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IN EXERCISE of the powers conferred on the Minister of Transport and Public Works by
section 89 of the Civil Aviation Act and on the yecommendation of the Civil Aviation Authority,
the following Regulations are hereby made —

Citation 1. These Regulations may be cited as the Civil Aviation (Lquipment and
Instruments) {Amendment} Reguiations, 2022.

Amcndment of 2. The Civil Aviation (Equipment and Instruments) (Amendment) Regulations

’g%“"a;“".’éfm (hercinafter referred fo as “the Regulations™) are amended in regulation 2 by

(Sulb L eé,) inserting in their correct alphabetical order, the following new definitions —

“Automatic Deployable Flight Recorder (ADFR)” means a combination
flight recorder installed on the aircraft which is capable of automatically
deploying from the aircraft;

“ARDS” mcans Awrcraft Data Recording System;

“ATS” means Air Traffic Services;

“CARS” means Cockpit Audio Recording System;

“CVR” means Cockpit Voice Recorder;

“Electronic Flight Bag (EIFB)” means an electronic information
system, comprised of equipment and applications for flight crew,
which altows for the storing, updating, displaying and processing of
EFB functions to support flight operations or duties;

“enhanced vision system (EVS)” means a system to display  electronic
real-time images of the external scene achieved through the use
of image sensors;

“FDR” means Flight Data Recorder;

“head-up display (HUD)" means a display system that presents aircraft
information into the pilot’s forward external field of view;

“Required Communication Performance (RCP) specification”  means
a set of requirements for ait traftic service provision and associated
ground equipment, aircraft capability, and operations nceded 1 o
support performance-based communication;

“Required Surveillance Performance (RCP) specification” means a set
of requirements for air traffic service provision and  associated
ground cquipiment, aircraft capability and operations needed to
support performance-based surveillance,

“State of Design” means the state having jurisdiction over the organisation
responsible for the type design; and

“State of Manufacture” means the state having jurisdiction over  the
organization responsible for the final assembly of the aircraft, engine
or propeller.

Amendment of 3. Regulation 3 of the Regulations is amended by —
:;g‘;l';“:{‘ai:ni («) substituting for subrcgulation (1), the following new subregulation —
& ) (1) In addition to the minimum equipment necessary for the issuance
Cap. 71:01 of a certificate of airworthiness under the Civil Aviation (Ainworthiness)
{Sub- Leg) Regulations, a person shall not fly an aircraft unless appropriate
equipment, instrument and flight documents, specified in these
Regulations are installed or carried in the aircraft”;



(» inserting immediately after subregulation (2), the following new

{c)

shbregulation —-

“(2A) The instruments, equipment and documents referred to in subregulation

(1), shall be determined in accotdance with the aircraft used under the

circumstances which the aircraft is to be conducted”; and

inserting immeditately after subregulation (5), the following new

subregulations —

“(5A) Instruments and equipment shalf —

(@) be provided with approved instrument and equipment necessary
for safe operation of the aireraft in the anticipated operating conditions;
and

{b) include the instruments and equipment nceessary (o enable the
crew to operate the aircraft within its operating limits,

(5B) Equipment and instruments required under these regulations,

including their installation, shall be approved or accepled by the Authority.

(5C) A helicopler shall be provided with approved equipment and

instrument designed to observe human factors principles necessary —

(@) for the safe operation of the helicopter in aniicipaled operating
conditions; and

(b) to enable the crew to operate the helicopter within its operating
limitations.”.

4, The Regulations arc amended by substituting for regulation 5, the following

new regulation —

“General 5. (1) An aircraft shall be equipped with aircralt instruments 1o
re‘}“'mf’?em enable the aircraft crew to —

-affrcra N P .

inslcUments («) conirol the aircraft path;

(b) carry out any requived procedural manocuvres; and
{c) observe the operating limitations of the aircraft in the
expected operating conditions,
(2} An aircraft shall be equipped with —
(a) accessible and adequate medical supplies which shall
comprise —
(i) one or more frst-aid kit for the use of cabin crew
in managing incidents of ill health,
(ii) one universal precaution kit for an aircrafl required
to carry cabin crew as part of the operaling crew,
(iii} two universal precavtion kits for an aircrafi
authorised to carry more than 250 passengers for —
(za) the use of the cabin crew in managing incidents
of ill health; and
(bb) managing incideuts off ill health associated
with a case of suspected communicable discase
or illness involving contact with body fluid,
(iv) a medical kit for ---
(@a) an aircraft authorised to carry [00 passengers
on a scctor length of more than two hours;
(bd) wmedicat doctors; or
(cc) other qualified persons to use in treating
medical emergencies in the aireraft;

Amendment of
regulafion 5 of
thie Regulations



Amendment of
tegulation 6 of
the Regulations

(b) a portable firc extinguisher which —
(1) will not cause dangerous contamination of the air within
the aircraft when discharged,
(it) shal! be located in —
{aa) the pilots’ compartment; and
(bb) each passenger compartment that is separate from
the pilots’ compattment;
(c) aseatorberth —
(i} forcach person over the age of 2 years,
(i) for each seat and restraining,
(iit) comprising of a safety harness for each —
(aq) airceaft crew;
(bh) pilof seat;
(iv) comprising of a safety harness for each pilot seat which
shall incorporate a device —
(aa) that will automatically restrain the occupant’s torso
in the event of rapid deceleration; and
(bb) to prevent a suddenly incapacitated pilot from
interfering with the aircraft controls; and
(d) means of ensuring that the following information and instructions
are conveyed to passengers —
(i) when seat belts are to be fastened,
(ii) when and how oxygen cquipment is 1o be used if the
carriage of oxygen is required,
(iii} restrictions on smoking,
(iv) location and use of life jackets or equivalent individual
flotation devices where their carriage is required,
(v) location and method of opening emergency exits, and
(vi) spare electrical fuses of appropriate ratings for teplacement
of those accessible in aircraft.”,

5. The Regulations are amended by substituting for regulation 6, the following

new regulation —
“Minbnum 6, (1} An aircraft that is operated as aVFR flights shall be equipped
Right with —
insteuments .
{¢) a magnetic compass;
{b) an accurate timepiece indicating the time in hours, minutes
and seconds;
(¢) aseasilive pressure altimeter;
(d) an airspeed indicatar; and
(¢) such additional instruments or equipment as may be specificd
by the Authority.

{2) An aircraft that is operated in accordance with the instrument flight
rudes or which caunot be maintained in a desired attitude without reference to
anc or more aircraft instruments, shall be equipped with —

() a magnetic compass;

(b) an accurate timepiece indicating the time in hours, minutes and seconds;

{¢) two sensitive pressure altimeters with counter drum-pointer or equivalent

presentation;
() an airspeed indicating system with means of preventing malfunctioning
due to either condensation or icing; -



(&) aturn and slip indicator;
{/) an attituce indicator (artifictal horizon);
{g) aheading indicator {directional gyroscope);
(M amcans of indicating whether the power supply to the gyroscopic instrument
is adequate;
(/) ameans of indicating in the Hight crew compartment the outside air
temperature;
{(p arate-of-climb and descent indicator; and
(/) such additional instruments or equipment as may be specified by the
Authority,
6. Regulations 7 is amended 7 by inserting immediately after subregulation
(1), the foliowing new subregulation -
“(1A) AVER flight which is operated as a controlled flight shall be equipped
in accordance with subregulation (1).”,
7. The Regulations are amended by inserting immediately after regulation
12, the following new regulations —
“Bmergency [2A. (1) An airplane of a maximum certificated take-off mass of
power supply gyer 5 700 kg newly introduced into service after 1 January 1975
L%L:i’f:é"c"'”yshall, be fitted with an emergency power supply independent of
attitude the main electrical generating system, for the purpose of operating
indicating  and illuminating, for a minimum period of 30 minutes, an attitude
instrument indicating inshmumenl (artificial hotizon), clearly visible
to the pitot-in-command.
(2) The emergency power supply shall —
{a) be automatically operative after the total failure of the
main eleetrical generating system; and
(&) give clear indication on the instrument panel that the attitude
indicator is being operated by emergency power,
(3) The instruments used by a pilot shall be arvanged to permit
the pilot to see indications readily from his or her station, with the
minimuin practicable deviation from the position and line of vision
normally assumed when looking forward along the aircraft path.
Aircraft 12B. (1} Where an aiccraft is equipped with the following sysiems,
equipped — the Authority shatl approve the use of such systems for the safe
;:::gi::mmamopcralion of the aircraft —
systems (a) auntomatic landing systems;
() ahead-up display (HUDY);
(¢) cquivalent displays;
(d) enhanced vision systems {(EVS);
(e} synthetic vision systems (SVS) or combined vision systems
(SV8) (CVS); or
() any combination of those systems into a hybrid system.
{2) The Authority shall ensure the following in approving the
operational vse of automatic landing systems, a HUD or equivalent
displays, BVS, SVS or CVS —
(¢} the equipment meels the appropriate airworthiness certification
requirenents;
(D) the operator hias carried out a safety risk assessment of
the operations supporied by the automatic landing systems,
a HUD or equivalent displays, EVS, SVS or CVS; and
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Amendmienl of
regulation 13 of
the Regulations

EFB
equipment

{¢) the operator has established and documented the procedures
for the use of, and training requireirients for, automatic landing
systems, 2 HUD or equivalent displays, VS, SVS or CVS,

12C. (1) The operator shall ensure that where EFB arc used on
board, the performance of the aircraft systems, equipment or the
ability to operate the aircraft is not affected.

(2) Where an EFB is used on board of an aircraft, the operatot
shall ---

(@) assess the safety risk associated with each EFB function;

() establish and document the procedures for the use of, and
training requirernents for, the EFB and each EFB function; and

(¢) ensurc that, in the event of an EEB failure, sufficient information
is readily available to the fiight crew for the aircraft to be
conducted safely.

(3) The Authority shall approve the operational use of EFB functions
to be used for the safe operations of an aircraft,
(4) "The Authority shall cnsure that, in approving the use of EFB

(@) the EFB equipment and its associated installation hardware,
including interaction with the aircraft system if applicable,
meet the appropriate airworthiness certification requirements;

(#) the operator has assessed the safcty risks associated with the
operations supported by the EFB functions;

{¢) the operator has established requirements for redundancy of
the information contained in and displayed by the EFB functions
if appropriate;

() the operator has established and documented procedure for
the management of the EFB functions including any database
it may usc; and

(¢) the operator has established and documenicd the procedures
for the use of, and training requirements for, the EXB and
the EFB functions.

Aireraft icing 12D, An aircraft shalf be equipped with suitable de-icing or anti-icing

conditions

devices when operated in circumstances in which icing conditions
are reported Lo exist or are expected to be encountered.”,

8. Regulation 13 of the Regulations is amended by substituting for that
regulation, the following new regulation —

“Radio
equipment

13. (1) A person shall not operate an aircraft unless it is cquipped
with radio communication equipment required for the kind of
operation being conducted.
(2} An aircraft, shall be equipped with radio communication
equipment capable of —
(¢) conducting wo-way communication for aerodrome controi
purposes;
(b) receiving meteoralogical information at any time during the
fighe;
(¢) conducting communications on those frequencies specified
by the Authority;
(d) conducting two-way communications at any time during the
flight —



Cap. 7101
(Sub. Leg)

(i) with at least one aeronautical station, and with such
other aeronautical stations; and

(i} onsuch frequencics as may be specified by the Authority.
(3) The radio communication equipment required in these Regulations
shali be approved and installed in accordance with the requirements
applicable to them, including the minimum performance requirements,
and shall meet any other requirements as may be specified by the
Authority.
{4) The radioc communication equipment required in accordance
with subregulation (2), shali provide for communications on the
aeronautical emergency frequency 121.5 MHz.
(5) An aircraft shall, where cominunication cquipment is required
to meet an RCP specification for performance-based communication
and in addition to the requirements specified in subreguolation (2)

(¢) be cquipped with communication equipment which will
enable it to operate in accordance with the approved RCP
specifications;

{b) have informaton relevant to the aircraft RCP specification
capabilities listed in the aircraft manual or other aircraft
documentation approved by the State of Destgn or State
of Registry; and

(c) information relevant to the aircraft RCP specification
capabilities included in the ME]..

