Air Navigation Regulation of Macao
Fifth Schedule


FIFTH SCHEDULE

[Paragraphs 10(2) and 12(2)]

AIRCRAFT EQUIPMENT
1.
Every aircraft registered in Macao shall be provided, when flying in circumstances specified in the first column of the Table of aircraft equipment set forth in paragraph 4, with adequate equipment, and for the purpose of this paragraph the expression adequate equipment shall mean the scales of equipment respectively indicated in that Table:
(i)
Provided that, if the aircraft is flying in a combination of such circumstances the scales of equipment shall not on that account be required to be duplicated.
2.
In addition to the minimum equipment necessary for the issuance of a Certificate of airworthiness, the instruments, equipment and flight documents prescribed in the Table of aircraft equipment set forth in paragraph 4 shall be installed or carried, as appropriate, in aircraft according to the aircraft used and to the circumstances under which the flight is to be conducted. The prescribed instruments and equipment, including their installation, shall be approved or accepted by the Civil aviation authority. The equipment carried in an aircraft as being necessary for the airworthiness of the aircraft shall be taken into account in determining whether this Schedule is complied with in respect of that aircraft.

3.
The following items of equipment shall not be required to be of a type approved by the Civil aviation authority:
(i)
The equipment referred to in Scale A (ii).

(ii)
First aid equipment and handbook referred to in Scale B (i) and (ii).

(iii)
Accurate timepiece indicating the time in hours, minutes and seconds referred in Scales D and F.

(iv)
Torches referred to in Scales G, H and J.

(v)
Whistles referred to in Scale H.

(vi)
Sea anchors referred to in Scales I and J.

(vii)
Equipment for mooring, anchoring or manoeuvring aircraft on the water referred to in Scale I.

(viii)
Paddles referred to in Scale J.

(ix)
Food and water referred to in Scales J, T and W.

(x)
Rocket signals referred to in Scale I.

(xi)
Stoves, cooking utensils, snow shovels, ice saws, sleeping bags and arctic suits referred to in Scale T.

(xii)
First Aid Equipment referred to in Scales J, T and W.

(xiii)
Megaphones referred to in scale V.

4.
TABLE OF AIRCRAFT EQUIPMENT

	Aircraft and circumstances of flight
	Scale of equipment required

	(1)   Aircraft flying for purpose other than commercial air transport category:

	(a) Minimum requirements on all flights
	A, B(i), C, D and N

	(b) when flying under visual flight rules (VFR) within controlled airspace
	E

	(c) when flying under instrument flight rules (IFR)
	E

	(d) when flying at night 
	E + G

	(e) when on flights over water
	

	(i)
For aeroplanes 

(ii) 
For helicopters
	H + DD

	
	L + DD 

	(f) when flying over designated land areas
	S + W + DD

	(g) when flying in icing conditions 
	F

	(h) when flying on high altitude 
	K

	(i) when carrying out aerobatic manoeuvres 
	M

	Requirements for aeroplanes only  (other than commercial air transport category)

	(j) all seaplanes
	I

	(k) all aeroplanes of maximum certificated take-off mass over 5,700kg 
	U except U (iii)

	(l) all aeroplanes of maximum certificated take-off mass over 5,700 kg up to and including 27,000 kg 
	P except P (ii), (iii) and (xii)



	(m) all aeroplanes of maximum certificated take-off mass over 27,000 kg 
	P except P (i), (iii) and (xii) 

	(n) all aeroplanes of maximum certificated take-off mass over 5,700 kg for which the individual Certificate of airworthiness is first issued after 1 January 2005
	P except P (ii), (iii) and (xi)

	(o) when on long-range over-water flights in case of:
	

	(i) 50NM away from land suitable for making an emergency landing;
	I (i) + DD

	(ii) away from land sutiable for making an emergency landing at a distance of more than 185km (100NM), in the case of single-engined aeroplanes, and more than 370km (200NM), in the case of multi-engined aeroplanes capable of continuing flight with one engine inoperative.
	J + DD

