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ATC Service

How does ATC service operate?
What units does ATC service usually include?
How do job functions of Area and Approach Controllers differ?

The key role of ATC worldwide is to keep planes safely
separated according to the flight rules, to update pilots on changing
weather conditions and to arrange for pilots whatever is necessary.

ATC Service in Russia is responsible for the airspace stretching
over 26 million sg. km. About a million flights are handled by the
Russian ATC service per year. This involves cooperation with many
related services such as navigators, meteorologists, military units,
engineers, emergency services, airport services, and adjacent ATC
units. Air traffic control is a 24-hour service as flights operate non-
stop. The controlled airspace is divided into sector groups, and these
sector groups are then split into sectors. Each sector is responsible for
a certain block of airspace. Actually, there are 3 main ATC units: En-
route, Approach and Tower.

= Tower control is in charge of aircraft and vehicles operating on
the airport maneuvering area.

= Approach control handles departing and approaching aircraft
within a 50-km-radius from the airport.

» En-route control manages higher-level traffic transiting
between airports or overflying the country.

Key Vocabulary

ATC service cnyacoa YBIT

stretching over NPOMAINCEHHOCMbIO CblULE

flights are handled noemvi 00CIYHCUBAIOMCA

cooperation with related COMPYOHUYECMEO CO

services CBA3AHHBIMU CIYAHCOAMU

a 24-hour service Kpy2n1ocymounas paboma

divided / split into sectors 0enuUmest Ha CeKmopbl

a certain block of airspace ONpeoeeHnblll Y4aACmOK
8030YUIHO2O
npocmpancmea

manage traffic VAPABIsAms 08UHNCEHUEM
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ATC Unit

What ATC unit do you work in?
How large is your area of responsibility?
What is special about the ATC unit you work in?

Rostov ACC (Area Control Centre) provides a 24-hour air
traffic service in the South region of Russia. It covers an area of about
750 thousand sg. km. including civil, military aerodromes and airfields
with joint operations.

Our airspace is quite complex. It is split into several sector
groups. Traffic flows have changed a lot. The volume of domestic
flights has increased in our FIR, so our control area is constantly
congested. There is a steady flow of traffic heading to major southern
airports as the Black Sea resorts are a popular tourist destination and
attract a lot of holidaymakers.

Rostov Area Control Center has borders with several foreign
States, so we are in constant contact with other control centers.

The most common problems within our operational area are
related to restrictions. There are a lot of danger and restricted areas. A
lot of the operational airspace is reserved for the military. Closure of
large parts of airspace creates bottlenecks and, as a result, limits the
operational effectiveness. We constantly handle military aircraft of all
sorts. Besides, our area is prone to severe thunderstorms and in
summer there is a lot of hail shooting activity.

Key Vocabulary

provides a 24-hour service  obecneuusaem xpyenocymouroe YBJ[

airfields with joint aA2pOOPOMbBL COBMECMHO20

operations basuposarus

steady flow nocmosinuwiil nomok BC

major airports KPYNHbLE A3PONOPMbL

popular tourist destination  ronyiaproe mypucmuyeckoe Hanpaesnenue
reserved for the military 0MEedeHO 015l BOCHHbIX

limits the operational VMeHbulaem npou3800CmMEeHHYIO
effectiveness appexmusrocme

prone to thunderstorms n008epIHCeH 2PO3aM
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ATC Sector

What are the dimensions of your sector?
What is every sector responsible for?
Which sector do you prefer to work?

There are 17 sectors within our control area. The number of sectors
differs depending on the traffic intensity and staffing. As we have peaks
and drops of traffic, the intensity changes from shift to shift. During
rush hours, the airspace gets congested. The best solution is to split
sectors when the traffic builds up. At less busy times, we combine the
sectors. Each sector is responsible for a certain block of airspace. | would
say the airspace within the sectors is pretty complex, as there are a lot of
busy crossroads and hotspots, climb and descend profiles.

As for me, | have several sector endorsements in our sector group.
Typically, I work on sector... It is one of the most extended sectors
within our FIR. There are regular traffic flows inbound Moscow. The
airways are constantly congested, especially during peak hours.

The main challenge is NOTAM restricting FL320 and below.
Besides, there are a lot of military restrictions and hail-shooting areas in
the sector. This is a daily headache for ATC and it obviously disrupts
the traffic flows and increases the workload.

Key Vocabulary

split /combine Pa3vbeOUuHUms/06veOUHUMs
busy crossroads 3aepysHceHHble mpaccol
hotspots npobeMHble YUacmKu

climb and descend profile nepemeHHulil NpoduL

traffic flow / stream 6030YUIHbLI HOMOK

disrupt traffic flows Hapyuams nOMoKU OBUNCEHUSL
peak / rush hours yacel NUK

peaks and drops POCM U CNAO OBUNCEHUSL
constantly congested NOCMOSIHHO 3A2PYHCEHHbLI
main challenge OCHOGHAsL NpobeMa

daily headache edceOnesnas ‘20106Has O0abL’
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Operational Problems

What kind of difficulties may you face in your operating area?
What difficulties may you face when controlling traffic?

Every day brings different challenges in ATC job. Speaking about
my area of responsibility, the biggest issues are related to marginal
weather, military restrictions and high traffic density.

Weather

Due to specific terrain with seas and mountains, our area is prone to
thunderstorms. In summer, this is the biggest challenge, as aircraft
can’t fly their usual routes. Every deviation requires special attention
and coordination. The new traffic flow is not easy to anticipate
because of changing intensity of cells, both vertically and
horizontally. New crossings may develop due to the disrupted traffic
flows.

Military training

Military drills create operational constraints in our area. Military
aircraft can operate at any altitudes and levels blocking the busiest
part of the airspace. The main challenge is unscheduled airborne
military aircraft and their unscheduled return to the military base
(there are a few joint operations aerodromes in our area). This can
unexpectedly disrupt regular traffic flows in the sector.

Traffic Congestion

Our area of responsibility is quite busy. During morning and day shift
traffic is peaky. We can handle about 20 aircraft at a time. It can be
really challenging, but we apply all sorts of procedures to safely
manage large volume of traffic.

Key Vocabulary

bring different challenges NPUBHOCUMb PA3HBLE CTOACHOCTIU
the biggest issues are related to  ocrosubie npobremor ceszanvt ¢
not easy to anticipate MPYOHO CNPOSHO3UPOBAMND

create operational constraints co30arom o2panuieHust 8 pabome
disrupt regular traffic flows Hapyuiams pezysapHvle NOMoKU
large volume of traffic bonbULO 00BEM O8UINCEHUS
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Daily duties

How do you control the traffic / provide safety?
What are your main duties (responsibilities) at work?
What is the role of good teamwork in air traffic control?

As en-route air traffic controller, 1 manage traffic in the upper
airspace. Basically, my duties depend on my working position — |
can work as a radar controller or as a planner. Anyway, my top
priority is to keep planes safely separated. | have to scan and analyze
traffic situation to prevent conflicts before they happen. | update
pilots on weather, restrictions and traffic information. As a planner, |
am in constant contact with neighboring units. | analyze traffic
entering and leaving the sector; check if the flight plan is valid;
coordinate with adjacent sectors and neighboring units, verify the
information in the entry list for any planned conflicts to solve
problems before they happen. Teamwork is critical in ATC job to
prevent overload and to manage air traffic safely. ATC job is rather
complex and responsible. However, due to an extensive training we
are comfortable at dealing with a lot of traffic. It just becomes my
second nature.

Key Vocabulary

a radar controller / a planner JIPY /[IIIK

duties depend on... 00513aHHOCMU 3A8UCSIN OM.....

scan and analyze traffic situation  omcrescusamo u
AHAUBUPOBAML 8030YUIHYIO

00Cmano8Ky
neighboring / adjacent coceonue /cmedictvie
entry list CNUCOK 6X00a
solve problems peuiams npobremol
we are comfortable at dealing with w1 1ecko cnpasnsemces ¢
a lot of traffic CUTTbHBIM O8UNCEHUEM
becomes second nature 6X00UM 8 NPUBLIUKY
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ATC skills

What skills does a controller need?

Professional air traffic controllers have specific skills which help them
to maintain safety and to do their job well:

Spatial awareness — the ability to build a 3-D picture of air traffic
situation and to predict potential conflicts in advance.

Multitasking — performing several tasks simultaneously is just a part
of routine work for a controller: issuing instructions to pilots,
receiving information, coordinating traffic data with the adjacent
units, etc.

Excellent memory — the task of controlling aircraft requires air traffic
controllers to remember a lot of information.

Decisiveness — air traffic controllers must think faster than an aircraft
can fly and make quick decisions. Every wasted minute brings
conflicting aircraft.

Paying attention to details— controllers never assume, but
determine. Every little detail is important.

Teamwork skills — air traffic controllers must work together to ensure
the safe and orderly flow of traffic, so the ability to operate as a team
member is absolutely crucial.

Emotional stability — air traffic controllers must keep perfectly calm
in any situation.