(6) The Authority shall ensure that for operations where an RCP
specification has been prescribed, the operator hasestablished
and documented —

{@) normal and abnormal procedures, including contingency
procedures;

(&) flight crew qualification and proficiency requirements, in
accordance with appropriate RCP specifications;

(c) atraining programme for relevant personnel consistent
with the intended operations; and

{dy appropriate maintenance procedures to ensure continued
airworthiness, in accordance with appropriate RCP
specifications,

(7) The Authority shall eosure that, in tespect of the aireraft mentioned
in subregulation {4), adequate provisions exist for —

{@) receiving the reports of abserved communication performance
issued by monitoring programmes established in accordance
with Civil Aviation (Rules and Air Traftic Services) Regulations;
and

(b) taking immediate corrective action for individual aircraft,
aircraft type or operators, identifted in such report as not
complying with the RCP specifications.

9. Reguolation of the Regulations is amended —

(@) insubregulation (1), by substituling for that subregulation, the following
new subregulation —
“{1) A person shall not operate an aircraft unless it is equipped with
navigation equipment that enables it to proceed in accordance with —

Amendment of
regulation 16 of
the Regulations



Inscrtion of
regulation 16A
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the Regulations
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the Regulations

{a) its operational flight plan; and
(b) the requirements of air traffic services
except when, navigation for flights under VFR s accomplished hy visual
reference to landmarks.”. '
{b) by deleting subregulation (2);
{c) in subregulation (3) by deleting the words “and (2)".”.
10. The Regulations arc amended by inserting immediately after regulation
16, the following new regulation -
“Performance 16A. (1) In addition to the requirements under regulation 16 (1),

based
navigation

(LI

for operations where a navigation specification for performance-

based navigation has been specified, an aircraft shall —

(@) be provided with navigation equipment which will enable it to
operate in accordance with the prescribed navigation specification;

(b)) have information relevant to the aircraft navigation specification
capabilities Jisted in the flight manual or other aireraft documentation
approved by the Authority; and

{¢) have information relevant to the aircraft navigation specification
capabilities included in the MEL.

(2) The Authority shall ensure that for operations where an PBN

specification has been provided, the operator has established and

docwmented —

() normal and abnormal procedures, including contingency
procedures;

(b} aircraft crew qualification and proficiency requirements, in
accordance with appropriate navigation specifications;

(c) a training programme for relevant personucl consistent with
the intended operations; and

(d) appropriate maintenance procedures to ensure continued
airworthiness, in accordance with appropriale navigation
specifications.

(3) The Authority shall issue a specific approval for operations

based ot1 PBN authorisation required navigation specifications.”.

‘ I1. Regulation 17 of the Regualtions is amended by substituting for sub-
regulation 170f  yeoylation (1) , the following new subregulation —

“(1) A person shall not operate an aircraft in portions of airspace
where, based on a Regional Air Navigation Agreenient, minimum
navigation performance specifications are specified, unless the aireraft
is equipped with navigation cquipment that —

{«) continuously provides indication to the flight crew of adherence
to or departure from track to the required degree of accuracy
at any point along (hat track; and

(b) has been authotised by the Authority for the minimum navigation
performance specification operations concerned.”.

12, Regulation 18 of the Regulations is amended —

(@) in paragraph (a) by substituting for subparagraph (iii}, the following
new subparagraph —
“(1i) providing an alert level to the flight crew when a deviation occurs
from the selected fiight level and threshold for the alert shall not exceed
+ 90 m (300 1t.).”; and



(b) by substituting for paragraph (b), the following new paragraph -

“(b) authorised by the Authority for operations in the airspace concerned
through —

(i) operations specifications for air operator certificate holders, or
(ii) letter of authorisation for non-air operator certificate holders.”; and

(c) by deleting subregulations {5) and (6),

13. The Regulations are amended by inserting immediately after regulation Tnsextion of
18, the following new regulations — regulation
“Monitoring  [8A. (1)} An operator shall ensure that a minimom of two aircrafl I]{?Glc:ﬁn:]c the
height-keeping of cach aircraft type grouping have height-keeping performance o "
perforice monitored, at least once cvery two years or within intervals of |

000 aircraft hours per aircraft, whichever period is longer.
(2) Tf an aircraft type grouping consists of a single aircraft,
monitoring of that aircraft by an operator shall be accomplished
within the specified period under subregulation (1).
(3) The Authority shall ensure that appropriate action is taken in
respect of aircraft and operators found to be operating in RVSM
aitspace without a valid RVSM approval.
(4) An aircraft shall be sufficiently equipped with navigation
equipment to ensure that, in the event of the failure of one item
of equipment at any stage of the flight, the remaining  cquipment
enables the aircraft to navigate in a reduced vertical separation
minimunt space.
{5) A group of aircraft that have identical design and built with
respect to details that coutd influence the accuracy of height-keeping
performance, such height-keeping performance capability shall
{@) besuchthat the total vertical error (TVE) for the group of
aircrafl have a mean no geater than 25m (80 £t) in magnitude;
and
{h) have a standard deviation no greater than —
(i) 28-0.01372 for 0 < z <25 when 2 is the magnitude
of the mean TVE in meters, or
(ii) have a 92— 0.004z2 for 0 =z < 80 where z is in feet.
(6) In addition, the components of TVE shall have the following
characteristics —
{a) the mean altimetry system error (ASE) of the group shail
not exceed 25 m (80 ft) in magnitude;
{6y the sum of the absolute value of the mean ASE and of three
standard deviations of ASE not exceed 75m (245 ft); and
(¢)  the differences between cleared flight level and the indicated
pressure altitude flown be —
(i) symmetric about a mean of Om, with a standard
deviation no greater than 13.3 m (43,7ft), and
(ii) atleastexponential in decrease in ficquency of differences
with increasing difference magnitude,
(7) Notwithstanding subregulation (6), the  height-keeping
performance capabilily in respect of aicraft which characteristics of
the aivframe and altimetry system fit are unique and not classified as
belonging to a group of aircrafi shall be such that, the components of
the I'VE of the aircraft have the following characteristic —



{a) the ASE of the aircraft not exceed 60m (200 ft) in magnitude
under all flight conditions; and

{(b) the differences between the cleared flight level and the indicated
pressure altitude flown be —

(i) symmetric abont a mean of Om, with a standard deviation
no greatel than 13.3m (43.7ft);and

(ii) at least exponential in decrease in frequency of differences
with increasing difference magnitude.

Surveillance  18B. (1) An aircraft shali be provided with surveillance equipment

equipment  that will enable it to operate in accordance with the requirements
of air traffic services.

(2) For operations where surveillance equipment is required to

meet an RSP specification for performance-based surveillance, an

aircraft shall, in addition to the requirements specified under this
subregulation —

(a) be provided with surveillance equipment that will enable it to
operate in accordance with the provided RSP specification;

(») have information relevant to aircraft RSP specification capabilities
listed in the flight manual or other aircraft documentation
approved by State of Design or State of Registry; and

(¢) have information relevant to aitcraft RSP specification capabilities
included in the MEL.

(3) The Authority shall ensure that for operations where an RSP

specification for PBS has been specified, the operator has established

and documented —

(@) normal and abnormal procedures, including contingency
procedures;

(b) flight crew qualification and proficiency requirements, in accodance
with appropriate RSP specifications;

(¢} atraining programme for relevant personnel consistent with
the intended operations; and

(d) appropriate maintenance procedures (o cnsure continued
airworthiness, in accordance with appropriate RSP specifications.

(4) The Authority shall ensure that, in respect of the aircraft mentioned

in subregulation (2), adequate provisions exist for —

(a) receiving the reports of observed surveillance performance,
issued hy monitoring programmes established in accordance
with Civil Aviation (Air Traffic Scrvices) Regulations;

(b) taking immediate comrective action for individual aircraft, aircraft
types or operators, identified in such reports as not complying
with the RSP specification.

Installation  18C. The equipment instailation shall be such that failure of any
single unit required for communication, navigation, surveillance
purposes or any combination thercof will not result in the failure of
another unit required (or communication, navigation, surveillance
purposcs or any combination thereof will not result in the failure of
another unit required for communication, navigation or surveiliance

purposes.”.
Amendment 14, The Regulations are amended by substiruting for segulation 19, the foliowing
ol regulation  new regulation —

19 of the
Regulations



“Electronic 19, (1) A person shall not employ electronic navigation data
navigaon dala - ,rodycts that have been processed for application in (he air and
management .

on the ground unless the Authority has approved —

(a) the operator’s procedures for ensuring that the process applied
and the products delivered have met acceptable standards of
integrity and that the products are compatible with the intended
function of the existing equipment; and

(b) the operator’s programme for continual monitoring of both
process and product.

(2) An operator shall implement procedures to ensure the timely
distribution and insertion of current and unaltered electronic navigation
data to aircraft that require it.”.

{5. The Regulations are amended by inserting immediately after regulation

19, the following new regulation —

“Microphones  F9A. (1) A person shall not operate the following aircratt or in
the following conditions unless the airceaft is equipped with a
boom or throat microphone available for each required flight crew
member and at each flight duty station —

{a) any aeroplane in JFR conditions;

(&) any aeroplane in commercial air transport operations; or

(c) any helicopter.

(2) All flight crew members required to be on flight deck duty
shalt communicate through boom or throat microphones under the
following operations or conditions —

(@) when operating any aeroplane during IFR operations;

(b) any aeroplane in commercial air transport operations below
the transition leve! or altitude; or,

(c) any helicopter at all times.

16. Regulation 20 of the Regulations is amended in by substituting for
subregulation (1), following new subregulation —
“(1) An aircraft shall be equipped with pressure-altitude repotting
transponder which operates in accordance with requirements provided
by the Authority.”.
17. Regulation 21 of the Regulations is amended by suabstituting for
subregulation (1), the following new subregulation —
“(1) An aircraft operated at night shall be cquipped with —
(@) equipment and instruments required for IFR operations;
() two landing lights;
{c) navigation or position lights;
{d) itlumination for all aircraft equipment and instrurments that are essential
for the safe operation of the aircraft vsed by the aircraft crew;
{e) lights in al passenger compariments;
(H an independent portable light for each crew member station; and
(g) the lights required by the Civil Aviation (Rules of the Air and Air
Traffic Services) Regulations for an aireraft in flight or operating
on the movement area of an aerodrome.”.
18. The Regulations are amended by inserting immediately after regulation

22, the following new regulation —

“Noise 22A. (1) An operator shall not operate an aircraft without a document

certification  op statement attesting noise certification approved by the Authority.
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(2) If a document or statement attesting noise certification is issued
in a language other than English, it shall include an English
transiation.”.

19. The Regulations are amended by substituting for regulation 28, the
following new regulation —

“Ground
proximity
warning
sysiem

28. (1) An operator in Botswana shall not operate a turbing-powered
aeroplane of a maximum certificated (ake-ofl mass in excess of
5,700kg or authorised to carry more than nine passengers, unless
it is equipped with a ground proximity warning system that has a
forward looking terrain avoidance function.
(2} An operator in Botswana shall not operate a turbine-powered
aercplane of 3 maximum certificated take-off mass in excess of
15,000kg or authorised to carry more than 30 passengers, unless
it is equipped with a ground proximity warning system that has a
forward looking terrain avoidance function.
(3) A turbine-engined acroplane of a maximum certificated take-off
mass in excess of 5 700kg or authorised to carry more than nine
passengers, for which the individual certificate of airworthiness
is first issucd on or after 1st Jannary, 2004 shall be equipped with
a ground proximity warning system which has a forward looking
terratn avoidance function.
(4) A turbine-engined aeroplane of a maximum cextificated
take-off mass of 5 700kg or less and authotised to cairy mote
than five but not morce than ninc passengers, shall be eqoipped
with a ground proximity warning system as set out under
subregulation (6) paragraph (a), (¢) and (d).
(5} A piston-cngined acroplanc of a maximum certificated
take-off mass in excess of 5 700kg or authorised to carry more
than nine passengers, shall be equipped with a ground proximity
warning syslem as se{ out under subregulation (6) patagraph (a),
(c) and (d).
(6) A ground proximity system warning shall automatically provide
by means of aural signals which may be supplemented by visual
signals, timely and distinctive warning to the aircraft crew of the
following circumstances —
{a) excessive descent rate;
(b) excessive terrain closure rate;
{c) excessive altitude loss after takc-off or go-around;
(¢fy unsafe terrain clearance while not in landing configuration

such as —

(i) gear not locked down, or

(ii) flaps not in a landing position; and
(e) excessive descent below the instrument glide path.