	(p) when speed limitations are expressed in terms of Mach number
	Y

	Requirements for helicopters only (other than commercial air transport category)

	(q) all helicopters
	L

	(r) all helicopters of maximum certificated take-off mass over 3,180 kg up to and including 7,000 kg 
	AA except AA (ii) and (iii)

	(s) all helicopters of maximum certificated take-off mass over 7,000 kg 
	AA except AA (i) and (iii)

	(t) all helicopters of maximum certificated take-off mass over 3,180 kg for which the individual Certificate of airworthiness is first issued after 1 January 2005
	AA except AA (i) and (ii)

	(2)   Aircraft flying for the purpose of commercial air transport category:  

	(a) minimum requirements:

(i)
all aircraft of maximum certificated take-off mass less than 1,150 kg on all flights 
	A, B(i), C, D and N

	(ii)
all aircraft of maximum certificated take-off mass over 1,150 kg up to and including 5,700 kg on all flights
	A, B (i), C, D, N and V

	(iii)
all aircraft of maximum certificated take-off mass over 5,700 kg on all flights
	A, B, C, D, N and V

	(b) when flying under visual flight rules (VFR) within controlled airspace
	E

	(c) when flying under instrument flight rules (IFR):
	E

	(d) when flying at night:
	E +G + BB

	(e) when on flights over water
	

	(i) 
For aeroplanes 

(ii) 
For helicopters
	H + DD 

	
	L  + DD

	(f) when flying over designated land areas
	T + DD

	(g) flying in icing conditions
	F

	(h) when flying on high altitude:
	

	(i)
un-pressurized aircraft
	K, Part I

	(ii) 
pressurized aircraft
	R + K, Part II

	(i) when operating above 15,000 m (49,000 ft)
	X

	Requirements for aeroplanes only (commercial air transport category)

	(j) all seaplanes
	I

	(k) all aeroplanes of maximum certificated take-off mass over 5,700kg 
	O + U + Q

	(l) all aeroplanes of maximum certificated take-off mass over 5,700 kg up to and including 27,000 kg 
	P except P (ii), (iii) and (xii)

	(m) all aeroplanes of maximum certificated take-off mass over 27,000 kg 
	EE + P except P (i), (iii) and (xii) 

	(n) all aeroplanes of maximum certificated take-off mass over 5,700 kg for which the individual Certificate of airworthiness is first issued after 1 January 2005
	P except P (i), (ii) and (xii)

	(o) all multi‑engine turbine powered aeroplanes of a maximum certificated take‑off mass of 5,700 kg or less
	P except P (ii), (iii) and (xi)

	(p) all turbine-engined aeroplanes of maximum certificated take-off mass over 5,700kg or authorized to carry more than 19 passengers 
	Z

	(q) when on long-range over-water flights in case of:

(iii) 120 minutes at cruising speed or 400NM, whichever is the lesser, for aeroplanes capable of continuing the flight to an aerodrome with the critical power unit(s) becoming inoperative at any point along the route or planned diversions; or

(iv) 30 minutes at cruising speed or 100NM, whichever is the lesser, for all other aeroplanes.
	J + DD

	(r) when speed limitations are expressed in terms of Mach number
	Y

	Requirements for helicopters only (commercial air transport category)

	(s) all helicopters
	L

	(t) all helicopters of maximum certificated take-off mass over 3,180 kg up to and including 7,000 kg 
	O + AA except AA (ii) and (iii)

	(u) all helicopters of maximum certificated take-off mass over 7,000 kg 
	O + AA except AA (i) and (iii)

	(v) all helicopters of maximum certificated take-off mass over 3,180 kg for which the individual Certificate of airworthiness is first issued after 1 January 2005
	O + AA except AA (i) and (ii)


5.
SCALES
The scales of equipment indicated in the Table of aircraft equipment set out in paragraph 4 shall be as follows:

Scale A.
(i)
Spare fuses of appropriate ratings for all electrical circuits the fuses of which can be replaced in flight, consisting of 10% of the number of each rating or 3 of each rating, whichever is the greater.
(ii)
Current and suitable maps, charts, codes and other documents and navigational equipment necessary to cover the route of the proposed flight, in addition to any other equipment required under the Air Navigation Regulation of Macao for the intended flight of the aircraft, including any diversion which may reasonably be expected.