Key Vocabulary

specific skills 0cobble HasbIKU

spatial awareness RPOCMPAHCEEHHOE MbIULLEHUE
multitasking MHO0203A0a4HOCMb

excellent memory OMIUYUHASL NAMSMb
decisiveness pewumenbHOCmy

ensure the safe and orderly flow  o6ecneuums 6ezonacnonii u

of traffic ynopsioouennuotit nomok BC
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ATC job: best and worst sides

Each job has ups and downs. If you are really into aviation - this job
is right for you. It is absolutely cool and amazing. | have been in this
profession for all my life and | have never looked back. However,
managing air traffic can be very challenging and we often work under
pressure, especially, when dealing with high traffic intensity combined
with marginal weather. It can be tough as there is no room for error.

What are the best sides about the work you do?

My job is absolutely rewarding every single day. It’s well-paid and
we have good social benefits. One of the best things about my job is a
convenient shift pattern: we have a good work-life balance. Besides,
there is no routine, every day is fresh. | never get bored at work.
ATC job involves teamwork, so there is a friendly team
environment.

What are the downsides of your job?

Night shift is definitely the worst side of ATC job. It’s pretty tough
to stay awake and deal with high traffic intensity. There is a high level
of responsibility. Besides, there are a lot of stress-factors such as strict
medical checks, professional exams and tests. Managing air traffic can
be very challenging if there is an emergency, for example, or
equipment failures, bad weather or restrictions in the sector.

Key Vocabulary

ups and downs RIIOCHI U MUHYCbL

into aviation yenekamvcs aguayuet

never looked back HU pasy He noxcane

there is no room for error Hem npasa Ha OwuoOKy
convenient shift pattern YOOOHbLIL 2papuk cMeHHOCmU
rewarding NPUHOCAWUTL OMOAY

I never get bored HUK020d He Obléaen CKYYHO
friendly team environment OPYIHCHBLU KOJLIEKMUB

It’s pretty tough 0080IbHO CNIOHCHO
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Stress factors

Do you find your work stressful?
What makes your job challenging?
How do you manage stress?

Some factors can cause stress in ATC job. It could be high loads of
traffic, very bad weather, or an aircraft in distress that create pressure
points and add to our stress. There are times when it’s really stressful
and you have to think very hard about what you are doing. Established
procedures keep most operations routine. Sometimes traffic is so slow
that the job is actually boring. Other times, our airspace is incredibly
busy. However, we are trained to cope with stress.

In a nap room (break room), we can decompress after a busy
radar session. Besides, our authorities provide us with facilities for sport
activities. 1 mean a football playground and a swimming pool which
help us to keep fit /be in a good shape.

Sample answer

Personally, I don'’t find this job stressful, but we often have to work under
pressure. | would say that the most stressful factor for me is... As for
me... (a coffee break, chatting to colleagues, going in for sport) is the
best way to decompress after a busy radar session. It really works.

Key Vocabulary

create pressure points co30amb no800 011 cmpecca

nap room (break room) KOMHAmMa omowixa

decompress after a busy radar  soccmanosumscs nocie

session HANPSIICEHHO20 BPEMEeHU Pabombl
3a KAHALOM

keep fit / be in a good shape noooepoicusams cebs 8 hopme

playground CNOPMUBHAsL NIOWAOKA
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ATC License

It is a qualification document of ATC. It contains details, such as
ratings and endorsements, type of ATC unit, ATC class, license
validation period and so on. To get a valid license and to prolong it,
controllers must pass training courses, examinations and assessments
at specified time intervals. Besides, you must demonstrate
appropriate level of English to get endorsed / licensed / qualified as
a controller.

To obtain a valid ATC license one has to:
= pass simulator training
= pass theoretical exams
» demonstrate Level 4 in Aviation English
» be medically fit
= pass the on-the-job training

Key Vocabulary

ab-initio training NepPBOHAUANbHASL NOO2OMOBKA

ATC rating Keanuguxkayus oucnemuepa

validation Oeticmeue ceudemerbcmea

to prolong ATC license npoOIUMb CEUOEMENbCTNEO
oucnemuepa

valid ATC license Oelicmaylowee ceuoemenbCmeo
oucnemuyepa

sector endorsement 0ONYCK HA CEeKmop
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ATC Training

Ab-initio training

If you want to be a controller, you must pass a selection to ensure you
have the right skills to do the job. During ab-initio training, you learn
the airway system, flight regulations, controller equipment, and
aircraft performance characteristics, meteorology, navigation and
operational procedures, and other useful information

Simulator training

| would say that simulator training is the most useful as we are able to
make mistakes and to see the results of our mistakes. If something
goes wrong, you may have only seconds to act and your actions must
be automatic. Simulator training covers any scenario from very
severe weather or a technical failure to a bird strike.

On-the-job training

It’s a final stage of training to get a valid controller’s license. At this
stage, you will train in the operational environment, dealing with live
traffic. Initially, you’ll have the on-job-training instructor with you all
the time. The instructor will allow you to make your own decisions
and control the traffic on your own. The on-the-job training lasts
anything between 2 and 6 months.

Refresher courses

ATC job requires constant training, that’s why we have refresher
courses on a regular basis. I mean we have professional courses once
in 3 years. During these courses, we are updated on our procedures,
recent changes in flight regulations. Besides, we have English courses
as a part of our professional training.

Key Vocabulary

pass a selection npoumu npogheccuoHaIbHbllL
ombop

ab-initio training NepBOHAUANIbHASL NOO2OMOBKA

the most useful camoe nonesHoe

covers any scenario oxeamovieaem n00vle cCumyayuu

get a valid controller’s license  nonyyums céuoemenvcmeo YBJ]

South Air Navigation, Training Centre, Rostov-on-Don, 2024
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Simulator Training

ATC simulator puts controllers in the real control
environment and gives opportunity to learn all the skills, and
operating procedures for the specific sectors. It simulates
emergencies to give air traffic control students a feel for what it’s
like to handle live traffic. Simulator training is the most useful, as
you get practical knowledge from some of the most experienced
professionals in the business.

The first instructor is very special for any trainee. He is a sort
of work model as he will guide, coach and assess you on your
performance.

ab-initio ATC ‘ advanced rated ATC

training to get basic skills ‘ training to improve skills

- to manage potential traffic conflicts

- to anticipate future events

- to communicate effectively in all situations

- to manage non-standard and emergency situations
- to operate as a team member

Key Vocabulary

to give a feel oamuv noYy8cmeo8ams

to handle live traffic VIPAsIsaimb peaibHbIM
08UdICEHUEM

what it’s like HA 4mo 5mo noxooice

a work model npumep 05t NOOPANCAHUSL

apply rules npUMeHsImb NPAsuLd

make decisions NPUHUMAMb PeUeHls.

guide, coach and assess Hanpasisimov, 06yyamo u
OYeHUBams

the most useful camoe nonesHoe

South Air Navigation, Training Centre, Rostov-on-Don, 2024
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Routine shift

As flights operate around the clock we do shift work. Our
full shift pattern is morning shift, day shift and night shift, then we
have three days off. So, | have a good work-life balance.

Before every shift we must pass a regular medical check. The
purpose of pre-shift medical check is to find out if a controller is
physically fit to perform his duties. If he doesn’t feel well, doctors
will suspend him from duty.

Briefing is the next step. Our supervisor starts the daily
briefing with the most relevant information which can affect our
operations during the shift. Then, we go to the operations room
where we actually manage the air traffic.

The radar sessions typically last about 90 minutes, then we
must have a break due to extreme concentration. We can go to a nap
room or a break room where we can decompress after a busy
radar session. On an average day, there are no problems. Routine
situations, even with lots of traffic are easy to handle, if you know
what to do and when.

At the end of every shift, we hold a de-briefing, where we
analyze our operations during the shift, discuss non-standard
situations to improve our performance in the future.

Key Vocabulary

shift pattern epaghux cmeHHocmu

physically fit @uzuuecku 300pos

suspend from duty omempanums om pabomol

relevant information 8adHCHAS UHPOpMayUsL

average day 00bIUHbLIL OCHb

radar sessions epemsi pabomul 3a KAHAIOM

a nap room / a break room KOMHama omowlxa

hold a briefing / a de-briefing nPoBOOUMb UHCMPYKMANC /
paszboop

decompress B0CCMANHABIUBAMbCSL

easy to handle JIe2KO CNpPAGIIsIMbCsl

South Air Navigation, Training Centre, Rostov-on-Don, 2024
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ATC Equipment

What equipment do you use at work?

Basically, a standard set-up for en-route controllers includes a radar
screen, a voice communication control panel and an auxiliary flight
data display. Our equipment is highly reliable because it has several
back-up systems in case of main station blackout or outage.

How does your equipment help you to manage air traffic?

Our controlling system provides us with many useful options, which
help us to cope with increased air traffic and to be fully aware of
traffic situation. The system:

) receives data about the aircraft’s flight and transmits it to
working positions

- presents flight plans in ICAO format

) calculates and displays an aircraft’s routes according to FPL

) provides data about the runway and its status (occupied /free)

) allows to enter data about restricted and prohibited areas

- displays data about meteophenomena received from
meteoradar

- provides information on the radars' performance

¥ distributes the available SSR codes

) integrates the incoming data on the QNH pressure into the
system

> warns of unsafe situations.

What information do you need to handle flights safely?

Controllers can adjust radar label settings as standard, extended or
selected. Different colours of the label indicate the status of the flight,
for example: coordinated, active or handed over, lost, etc. If there is an
emergency, a specific red symbol will appear next to the label: EM —
emergency (7700); HJ — hijack (7500); RF — radio fail (7600).