20. Regulation 30 is amended —

(@) by substituting for subregulation (1) the following new subregulation -
“(1) any Afrborne Collision Avoidance System {ACAS II) installed in
an aireraft in Botswana shall be approved by the Authority.”;

(4) by substituting for subregulation (3}, the following new subregutation—
“(3) A petson shall not operate a turbine-engine aeroplane with a maximum
cerlificated take-off mass in excess of 5700kg or authorised to carry
more than 19 passengers, unless it is equipped with an Air borne Collision
Avoidance System IT >



Cap.71:01
{Sub. Leg.)

{c) by substituting for subregulation (4), the following new
subregulation —
“(4) An Airborne Collision Avoidance System shall operate
in accordance with the Civil Aviation (Surveitlance and Collision
Avoidance) Regulations”.;

(d) by deleting subregulations (5) and (6).

21, The Regulations are amended by substituting for regulation 32, the following
new regulation —
“Cackpit voice 32, (I} A person shall not operate the following aircraft unless

recorders

it is equipped with a cockpil voice recorder capable of recording
the aural environment of the Hight deck during flight time —
(<) all commercially operated aeroplanes sith a maximum
certificated take-off mass of over 5 700kg;
(b} all aeroplanes of & maximum certificated take-off mass of
over § 700kg for which the individual certificate of airwoithiness
was first issued on or after 1 Januacy 1987,
(c) all aeroplanes with a maximum certificated take-off mass of
more than 27 000kg;
(d) all commercially operated helicopters with a maximum
certificated take-off mass of over 3 175kg; and
(e) all helicopters with a cerlificated take~off mass of over 7 000kg,
(2) Cockpit voice recorders and cockpit awdit recording system
installed in aircraft registered in Botssvana or aperated in commercial
air transport operations in Botswana, shall not use magnetic tape
or wire.
(3} Where a helicopter is not equipped with a flight data recorder,
at least a main rotor speed shall be recorded on one track of the
cockpit voice recorder.
(4) A turbine-powered aeroplane of maximum certificated take-
off mass of over 2 250kg, up to and including 5 70Ckg, for which
the application for a type certification is sabmitled to a Contracting
State on or after Ist January, 2016 and required to be operated by
more than one pilot shall be equipped with cither a Cockpit Voice
Recorder (CYR} or a Cockpit Audio Recording System (CARS),
(5) Aturbine-powered acropiane of a maximum certificated take-
off mass of 5 700kg or less for which the individual certificate of
airworthiness was first issued on or after Ist January, 2016 and
requived to be operated by more than one pilot, shall be equipped
with cither a CVR or a CARS,
(6) An aircraft required to be equipped with CVR shall have a
CVR capable of retaining information recorded during at least
two hours of operation.
(7) An aeroplanc of a maximum certificated take-off mass aof
over 27 (00kg for which the individual certificate of airworthiness
was first issued on or after 1st Janvary, 2021 shall be equipped
with a CVR capable of retaining the information recorded during
at feast the fast 25 howrs of its operation,
{8) A CVR or CARS shall start to record prior to the aircraft
moving under its own power and record continuously until the
termination of the fight when the aircraft is no longer capable of
moving under its own power.

Amendment of
reguiation 32 ol
the Regulations



Amendment of
regulation 33 of
the Regulations

Cap. 7101
(Sub, Leg.)
Inscrtion of
regulation
33A of the
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Amendment of
vegulation 34 of
the Regulations

{9) Tn addition, depending on the availability of electrical power,
the CVR or CARS shall start (o record as early as possible during
the cockpit checks prior to engine start at the beginning of the flight
until the cockpit checks immediately following cngine shutdown at the
end of the flight.”.
22. Regulation 33 is amended in subregulation (3), by substituting for
paragraph (c) the following new paragraph —
“(¢) the cockpit voice recorder shall after an accident not be re-activated
before disposilion as provided for by the Civil Aviation (Accident and
Tncident Investigation) Regulations.”.
23. The Regulations are amended by inserting immediately after regulation
33, the following new regulation —
“Cockpit  33A. (1) An alternate power source shall —
voice reorder- (4} automatically cngage and provide 10 minutes, plus or minus
3‘:}:2:"’ onc minute of operation whenever asroplanc power to the yecorder
ceases, either by normal shutdown or by any other loss of power;

(b) power the CVR and associated cockpit area microphone

components; and
(¢) be located as close as practicable to the CYR.
(2) for the purpose of subregulation (1), “alternate™ mecans —
(a) sepavate from the power source that normaily provides
power {o the CVR; or

(b) the usc of aeroplane batteries or other power sources that
meet the requirements of subregulation (1):
provided that clectrical power for essential and critical
loads is not compromised.

(3) An aeroplane of a maximum certificated take-off mass of over

27 000kg for which the application for type certification is submitted

to the Authority on or after 1st fanuary, 2016 shall be provided

with an alternate power source, that powers the forward CVR in
the case of combination recorders.

(4) An acroplane of a maxirum certificated take-off mass of over

27 000 kg for which the individual certificate of airworthiness is

first issued on or afler 1st January, 2018 shall be provided with an

alternate power source, which powers at lcast one CVR.”.
24. The Regulation are amended by substiluting for regulation 34, the following
new regulation —
“Flightdaia 34, (1) A petson shall not operate the following aircraft unless it
recorders wnd s equipped with a flight data recorder —
aircraft data . . . .
recording (¢ an aeroplane with 8 maximum certificated take-off mass 9f over
system 5700 kg up to and including 27 000 kg for which the individval
certificate of airworthiness was first issued on or after Ist January,
1989 shall be equipped with FDR which shall record at least
the first 16 pavameters listed in Table A3-1 in Schedule 3;

(b) An acroplane with a maximum certificated take-off mass of more
than 27 000 kg for which the individual cextificate of airworthiness
was first issued on ot after 1st January, 1989 shall be equipped
with FDR, which shall record at feast the first 16 paramelters
listed in Table A3-1 in the Schedule 3;



(©)

()

(e)

(&)

0

a turbine-powered aeroplane used in commercial air transport

operations with a maximum certificated take-off mass of 5

700kg or less, for which the individual cettificate of airworthiness

was first issued on o after 1st January, 2016, shail be equipped
with —

(i) an FDR which shall record al least the first 16 parameters
listed in Table A3-1 in the Schedule 3,

(i) a Class C AIR or AIRS capable of recording Right path
and speed parameters displayed to the pilot, as defined
in Paragraph 3.24 in Schedule 3, or;

(iii) an ADRS capable of recording at least the firs{ scven
parameters listed in Table A3-3 in Schedule 3.

a turbine powered aeroplane in commercial air transport

operations, for which the individual certificate of airworthiness

was first issued on or after 18t January, 1987 but before Lst

January 1989, with a maximum certificated take-off mass of

more than § 700kg, except those in subregulation (1} (f), shall

be equipped with an FDR which should record at least the

first ninc parameters listed in Table A3-1 in the Schedule 3;

a turbine powered aeroplane used in commercial air transport

operations, for which the individual centificate of ainvorthiness

was (irst issued on or after 1st January, 1987 but before st

January 1989, with a maxinmum certificated take-off mass of

more than 27 000 kg that is of a ype of which the prototype

was certificated by the appropriate national authority after
30th September, 1969, shall be equipped with an FDR which
shall record at least the first 16 parameters listed in Table

A3-1 in the Schedule 3;

a turbine-powered aeroplane used in commercial air transport

operations, for which the individual certificate of airworthiness

was first issucd before Ist Ianuary, 1987, with a maximum

certificated take-off mass of over 27 000kg that is of a type

of which the prototype was certificated by the appropriate
national authority after 30th September, 1969 shall be equipped
with & FPR which shall record, in addition to the fitst 5 patameters
listed in Table A3-1 in Schedule 3, such additional parameters
as arc nccessary to meet the objectives of determining —

(1) the atiitude of the aircraft in achieving its flight palh, and

(i) the basic forces acting upon the aireraff resulting in the
achieved flight path and the origin of such basic forces,

a turbine-powered aeropiane used in commercial air transport

aperations, for which the individual certificate of airworthiness

was first issued before st January, 1989, with a maximum
certificated take-off mass of more than § 700 kg, except those
in subregulation (1}(f), shall he cquipped with an FDR which
shall record at least the first tive parameters listed in Table

A3-1 in the Schedule 3;

an aeroplane with a maximun certificated take-off mass of

more thaa 5, 700 kg for which the individual certificate of

airworthiness was first issued after 1st January, 2005 shall
be equipped with an FDR which shall record at Jeast the

first 78 parameters listed in Table A3-1 in the Schedule 3;



(i)

€2

(k)

)

(2)
(a)

(&
()

(@)

(&)
(3)

a multi-engined turbine-powered aeroplane in commercial air

teansport operations with a maximum certificated take-off mass

of 5700 kg or less for which the individual certificate of
airworthiness was first issued on or after | January 1990 shall
be equipped with an FDR which shall record at least the first

16 parameters listed in Table A3-1 in the Schedule 3;

a helicopter with a certificated take-off mass of over 7 000 kg

or having a passenger seating configuration of more than 19,

shall be equipped with an IFDR which shall record at least the

first 30 parameters listed in Table A3-2 under Schedule 3;

a helicopter with a certificated take-off mass of over 3,175 kg

shalt be equipped with an FDR which shail record at least the

first 48 parameters listed in Tuble A3-2 under Schedule 3; and
alt turbine-engined helicopters of a maximum certificated
take-off mass of over 2250 kg, up te and including 3 175 kg
for which the application for type certification was submitted to

a Contracting State on or after 1st January, 2018 shall be

equipped with —

(i) an FDR which shall record at least the first 48 parameters
tisted in Table A3-2 under Schedule 3,

(i) a Class C AIR or AIRS which shall record at lcast the
flight path and speed parameters displayed to the pilot as
defined under Schedule 3 Table A3-4, or

(iii} an ADRS which shall record the fivst 7 parameters listed
in Table A3-4 under Schedule 3.

A flight data recorder referred to in subregulation (1), shall —

be constructed, located and installed so as to provide maximum

practical protection for the recordings in order that the recorded
information may be preserved, recovered and transcribed,;

be calibrated as required by the Authority;

have an approved device to assist in locating a recorder that

may be vnderwater and can be automatically activated; and

be capable of retaining the information recorded during the
last —

(i} 25 howrs of operation of an aeroplane except, those installed
an aeroplane referred to in subregulation 1 (),

(i) 30 minutes of opetation in case of anl aesroplane referred
to in subtegulation 1 (f),

(iii} 10 hours of operation in the case of a helicopter, and

(iv} sufficient information from preceding take-off for calibration
PULpOSEs;

comply with the requirements specified under Schedule 3.

The following media shail not be used in I'DRs, ADRs, AIRs

and AIRS instalied in aircraft registered in Botswana —

(«)
(&
(c}
()
C))
(@)

engraving metal foil;

photogtaphic film;

analogue data using frequency madulation; or
maginetic tape.

A Hight data recorder shall —

not be turned off dhring fight time;



(&) be deactivated upon completion of fight time following an
accident or incident; and

{¢) notbe re-activated before disposition is determsined in wecordance
with Civil Aviation (Accident Investigation) Regulations after an
accident,

(5) An operator shall undertake operational checks and evaluations

of recordings from the flight recorder systems conducted to ensure

the continuned serviceability of the recorders.

{6) The documentation requirement concerning FDR and ADRS

parameters provided by operators to accident investigation

authorities, shall be in electronic format and take account of industry

specifications.

(7) An aeroplane of a maximunn certificated take-off mass of

over 5 700 kg for which the application for type certification

is submiticd to a Contracting State on or after 1 Tanuary 2016,

which are required to be equipped with a CVR and an FDR, shali

be equipped with both combination recorders.

(8) An acroplane of a maximwmn certificated ake-off mass of

over 13 000 kg for which the application for type certification

is submitted to a Contracling State on or after | January 2016,

which are required 1o be equipped with # CVR and an FDR, shall

be equipped with both combination recorders —

{a) one recorder located as close to the cockpit as possible; and

(h) the other recorder located as far rear of the aeroplane as
possible,

{9) An aeroplane of a maximum certificated take-off mass over

5700 kg, required to be cquipped with an EDR and a CVR, may

alternatively be equipped with the recorders.