(iii)
(a)
Subject to Scale B (vii), in all aeroplanes, helicopters and gyroplanes, for every pilot's seat and for any seat situated alongside a pilot's seat, a safety belt with one diagonal shoulder strap or a safety harness;

(b)
Subject to Scale B (ix) for every seat in use (not being a seat referred to in sub-paragraph (a) above a safety belt with or without one diagonal shoulder strap or a safety harness; and

(c)
In addition and for attachment to the equipment required in sub-paragraph (b) above, a child restraint device for every child under the age of two years.

(iv)
One portable fire extinguishers of a type which, when discharged, will not cause dangerous contamination of the air within the aircraft. At least one shall be located in the pilot’s compartment and each passenger compartment that is separate from the pilot’s compartment and that is not readily accessible to the flight crew.

Note. - Any portable fire extinguisher so fitted in accordance with the Certificate of airworthiness of the aeroplane may count as one prescribed.
(v)
At least one crash axe readily accessible to a member of the flight crew.

Scale B.

(i)
In the case of aircraft with a maximum certificated take-off mass not exceeding 5,700 kg used for commercial air transport of passengers and aircraft used for other than commercial air transport category, the following first aid equipment of good quality, sufficient in quantity, having regard to the number of persons on board the aircraft, including the following:

(a)
Roller bandages, triangular bandages, absorbent gauze, adhesive plaster, white absorbent lint, cotton wool (or wound dressing in place of the lint and cotton wool), burn dressings, safety pins;

(b)
Haemostatic bandages or tourniquet, skylights; and

(c)
Antiseptic, analgesic and stimulant drugs; and a handbook on first aid.

(ii)
In the case of aircraft with a maximum certificated take-off mass exceeding 5,700 kg used for the commercial air transport of passengers, having regard to the number of persons on board the aircraft, the following first aid equipment:

(a) A handbook on first aid;

(b) Ground-air visual signal code for use by survivors, as contained in ICAO Annex 12;

(c) Materials for treating injuries;

(d) Ophthalmic ointment;

(e) A decongestant nasal spray;

(f) Insect repellent;

(g) Emollient eye drops;

(h) Sunburn cream;

(i) Water-miscible antiseptic/skin cleanser;

(j) Materials for treatment of extensive burns;

(k) Oral drugs as follows: analgesic, antispasmodic, central nervous system stimulant, circulatory stimulant, coronary vasodilator, antidiarrhoeic and motion sickness medications; and

(l) An artificial plastic airway and splints.

(iii)
It is essential that the required first-aid kits be distributed as evenly as practicable throughout the passenger cabin. They should be readily accessible to cabin crew, and, in view of the possible use of medical supplies outside the aeroplane in an emergency situation, they should be located near an exit.

(iv)
In the case of aircraft with a maximum certificated take-off mass exceeding 5,700 kg used for the commercial air transport of passengers, in addition to paragraph (ii) when carrying more than 250 passengers, a medical kit containing: 

Equipment

(a) One pair of sterile surgical gloves;

(b) Sphygmomanometer;

(c) Stethoscope;

(d) Sterile scissors;

(e) Haemostatic forceps;

(f) Haemostatic bandages or tourniquet;

(g) Sterile equipment for suturing wounds;

(h) Disposable syringes and needles;

(i) Disposable scalpel handle and blade

Drugs

(j) Coronary vasodilators;

(k) Analgesics;

(l) Diuretics;

(m) Anti-allergics;

(n) Steroids;

(o) Sedatives;

(p) Ergometrine;

(q) If specifically authorised by Civil aviation authority, a narcotic drug in injectable form; and

(r) Injectable broncho dilator.

(v)
The medical kit, when carried, should be stored in an appropriate secure location.