South Air Navigation, Training Centre, Rostov-on-Don, 2024
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A standard track label includes:
— aircraft ID
— altitude
— barometric pressure
— magnetic heading
— indicated air speed
— Mach number
— ground speed
— wind, temperature, turbulence

How does your equipment help you to prevent potential conflicts?

To lower risk levels and to warn ATC of potentially unsafe situations
our system provides us with different safety nets:

= Short Term Conflict Alert

=  Medium Term Conflict Detection

=  Minimum Safe Altitude Warning

= Area Proximity Warning

= Approach Path Monitor

= Dangerous Weather Area Warnings and Alerts

Key Vocabulary

advanced nPOOSUHY MBI

a standard set-up cmanoapmHulil Habop
060pyodosanus

useful options nojesHvle Onyuu

a back-up system pesepenas cucmema

black-out / outage obecmouusanue

be fully aware of the traffic ~ 6wimw» nornocmoio 6 kypce

situation 8030YUWIHOU CUMYayuu

safety nets cucmembvl 6€30NACHOCMU

adjust radar label settings Hacmpoums OaHHvle YopMyIapa
CONPOBOIHCOCHUS

South Air Navigation, Training Centre, Rostov-on-Don, 2024
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English and Communication

Controllers should understand crews in every standard or non-
standard situation. | have to use standard phraseology whenever
possible. However, it works extremely well only in routine situations.
Plain English helps to cope with non-routine and emergency events.
Anyway, | must be able to fix any communication breakdown.

Several factors can increase the possibility of communication
breakdown. Non-standard phraseology, incorrect or incomplete read-
backs and omitting or confusing call signs are some examples of typical
errors. Most of these communication errors are minor, only a few
cause serious problems. Using standard phraseology and good RTF
discipline are easy and effective solutions to improve communication
and they work. For most pilots and controllers their working language
(English) is not their first language, so abilities to understand foreign
accents, to paraphrase, to clarify, to check or to confirm - are
crucial.

Correct phraseology is extremely important and must be used
whenever possible. If it isn’t used, the results can be catastrophic.

Key Vocabulary

cope with / deal with / non- CNpasIsimvbCs ¢

routine events HeCmanoapmHuvlmMu
cobvimuamu

fix any communication Hanaoumsy noodvle npoodembl

breakdown CO CBA3b10

garbled message UCKADICEHHOE COO0WeHue

improper coordination HemoYyHoe Co2Nacosanue

distractions omeeueHus.

confusion nymauuya

South Air Navigation, Training Centre, Rostov-on-Don, 2024
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Near Miss. TCAS

Near miss is a loss of safe separation between aircraft. Human
error, hazardous weather, technical malfunction are the typical reasons
for a near miss. In worst cases near miss can develop into a mid-air
collision. During slow traffic period controllers may lose attention and
quick reaction, give wrong instructions without double-check. Whereas,
in congested airspace controllers are too busy or too tired to detect and
fix the mistake which can develop into a near miss situation. In this
case, pilots have to take evasive action. However, both controllers and
pilots have equipment to warn of potential collision with other aircraft.
Improvements in training, communication and safety nets, and
situational awareness are possible solutions to avoid Airprox incidents.

Both onboard and ground-based equipment is designed to warn
of potential collision with other aircraft (ACAS/TCAS). TCAS is only
able to interact with aircraft that have a correctly operating
transponder which sends a constant stream of radio signals identifying
them. Pilots are now strictly instructed to comply with all TCAS
messages. In the case of a conflict between TCAS RA and ATC
instructions, the TCAS RA always has priority.

TCAS | TCAS 11
monitors, warns, doesn’t offer suggests pilots a change of
what to do (TA) altitude (RA)

Key Vocabulary

lack of attention HeBHUMAMENbHOCMb

distractions omenevenus

confusion nymauuya

detect and fix a mistake 3amMemumy U UCHPagUMb
ouuoKy

avoid collision / take evasive uz6exncamo CMoIKHOBEHUSL

action

warn of unsafe situations npeodynpexcoams 06 ONACHbIX
CUMYaUUAX

South Air Navigation, Training Centre, Rostov-on-Don, 2024
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Emergencies

Priorities for Pilots

AVIATE
to ensure the safe flying
to conduct checklist
to troubleshoot the problem
to assess all available
options

NAVIGATE
to continue the flight to
destination or to divert

COMMUNICATE
to inform air traffic control,
cabin crew, passengers and
the company about their
intentions and the nature of
the emergency

Related Problems
loss of communication
poor readability (due to
stress, due to oxygen masks)
language problems (non-
standard situation will
require plain English)
unexpected loss of altitude
high stress level in cockpit
effect on other aircraft
systems
fuel dumping
request for emergency
services

Priorities for Controllers

CLARIFY
- PANor MAYDAY
- nature of emergency
- decision / intentions

ANTICIPATE
- the crew will be very busy
troubleshooting
- acourse deviation
- adescent, deviation to an
alternate airport

ARRANGE
- landing options, vectoring
- nearest suitable airfield
and weather
- imposing RTF silence if
necessary

Emergency Codes

Three transponder codes
reserved  for  unusual
emergency situations:
- 7700 for general emergencies
- 7600 for loss of

communication (radio failure)
- 7500 for hijacking or other

unlawful interference.
The squawk is a 4-digit-code to
identify the aircraft. Emergency
transponder codes help ATC to
be aware of the situation and to
give proper assistance to pilots.

are
or

South Air Navigation, Training Centre, Rostov-on-Don, 2024
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In case of emergencies, air traffic controllers should follow the
‘ASSIST’ code:

A  ACKNOWLEDGE the nature of emergency

S  SEPARATE the distress traffic from other traffic
S  impose SILENCE if necessary

| INFORM all concerned

S  SUPPORT the crew in any possible way

T  give pilots enough TIME to run the checklists

Any non-standard situation in flights can be assessed as emergency
and require immediate actions. It depends on the nature and extent of
problems, stage of flight and the pilot’s decisions. An aircraft in a
state of emergency should be given priority over other aircraft. During
an emergency, the workload is high and the pilots may not
immediately inform air traffic controller of the problem (be
unresponsive) as communication goes down their priority list. They
will need time to assess the situation to determine the best options.
Emergency transponder codes help ATC to be aware of the situation
and to give proper assistance to pilots. If a crew sets squawk 7700, all
ATC facilities in the area are immediately alerted. Squawking 7700
makes it clear that the crew needs priority and assistance. If the
emergency is under control, the pilot may decide to downgrade their
emergency status or even to cancel distress.

Key Vocabulary

assess as emergency OYeHUMb KAK ABAPULHYIO CUMYAYUIO
extent of problems macumab npobnem
unresponsive Hepeaz2upyowuil

goes down their priority list  yxooum na emopoti nian
determine the best options onpeodenums HauLyduue 6apuanHnibl

immediately alert HeMeOJleHHO 0N0BeCMUMmb
downgrade their emergency  cuusumes cmamyc agapuiino
status cumyayuu
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Emergency landing

Emergency landing is a landing of an aircraft in a state of
emergency when there is a threat to the safe operation of aircraft.
There are five different types of emergency landings: a forced landing,
a precautionary landing, a ditching, a belly landing, a crash landing.

Emergency landing is a forced measure in case of, for
example, a total engine failure, a loss of hydraulics, landing gear
faults, fuel emergency, fire or smoke onboard, depressurization. The
main reason is to get the aircraft on the ground to minimize
casualties.

An aircraft in a state of emergency should be given priority
over other aircraft. Emergency transponder codes help ATC to be
aware of the situation and to give proper assistance to pilots. If a crew
sets squawk 7700, all ATC facilities in the area are immediately
alerted and are ready to arrange for the pilot whatever is necessary.

Ditching is a special term for a water landing of an aircraft. In
most cases, it is safer to "crash-land" an aircraft on the ground, as
water surface is just as hard as concrete and can damage airframe.
However, water landing is unpredictable; there can be waves,
invisible or submerged threats. In case of successful ditching, there
is still a risk that people may drown, get frozen in the cold water, or
get stranded. So evacuation must be carried out quickly, but orderly
via evacuation slides to avoid potential hazards such as fire, toxic
fumes, or the risk of the aircraft sinking in water.

During an emergency evacuation, every second counts. Cabin
crew may need to deploy inflatable slides to deplane passengers
safely. Aircraft are equipped with various emergency equipment.
This includes emergency lighting systems, evacuation slides, life rafts
and vests, etc.

Emergency landing could disrupt airport operation as the
disabled aircraft can block the active RW, leading to flight delays
and cancellations. In case of ‘full emergency status’, it could suspend
airport  operations to give maximum  attention to
the emergency aircraft.
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What do the terms “full emergency” and “local standby” mean?

FULL EMERGENCY - a situation in which all on-airport and off-
airport services are activated. A Full Emergency is declared when an
aircraft approaching the airport is in danger of an accident.

LOCAL STANDBY - a situation in which only the airport-based

services are alerted. A Local Standby is a normal response when the
problem on board does not affect a safe landing.

What services must be alerted for an emergency landing?