{10) A multi-powered turbine aeroplane of a maximum certiticated

take-off mass of 5 700 kg or less, required to be equipped with

both an FDR and CVR, may alternatively be equipped with one

of the combination recorders.”,

25. The Regulations are amended by inserting immediately after regulation
34, the following new regulation —
“Combination 344, (1} An acroplane of a maximum certificated take-off mass

recorders

of over 5 700 kg for which Lhe application for type certification
was submitted to o Contractiing State on or after | January 2016,
and which is required o be equipped with both a CVR and an
FDR, shall be cquipped with 1wo combination recorders (FDR
and CVR).
{2) An aeroplane of a maximum certificated take-off mass of
over 15 000 kg for which the application for type certification
is submitted to a Contracting State on or after Ist January, 2016,
and which is required to be equipped with both a CVR and an
FDR, shall be cquipped with (wo combination recorders (FDR
and CVR) —
{«) one combination recorder located as close to the cockpit as
possibie; and
(&) the olher combination recorder locuted as far as passible.

Insertion of
repuiation 34A
in e Regulations



(3) An aeroplane of a maximum certificate take-off mass over 5
700 kg, required to be cquipped with an FDR and a CVR, may
aliernatively be equipped with two combination recorders (FDR and
CVR),
(4) A multi-enginc turbine-powered agroplane of a maximum
certificated take-oft mass of 5 700 kg or less, required {o be
equipped with an FDR and/or a CVR, may alternatively be equipped
with one combination recorder (FDR and CVYR).”.
Am‘i’“‘,me;‘;"} 26. The Regulations are amended by substituting for regulation 33, the
I?f;:;:mioﬁs following new regulation —

“Datalink 35, (1) An aircraft [or which the individual certificate of airworthiness

comumunications i first issued on or after 1st January 2016, which utilises any of
the data link communications applications listed in Paragraph
6.1.2 of Schedute 3 and is required to carry a CVR, shali record
on a crash-protected flight recorder the data link communications
messages.
(2) An aircraft which is modified on or after 1st January 2016 to
install and utilise any of the daia link communications applications
listed in 6.1.2 of Schedule 3 and are required (o carry a CVR, shall
record on a fAight recorder data link communications messages.
(3) Where it is not practical or prohibitively expensive to record
the data link communications applications messages on FDR ox
CVR, a Class B AIR shall be a means for recording data link
communications messages to and from the aircraft,
(4) 'Fhe minimum recording duration shall be equal to the duration
of the cockpit voice recorder,
(5) Datalink recording shall be able to be carrelated to the recorded
cockpit audio.”.

Insertion of 27. The Regulations are amended by inserting inymcdiately after regulation
regulation 354 35 the following new regulation —
ete. in the “Flight 35A. (1) An acroplane of a maximum certificated take-off mass

Regnfations PR . N .
CEIAI recorder data  of oyer 27 000 kg, used in infernational commercial air fransport,

and authorised to carry more than 19 passengers for which the
application for type certification was submitied to a Contracting
State on or after | January 2021, shall be equipped with a means
approved by the State of the Operator, to recover flight recorder
data and make it available in a timely manner.
(2) The Authority shall take into account the following in approving
the means to make Hight recorder data availablc in a timely manner —
(@) the capabilities of the operator,
() overall capability of the aircraft and its systems as certified by
the State of Design;
{(c) the reliability of the means to recover the appropriatc CVR
channcls and appropriate FDR data; and
(d) specific mitigation mcasures.”,
Right ~ 35B. (1) An aeroplane of a maximum take-off mass of over 27
crew-machine (}0kg used in international commercial air transport and for which
;T;‘;'fgf: . the application for typc certification is submitted to a Contracting State
85 onorafter 1st January, 2023 shall be equipped with a crash-protected
flight recorder which shall record the information displaycd to the
flight crew from electronic displays, as well as the operation of
switches and sclectors by the flight crew as defined in Schedule 3.



“Flight
recorders-
general

(2) The minimum Aight crew-machine interface recording duration

shall be at least for the last two houts.

(3) Flight crew-machine interface recordings shall be able to be

correlated to the recorded cockpit audio,

35C. (1) Flight recorders shail be constructed, located and installed

50 as to provide maximum practicable protection for the recordings

in order that the recorded information may be preserved, recovered

and transcribed.

(2) Flight recorders shall meet the prescribed crashworthiness

and fire protection specifications.

(3) Flight recorders shall not be switched off during Bight time.

{4) To preserve flight recorder records, flight recorders shall —

(@) be deactivated upon completion of fiight time following an
accident or incident; and

(b) not be reactivated before their disposition as determined in
accordance with the Civil Aviation (Accident and Incident
Tnvestigation) Regulations.

(5) An investigation authority shall determine the need for removal

of the flight recorder from the aireraft in the State conducting the

investigation with due regard to the seriousness of an occurrence

and the circumstances, including the impact on the operation.

(6) The operator shall conduct operational checks and evaluations

of recordings from the flight recorders to ensure the continued

serviceability of the recorders in  accordance with procedures

specified in  Schedule 3.

{7) The operator shall comply with any other requirements for

flight recorders specified in Schedule 3.7,

28, The Regulations are amended by substituting fot regulation 47, the following
new subreguiations —

“Emergency
lacator
transmitters

47. (1) All aircraft registercd in Botswana shalf catry an automatic

ELT.

(2) A person shall not operate, for comercial air transport, an

aeroplane authotised to carry more than 19 passengers for wh ich

the individual certificate of airworthiness was first issued after 1st

July 2008, unless it is equipped with —

(¢) at least two BLTs, onc of which shall be automatic; or

(b) at least one ELT and a capability o autonomously transmit
information from the position that can be determined by the
operator at least once cvery minute, when in distress, in
accordance with this regulation.

(3) A person shall not operate a helicopter unless it is equipped

with emergency locator transmitter equipment as follows —

(@) a helicopter operating in perfoymance Class 1 and 2 shall be
equipped with at least one automatic ELT and, when operating
on flights over water as described in regulation 61, with at
feast one automatic ELT and one GLT in a raft or life jacket; and

(6) ahclicopter operating in performance Class 3 shal! be equipped
with at least one automatic ELT and, when operating on flights
over water as described under regulation 61, with at least one
automatic ELT and one ELT in a ralt or life jacket.

Amendment of
regulation 47 of
the Regulations



() ELT equipment carried to satisfy the requirements of this
regulation shall be capable of transmitting on the frequencies
121.5 MHz and 406 MHz simultaneously, and operate in accordance
Cap. 71:01 with the relevant provisions of the Civil Aviation (Air Navigation
(Sub, Leg.) Services) Regulations. .
(5) The mauner in which the ELTs shall be registered, carricd, the
specifications to which they shall adhere, the frequencies on which
they shall be able to transmit and the manner in which they are to
be maintained are set out in Schedule 7.7,
Insertion of 29. The Reguiations are amended by inserting immediately after regulation
mﬁ“}l{“;“’::lg;’i:“‘f 47, the following new regulation —

B “Location of  47B. (1) An aircraft of a maximum certificated take-off mass of
aaiccnaft — gyer 27 000 kg used for commercial air transport operations for
mdisleess  \hich the individual cextificate of airworthiness was first issued

on or after January 2021, shall antonomously transmit information
from a position which can be determined by the operator at least
once every minute, when in distress in accordance with Schedule
13,
(2) An aeroplanc of & maximum certificated take-off mass of
over 5 700 kg for which the individual certificate of airworthiness
was first issued on or after 1st January, 2021, shall autonomously
transmit information from a position which can be determined
at least once every minute, when in distress, in accordance with
Schedule 13,
(3) The operator shall make position information of a flight in dishess
available to the appropriate organisations, as established by the
State of the Operator.”.
Amendment of 30. Regulation 48 is amended by inserting immediately after subregulation
fﬁg'ﬁ‘:‘:a‘t‘_s of  (3), the fol lowing new subregulation - -
gulations “(4) A flight shall he planned so that the diversion time to an
aerodrome where a safe landing may be made does not exceed
the cargo compartment fire suppression time capability of the
aeroplane, when once is identified in the relevant aeroplane
documentation, reduced by an operationat safety margin  specified
by the State of the Operator.”.
Amendment of 31. Regulation 49 is amended by inserting immediately after subregulation
Teg“‘““‘"l‘ a90f 9y, the following new subregulations —
the Regulations “(3) Any agent used in a built-in fire extingnisher for each lavatory
disposal receptacle for towels, paper or waste in an aircraft for
which the individual certificate of airworthiness was first issued
on or after 31 December 2011 shall —
(@) meet the applicable minimum performance requirements of
the State of Registry; and
() notheof atype listed in the 1987 Montreal Protocol on Substances
that Deplete the Ozone Layer as it appears in the Eighth Edition
of the Handbook the Montreal Protocol on Substances that
Deplete the Ozone Tayer, Annex A, Group .
(4) Any extinguishing agent used in a portable fire  extinguisher
in an aircraft for which the individual certificate of airworthiness
was first issued on or after 31 December 2018 shall —



{a) meet the applicable minimam performance requirements of
the Stale of Registry; and
(b) nol be of a type listed in the 1987 Montreal Protocof on
Substances that Deplete the Ozone Layer as it appears in the
Cighth Edition of the Handbook the Montreal Prolocol on
Substances that Deplete the Ozone Layer, Annex A, Group
I,
32. The Regulations are amended by substituting for regulation 52, the
following new subregulation —
“Markingof 52, (1) Where areas of the fuselage suitable for break-in by rescue
break-in crews in an emergency are marked on an aeroplane, such area
potnis shall be marked as set out in Schedule 9,
{2) The colour of markings shall be red or yellow, and H nccessary
outlined in white to contrast with the background.”,
33. The Regulation arc amended by substituting for regulation 55, the
following new regulation —

“Oxygen 55. (1) An aircraft intended to be operated at altitudes reguiring
storage the use of supplemental oxygen shall be equipped with adequate
5:5;;‘1?;];“‘1 oxygen storage and dispensing apparatus.

B (2) The oxygen storage and dispensing apparatus, the minimum

rate of oxygen flow, and the supply of oxygen shall meet appiicable

airworthiness standards for type certification in the transport

category as set out in Schedule 12,

(3) A person shall not operate an aircraft at altitudes above 10

QUOft unless it is equipped with oxygen masks, localed so as to be

within the immediate reach of flight crew members while at their

assigned duty station.

(4) A person shall not operate a pressurised aeroplane at altitudes

above 25000 ft unless —

{«) Right crew member oxygen masks are available at the flight
duty stalion and are of a quick donning type; and

(b) sufficient spare outlets and masks or sufficient portable oxygen
units with masks are distributed evenly throughout the cabin
to ensure immediate avaitability of oxygen to each required
cabin crew member regardless of his or her location at the
time of cabin pressurisation failure.

(5) An oxygen-dispensing unit connected to oxygen supply

masks shall be installed so as to be immediately available to each

occupant, wherever seated.

(6) The total number of oxygen dispensing units and oxygen

supply terminals shall exceed the number of seats by at least 10

percent and the extra oxygen portablc units arc to be evenly

distributed throughout the cabin.

(7) The amount of supplemental oxygen for sustenance required

for a particutar operation shall be determined on the basis of

flight altitudes and flight duration, consistent with (hc operating

procedures established for each operation in the Operations

Manual and with the routes to be fiown, and with the emergency

procedures specificd in the Operations Manual,

(8) The process to determine the amount of supplemental oxygen

needed for non-pressurized and pressurized aircraft is contained

in Schedule 127,

Amendment of
regulation 52 of
the Regulations

Amendment of
regulation 55 of
the Regulations



Amendment of
regulation 59 of
the Regulations

Amendiment of
regulation 62 of
the Regulations

Amendment of
reguiation 73 of
the Regulations

Amendnicnt of
PART [X of the
Regojations

Substitution

34, The Regulations are amended by inserting immediately after subregulation

{1), the following new snbregulation —

“(1A) The equipment under subregulation (1), shall comprise one

life jacket or equivalent individual flotation device for each person

on board, stowed in a position easily accessible from the seat or
berth of the person for whose use it is provided.”.
35. The Regulation are amended by substituting for reguiation 62, the
following new regulation —

“Seats, safety 62. (1) An aircraft used in passenger carrying operations shall be

belsand  equipped with the following seats, safety belts and shoulder

hamesses  parnesses that meet the airworthiness requirements for  type
certification of that aircraft —

(@) meet the applicable minimumperformance requirements of
the State of Registry; and

(@) aseatwith safety belt for each person on board over two years
of age and a reshraining belt for each berth on board the aircraft;

(h) a safcty harness for each pilot scat which shalt —

(i) incorporate a device which can automatically resfrain the
occupant’s torsoin the event of rapid deceleration, and

(i) includes shoulder straps and a seat belt with a device to
prevent an incapacitated pilot from interfering with the
aircraft controls;

{¢) aforward or rearward facing (within 15 degrees of the longitudinal
axis of the aeroplane) seat, equipped with a safety harness for
each cabin crew menber station in the passenger compartment,

{2) Cabin crew seats provided in accordance with these Regulations

shall be located near floor level and other emergency exits as

required by the State of Registry for emergency evacuation.”,
36. The Regulations are amended by substituting for regulation 73, the
following new regulation —

“Cosmic 73. (1) A person shall not operate an airerafl infended (o be operated

1;‘?”‘:_"“ above 15 000m (49 000 ft) unless it is equipped with —

;:;‘;:::m (@) an inshriument to measure and indicate continuously the dose
rate of total cosmic radiation being received and the cumulative
dose on each flight; or

(b} asystem of on-board quarteriy radiation sampling acceptable
to the Authority.