(vi)
In the case of an aircraft used for the commercial air transport of passengers in which, while the aircraft is at rest on the ground, the sill of any external door intended for the disembarkation of passengers, whether normally or in an emergency:

(a)
is more than 1.82 metres from the ground when the undercarriage of the machine is in the normal position for taxiing; or

(b)
would be more than 1.82 metres from the ground if the undercarriage or any part thereof should collapse, break or fail to function

apparatus readily available for use at each such door consisting of device or devices which will enable passengers to reach the ground safely in an emergency while the aircraft is on the ground, and can be readily fixed in position for use.

(vii)
For all aircraft on all flights a safety harness for each flight crew member seat in place of the safety belt referred to under Scale A. If the maximum certificated take-off mass for the aircraft is more than 2,730 kg the safety harness shall incorporate a device which will automatically restrain the occupant's torso in the event of rapid deceleration. The safety harness for each pilot seat should incorporate a device to prevent a suddenly incapacitated pilot from interfering with the flight controls.

Note: Safety harness includes shoulder straps and seat belt which may be used independently.
 (viii)
If the commander cannot, from his/her own seat, see all the passengers' seats in the aircraft, a means of indicating to the passengers that seat belts should be fastened.

(ix) For all aircraft on all flights a seat with a forward or rearward facing (within 15° of the longitudinal axis of the aircraft), fitted with a safety harness for the use of each cabin crew specified in paragraph 18 (8) of this Regulation, in respect of emergency evacuation. Cabin crew seats shall be located near floor level and other emergency exits as required by Civil aviation authority for emergency evacuation.
(x)
Means of ensuring that the following information and instructions are conveyed to passengers:


(a)
when seat belts are to be fastened;


(b)
when and how oxygen equipment is to be used if the carriage of oxygen is required;


(c)
restrictions on smoking;

d)
location and use of life jackets or equivalent individual floatation devices where their carriage is required; and


(e)
location and method of opening emergency exits.

(xi)
For use by survivors, equipment for making pyrotechnical distress signals described in ICAO Annex 2.

Scale C.

(i)
Equipment for displaying the lights required by the Rules of the Air and Air Traffic Control.

(ii)
Electrical equipment, supplied from the main source of supply in the aircraft, to provide sufficient illumination for all instruments and equipment that are essential for the safe operation of the aircraft to enable the flight crew properly to carry out their duties during flight.

(iii)
Unless the aircraft is equipped with radio, devices for making the visual signal specified in the Rules of the Air and Air Traffic Control as indicating a request for permission to land.

Scale D.

(i)
A magnetic compass;

(ii)
An accurate timepiece indicating the time in hours, minutes and seconds;

(iii)
A sensitive pressure altimeter;

(iv)
An airspeed indicator; and

(v)
Such additional instruments or equipment as may be prescribed by the by Civil aviation authority.

(vi)
VFR flights which are operated as controlled flights shall be equipped in accordance Scale E.

Scale E.

(i)
A magnetic compass;


(ii)
An accurate timepiece indicating the time in hours, minutes and seconds;

(iii) Two sensitive pressure altimeters with counter drum-pointer or equivalent presentation for aeroplanes or helicopters, and one sensitive pressure altimeters with counter drum-pointer or equivalent presentation for helicopters flying for purpose other than commercial air transport category or aerial work;

(iv) An airspeed indicating system with means of preventing malfunctioning due to either condensation or icing;

(v) 
A turn and slip indicator;

(vi) An attitude indicator (artificial horizon) for aeroplanes. Three attitude indicators (artificial horizon), one of which may be replaced by a turn indicator for helicopters and only two attitude indicators (artificial horizon), one of which may be replaced by a turn indicator, for helicopter flying for purpose other than commercial air transport category or aerial work;

(vii) A heading indicator (directional gyroscope);

(viii) An emergency power supply, independent of the main electrical generating system, capable of operating and illuminating, for a minimum period of 30 minutes, an attitude indicating instrument (artificial horizon), clearly visible to the pilot‑in‑command. The emergency power supply shall be automatically operative after the total failure of the main electrical generating system and clear indication shall be given on the instrument panel that the attitude indicator(s) is being operated by emergency power, in respect of:

(a)
newly constructed aeroplanes, fitted with electrical attitude indicating instruments, of which the maximum certificated take-off mass exceeds 5,700 kg issued with a Macao Certificate of Airworthiness in the commercial air transport category;

(b)
aeroplanes, fitted with electrical attitude indicating instruments, certified in the commercial air transport Category for the carriage of more than 19 persons over the age of 3 years; 

(c)
aircraft, fitted with electrical attitude indicating instruments with a maximum certificated take-off mass exceeding 15,900 kg; and

(d)
helicopters of Performance Class 1 and Class 2 certified in the commercial air transport category only.