On-airport (airport-based) services Off-airport services
- rescue and firefighting teams - fire departments
- medical services - medical services and
- police and security hospitals
- airport authorities - law enforcement
- ATC units - bomb and anti-terrorist
- aircraft operators squads
- coast guard

Key Vocabulary

a threat to the safe operation yeposa be3onacHomy nonemy

arrange for the pilot whatever IS opeanuzosams 6ce nHeobxooumoe

necessary nuiomy

as hard as concrete meepovlil Kak 6emon

invisible or submerged threats  nesuoumvie uru ckpvimeoie yeposul

disabled aircraft NOBPEANCOEHHBLI CaMOTIem

suspend airport operations ApUOCIANOGUMb pabomy
asponopma

deplane passengers /get 96AKYUPOBAMb NACCANCUPOB

passengers off the plane

stranded passengers OrysHcoaowue, nomepasuUecs

minimize casualties VMEHbUUMb KOIUYECMBO HCEPME
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Ditching

Ditching is a special term for a water landing of an aircraft. The
planes are not designed for ditching; it can be a normal landing only for
amphibious aircraft.

Ditching is a solution if pilots are limited in options or are short
of time as in case of aircraft on fire. If a plane suffers a total engine
failure, a total loss of power, engine failure in a single-engine aircraft, or
fuel starvation, the best solution is just to perform an emergency
landing. If you can’t make it on land, the only option left is to ditch.

Obviously, landing onto a river is safer than onto a sea because
rough sea could cause a lot of troubles for a safe ditching. Basically, the
chances of surviving are high and could result in few injuries to pilots or
passengers. People are more likely to die after ditching by drowning.
Even in summer, survival time without a life raft and a life vest in the
open seas is typically just a few hours. So evacuation must be carried out
quickly, but orderly. At least 19 passenger aircraft in distress performed
ditching within past 60 years but only few had a safe outcome.

Key Vocabulary

chances of surviving WAHC BBLICUMD

survival time 8peMsl cnacenus

drown MOHYMb

a life raft cnacamenvhas 100Ka

a life vest cnacamenbublil Heuiem
quickly, but orderly ObICMPO, HO OP2AHUZ08AHHO
short of time Mano epemeru

managed to ditch Y0anocs NPUBOOHUMbCS
break apart PA36ANUMbCS HA YACMU
limited in options 02panuyer 8 8vibope
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In-flight fire

An in-flight fire is probably the most serious in-flight emergency,
and must be brought under control as soon as possible. Fire in the
air can lead to the catastrophic loss of aircraft within a very short
period of time. The crew has approximately 17 minutes to land the
aircraft. Smoke may develop into the worst-case scenario, because
flame spreads very quickly. Any fire produces gas and toxic fumes,
so people can get intoxicated due smoke inhalation.

The most common sources of fire are electrical problems, short
circuit, problems with wiring, dangerous goods, or fuel leak. As soon
as pilots detect smoke, they need to determine its origin and attempt
to put it out. The pilot may declare an emergency and may need to
land as soon as possible. In this case the air traffic controller will need
to alert emergency services, ask for dangerous goods, number of
persons on board (POB) and inform landing aerodrome.

Several related problems may arise during fire: communication
difficulties due to oxygen masks, reduced visibility, breathing
problems, crew incapacitation, and partial or complete control loss. In
case of in-flight fire a controller can expect immediate descent,
diversion to nearest suitable aerodrome and requests for firefighting
services upon arrival. Passengers need to be evacuated without delay
via emergency slides as in many emergency situations there is a real
risk of post-crash fire.

In case of in-flight fire, the crew must respond to the situation:

— put on oxygen masks

— find the source of fire

— turn off the faulty equipment / shut down the affected engine
— put the fire out

— report to a controller

— declare an emergency

— advice the controller on further intentions

— land the aircraft as soon as possible

— evacuate the passengers
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Key Vocabulary

flames / burning / ignition

catch fire

smell smoke

determine the origin / source
of fire

put out / extinguish / hose
down fire

spread very quickly
develop into the worst-case
scenario

deploy/activate/ release
emergency slides/escape
chutes

post-crash fire

smoke inhalation

get intoxicated with toxic
fumes

niams /eopenue
/socniamenenue

3a20pemvcs

nO4Y8CMB068aAMb 3aNax ObiMd
onpeoenums UCMOYHUK
noacapa

HOMYUUMb ROJNCAD

OvICcmpo pacnpocmpanamvcsl
nepepacmu 8 Xyouiuti
cyenaputi

8bINYCMUND

asapuiinsli mpan

NOC1easapuiiHblil NoXcap
80bIXAHUE ObIMA
OmMpasumuvcsi NPOOYKmamu
2operust
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Technical Malfunctions

How can a technical failure affect the flight?

Technical failures present a high-risk scenario. Even a minor problem
can quickly develop into an emergency. Scenarios can be different
depending on the extent of problem. It can cause an aircraft return or a
forced landing. On the other hand, modern planes are highly reliable.
Besides, a regular technical maintenance helps to minimize the risks of
technical emergencies on board.

Most technical failures are unexpected and require time to assess
them. Actually, there are very few crashes that occur due to technical
problems. Most often they are not critical to flight safety. Practically
every system on a commercial airliner has a back-up (a redundancy
system). Even when technical problems occur, a good pilot will still land
the plane.

It is important in which phase of flight the failure occurs. Depending
on the phase of flight technical emergency might result in: aborted take-
off, pressurization problems, control difficulties, fuel dumping, FL
change, and precautionary approach.

A very important factor during these situations is pilot-controller
communication. In a technical emergency the pilots are usually so busy
troubleshooting and working checklists that communication with ATC
is down their priority list. Controllers follow several principles to help
the flight crew to resolve their problems.

Key Vocabulary

faults/ issues/ malfunctions HeucnpasHocmu

depending on the phase of 8 3a8UCUMOCTU OM CMAOUU noiema

flight

critical for flight safety KpUmuyHo 05t 6e30nacHocmu

busy troubleshooting 3AHAM NOUCKOM U YCMPAHEHUeM
npooemsl

down priority list MeHee NPUoOpUmemHblil
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Radio communication failure

Radio communication failure is a serious risk to flight safety. It
may lead to the loss of situational awareness, near miss incidents and
even aircraft collisions. Besides, communication failures may mean
hijacking and result in military escort and interception. Loss of
communication may occur for several reasons, such as equipment
malfunctions (transmitter or receiver failure, electrical problems),
human errors (wrong frequency selected, turning off the aircraft radio
volume), high terrain or dense fog that can weaken or block radio
signals.

Radio failures increase the controller’s workload a lot. Firstly,
the ATC should call the aircraft on the current and previous
frequencies, or establish contact via other aircraft and stations. If
attempts to establish contact are not successful, the controller should
identify the type of communication failure: one-way or two-way. It is
necessary to instruct the aircraft to make a turn or set another
transponder code. If the turn or squawk are observed, it means that the
aircraft receiver is operating. In this case, the controller should
continue to pass instructions blind and twice, inform the supervisor
and arrange the engineer to check the equipment. When it comes to
complete communication failure, the controller should follow special
procedures: maintain separation between the unresponsive aircraft
and other traffic, ask other pilots in the vicinity to relay messages to
the aircraft, monitor the aircraft’s progress, send necessary
information to the pilot, and inform adjacent sectors, military units,
landing aerodrome and emergency services.

The crew of the affected aircraft are expected to squawk 7600
and proceed to the destination via flight-planned route. They will
conduct a normal instrument approach and land within 30 minutes
after the estimated time of arrival. Obviously, they will be transmitting
blind until the communication is restored.

Key Vocabulary

loss of situational awareness  nomeps opuenmupogxu
unresponsive He omeeyauuil
communication is restored C6513b BOCCMAHOBILCHA
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Engine Failures

How dangerous is an engine failure?

Engine failures can be quite dangerous for aircraft. The seriousness of the
situation depends on:

Stage of flight take-off /cruising phase of flight

Type of aircraft multi-engine or single-engine
aircraft

Nature of the problem intense vibration, engine stall,

flame-out, engine fire, oil
reduction issue, etc.

Types of engine failures contained / uncontained failures
or total loss of power

Contained Uncontained Total loss of
power
Contained engine Uncontained engine | It is a failure of all
failures happen in failures occur when | engines forcing

about 98% of all debris  from the | pilots to glide to
engine cases. Insucha | engine acts as a | the nearest landing
case, any mechanical shrapnel and cause a | site.

problem remains hazard to all adjacent
within the engine and | systems and
doesn’t  present a structures such as
serious risk to anyone | pylon, wing and
on board. fuselage.

Engine failures may result from fuel emergency, low/high oil
indication, engine vibrations, a loss of engine components, hydraulic or
electrical problems. Birds can hit the aircraft causing an engine stall or
a failure. In case of engine failure, we can anticipate different scenarios.
The loss of one engine on a multi-engine aircraft will reduce its power
and the ability to fly normally. However, such a failure on a single
engine plane can be deadly. In this case the pilot has no options but to
land as soon as possible. Engine failures may lead to limited
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maneuvering and speed fluctuations. Typically, pilots shut down the
affected engine. Most engine malfunctions can be easily identified
thanks to warnings or indications. Most probably pilots will restart the
engines, check fuel, and follow their checklists. The ATC should
arrange for the pilot whatever is necessary in this emergency.