(2) The display unit of the equipment in  subregulation (1) shall be

readily visible toa  flight crew member.

(3} An operator shall maintain records for each aircraft above 15

000 m (49 000 ft.) so that the total cosmic radiation dose received

by each crew member over a period of 12 consecutive months is

determined.”.
37. The Act is amended in PART [X of the Regulations by substituting for
the words “Flight and cockpit Voice Recorders”, the words “Flight recorders™.

38. The Regulations are amended by substituting for Schedule 3, the following

of Schedule 310 newy Schedule —

the Regutations



“SCHEDRULE 3

FLIGHT DATA RECORDERS AND AIRCRAFT DATA RECORDING SYSTEM
{Regulation 34}

I. Flight Recorder Systems

1.1 Crash-protected flight recorders comprise onc or more of the following systems —
() A flight data recorder (FDR);
(b} A cockpit voice recorder (CVR);
{c} An airhorne image recorder (AIR); and
() A data link recorder (DLR).

Note: — hnage and data link information may be recorded on either the CVR or the
FDR.

1.2 Lightweight flight recorders comprise one or more of the following systems —
(@) An aireraft data recording system (ADRS);
(b) A cockpit audio recording system (CARS);
(¢} Anairborne image recording system (AIRS); and
() A data link recording system (DLRS).

Note:— hneage and data link information may be recorded on either the CARS or the
ADRS.

1.3 Combination recorders (FDR/CVR) may be used lo meet the equipage requirements
for helicopters.

2. General Requirements

2.1 Non-deployable fight recorder containers shall be painted a distinctive orange colour.
2.2 Non-deployable crash-protected flight recorder containers shall -
(@) cairy reflective material to facilitate their location; and
(b} have securely attached an antomatically activated underwater locating device
operating ut a frequency of 37.5 kilohertz (kHz). At the earliest practical date, but
not later than 1st January, 2018, this device shall operate for a minimum of 90 days.

2.3 Automatic deployable Right recorder containers shall —
(@) be painted a distinctive orange colour, however the surface visible from outside
the aircraft may be of another colour;
(b)) carry reflective material to facilitate their location; and
(c) have an integrated automatically activated ELT.

2.4 ‘The fight recorder systems shall be installed so that —
() the probability of damage to the recordings is minimized;
(&) there is an aural or visual means for pre-flight checking that the flight recorder
systems arc operating propetly; and
{¢) if the flight recorder systems have an erasure device, the installation shall be designed
1o prevent operation of the device during flight time or crash impact; and



(@

2.5

2.6

2.7

28

aircraft for which the individual certificate of airworthiness is first issued on or after
Ist January, 2023, a ftight crew-operated erase function shall be provided on the flight
deck which, when activated, madifics the recording of a CVR and AIR so that it cannot
be retrieved using normal replay or copying techniques. The installation shall be designed
10 prevent activation during flight. In addition, the probability of an inadvertent activation
of an erase function during an accident shall also be minimized.

Note:— The erase function is intended to prevent access to CVR and AIR recordings
by normal veplay or copying meais, but would not prevent accident investigation
authorities access to such recordings by specialized replay or copying techiiques.

The flight recorder systems shail be installed so that they receive electrical power from

a bus that provides the maximum reliability for operation of the flight recorder systems

without jeopardizing scervice to essential or emergency loads.

The flight recorder systems, when tested by methods approved by the appropriate

certificating authority, shall be demonstrated to be suitable for the environmental extremes

over which they are designed to operate.

Means shall be provided for an accurate time coreelation between the recorder systems

recordings,

The manufacturer shall provide the appropriate certificating authority with the following

information in respect of the flight recorder systems —

(a) facturcr’s operating tstructions, equipment limitations and installation procedures;

(b) parameter origin or source and equations which relate counts to units of measurement;
and

(¢) manufacturcr’s test reports.

. Flight Data Recorder (FDR) and Aircraft Data Recording System (ADRS)

3.1

Start and stop logic

The FDR or ADRS shall start to record prior to the aireraft moving under its own power
and record continuously until the termination of the flight when the aircraft is no tonger
capable of moving under its own power,

32

Parameters to be recorded
Note: — In previous editions of Annex 6, Part II, types of recorders were defined to
capture the first evolutions of FDRs,

3.2.1 The parameters that satisty the requirements for FDRs are listed in Tables A3-1
and A3-2 (for aeroplanes and helicopters, respectively). The number of parameters
10 be recorded shall depend on aircraft complexity. The parameters without an
asterisk (*) are mandatory parameters which shall be recorded regardless of
atreraft complexity.

3.2.2 In additton, the parameters designated by an asterisk (*) shall be recorded if an
information data source for the parameter is used by aircraft systems or the flight
crew to operate the aircraft. However, other paramcters may be substituted with
due regard to the aircraft type and the characteristics of the recording equipment.

3.2.3 If further FDR recording capacity is available, recording of the following additional
information should be considered —



(1) operational information from ekectronic display systems, such as electronic
ttight instrument systems (CFIS), electronic centralized aircraft monitor
(ECAM) and engine indication and crew alerting system (EICAS). Use the
following order of priority:

(1) parameters selected by the flight crew relating to the desired flight path,
e.g. barometric pressure selling, seleeted allitude, sclected airspeed, decision
height, and autoflight system engagement and mode indications if not
recorded from another sousce;

(2) display system selection/status, ¢.g. SECTOR, PLAN, ROSE, NAV,
WXR, COMPOSITE, COPY;

(3) warnings and alerts; and

(4) the identity of displayed pages for cmergency procedures and checklists;

(») retardation information including brake application for use is the investigation
of landing overruns and rejected take-offs.

3.2.4 The parameters that satisfy the recommendalions for flight path and speed as
displaycd 1o the pilot(s) are listed below. The parameters without an (¥*) are
mandatory parameters which shalt be recorded. In addition, the parameters designated
by an (*) are to be recorded if an inforpration source for the parameter is displayed
to the pilot and is practicable to record:

— Pressure altitude

— Indicated airspeed or calibrated airspecd

— Heading {primary Right crew reference)

— Pitch attitude

— Roll attitude

— Engine thrust/power

— Landing gear status*

— Total or cutside air temperature™®

— Time*

— Navigation daga*: Drift angle, wind speed, wind direction, latitnde/longitude

— Radio altitude*

3.2.5 The parameters that satisfy the requirements for ADRS are listed in Tables A3-3
and A3-4 (for aeroplanes and helicopters, respectively),

3.3 Additional information

3.3.1 The measurement range, recording interval and accuracy of parameters on installed
equipment shall be verified by methods approved by the Authority.

3.3.2 Documentation concerning parameter allocation, conversion equations, periodic
calibration and other serviceability/maintenance information shall be maintained
by the operator/owner, The documentation shall be sufficient to ensure that accident
investigation authorities have the necessary information to read out the data in
cngineering units.

4, Cockpit Voice Recorder (CVR} and Cockpit Audio Recording System (CARS)

4.1 Start and stop logic
4.1.1 The CVR or CARS shall start to record prior to (he aircraft moving under ifs
own power and record continucusly until the termination of the fiight when the
aircraft is no longer capable of moving under its own power.



4.1.2 Tn addition, depending on the availability of electrical power, the CVR or CARS
shall start to record as early as possible during the cockpit checks prior to engine
start at the beginning of the flight until the cockpit checks innnediately following
engine shutdown at the end of the flight.

4.2 Signals to be recorded

42.1 The CVR shall record simultancously on four separate channcls, or more, at

least the following — '

() voice commumnication transmitted from or received in the aircraft by radio;

{b) aural environment on the flight deck;

{¢) voicec communication of flight crew members on the flight deck using the
aircraft’s interphone systermn, if installed;

(d) voice or audio signals identifying navigation or approach aids introduced in
the headset or speaker; and

(¢) digital communications with ATS, unless recorded by the FDR,

4.2.2 The preferred CVR audio allocation should be as follows —
(@) pilot-in-command audio panel;
(b) co-pilot andio panel;
(¢) additional flight crew positions and time reference; and
(d) cockpit area microphone,

423 The CARS shall record simultaneousty on two (2) separate channels, or more, at
least the following —
(@) voice communication transmitted from or received in the aircraft by radio;
(b} aural environment on the flight deck; and
(¢) voice communication of flight crew members on the fight deck using the
aircraft’s interphone system, if installed.

4.2 4 The preferred CARS audio allocation should be as follows:
(@) voice communication; and
(b aural environment on the flight deck.

5. Airborne Image Recorder (AIR) and Airboine Image Recording System (AIRS)

5.1 Start and stop logic

5.1.1 The AIR or AIRS shall start to record prior to the aircraft moving under its own
power and record continuously until the termination of the flight when the aireraft
is no longer capable of moving under its own posver.

5.1.2 In addition, depending on the availability of electrical power, the AIR or AIRS
shall start to record as early as possible during the cockpil checks prior to engine
start at the beginning of the flight until the cockpit checks immediately following
engine shutdown at the end of the flight,

5.2 Classes

52.1 AClass AAIR or AIRS captures the general cockpil arca in order to provide data
supplemental to conventional flight recorders.

Note 1:—To respect cresw privacy, the cockpit areq view may be designed as far as

practical to exclude the head and shoulders of crew members whilst seated in their

normal operating position.



Nole 2:— There are no provisions for Class A AIR or AIRS in this document.
5.2.2 A Class B AIR or AIRS captures data link message displays.
5.2.3 A Class C AIR or AIRS captures instruments and control panels.

Note: — A Class C AIR or AIRS may be considered as a means for recerding flight
data where it is not practical or is prohibitively expensive to record on an FDR or an
ADRS, or where an FDR is not reguired,

6. Data Link Recorder (DLR)

6.1

Appilications to be recorded

6.1.1 Where the aircraft flight path is authorized or controlied through the use of data
link ;messages, all data link messages, both uplinks (1o the aircraft) and downlinks
(from the aircraft), shall be recorded on the aircraft. As far as practicable, the time the
messages were displayed to the fight crew and the time of the responses shalt be recorded.

Note: — Sufficient information fo derive the content of the data link communications
message and the time the messages were displayed to the flight crew is needed to determine
an aceirate seqnence of events on board the aircraft.

6.1.2 Messages applying to the applications listed in Table A3-5 shall be-recorded.
Applications without the asterisk (*) are mandatory applications which shall be
recorded regardless of the system complexity. Applications with an (*) shall be
recorded only as far as is practicable given the architecture of the system.

7. Inspection of Flight Recorder Systems

7.1

72

7.3

74

Prior to the first flight of the day, the built-in test features for the flight recorders and
flight data acquisition unit (FDAU), when installed, shall be monitored by manual and
or automatic checks.