(ix) A means of indicating whether the power supply to the gyroscopic instrument is adequate;

(x) 
A means of indicating in the flight crew compartment the outside air temperature;

(xi) A rate-of-climb and descent indicator;

(xii) Such additional instruments or equipment as may be prescribed by the appropriate authority; and

Note. — The requirements of (v), (vi), and (vii) above may be met by combinations of instruments or by integrated flight director systems provided that the safeguards against total failure, inherent in the three separate instruments, are retained.

(xiii)
Those instruments that are used by any one pilot shall be so arranged as to permit the pilot to see their indications readily from his or her station, with the minimum practicable deviation from the position and line of vision normally assumed when looking forward along the flight path.

(xiv)
For helicopters a stabilization system, unless it has been demonstrated to the satisfaction of the Civil aviation authority that the helicopter possesses, by nature of its design, adequate stability without such a system.
Scale F.

(i)
Suitable equipment for anti-icing and/or de-icing when operated in circumstances in which icing conditions are reported to exist or are expected to be encountered. A flight to be planned or expected to operate in suspected or known ground icing conditions shall not take off unless the aeroplane has been inspected for icing and, if necessary, has been given appropriate de/anti-icing treatment. Accumulation of ice or other naturally occurring contaminants shall be removed so that the aircraft is kept in an airworthy condition prior to take‑off.
Scale G.

(i) For commercial air transport, two landing lights or, for aircraft of which the maximum certificated take-off mass do not exceed 5,700 kg, one single landing light having two separately energised filaments (for helicopters one of the landing lights should be trainable, at least in the vertical plane).

For other than commercial air transport, one landing light is required.

(ii) The lights required by the Rules of the Air and Air Traffic Control for aircraft in flight or operating on the movement area of an aerodrome.

(iii)
An electric lighting system to provide illumination in every passenger compartment.

(iv)
(a)
One electric torch for each member of the crew of the aircraft; or

(b)
one electric torch for each member of the flight crew of the aircraft; and at least one electric torch affixed adjacent to each floor level exit intended for the disembarkation of passengers whether normally or in an emergency, except that such torches shall:

(A)
be readily accessible for use by the crew of the aircraft at all times; and

(B)
number in total not less than the minimum number of cabin crew required to be carried with a full passenger complement.

(C) in the case of an aircraft of which the maximum certificated take-off mass exceeds 5,700 kg, a means of observing the existence and build up of ice on the aircraft.

Scale H.

(i)
For each person on board, one life jacket stowed in a position easily accessible from the seat or berth of the person for whose use it is provided, equipped with a whistle and a waterproof torch;

(ii) 
Provided that life jackets constructed and carried solely for use by children less than 3 years of age need not be equipped with a whistle.

Scale I.

(i) one life jacket, or equivalent individual floatation device, for each person on board, stowed in a position readily accessible from the seat or berth;

(ii) equipment for making the sound signals prescribed in the International Regulations for Preventing Collisions at Sea, where applicable;

(iii) one sea anchor (drogue), when necessary to assist in manoeuvring;

(iv) one anchor;

Scale J.