Key Vocabulary

limited maneuvering 02PAHUYEHHAS MAHEBPEHHOCHb
sustain /suffer damage NOLYYUMb NOBPENCOEHUs

relight / restart engines nepesanycmums 0gueamenu

engine stall HOMRAdIC O8UAMEJIsL

flame-out Cpbl6 naameHu

assess the damage OYEHUMb NOBPEINCOCHUS

can be easily identified ModHcem Oblmb 1e2KO 0OHAPYHCEHO

the affected engine NOBPEANCOEHHBLIL O8UAMENb

speed fluctuations Kolebanus ckopocmu

contained engine failures JIOKAIU30BAHHBIU (6HYMPEHHULL) OMKA3

uncontained engine failures = reroxanuzosannwiii (6newnull) omrkas
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Bird Strike

A bird strike is a common threat to aircraft safety. It is more
likely during spring and autumn as it is migration time. Most bird
strikes occur at low levels during landing or take off, but geese are
detected at over 20000 ft.

Bird strikes on windscreen and engine are the most dangerous.
Windscreen can crack and it will lead to communication problems or
depressurization. Bird strike on engine can cause engine surge or
flame out. Bird strike can also cause engine failure and create
emergency. Extended landing gear can also be damaged by birds. It
can lead to malfunction of brakes or nose gear steering systems.

The seriousness of the bird strike depends on size of birds,
place of impact, speed of aircraft. In order to prevent bird strikes
different precautionary measures are used. Airport authorities use
sound systems that emit high frequency sounds to scare away the
birds. Specially trained falcons can scare the birds away. In addition,
airport services cut the grass near the runways so that birds cannot
settle there.

Key Vocabulary

a common threat

more likely

seriousness of the bird strike
depends on

precautionary measures
emit high frequency sounds

scare birds away

trained falcons

cut the grass near the RW
create emergency

can cause engine surge/ flame
out

PAcnpocmpanennas y2po3a
bonee 6eposmmbl
cepbe3Hocmy y0apos nmuy
3aeucum om

Mepbl RPedoCmOopOHCHOCMU
U30arm 8blCOKOUACMOmHble
38yKU

omny2nyms nmuy
MPEeHUPOBaHHbLE COKOJIbL
cmpuub mpasy y BIIIT
€030amb a8apuUUHyIO CUMYAYUIO
MO2ym 6bl36AMb NOMNAIC
ogueamerns/ cpolé niamenu

South Air Navigation, Training Centre, Rostov-on-Don, 2024

31



Decompression

Loss of pressurization is a serious in-flight emergency for
aircraft. A failure of the cabin pressurisation system causes an
immediate danger to the aircraft, crew and passengers. There are
several reasons that may lead to depressurization: a bird strike, a
structural failure, an unsecure door, in-flight explosion, metal fatigue,
uncontained engine failure, malfunctioning of the air-conditioning
system, electrical or pneumatic system failure (bleed air system), and
bomb detonation. We can anticipate different scenarios. It depends
on the type of decompression (slow, rapid or explosive) and the stage
of flight. In case of explosive decompression, pilots need to descend
within a few seconds to the minimum safe altitude in the area where
the passengers can breathe unaided.

During decompression, other aircraft systems could be damaged,
for example, the hydraulic system, or structural damage affecting the
aerodynamic characteristics of the aircraft. The aircraft will descend
through other levels and it can lead to a loss of separation. These
actions may cause injuries to passengers or crew. Communication will
be poor due to noise, as the pilot is now communicating via a
microphone in the oxygen mask. In the event of decompression, the
flight crew will use oxygen masks as soon as possible to prevent
incapacitation due to hypoxia. Hypoxia is the main health problem
due to lack of oxygen. Besides, during emergency descent aircraft
occupants may suffer from multiple injuries, concussion of the brain,
fractures, and bruises.

Key Vocabulary

a loss of pressurization nomeps Ha00yea

pneumatic system failure OMKA3 NHEBMAMUYECKOU CUCTEMbL
(bleed air system) (cucmemor ombopa 6030yxa)
breathe unaided ovluams 6e3 Macok

to prevent incapacitation due  npedomepamums nomepro

to hypoxia CO3HAMUSL U3-3A 2UNOKCUL

aircraft occupants 00U Ha Gopmy camoiema
multiple injuries MHO20YUCTIEHHbLE MPABMbL
concussion of the brain compsicenue mMo3ea

fractures and bruises nepenomvl u yuuowl
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Hydraulic issues

Most commercial aircraft have three separate hydraulic
systems. Green, yellow and blue systems refer to three of the
hydraulic systems on Airbus aircraft. Boeing identifies their hydraulic
systems numerically. Several aircraft systems depend on hydraulic
power: flight controls, landing gear, brakes, and thrust reversers.

Some examples of hydraulic issues in flight are hydraulic
system overheating, hydraulic fluid leak, a loss of hydraulic pressure
or fluid contamination, jammed flaps or slats, or a complete loss of
hydraulic systems. The complete loss of a hydraulic system can
cause problems to the secondary flight controls and affect aircraft
braking, autopilot and gear extension or retraction.

Problems depend on the extent of the damage of the
hydraulics. The crew could have difficulties controlling the aircraft.
After assessing the situation, the pilot may decide to make an
immediate landing at the nearest suitable airport. Modern aircraft use
various systems to provide status information, redundancy (backup)
and control. The indicator lights show the status of the landing gear. A
green light indicates that gear is down and locked, a red light means
there is a problem with gear. The unsafe indication may be the first
sign of a problem. Unlocked or not fully extended gear could lead to a
belly landing, a gear collapse with airframe damage, a runway
excursion and post-crash fire.

Key Vocabulary

separate systems omoenbHble CUCmeMbl

hydraulic fluid leak VIMeuKa 2UOPAsIULeckoll HeuoKoCmu
jammed flaps 3AKAUHUTIO 3AKPBLIKU

a complete loss NoaHAsi nomepst

gear extension / retraction 8bINYCK /YOOpKa waccu

extent of the damage macuimab nogpesicoeHull
redundancy (backup) peseps

a runway excursion BbLIKAMBIBAHUE C NOTOCHL
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Landing gear malfunction

There are many possible problems connected with landing gear
such as: gear retraction or extension issues, unlocked gears,
inoperative nose steering, burst / blown tires, unsafe gear indication.
Undercarriage is vital for the safe takeoff and landing stage of flight.
Any malfunction in the landing gear can present a high risk to
structural integrity of the aircraft, its controllability and safety. The
landing gear problems may be caused by:

Technical reasons such as hydraulic system failure, electrical
problems, burst tires, brakes overheating, rough landing, overweight
landing, metal fatigue.

Outside reasons, for example, a foreign object damage on the
ground, a malfunction of the gear due to a bird strike.

Human factor including mistakes of ground personnel and
pilots (for example, forgetting to extend the gear).

Modern aircraft use various systems to provide gear status
information. For example, when a green light is on, it means the
landing gear is down and locked; and a red light indicates that there is
some gear problem. Unsafe gear indication might be the first sign of
the problem. Situations when gear is not locked or fully extended
could result in emergency belly landing; gear collapse with a possible
airframe damage, a runway excursion and a post-crash fire. Belly
landing is quite risky and may result in extensive damage to the
fuselage, the fuel lines rupture with the risk of explosion, skidding off
the runway due to lost control of the aircraft.

The controller should anticipate pilots’ requests to delay
approach, hold for extra time to troubleshoot, do the checklists and
prepare for emergency landing or attempt a manual extension/
retraction of the gears, request a low-pass procedure for visual
inspection of the gear status, low speed approach; runway blockage
after landing.

Key Vocabulary

gear retraction/extension ybopka / ebinyck waccu
the first sign of the problem  nepswiti npusnax npobremo
structural integrity CMPYKMYPHASL YELOCHMHOCHb
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Fuel Problems

There are different ways of experiencing fuel problems, and
there are different ways to provide assistance according to the
situations. Some of the most common fuel issues are fuel
contamination, fuel leak, starvation (running out of fuel), fuel
icing, fuel shortage, or excess fuel.

Fuel load is critical in aviation. Consumption depends on type
of aircraft, the payload (weight of passengers and cargo) as well air
temperature and wind. Pilots prefer higher levels for cruising because
cruising at a higher flight level generally requires less fuel, as air
density and temperature decreases with altitude. Flight cost can be
minimized by appropriate choice of route, height, and speed, and by
loading the minimum necessary fuel on board.

To calculate reserve fuel and trip fuel pilots must take into
account unexpected circumstances such as circumnavigation of bad
weather areas or diversion to an alternate aerodrome or strong head
wind.

Key Vocabulary

most common fuel issues  camwsie munuunvie npobremvr ¢ monausom

fuel contamination HeKauecmeeHHoe MONIUG0

fuel starvation Hexeamka moniusa

excess fuel nepeuzovpimox monaiued

fuel load 3aepys3Ka monausea

aircraft payload 3aepysxa camonema

calculate reserve fuel NnOOCYUMAamy 3anac moniusa
trip fuel KOIU4eCcmeo monaued Ha nojiem
to take into account NPUHUMAMb 80 BHUMAHUE
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Computer Problems

For controllers

Computers in control centers contain all safety critical data such as
airspace, routes, weather, airfields, runway lengths and widths, etc.
Computer system reduces ATC workload. It does all the calculations,
warns of potential unsafe situations, and shows any necessary
information just one click away. Modern ATC systems include safety
nets, which warn controllers of any potential conflicts. Any computer
glitch can cause chaos. Any system fault or an IT hack can cause a
disruption and affect safety in case of blackout or outage.