FDR systems or ADRS, CVR systems or CARS, and AIR systems or AIRS shall have
recording inspection intervals of one (1) year; subject to the approval from the Authority,
this period may be extended to two (2) years provided (hesc systems have demonstrated
a high integrity of serviceability and self-monitering,

DI.R systems or DLRS shall have recording inspection intervals of two (2) years;
subject to the approval from the Authority, this period may be extended to four (4)
years provided these systems have demonstrated high integrity of serviceability and
self-monitoring,

Recording inspections shall be carried out as follows:

(@) an analysis of the recorded data from the flight recorders shall ensure that the
recorder operates corvectly for the nominal duration of the recording;

(b} the analysis of the FDR or ADRS recording shall evaluate the guality of the recorded
data to determine if the bit error rate (including those crrors introduced by recorder,
the acquisition unit, the source of the data on the, and by the tools used to extract
the data from the recorder) is within acceptable aircraft Hmits and to determine the
nature and distribution of the errors;



()

)
{e)

(&)

the FDR or ADRS recording from a complele flight shall be examined in engineering
units to evaluate the validity of all recorded parameters. Particular attention shail
be given to parameters from sensors dedicated to the 'DR or ADRS. Parameters
taken from the aircraft’s electrical bus system need not be checked if their service
ability can be detected by other aircraft systems;

the readout facility shall have the necessary software to accurately convert the
recorded values to engineering units and to determinc the status of discrete signals;
an examination of the recorded signal on the CVR or CARS shall be carried out
by replay of the CVR or CARS rccording, While instalied in the aircraft, the CVR
or CARS shall record test signals from each aircraft source and from relevant
external sources to ensure that ail required signals meet intelligibility standards;
where practicable, during the examination, a sample of in-flight recordings of the
CVR or CARS shall be examined for evidence that the intelligibility of the signal
is acceptable; and

an examination of the recorded images on the AIR or AIRS shall be carried out by
replay of the AIR or AIRS recording. While installed in the aircraft, the AIR or
AIRS shall record test images from each aivcraft source and from relevant external
sources fo ensure that all requu‘ed images meet recording quality standards,

75 A ﬂlght recorder system shall be considered unserviceable if there is a significant
period of poor quality data, unintelligible signals, or if one or more of the mandatory
* parameters is not recorded correctly.

7.6 A report of the recording inspection shall be made available on request to regulatory
authorities for monitoring purposes.

7.7 Calibration of the FFDR system:

(@)

)

for thosc parameters which have sensors dedicated only to the FDR and are not
checked b)l other means, recalibration shall be carried out at least every five (5)
years or in accordance with the recommendations of the sensor manufacturer to
determine any discrepancics in the engineering conversion routines for the mandatory
parameters, and to ensire that parameters are being recorded within the calibration
tolerances; and

when the paramelers of altitude and airspeed are provided by sensors that are
dedicated to the FDR system, there shall be a recalibration performed as recormended
by the sensor manufacturer, or at least every two (2) years.



TABLE A3-1: Parameter Characteristics for 1'light Data Recorders — Aeroplanes

Serial | Parameter Applicability | Measurement | Maximum | Accuracy | Recording
Num- range sampling [ limits resolution
ber and (sensor
recording | input
interval comparcd
{seconds) | to FDR
read out)
[ Time (UTC 24 hours 4 20.125%/Mh | 1s
when available,
othenrwise
relative time
count or GNSS
titie sync)
2 Pressure- =300 m (-1 1 #30mto [L5m(5fD)
altitude 000 fu) to +200 M
maximum (100 ft to
certificated +700 1)
altitude of
aireraft +1
500m {+5
000 0
3 Indicated 95 knv/h (50 | 1 +5% L ki (0.5 kt
atrspeed kt) to max fecom-
orcalibrated VSo (Note 1) mended)
airspeed VSoto 1.2
VD (Note 2)
4 Heading 360° i £2° 0.5°
(primary flight
crew
reference)
5 Normal Application | -3g to +6¢ 0.125 1% of 0004 ¢
acceleration for type maximum
{Note 8) certification range
is submitted excluding
fo a
Contracting
State before | -3gto + 6g 0.0625 datum 0004 g
Lst January, error of
2016 5%
Application
for type +1% of
certiftcation maximum
is submitted range
o a Con- excluding
racting State datum
on or afler error of
st lanuary, £5%
2016




status

6 Pitch attitude +75° or us- 0.25 +2° 0.5°
able range
whichever is
greatey
7 Roll attitude +1R80° 0.25 +2° 0.5°
Radio transmis- On-off 1
sion keying (one discrete)
9 Power on each Jull range |1 +2% 0.2% of tuil
engine (Note 3) (per en- range or the
gine) resolution
required to
operate the
aircraft
10 Trailing edge lubl range or | 2 5% oras |0.5% of full
fiap and cockpit cach discrete pilot’s in- | range or the
conirol selec- position dicator resolution
tion reguired to
operate the
aircraft
11% Leading edge Full range or |2 +5% oras | 0.5% of full
fiap each discrete pilot’s range or the
and cockpit position indicator | resolution
control sclec- required to
tion operate the
aircraft
12% Thrust reverser Stawed, in 1 (per en-
position transit, and gine)
reverse
13% Ground spoiler/ Full range or|1 2% un- 0.2% of full
speed brake each discrete less range
selection position higher
(selection and accuracy
position) uniquely
required
14 Outside air tem- Sensor range | 2 +2°C 0.3°C
perature
15% Autopilot/auto A suitable !
throttle/ AFCS combination
mode and of discretes
engagement




Application +0015g
for type xl g 025 | excludin 0004 ¢
certification ga
submiticd to datnn
a Contracting error of
State before +0.05 g
t January tlg 0.0625 0.004 g
Longitudinal 2016
16 aceeleration +0015¢g
{Note 8) Application excludin
for type ga
cerlification datum
subntitled to error of
a Contracting +0.05 g
Stale on or
after |
January 2016
Application
for type +ig 0.25 | L0.015¢g 0.004 g
cenlification excludin
submittedd to ga
a Contracting datum
Stafe before errov of
I January g 0.0625 | +0.05¢2 0.004 ¢
Lateral acceleration 2016
17 (Note 8) 40015 ¢
Application i cxcludin
for type i ga
certification datum
submitted o error of
a Confracling +0.05 g
Statc on or
after 1
January 2016
Application 0.2% of full
for type Full range 0.25 +2° range or as
cettification unless instalicd
submitted to higher
- ) a Contracling accuracy
?flnt .mp ut _ﬂ"d/m Statc before uniquely
“ontrol surface i Janus R
o . anvary required
position primary | 55 Full range 0.125 0.3% ot full
18 controls {pitch, roll, 420 :
yaw) o Yange or as
Application unless instatled
Wotes 4 and 8) :f:‘?:lrtti);”:::Ztion ai]clllgl‘rl::
4
submitted {o uniquely
a Coniracting required

State on or
afler [




January 2016

+3%
_ VIS 3% of ful
19 Pitch trim position Full range % .er tange or as
accuracy | .
uniquely installed
required
406 m
=2 1)
or +3%
whichey | 0.3 m (I ft)
eris below 156
6 greater | m (S00 [t)
20 * | Radio altitude (—?zo h 103 500 below | 8.3m (I i)
: R) 150 m +0.5% of
{500 1) | full range
and above 150
+5% m (500 ft)
above
150m
{500 1)
Vertical beam
deviation
([LS/GNSS/GI.S 9 .
21 * | glide path, MLS Signal range +3% 0.3% of full
clevation, tange
IRNAVAAN
vertical deviation)
Harizontaltbeeem (| { |1 | 7 T
deviation
{IL.S/GNSS/GLS o e a
22 * | localizer, MLS Signal range £3% U3% of fl
azimuth, Tange
IRNAV/IAN lateral
| devialion)
23 g:;];;z beacon Discrete
24 Master waming Discrete
Each NAV receiver
25 Frequency sclection Full range . As
(Note 5) instalied
26 + | DME Land2 0-370km As 1852m
distance (includes (0 — 200 NM) installed I (1 NM)




Distance to runway
threshold (GLS)
and Disiance to
missed

approach point
(IRNAV/IAN))
(Notes 5 and &)

27

Air/graund status

Discrete

28 ¢

GPWS/TAWS/GC
AS status (selection
of terrain display
mode including
pop-up display
status) and

(lcrrain alerts, both
cautions and
warings, and
advisaries) and
{on/off switch
position)

Discrete

20 *

Angle of attack

Full range

0.5

As

i _installed

0.3 % of
full range

30 *

Hydraulics, cach
system
(low pressure)

Discrete

0.5% of full
range

Navigation data
(latitude/longitude,
ground

speed and drifi
angle) (Note 7}

As installed

As
installed

Landing geur and
gear selecior
posilion

Discrete

As
instatled

3+

Groundspeed

As installed

‘Data
should
“be

obtained

from
the most
accurate
system

1 kt

34

Brakes (left and
right brake pressure,
left and right brake
pedal position}

{Maximum
metcred brake
range, discreles or
full rpnge)

+5%

2% of full
range

35 *

Additional engine
parameters (EPR,
N1, indicated
vibration level, N2,

Engine fiel
metering
valve
position:

As installed

Each
engine

cach
second |

As
instailed

2% of full
range




EGT, fuel flow, fuel
cut-off lever
position, N3,
engine fucl
moetering vatve

Application
for type
certification
is submitted
oa

posilion) Contracting
State on or
after I
January 2023
TCAS/ACAS
{traffic alett and . As
36 collision avoidance Discreics 1 installed
system)
. . . As
37 Wind shear warning Discrele 1 installed
Selected barometric
. . . As ¢.1 mb
38 zf,:;t)li]]ﬁ)(}"lm' As installed 64 installed | (0.01 in-Hg)
Selected altitude e | amlcient to
39 (all pilot selectable As installed I installed '
modes of operation) mstalle crew
o seicction
Selected speed (all Sumcm} tto
40 pilot setectable As installed i _As dotermine
modcs of operation} installed orew
selection
Selcetcd Mach (all e | iclont fo
41 pilot sclectable As installed ] . et(.rm‘mu
modes of operation) inscalled orew
selection
Selected vertical i Sufficient to
speed (all pilot » As determine
42 selectable modes of As installed y instalied i crew
operation) i selection
Selected heading As : S;iii:?:;o
43 (all pilot selectable As installed i b )
mades of operation) instatied orew
) sclection
Sclected flight path
(all pilot selectable
mades of aperatiosn) A
44 * | (course/DSTRK, 1 o8
path angle, final instatied
approach path
(IRNAVAANY)
Sufficient to
g5 « | Sclected decision As installed 64 | As | determine
height instatled crew

selection




pressure low

CFIS display format . As
46 * | milot, co-pilot) Discrete(s) 4| ingralled
Multifunctionfengin As
47 efalerts display Discrete(s) 4 -
installed
lormat o
AC electrical bus . As
43 status Discrete(s) ) installed
DC electrical bus . As
49 siatus Dlscrete(si) 4 installed
Engine bleed valve . As
50 posiéion Discrete(s) " 4 instalted
APLI bleed valve . As
31 Position Discrete(s) 4 | installed
. . As
52 Computer failure Discrete(s) ) 4 installed
53 » | Engine thrust As installed 2 | A
command installed
. . Ag 2% of full
54 Enginc thrust target As instatled 4 1 ingtalled sange
3 0,
ss Ccm_puled centre of As installed 64 . As 1% of full
gravity installed range
H H 0,
56 Fl_le] quantity in CG As instalied 64 ‘ As 1 /{, of full
trim tank installed range
57 Head up display in As installed 4 e
_ use instatied
Para visual display e As
58 onoff As installed 1 installed
Operational slall
protection, stick - As
39 shaker and pusher As inslalled ! instabicd
activation
Primary navigation
system reference
(GNSS, INS, . As
60 * | VOR/DME, MLS, As installed 4 | instatted
Eoran C, localizer
plidesiope) )
. . As
61 Ice detection As m.s.ia! led 4 installed
Engine wamning As
62 each engine As installed 1 .
P inslaled
vibration
Engine wamning
63 » | cach As installed T
engitic over installed
fcmperature
Engine warning As
04 cach engine oil As installed 1 installed




Engine warning

65 * | cach engine over As installcd . As
speal installcd
' £3% o
uniess
66 * Ya\? trim surface Futl range Higher 0.3% of full
position accuracy range
uniquely
required
0.3% of full
Range
+3%
unless
67 * Ro!F trim surface Fult range higher
posttion accuracy
uniquely
required
I Yaworsidesip ( (|11 7 ]
angic
68 * Full range +5% 0.5°
De-icing and/or
69 * | anti-icing Discrete(s)
Systems selection
Hydraulic pressure .
* 0,
70 (cach system) Full range_ +5% (09 pst
7l Loss of cabin Discrete
. |pressere | 0 0 - o
- 0.2% of full
Cockpit trim control
* . 0, . e
72 input position, Pitch Full range +5% range or as
instaled
- 0.2% of full
73 * Fjockp it t{l.m SBikol Full range 5% Tange or as
input position, Roll .
| instailed |
- 0.2% of full
74 * rokp  trim contco} Fuyli range £5% range or as
input position, Yaw .
) instafled |
Al cockpit flight Full range 0.2% of full
75 * | control input forces @3N +5% range or as
{control wheel, (£70 1D, + 378 instalied




control column,
radder pedal)

(£85 1bf), £ 734

N
(£185 b))

