S5-XYZ, continue approach, stand by for base.”

Or just leave the stand by for base part if you want him to continue the traffic circuit on his own.
If you have an aircraft on final, which you want the VFR to follow, you can use this:

C: “S5-XYZ, number two, follow ATR-72 on final runway 30, caution wake turbulence!”
and as soon as the runway is clear again issue the landing clearance:

C: “S5-XYZ, wind 210 degrees, 5 knots, runway 30, cleared to land.”
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7.47 Helicopters

Another type of traffic you will encounter are helicopters. They are used for different purposes, but
they are mostly VFR, too. They are treated the same way as any other VFR aircraft, but due to the
special abilities of a helicopter there are some differences in the instructions and maybe in the whole
handling. A helicopter usually has no wheels, so it cannot taxi like a normal aircraft. It also does not
need a runway for take-off or landing and it has not to stay in motion in order to maintain altitude.

You can take advantage of these features to expedite the flow of traffic. The following table shows the
differences in instructions for helicopters:

Fixed wing aircraft Helicopter
taxi to holding point runway xx via yy air-taxi to holding point runway xx via yy
air-taxi to helipad (on a direct path)

Helicopters may also be instructed to orbit, even if it sounds a bit illogical at first, because of the ability
to simply hover over a certain point. But remember, that this type of aircraft needs to be in lateral
movement to use the autorotation effect in case of an engine failure. If you want a helicopter to wait
somewhere leave the decision to the pilot which procedure he wants to use:
C: “S5-HEL, hold south of the field”
Now the pilot may fly small circles or just enter a static hover.
Notice that you can allow the helicopter to change position on the ground on a direct path without

using any taxiways. However the helicopter needs permission to cross active runways as well as other
aircrafts on the taxiways would need.
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