For pilots

Computers on board made the job easier and safer for a pilot.
Nowadays flight crews rely on computers to fly aircraft and to
monitor aircraft systems. Computers replace hundreds of gauges
reducing the workload of the flight crew. The latest application of
computers "Airborne Internet” connects aircraft by radio and satellite
link to a global information system that provides information on the
weather, flight plan and aircraft in the vicinity. Pilots have ipad tablet
computer applications to do performance calculations and consult
operations manuals. However, there is also a downside to it: today
most pilots are programming computers rather than flying manually. If
some computer fails, they would waste time trying to restart the
autopilot or fix other automated systems instead of flying the plane.

Key Vocabulary

just one click away no WenuKy Mol
computer glitch KOMNbIOMEPHbLUL COOU
cause chaos 8b136AMb XAOC

IT hack Xakepckas amaxa
cause a disruption Hapywums pabomy
blackout / outage OMKIIOYUEHUEe NUMAHUSL

downside HeooCcmamox
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Flying with gadgets

What are the potential safety risks posed by the use of electronic
gadgets on board?

Passengers take a wide range of gadgets as hand luggage,
including laptop computers, tablets/iPads, MP3 players/iPods, e-
readers and all types of gaming devices. Those gadgets, when not in
flight mode, transmit electromagnetic signals that interfere with the
normal operation of aircraft equipment and can affect the autopilot
and fly-by-wire systems. When the aircraft is taxiing, there is a
potential risk of mobile phone signals interfering with some aircraft
systems and ground communication between flight crew and air traffic
controllers. So, electronic devices are not allowed to use during taxi,
take-off and landing. During the cruise phase of flight most airlines
will allow to use smart phones in Flight Mode’ or ’Airplane Mode’.
The aircraft crew should advise passengers when they can and cannot
use mobile phones and other electronic devices.

Besides, electronic gadgets are powered by lithium batteries.
In case of damage, short-circuit or overheating the batteries can catch
fire. This is why passengers should carry portable electronic devices
(PEDs) in the hand luggage, not in the checked luggage. They must be
individually protected to prevent short-circuits. During security
procedures at airports, all laptops must be inspected for any hidden
explosives or weapons. Security officials examine their internal
components more clearly on the X-ray screen to identify potential
risks.

Key Vocabulary

interfere with the normal Mewams HOpMAIbHOU pabome
operation aircraft equipment cucmem camonema

powered by lithium batteries HA TUMUEBOM AKKYMYIAMOpe
inspected for any hidden 00CMAMPUBACICSL HA HATUYUE
explosives or weapons CKPLIMBLX 63DPbIEHbIX

YCMPOUCME UL OPYICUSL
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Medical emergencies

Serious health incidents in the air are actually pretty
uncommon. If something serious happens, there are several
solutions.

Most airlines require flight attendants to be trained in using
an external defibrillator and in basic first aid to provide immediate
treatment for a heart attack or stroke. They can also handle minor
injuries or dehydration. But if a flight attendant can’t solve a problem
or if they see signs of a serious issue, they can call Med
Link. Airlines coordinate with 24-hour medical call centers. A
consulting physician will provide a list of recommendations for a
sick passenger. Treatment could involve using drugs from the
plane’s on-board medical kit which includes medicines for allergic
reactions, seizures, tablets for chest pain, or even meds to deal with
bleeding if a woman gives birth during a flight.

When the situation is really serious - like in the case of a heart
attack, stroke, cardiac arrest, or seizure - the flight crew and the Med
Link, along with controllers on the ground, decide if the plane should
make an emergency landing. When that happens, paramedics are
notified, so an ambulance is ready and waiting to take the patient to
the hospital.

Most of the medical mishaps aren’t life-threatening. It’s more
likely that passengers will experience minor health issues due to the
plane’s environment. They may faint, have trouble breathing, feel
nauseous, or vomit. That’s because of dry cabin air and lack of
oxygen. That can mean that even healthy people can sometimes feel
sick when they fly. Besides, air travel presents a high risk for
developing deep vein thrombosis, a serious condition where blood
clots form in legs.
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Key Vocabulary

stroke

heart attack / cardiac arrest
minor injuries

dehydration

seizure

chest pain

bleeding

baby delivery (giving birth)
fainting

troubles breathing

feel nauseous / vomit

deep vein thrombosis (DVT)
blood clot

medical mishaps / health
incidents / issues

pretty uncommon

there are several solutions
be trained in basic first aid

provide immediate treatment
handle minor injuries

signs of serious issues
24-hour medical call center /
Med Link

a consulting physician
medical kit with medicines,
drugs, tablets for...

paramedics are notified
life-threatening

take / bring the patient to the
hospital

UHCyIbm
cepoeyHblll NPUCMyn
He3HauumenbHble Mmpagmbl
0be360dicuaHue
npucmyn
00116 6 epyou
KposomeueHue
POObl
06MOpOK
npoobemvl ¢ ObIXAHUEM
YY8CMB0BAMb MOUHOMY
mpomob03 e1yooKux 6eH
mpomo
MeOuyuHcKue npooiemol
/unyuoenmol
0080JIbHO PeoKU
ecmyb HeCKOJIbKO peuleHull
HnO020MOBIEHbL OKA3bIBANb
nepayio nomMoujb
0Ka3amv HeMeOJleHHYIO
MEOUYUHCKYIO NOMOUYb
CRpasIsIMbCsL ¢
HEe3HAYUMeNbHbIMU MPABMAMU
NPUSHAKU CEPbE3HbIX NPODIeM
KpPY2lloCYMOYHbIL MEOUYUHCKULL
yeHmp
KOHCYIbMUpYIOWULl mepanesm
anmeuxa c iekapcmeami,
npenapamamu, mabiemkamu
npomus...
cKOpas NOMOWwb OnoGeujeHa
yepooicaroujee HCU3HU
omeesmu nayueHma 6 OOJIbHUYY
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Pilot incapacitation

Pilot incapacitation means inability of a pilot or co-pilot to
perform their normal duties during a flight. Despite pilots and cabin
crew undergo regular medical screenings, medical mishaps do
happen from time to time. The reasons can be divided into 3 groups:

Personal health issues: pilots, like any humans, can fall ill, catch a
cold, feel unwell and suffer strokes, heart attacks or seizures.

Plane’s environment: for example, toxic fumes inhalation, hypoxia
during decompression, physical injuries due turbulence.

Psychological factors: fatigue, burnout, depression, mental problems.

The first sign of pilot incapacitation for controllers can be a loss
of communication, non-compliance with instructions, and even a loss
of separation. In the worst cases, it can lead to fatal consequences.

Obviously, for multi-crew cockpits the inability of one pilot is
less risky than for single-pilot cockpits. Crew members are trained to
provide first aid and can assume some the pilot’s responsibilities,
but it will significantly increase their workload and may affect safety.

To prevent possible pilot incapacitation there are such measures
as additional simulator training for this scenario, and ensuring safe
conditions during flights (for example, separate meals for each pilot).
Pilots’ flight time and rest periods are strictly regulated to prevent
overload.

Key Vocabulary
undergo regular medical npoxooums pecynapuvie meouyunckue

screenings 0CBUOEMENbCMBOBANUSL

mishaps do happen Hecuacmuele — cuyuau — 6ce  dice
npouUCcxoosam

assume responsibilities 835mb HaA ceOsl 003aHHOCMU

fall ill 3abonems

catch a cold npoOCMyoumscsi

feel unwell YY8CMBOBAMb HEOOMO2AHUE
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Unruly passengers

What may cause unruly behavior on board?
How may an unruly passenger on board affect a flight?
What can be done to prevent air rage?

Safety in the air begins on the ground, and unruly passenger incidents
are best managed before boarding. Unruly passengers are a very
real and serious safety issue. There are several reasons behind air
rage: queues, delays, lack of information, overbooking, passenger
handling at airports and a non-smoking policy on board. As a result,
passengers are often tired, bored, frustrated and feeling stressed. Air
rage could affect the safety of the crew, passengers and aircraft.
Incidents happen quite often on all airlines and in every cabin class,
distracting cabin crew from safety related duties. In-flight, unruly
passenger events can result in aircraft diversion. Any unplanned
landings are costly and create additional safety risks.

I would say drunken passengers are the main troublemakers
during flights, so | believe a ban on alcohol on board and at
airports will be the best solution to this problem.

Nature of Reasons Solutions
problem
attempts to open influence of alcohol | to ban alcohol on board
an exit door
abusive behavior | fear of flying to spot troublemakers

before boarding
attacking a flight | side effects of drugs | to blacklist offending
attendant passengers

smoking mental problems to provide larger seats
with more legroom
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Some airlines distinguish four passenger disturbance levels:

Level 1: Disruptive behavior - suspicious or threatening
Level 2: Physically abusive behavior

Level 3: Life-threatening behavior

Level 4: Attempted or actual breach of the flight deck

Key Vocabulary

violent / threatening / rude/
aggressive / unruly

abusive behavior

cause harm to other
passengers

present a threat to the safe
operation of a flight

calm down/subdue /restrain/
isolate

side effects

a fear of flying

a ban on alcohol

the best solution

spot troublemakers
blacklist passengers
passenger disturbance level

Jrcecmoruil
/yepoarcarouguii/epyowiii/
azpeccusHulil /Heynpasiaembolii
0CKOpOUmenvHoe nosedeHue
NPUYUHUMb 8Ded OPYeUM
naccaxcupam
npeocmasisims y2po3y
bezonacnocmu norema
VCHOKOUMb/ycMupums/
U30IUPOBAMY

nobounvle s¢hghexmot

cmpax n1emams

3anpem anKo2ons

Jyuuiee peuterue npoonemvl
3amemums Hapyuwumenet
6HeCmU 6 YepHblLL CNUCOK
VPOBEeHb Yepo3bl CO CIMOPOHbBL
naccaxcupa
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Weather Hazards

There are some things we can’t control. For instance, we
can’t control the weather. Planes can’t fly through thunderstorms,
so they must deviate around them. That causes more workload, since
controllers are not only separating aircraft from other aircraft, but
also from adverse weather.