76
77

Event marker

Date

Discrete

365 days

64

78

ANP or EPE or
EPU

As jnstalled

As
mstafied

79

Cabin pressure
altitude

Application
for type
certification
submitied to
a Contracling
State on or
after 1
January 2023

As installed

(0 fiwd40 000N

recommended)

As
installed

100 ft

80

Aeroplane
computed weight

81

Flight divector
command

Application
for type
certification
submitted to
a Contracling
Statc on or
after 1

| January 2023

Application
for type
certification
submitied to
a Contracting
State on or
after ]
January 2023

As instalied

64

As
installed

1% of futl
range

Full range

£2°

0.5°

82

Vertical speed

Application
for type
certification
submiited to
a Confracting
State on or
afler 1

As instalied

0.25

As
installed
32
ftfimin
recomne
nded)

16 fi/min

January 2023




Notes: -

2. VYo design diving speed.

7. Tisignals readily available,

3. Record suificient inpitts to deterrine power,

3. K signal available in digital form.

1. Vs, stalling speed or minimum steady flight speed in the landing configuration.

4. For acroplanes with control systems in which movement of a control surface will back drive the
pilot’s control, *‘or”* applies. For aeroplanes with control systems in which movement of a
controt surface will not back drive the pilot’s control, *“and’* applies. In aeroplanes with split
surfaces, a suitable combination of inputs is acceptable in lieu of recording each surface
separately. In aeroplanes with independent pilot input on primary controls, cach pilot input on
primary controls nceds to be recorded separately,

6. Recording of latitude and longitude trom INS or oth:er navigation system is a preferred
alteimative.

B. His not intended that aeroplanes issued with an individual cerlificate of ainvorthiness before 1
January 2016 be modified to meet the measurcment range, maximum sampling and recording

interval, nccueacy Limits or recording resofution description detailed in this Schedute,

TABLE A3-2: Parameter Characteristics for Flight Datn Recorders - Helicopters

Mnxih\um -
sampling and Accuracy Bimils
Serial S Mcasurement . (sensor input N
Nonotber Pararncter | Applicability range n:lc;r:']:‘g comparedto FDR Recording resolution
(seconds) rected oul)
Timc ..... —_—
(UrCwhen
avaftubie,
! :;;:::::se 24 hours 4 +0.135%/ Is
thare count
or GNSS
time sync)
=300 m{-1 000
W to 'T;f“im:;m +3¢ m 1o £200
Pressure- certificate . "
z altitade altitude of i (100 Tt 10 LSm (s f)
aireraft +1 500 =700 ft)

m{+5000 1)




Indicated
airspeed

Asihe instalied
pilot display
measuring
system

Heading

360°

+3%

©°

0.5

Normal
acceleratio
n

Pitch
allitude

3glotbg

0.125

.09 g including 3
datum emor of
+0.045 g

0.0M g

£75° or 100% of
vsable range
whichever is
preater

a5

:}_.20

0.5°

Roit
atlilude

+180°

0.5

+2°

0.5

Radio
transmissio
n keying

On-oft
{onc discrete)

!

Power on
each engine

Maix rolor:

Main rolor
speed

Rolyr beake

Full range

1
{per enginc}

2%

0.8% of full

£aipe

50-130%

Discrete

0.51

12%

"

Pilet input
andfor
conlrol
surtace
position
— pritnary
contrals
(colicelive
pitch,
longitudina
Leyelic
pileh,
lateral
cydlic
pitch, tail
rolor pedat)

Full moge

0.5
.25
recommended

)

0.3% of ful] range

#2% unless higler
accuracy uniquely
required

0.5% of operating range

Iydraulics,
each
system
(low
pressure
and
selection)

Outside air
femperatur

Discrete

Sensor range

#2°C

3.3°C

€
Aulopilot/a
ule
(hroldefAF
C8 mode
and
engagemen
1 slatus

A suitable
combination
of discretes




Stabifity

wind

Rugmenlati

15 o system Discrete I - -
enpagenten
t

B Main '

16 gearbox oil As installed i As inslalled 6.895 ¥Nim2 (1 psiy
pressure
Main
gearbox oil - . . o

17 tempecstur As installed 2 As installed 1°C
[

+1,5% maximont ’
o range excluding .
18 Yaw rate +400%second 0.25 datum eror of +2%¢
+5%

19 Sling load 0 to 206% of as +3% of maximum 0.5% for maximum
force i certified foad . range certified load
Longitudia #0015

20 at g 0.25 excluding a 0.004 g
acceleratio datam ceror of
n 10,05 g
oty

2 :ccclrmtto *tg 025 datums eror of Ge0 g

+0.05 g
0.6 m (22 1Y)
or 3%
: . D3m (/)
. —6mio 750 m whichever is <
22 Rﬂ.dm (-20ft to 2 500 l grealer below below £50 m (S00 1) 0.3 m (I B}
altitude +0,5% of
f) 150 m (500 ) and full range above 150 m (500 R}
£5% above !
150 m (500 1)
Vertical o ok

23 beam Signal range | 3% 0.3 /: of full
devialion ronge
Horizonfal "

1 beam Signal range ( £3% 0.3% of ful
deviation range
Marker

25 beacon Discrete | - -

PAssage

26 Wamings Discrete(s) ) - -
Pach .
navigation Sﬁﬁ:ﬁt‘?

27 receiver N 4 Ax installed -

selected
frequency freauenc
selection quency
ME 1 and 0-370 km . 1852m

2 2 distances (0 200 NM) 4 As instalted (1 NM)
Navigation
data
{latiludeqlo
ngitude,

29 ground As instatied 2 As installed As installed
speed, drifl
angle, wind
speed,




direclion)

30

Landing
gear and
gear

selector
posilion

Discrete

K]

Engine
exhaust gas
temperatur
e(T4)

As inslalled

As installed

32

Turbine
inlel
temperatur
c
(TITAITT)

As installed

As installed

i3

Fuel

34

Altisude
rale

conlents |

As installed

As installed

As installed

As installed

35

Iee

detection

3G

Liclicopter
health and
usage
monitor
sysiem

As instolled

As installed

As installed

As installed

37

Engine
contro)
modes

Discrete

3R

Selecled
barometric
seiting
{pilat and
co-pilot)

9

Selected
altitude (all
pilot
sclectable
mades of
operalion)

40

Selected
speed {all
pilot
seleclable
modes of
operalion)

4]

Seleeted
Mach (&l
pilat
scieclable
modes of
aperation)

92

Selected
vertical
speed (all
pilot
sclectable
modes of
gperation}

As installed

As instatled

64 (4
reconingnded

)

As installed

0.1 mby
(0.01 in fig)

As insialled

Sufficient fo detenmine crew

selection

As installed

As installed

As installed

As instailed

Sufficient te deiennine crew

seleclion

As installed

Sufficient to delermine crew

seleciion

As installed

SufTicient to deternine trew

selection




43

Scleeted
heading (al}
pilot
selectable
modes of
operafion)

44

Selected
flight path
{all pilot
selectable
modes of

operation) |

45

Selected
decision
heigist

As instalted

As installed

Sufficient to deteunive crew
selection

As installed

As installed

As installed

Sufficient to delermine crew
selection

As installed

16

47

LFIS
display
format
(pilot, co-
pitot)

Discrele(s)}

Sufficient to determine crew
selection

Multifiunct
onfengine/a
lerts
display
format

Discrete(s)

48

Evenl
marker

Discrete

49

GPWSTA
WSIGCAS
status
{selection
of terrain
display
mode
inciuding
pop-up
display
status) and
{lerrain
alerts, both
cautions
and
Wamings,
and
advisaries)
and {on/off
swilch
position)
operational
status

Application
for type
certification
is submiited
toa
Contracling
State on or
afler 1
Janvary
2023

Discrete(s)

As instalied

50

TCAS/AC
AS (Iraftic
alent and
collision
avoidance
syslem)
and
{operaliona
I slatus)

Application
for type
centification
is submitied
t0a
Contracting
State on or
after |
January
2023

Discrete(s)

As installedl




51

Primary
flight
controls —
pilot input
forces

Apptication
for lype
cerlification
is submilted
tog
Contracting
Siate on or
afier 1
January
123

Full range

0.125 (6.062S
recommended

)

+3% unless higher
accuracy s uniquely
required

0.5% of opemnling range

52

Computed
ceatre of
gravity

Application
for type
cerfification
is submiited
ton
Contracting
State on or
afler |
Jonuwary
2023

As installed

As installed

53

Helicopler
compuled
weight

Application
for type
cerlification
is submiited
loa
Conlracling
State on or
after |
January
2023

As installed

64

Asinslalied

1% of fult minge

1% of full range




A3-3: Parameter Characteristics for Aircraft Data Recording Systems — Aeroplanes

Maximum

Serial Minim.um reconding Minimt_lm Minilm_lm
Number Parameter name recorging interval in recording recnrdz.ng Remarks
range accuraey | resoiution
scconds
Heading
{a) Heading +180° 1 +2° 0.5° Heading is preferred, if
I (Magnelic not avaitable, yas rate
or Frue) shall be recorded
+300%s 0.25 *1% + drift 2°/s
() Yawrate | of 360°/h
Pitch
Pitch attitsde is
2 (a) Pitch +90° 0.25 +2° 0,5° prefersed, if not
atlitude available, pitch rate shall
+300%s 0.25 +1% + drift be recorded
| (b) Pitch rate of 360/ 2°s
Roll
(&} Roll attitudc +180° 0.25 1420 0.5° Roll attitnde is preferred,
3 if not available, roii rate
{b) Roll rate shall be recorded
+300°%s 0.25 £{% + drif 2%s
_ o of 360°/h
Positioning
system:
24 hours 1 1055 0.1s UTC time preferred
) Time where available.
Latitude:+90¢ 2 As installed | 8.00005°
@) Latitude/ | Longitude:+E8 {lif (0.00015°
longitud o° available} | recommend
e ed)
1.5m(S
—300 m (-t 2 As installed fty
G00 i) to (lif (xiSm
{c) Altitude maximum availablc) (50 ft)
4 cetlificaled recomnmend
altitude of ed)
aeroplane 1kt
+1560m (5 2
¢dy Ground 000 ft) (lif As installed
speed available) (+Skt
0—1 000 kt recormnmend 0,5¢
5 ed) Shall be recorded if
©) Track (1if As instalied i::ilgbl c
¢ 360° available) @20 As
recommend | installed
ed)
& Bstimate 2
d crror Avaiiablc (1if As installed
range available) i




As installed
(+009g

. 0.25 excluding a
bt I::tl’:::lr:::alion 38 (IZ; 6g {0.125if | datumerror | 0.004 g
available) | of +0.45g
recommend
ed)
As installed
(00§15 ¢
A 0.25 excluding u
6 | povsiudinal thg® | @t25it | datumerror | 0.004 ¢
) available | of 20,05 g
recommend
ed)
As installed
=0.015¢g
0.25 excluding a
7 ;c"c'zl’giaﬁon £1g® | (0.125if | datemeror | 0.004 g
available) | of 005 ¢
recommend
ed)
As installed
(£l mb
344 mb {3.44 (0.1 in-Hg) 0.1 mb
Extemal slatic in-Hg) lo or (0‘01 -
8 pressure 3102 mb I +30 m H )
{or pressure {31.02in-Hp) 100 W10 1 gi
altitude) or available +210m or 5 ﬂ "
Sensor range (700 Q) G0
reconmend
) cd
Qutside air ~50° to +90°C As instalied
9 temperature or 2 (*2°C (oC
(or lolat air available reconunend '
emperature) SENSOr range ed)
Asthe
pa-i As installed | 1kt (0.5
(o | Indicated sir (play 3% kt
measuring i
speed recornmend { recomme
system or ed) nded)
available .
SCNSOr range
ll:ull range Each 0.2% of
It Engine RPM éﬂ;?;g:;% e:f;:e As installed full‘ _.
condition secong range I