In Area Control Centers, thunderstorm is a major weather
problem because it can present hazards to aircraft. Aircraft will
deviate around storms, reducing the capacity and causing
congestion as many aircraft try to move through a single hole in a
line of thunderstorms. Occasionally, weather can cause delays to
aircraft prior to their departure as routes are closed by thunderstorms.

Strong jet stream winds create turbulence at the upper
altitudes. Unlike thunderstorms, turbulence can’t be observed on
radar screens — all information comes from pilot reports.

Dealing with bad weather is one of the most difficult things
for air traffic controllers. It means unusual flight patterns and
additional workload. Bad weather can severely impact air traffic
control as aircraft are re-routed to avoid the bad weather areas.
Dealing with marginal weather is pretty common and we apply
procedures to manage the air traffic, such as ‘flow regulations’ to
minimize holding and fuel burn. It results in a very busy shift for
controllers

Key Vocabulary

deal with marginal weather umems 0eio ¢ Heno2oooll
impact air traffic control nosnusims na YB/]

unusual flight patterns HeoObluHble CXeMbl Noema
pretty common 0080IbHO PACNPOCMPAHEHHBILLL

apply procedures to manage npumensims npoyedypsi YBI]
air traffic
to minimize holding and fuel  cruszums 6pemsa oscudanus u

burn Pacxoo monauea
presents the highest risk npeocmaeisem HauboIbUWULL PUCK
may be accompanied by... MOdHCEm CONPOBOHCOAMBCS
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Natural Disasters

How can natural disasters impact flight operations?
Are there any natural disasters specific for your area?

Natural disasters such as tornados, hurricanes, tsunamis, floods,
volcanic eruptions, earthquakes can cancel flights, disrupt
schedules, result in crowds of stranded passengers and be costly
for operators. They slow down airport operations and may bring
airports to a standstill. They are more likely to occur in seismic
areas. However, each region has its own challenges.

Earthguakes

Earthquakes are the most devastating and are more common in
coastal regions. Ground tremors can confuse ILS, damage runway
and taxiway. The extent of damage depends on the magnitude.

Volcano Eruption

Aircraft avoid any airspace that has volcanic ash. It can be
catastrophic, as ash ingested by jet engines may affect engine
performance and cause engine failure. That is not the only problem.
Ash can scratch the windscreens, damage the fuselage and even coat
the plane so it becomes heavy.

Flood

Thunderstorms can produce significant floods in a very short period.
Obviously, flood and any standing water can cause aquaplaning and
a loss of control for any aircraft and airport vehicle on the ground.

Key Vocabulary

earthquake 3emaempscerue

hurricane ypazau

slow down operations 3amedrums pabomy a’3ponopma
disrupt schedules HaApyWums pacnucanue

stranded passengers OyaCcOarowe naccaicupol

bring airports to a standstill napanuzo8ams pabomy a’sponopma
devastating PAa3pyuiumensHolil

costly for operators 00p020 006X00AMCs ABUAKOMNAHUU
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Dangerous weather phenomena

CB

CB clouds are the sign of intense electrical
storm activity and cause the crew to change
heading to avoid them. Flying in CB can
destabilize the aircraft and damage its
electronic equipment.

Rain

It affects \visibility, reduces braking
efficiency, and makes the approach more
difficult. There is a probability of a runway
excursion.

Turbulence

It may cause injuries for passengers and lead
to speed fluctuations.

Wind

A headwind will delay the arrival of flights.

A tailwind increases the ground speed and
reduces fuel consumption.

A crosswind can make landings and take-offs
more difficult and can lead to structural damage
to the aircraft’s undercarriage and running off
the RW.

Thunderstorm

It’s among the riskiest weather conditions. It
can produce severe turbulence, low-level wind
shear, low ceilings and visibility, hail and
lightning. Changes in air pressure and
temperature inside a thunderstorm can also lead
to icing. These hazards can lead to structural
damage, injuries to crew and passengers, loss of
separation, level bust and loss of control.

Microburst

It is a sudden severe downdraft over a small
area. It’s difficult to predict and especially
hazardous during landing and takeoff.
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Dealing with marginal weather

How can pilots get prepared for dealing with adverse weather?

Pilots always get briefed on significant weather to plan a safe route
and to circumnavigate CB cells using: significant weather charts,
NOTAMSs, weather forecasts at airports, ATIS, onboard weather radar,
PIREPs, live ATC inputs.

The best solution is avoiding regions or altitudes where adverse
weather was reported by other pilots. Pilots typically file PIREPs to
alert other pilots when they experience in-flight chopping or CB
formations. Air traffic controllers should provide timely information
to pilots and coordinate any deviations with the adjacent sectors.
Unfortunately, it is impossible to prepare for all weather threats.

- Clear Air Turbulence is the most unpredictable as it occurs in

a clear weather.

- Embedded thunderstorm. Some extensive vertical clouds can
be obscured by other CB formations and can be invisible even
while in flight.

- Wake turbulence is formed behind large aircraft due wingtip
vortices.

What operating practices have been developed for pilots and
controllers to deal with marginal weather conditions?

Flight Planning. The weather briefing (SIGMET charts) will show
areas of predicted CB activity.

Weather radar. Most aircraft are fitted with weather radar. It scans
the area ahead and shows how much precipitation there is en-route
and how far it is.

Routing. Thunderstorm area should be avoided by a minimum of
5,000 ft vertically and 20 NM laterally to minimize the risk of
encountering severe turbulence.

Speed Reduction. All aircraft have to reduce airspeed if severe
turbulence is encountered to minimize stress on the aircraft structure.

Cabin Preparation. Pilots inform the cabin crew and passengers in
advance to make the cabin secure and warn people to get fastened.

South Air Navigation, Training Centre, Rostov-on-Don, 2024

46


https://skybrary.aero/index.php/SIGMET

Turbulence

What causes turbulence?

Wake turbulence forms behind large aircraft. Wake vortices spread up
to 5 miles away. The most dangerous situation is for a small aircraft to
fly directly into the wake of a larger aircraft.

Clear air turbulence is the leading cause of turbulence related injuries,
because it’s sudden, unpredictable, and occurs in clear weather.

Jet Stream can create turbulence at the high altitudes, and weather
radar can’t detect it — all information comes from pilots’ reports.
Mountainous area can generate lots of turbulence especially if there
are strong winds. Generally, all mountainous terrains are prone to
turbulence.

What problems may pilots experience flying in turbulence?

Turbulence is the leading cause of in-flight injuries.

Aircraft may temporarily lose control.

It may result in speed fluctuations.

It may lead to loss of altitude.

It may cause structural damage to airframe.

However, modern jets are quite flexible and can manage turbulence.
Serious damage to aircraft due turbulence is extremely rare.

What are possible levels or degrees of turbulence?

Light turbulence. It feels a bit choppy, but it doesn’t form any changes
in pitch, altitude or heading. The aircraft is fully under control.

Moderate turbulence. It is really bumpy. The aircraft has moderate
changes in altitude and heading, but the plane is still under control.

Severe turbulence. Pilots may experience problems controlling the
aircraft or reaching the autopilot panel.

Extreme turbulence. Aircraft is completely or partially out of control,
it may suffer a possible structural damage. It is found inside a severe
thunderstorm.
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Icing

produces errors in instrument readings
increases the stall speed of the aircraft
decreases lift

In-flight icing affects communications systems
damages compressor blades of jet
engines
causes engine failure

reduces  visibility

Aircraft are designed to operate at extremely low temperatures.
However, even if an airplane is equipped and certified to operate in
icing conditions, pilots should avoid flying in icing area.

Accumulation of ice on aircraft can reduce aircraft
performance in different ways. Fuel freezing can lead to loss of
power due to fuel starvation and potentially can result in engine
failure.

Pilot may request change in altitude/heading and search for
areas clear of clouds or with warmer temperature, climb, descent, 180-
degree turn, or immediate landing at a nearby airport. It will depend
on traffic, terrain, cloud conditions, and availability of suitable
airports.

A pilot in command of an aircraft must advise ATC of a
hazardous weather. Those reports should include location and severity
of icing. Because icing is forecast for extremely broad areas, AIREPs
may be the only information about location of icing, the conditions at
a particular time in a specific place.

Spraying the aircraft with special fluids helps to remove any
accumulation of ice or snow. Actually, it is a two-step process:

Step 1: De-icing removes ice, frost, and snow from aircraft surfaces.
Step 2: Anti-icing protects the wings from new ice, frost, and snow.