BRach

As installed

Enging oif engine 3% of il 208
12 & Full range 8 range full
pressure each )
recommend range
second
cd)
Each As installed
Fagi . ) {5% of full 2% of
Ingine ofl engine
13 Full range range full
temperature each
recommend rangc
second
ed)
Each o
Fucl flow or - engine . 2% of
14 Full range As instalied full
Pressute cach fanee
second &
Each
. . 0.2% of
[ e fukd Full range CHEMNE | As installed full
pressure each -
second neg
* Sufficient parameters
) o.g. EPR/N1 or )
Enginc torque/Np as appropriate
thrust/power/tor to the particufar
quc Each 0.1% of engine shall be recorded
16 ?:;:?;::‘e:i Full ranpe e:f;;e As installed full L‘Lﬁf’ fermine power in
determine second TaNEe | hormal and reverse
propulsive thrust. A macgin for
ttust/power® possible
overspeed shovld be
provided,
Engine gas e?“i)r!:e 0.2% of
17 generator speed 0-130% efch As installed full
(Ng) o sccond renge
Free power eﬁa?r}lje 0.2% of
8 turbine speed 0-150% efch As installed full
(D sccond i THnge
As instailed :
19 Coolant Full range I (=S¢ ALY
temperature recommend |
cd)
Each
20 Main voltage Full range c:ilﬁe As instalied 1 Volt
- __sccond
Each
wli . 2% of
a1 | CYlinderhead Fullrange | YHR9Sr 1 4o ctalied | full
temperature cach range

~seeond




Full range or
euch

. - . o
22 Flaps position discrete 2 As installcd 0.5
position
Peimary flight 0.2 % of
23 coro! surface Full runge 0.25 As installed Tutl
position range
1% of
24 Fuel quantity Full range 4 As installed full
rnge
Exhausl gas cE:rl:c el
25 Full range As installed full
temperature each
) range
second
Each
26 Emergency FFull range engine As installed { Voit
voltage each
second
Ful! range or
. 0.3% of
g7 | Trim surface each 1 Avinstalled | full
posilion discrete .
" range
position
di Fach di Each gear *Wihere available, vecord
28 T'ﬂ“ ng gear “ach ¢ !scrfte every two | As installed up-and-locked z_md down-
POM“““ PDSltlUll seconds and-locked pOSIliOJI
Novcl/nique s As . As
2 aireraft features As required required As required required




TABLE A3-4: Parameter Characteristics for Aircratl Data Recording Systems - Helicopters

. Maximum .. | IR
. Minimum . Minimun: * Minimum
Serial Parameter name recarding recording recording | recording Remarks
Mumber inlesval in -
range seconds accuracy | resolution
Hcading
{a) Ileading #18¢° 1 +° 0.5° *Headtug is preferred, if
1 (Magnetic nol available, yaw rate
or True) shall be recorded
+300%s 0.25 1% + drift 2%
(b) Yaw rate of 360°Mh
Pitch
Dok (5 .
(a) Pitch +90° 025 20 o.5° | Pitchaltidois preferred,
2 . ifnet availalle, pitch rate
attitude shall be recorded
£308%%s 0.25 +1% + drift
(b) Pitch rate of 360°h 2°fs
Roll *Roll altitude is preferred,
3 if not available, roll rale
+18¢° 0.25 +2° 0.5° shall




{8) Roll be recorded
attitude
+300%s 0.25 +1% + deift 2%
of 360°/h
(b) Roli rate
Positioning
systedn;
24 hours 1 G35s 0ls
(8) Time
UTC time preferred where
Latitude:+90° 2 As installed | 0.00005¢ | available.
) Latitedeslon | Longitude:+18 {tif (0.00015°
gitude G° availeble) | recommend
ed)
1.5m {5
=300 m1 (-1 2 As installed )
@ Altitude 000 £t} to (if | @15m@so
maximym availubte) ft)
4 certilicated recommend
ahitude of ed)
aircruft 1ki
@ Ground +1 500 m (5 2
speed 060 ) (i As installed
available) (=5 kt
0-1 000 kt recommend 0.5¢
ed)
(e} Track 2
(Lif Asinstglled | -
0-360° avaiinblc) {(x2° As . .
recommend | insialied | Shall de recorded if readily
(0 Estimated ed) available
error 2
Available (Lif As inslalled
. fange availabley | [
As inslalled
(x009g
Normal 0.25 excluding a
5 acceleration dgo+6g | ©.125i€ | datwmerror | 0.004 ¢
available) | of £045p
recommend
e ed) e
As installed
(+0.015 g
s 0.25 exclading a
6 ;‘;&i‘;ﬂ;gﬁl +lg (0,125 if | datumerror | 0004 g
available | of £0.05g
recommend

cd)




As installed

secoud

#0015g
0.25 excluding a
7 Latoral Hg (0.125if | datamerror | 0.004 g
available) | of20.05 ¢
recommend
_ed)
As instatied
(1 hPa
34,4 h¥a (1.02 (0.3 in-Hg) 0.1 kP
External static | in-Hg) fo 310.2 or (D. 03i N
8 pressure hPa (9.16 in- | +30m - n-
{or pressure Hg) or (£1900 1) i 5g) ors
altitude) available os210m | I
SEASOT range (£700 f1) )
recommend
ed)
Outside air - 50° to +90°C Asinstalled
9 temperature or 2 (*2°C (o
(or total air " available recommend
temperature) SEnsor range ed)
As the instalied
Dkt Asinstalled | 1kt (0.5
. . isplay
10 indicated air ; 3% kt
meastring !
speed recommend | recomme
syslem or ed) nded)
available
~ S€NSOT Tange
50% to 136% 5
It Main rolor or 0.5 As installed O‘mIOf
speed (Nr) avaijlable i ange
Sensor ranpe e
Full range Each 0.2% of
Enginc RPM including chgine . e *For piston engine
12 - As installed full .
*) overspeed each ‘a helicopters
condition second i
As installed
. Each | rsorof fall | 2% of
13 | Engineoil Fulltange | CPBIe range full
pressure & each 8
recomnmend range
second
cd)
Fach As installed
[)
Engine oil enginé (5% of full 2% of
14 Full range range full
temperature each d
socond | Fecommen range
ed)
Bach
. 2% of
Fuel flow or - engine . :
15 i, Fuli range cach As installed mhlnge




"Fach

. 0.2% of . .
Manifold . engine o *For pision engine
16 pressure (*) Fuslh range each As instailed full helicopters
: second range
* Sufficicnt paramelers e.g.
Engine EPIR/N] oz torque/Np as
thrust/power/tor appraopriate to the
que Each . particufar
{ parameters B engine instalted O'Iﬁf‘l’i"f cnging shail be reporded to
7 yequired to uil range cach As installe 1 determine power in both
) range
determine second "E normal and reverse thrust,
propulsive A margin for possible
thrust/pewer* overspeed should be
provided,
Engine gas cimi:r]:e 0.2% of | *Only for turbine-cogined
13 generator speed 0-150% & As installed \ .
Ne) () cach flf range | helicopters
g second
Free power C’lila?:e 0.2% of | *Only for turbinc-engined
t9 furbine speed 0-150% | Asinstalled | o et
0 cag ull range | belicopiers
™ second
0.1% of
20 Collective piich Full range .5 As installed full
) runge
As installed
Coolant {£5°C o *Only for piston-engined
2 tempetatore (*) Full sange ! recoinmend LS helicopters
¢d)
Each
2 Main voltage Full zange | Asinstalled } 1 Vot
| second
Bach
Cylinder head - cylinder i 2% of | *Only for piston-engined
B temperature (*) Full range each Asinstalled full range | helicoplers
. secand )
" . . 1% of
24 Fuel quantity Fult mngc_ . 4 _As installed fuall ranpe |
Each
Bxhausi gas engine . 2% of
25 {emperature Full range cach As instalied full cange
sceond
Each
26 E;?; ré,':ncy Ful! range e:f(:ﬁe As installed | 1Voli
_ second
27 Trim surface Full range or i As installed 0.3% of
position cach full




discrete range
posilion
. . Each gear *Where available, record
28 La:{d} ng gear Sach !t!“‘rf e every two | As instailed up-and-locked and dowi-
position positior seconds and-locked position
Novelhunique . As . As
29 aircraft featurcs As required requircd As required vequired I .

TABLE A3-5: Description of Applications for Data Link Recorders

Ttem
No,

Application type

Application description

Data link initialion

Recording
conteni

This includes any applications used to log on to or inilinte
data link service, In FANS-1/A and ATN, these are A'TS
facilities notification (AFN) and context management
(CM) respectively,

Controtler/pilot
commumnication

This faciudes any application used to exchange requesls,
clearances, instructions and reporis belween the flight
crew and controllers on the ground, In FANS-{/A and
ATN, this includes the CPDLC application, Tt also
includes applications used for the exchange of occanic
{OCL.) and deputture clearances {NCL) as wel! as data
link delivery of taxi clearances.

Addressed
surveillance

This inclodes any surveillance application in which the
ground sets up contracts for delivery of surveillance data.
In FANS-I/A and ATV, this includes the automatic
dependent surveillance-  contract (ADS-C) application.
Where parameicic dafa arc reported within the message
they shall be recorded unless data from the same source
are recorded on the FDR,




This includes any scrvice used for delivery of flight
information to specific aircraft. This includes, for
example, data link aviation weather report service (1-

4 Flight information METAR), data link-automatic terminal service (D- N
ATIS), digital Notice to Airmen (D-NOTAM) and other
textual data link services.
This includes elementary and enhanced surveillance
systems, as well as automatic dependent surveillance —
s Aireraft broadcast | broadcast (ADS-B) output data. Where parametric data M*
surveiliance sent by the aircraft are reported within the message they
shall be recorded unless data from the same source are
recorded on the FDR.
Aeronautical This includes any applicalion iransmitling or receiving
6 operational data used for aeronautical operational control purposcs M*
control data (per the ICAO definition of operational control).
Key:
C: Complete contents recorded,
M: Informalion that enables correlation (o any associated records stored separately from
the aircraft.
*: Applications to be recorded only as far as is practicable given the architecture of the
system,
Amendment of Sehedule 7 to the 39.  The Regulations are amended in
Regulations Schedule 7 at paragraph (¢) (1) by

Insertion of Schedule 13 in the Regnlations 40, The Regulations are amended by
inserting immedistely alter Schedule 12, the

substituting for the words “SGR 7,9.1.5" the

words “Regulation 47,

following new Scheduic —~




“SCHEDULY 13

[LOCATION Ol AN AEROPLANE IN DISTRESS
(regulations 47A and 478)

1. PURPOSE AND SCOPE

Tocation of an aeroplane in distress aims at establishing, to a rcasonable extent, the location
of an accident site within a 6 nautical mile (NM) radius.

2. OPERATION

2.1 An aircraft is in a distress condition when it is in a state that, if the aircraft behaviour
cvent is left uncorrected, can result in an accident. Autonomous (ransmission of position
information shall be active when an aircraft is in a distress condition, This will provide
a high probability of locating an accident site Lo within a 6 NM radius.

2.2 An aeroplane in distress shall avtomatically activate the transmission of informaticn
from which its position can be determined by the operator and the position information
shall contain a time stamp. It shall also be possible for this transmission to be activated
manually.

2.3 The system uscd for the autonomous transmission of position information shatl be capable
of transmitting that information in the cvent of aivcraft electrical power loss, at least
for the expected duration of the entire flight,

Note.-  Guidance on the location of an aeroplane in distress will be provided by the Authority.

24 The operator shall be alerted when an aircraft is in a distress condition with an acceptable
low rate of false alerts. In case of a triggered transmission system, initial transmission
of position information shall commence immediately or no later than five seconds
after the detection of the activation event,

Note 1: Aircraft behaviour events can include, but are not limited to, nnusual attitndes,
wunusual speed conditions, collision with terrain and total loss of thrustipropudsion on all
engines and ground proximity warnings.

Note 2: Adistress alert can be triggered using criteria that may vary as a result of aivcraft
position and phase of flight.

Farther guidance regarding in-flight cvent detection and triggering criteria may be found in
the EUROCAE LD-237, Minimum Aviation System Performance Specification (MASPS)
for Criteria to Detect In-Flight Aircraft Distress Gvents to Trigger Transmission of Flight
Information.

2.5 When an aircraft operator or an air traffic service unit {ATSU) has reason to belicve
that an aircraft is in distress, coordination shall be established between the ATSU and
the aircraft operator.



2.6 The State of the Operator shall identify the organizations that will require the position
information of an aircraft in an emergency phase. These shall include, as a minimum:
{a) air traffic secvice unit(s) (ATSU); and
(») SAR rescue coordination centre(s) (RCC) and sub-centres.

Noie | — Refer to Annex 11 for emergency phase criteria.

Note 2.— Refer to Annex 12 for required nofifications in the event of un einergency phase.

27 When autonomous transmission of position information has been activated, it shall
only be able to be deactivated using the same mechanism that activated it.

2.8 The accuracy of position information shall, as a minimum, meet the position accuracy
requirements established for ELTS.”.

MADE this 8th day of June, 2022,

PRIC MOTHIBI MOLALE,
Minister of Transport and Public Works.