De-icing means the removal of ice.
Anti-icing means preventing ice from forming.
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Holdover time is a certain period of time for which an anti-icing
fluid will prevent the formation of frost and ice. Deicing is

performed after everyone is on
take off.

board and the plane is ready to

Key Vocabulary

designed to operate
accumulation of ice

reduce performance in different
ways

certified to operate

for a certain period of time

CNPOEKMUPOBAHHBLU 0I5 NOJENO8
obpazosanue 1b0a

VXyouums  3KCHLyamayuoHHbvle
Xapakxmepucmuxu no-pasHomy
cepmuuyuposanHwlil ons
nonemos

8 ONpeoeNeHHblll  NPOMENCYMOK
8pemeHU
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Aviation Security

Aviation is an attractive target for terrorists, so big airports are
busy upgrading their security systems. Every passenger and every
bag boarding a flight is screened to reduce the risk of a security
incident. Passengers are screened for weapons and dangerous goods
before boarding an airplane. Security checks are strict and
inconvenient for passengers; however, they are in place to protect us.

In future terrorists will continue to innovate and design
explosive devices. So aviation security measures must be a step
ahead. Passenger screening may involve banning liquids and
laptops. But the main factor is human behavior. Airport ‘screeners’
must be also good psychologists to spot potential terrorists in the
crowds of travelers.

One of new challenges in aviation today is cyber terrorism.
Cyber terrorism may replace the hijacker and become a weapon. A
hacker could use a plane’s onboard Wi-Fi signal or in-flight
entertainment system to hack into its avionics equipment, damaging
aircraft’s navigation and safety systems.

Key Vocabulary

an attractive target for terrorists npusrexamenvras muwiens ons

meppopucmos
upgrade security systems VAYYUAMb CUCEMbL
bezonacnocmu
biometric scanning uccne0o8anue OUOMempuiecKux
OaHHBIX
iris recognition PAacno3Hanue paoyricHoll
00601104KU 2143
fingerprinting CHsMUe OMNeYamKo8 naibyes
screen for weapons nPoBepsimb HA HATUYUE OPYHCUSL
search for explosives UCKAMb 83DPbIEUAMbIE 6eUeCEA
strict and inconvenient cmpoeue u Hey0oOHble Mepbl

measures
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Bomb threat

High altitude operation increases the risk of damage in case of an
explosion. It is dangerous as the aircraft can become depressurized
or even crash. Aircraft should be cleared to lower flight levels as
soon as possible. The pilot may request bomb squad (bomb
disposal team) to check the aircraft upon landing. To reduce the
impact at airport the emergency plane will be parked in the remote
area. Immediately upon landing the luggage will be offloaded for
inspection. In fact, most bomb alerts are fake, however, some of
them are real when terrorists threaten to set off explosives.

ATC procedures

If there is a bomb on board the aircraft the controller's reaction is to
get the aircraft on the ground as soon as possible. The crew will
advise on where they want to divert to, and this is entirely their
decision. The controller should clear the airspace and consider the
following factors:

- adiversion to a more suitable airfield;

- vectoring away of busy areas

- coordination with other units

- requests for step-climb and descent

Key Vocabulary

offload luggage for inspection  ewiepyzums 6acasic os docmompa

fake bomb alert JIOJCHDILL CUSHAT 0 boMmbe

reduce the impact YMeHbuUums yujepo

threaten to set off explosives Vepodxcams aKmusuposams
83PbIBHOE YCIMPOUCIBO

consider paccmampusams, 000yMbl8anms

bomb squad (bomb disposal canepwl

team)

remote area VOANeHHAsi CMOsHKA
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Hi-jacking

The term ‘hi-jacking” means an unlawful activity, when the
pilot is forced to fly according to the orders of hijackers. Most aircraft
hijackers intend to use the passengers as hostages or can use planes as
missile. In most cases, hi-jacking involves a great number of
casualties, so terrorists are trying to receive publicity in mass media.

Acts of unlawful interference do not follow any specific
scenario. Many of the early hijacking incidents involved persons
seeking for asylum.

Possible signs of hi-jacking for a controller can be:

- Partial or complete loss of communication with the crew;
- Immediate descent and landing;

- Flight path deviations;

- Diversion to an airport, not listed in the flight plan;

- Possible on-board bomb threat;

- RW blockage after landing;

- Medical help might be required.

For ATC the first problem is to recognize that an aircraft has been
hi-jacked. But the pilot may not be allowed to change his
transponder setting to the code of 7500. He is also not allowed to
use the radio. So, from a controller's viewpoint he has a flight
with radio failure. But radio failures are so rare nowadays, that the
controller should immediately think of a possible hi-jack. But in
this case the controller has absolutely no control of events. In this
case the controller should keep other traffic away from the hi-
jacked flight. He should inform his supervisor, the operating
company, the military, other air traffic units (especially, adjacent).

Key Vocabulary

unlawful activity He3aKoHHOe delicmaue

casualties dHcepment

publicity in mass media pesonanc 6 CMHU

seek for asylum uckamo noaumu4ecKkoe
yoeocuue

use planes as missile ucnoavsosams BC kak opysicue
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Drones

UAYV in aviation stands for unmanned aerial vehicles, also
known as drones. A drone is an unmanned aircraft that can be
remotely controlled. It may have different size, type and speed. For
example, nano-drones fly less than 30 minutes, while large military
strategic drones can stay airborne for more than 2 days. A drone can
fly a range from less than 1 km up to 2000 km.

Each month pilots and controllers report about 100 drones flying
into restricted airspace. Drones present a serious risk, as they can
strike a windshield or get into the engine. A single drone sighting can
lead to delays and airspace/aerodrome closures. Some military drones
are used as weapons.

Pilots must report the drone sighting to ATC and provide as much
information as possible about: location, altitude, distance, maneuvers
(moving or stationary), drone size, shape and other details (if it has a
camera, color, lighting, etc.).

Current rules restrict drone operators from flying within 5 miles
of an airport and above 400 feet. ATC service should be aware of such
cases to warn other pilots and alert security to search for the drone
operators. If the weight of the drone is more than 30 kg, it must be
registered. The owner must obtain a special license to operate a drone.
To launch a drone, you must get a permission from the local aviation
authorities.

Key Vocabulary

UAV BIIJIA

remotely controlled OUCMAHYUOHHO YNPABISAEMbILL
present a serious risk NPeOCmMAasIsIOM Cepbe3tblll PUCK
are used as weapons UCNONL3YIOMCSL KAK OPYHCUe
launch a drone 3anycmums OpoH
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Speaking tips

HOW CAN A SITUATION DEVELOP?
We can anticipate different scenarios...
The best scenario is...

In the worst case...

It is typically assessed as an emergency...
In this case the pilot is short of options...

WHAT ARE THE MOST COMMON CAUSES?
Actually, there are many possible reasons for it.

The reasons may be different / numerous / limitless...
The most common / likely reasons...

It typically results from...

It can arise due to...

Another possible reason is...

WHAT ARE THE MOST COMMON CAUSES?
Actually, there are many possible reasons for it.

The reasons may be different / numerous / limitless...
The most common / likely reasons...

It typically results from...

It can arise due to...

Another possible reason is...

HOW SERIOUS IS THE PROBLEM?
1t is (not) critical to safety...

It can present a high-risk scenario...

It is typically assessed as an emergency...
1t will badly affect...

1t is pretty serious / dangerous / risky...
It can be deadly.

WHAT ARE THE RELATED PROBLEMS?

Some related problems may arise such as...

It can create additional problems...

It can lead to.../result in.../ develop into.../ turn into...
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Possible Questions

= What is your job?

= What ATC ratings (endorsements) have you got?

= What are your main duties at work?

= Describe your work schedule.

= Do you prefer to work night or day shifts? Why?

= What do you like most about your work?

= Do you find your job challenging? Why? / Why not?

= What is special about the ATC unit you work in?

= Do you like the unit where you work? Why? / Why not?

=+ Could you tell me about your area structure?

= What are the dimensions of your area?

= What kind of restrictions are there in your area?

= What should you do if the restrictions are in force?

= How does the air traffic service cooperate with the military unit?

= What situations / actions need coordination with the military?

= What difficulties may you face due to military traffic?

= What kind of difficulties may you face in your operating area?

= What difficulties may you face when controlling traffic?

= How do equipment failures affect your operations?

= What actions do you take when you have problems with your
equipment?

= How much do weather conditions influence ATC operations on the
airfield where you work?

= Who controls your work?

= What role do aviation documents play in your work?

= How do they help in your work?

= What documents have a higher priority: the ICAO or the local
ones?

South Air Navigation, Training Centre, Rostov-on-Don, 2024

55



= What problems may occur if two aircraft under your control have
similar call signs?

- What may happen if two pilots start transmitting simultaneously?

= What do controllers do if they observe a potential conflict
situation?

= What kind of regular training do you do to maintain your
professional level?

= What professional courses do you have on a regular basis?

- How often do you do the simulator training?

> Do you ever have problems understanding foreign pilots?

= What skills do you need to pass the English test at ICAO Level 4?

= What is the difference between standard phraseology and plain
English?

= In your opinion, what effect do stressful situations have on the
ability to communicate in another language?

= What helps you to maintain the necessary level of English
proficiency?

> How do your authorities arrange controllers’ learning English?

= What language skills should controllers develop?

= Do you think English training is still necessary for air traffic
controllers now that our airspace is closed for most foreign flights?
Why do you think so?

South Air Navigation, Training Centre, Rostov-on-Don, 2024

56