(i)
Life-saving rafts sufficient to accommodate all persons on board the aircraft with the following equipment:

(a)
means for maintaining buoyancy;

(b)
a sea anchor;

(c)
life lines, and means of attaching one life-saving raft to another;

(d)
paddles or other means of propulsion;

(e)
means of protecting the occupants from the elements;

(f)
a waterproof torch;

(g)
marine type pyrotechnical distress signals;

(h)
means of making sea water drinkable;

(i)
for each four or proportion of four persons the life-saving raft is designed to carry:

(A)
100 grams of glucose toffee tablets; and

(B)
one litre of fresh water in durable containers; provided that in any case in which it is not reasonably practicable to carry the quantity of water above specified as large a quantity of fresh water as is reasonably practicable in the circumstances may be substituted. In no case however shall the quantity of water carried be less than is sufficient when added to the amount of fresh water capable of being produced by means of the equipment specified in item (h) of this sub-paragraph to provide one litre of water for each four or proportion of four persons the life-saving raft is designed to carry; and

(j)
first aid equipment.

Note.- Items (f) to (j) inclusive, shall be contained in a pack stowed with the life-saving raft.
Scale K.

A supply of oxygen and the associated equipment to meet the requirements set out in Parts I and II of this Scale. The duration for the purposes of this Scale shall be:

(i)
that calculated in accordance with the Operations manual prior to the commencement of the flight, being the period or periods which it is reasonably anticipated that the aircraft will be flown in the circumstances of the intended flight at a height where such requirements apply and in calculating the duration account shall be taken of:

(a)
in the case of pressurised aircraft, the possibility of depressurisation when flying above flight level 100;

(b)
the possibility of failure of one or more of the aircraft engines;

(c)
restrictions due to required minimum safe altitude;

(d)
fuel requirement; and

(e)
the performance of the aircraft; or

(ii)
the period or periods during which the aircraft is actually flown in the circumstances specified in Parts I and II, whichever is the greater.

PART I - Unpressurised aircraft

(i)
When flying at or below flight level 100: No specific requirements.

(ii)
When flying above flight level 100 but not exceeding flight level 130:

	Supply for
	Duration

	(a)  Members of the flight crew
	Any period during which the aircraft flies above flight level 100.

	(b) Cabin crew members and 10% of passengers
	For any continuous period exceeding 30 minutes during which the aircraft flies above flight level 100 but not exceeding flight level 130, the duration shall be the period by which 30 minutes is exceeded.


(iii) 
When flying above flight level 130:

	Supply for
	Duration

	(a)
Members of the flight crew
	Any period during which the aircraft flies above flight level 130

	(b) Members of the cabin crew and all passengers
	Any period during which the aircraft flies above flight level 130.


PART II - Pressurised aircraft

(i)
When flying at or below flight level 100: No specific requirements.

(ii)
When flying above flight level 100 but not exceeding flight level 250:

	Supply for
	Duration

	(a) Members of the flight crew
	Sufficient quantity of stored breathing oxygen appropriate to the circumstances of the flight being undertaken, in the event of loss of pressurization whenever the cabin pressure altitude exceeds 3,000 m (10,000ft).

	(b) Members of the cabin crew and all passengers
	(A) When the aircraft is capable of descending and continuing to its destination as specified in (A) below, 30 minutes or whenever the cabin pressure altitude exceeds 3,000 m (10,000ft), whichever is greater.

	
	(B) When the aircraft is not so capable, whenever the cabin pressure altitude is greater than 3,000 m (10,000ft) but does not exceed 4,000 m (13,000 ft).

	(c) Members of the cabin crew and all passengers
	(A) When the aircraft is capable of descending and continuing to its destination as specified in (A) above, no requirement other than that at (ii) (b) (A) of this part of this scale.

	
	(B) When the aircraft is not so capable and the cabin pressure altitude exceeds 4,000 m (13,000 ft), the duration shall be the period when the cabin pressure altitude exceeds 4,000 m (13,000 ft). or 10 minutes whichever is the greater.


(iii)
When flying above flight level 250:

	Supply for
	Duration

	(a) Members of the flight crew
	2 hours or whenever the cabin pressure altitude exceeds 3,000 m (10,000ft), whichever is the greater and flight crew shall have available at the flight duty station a quick‑donning type of oxygen mask, which will readily supply oxygen upon demand.

	(b) Members of the cabin crew
	Whenever the cabin pressure altitude exceeds 3,000 m (10,000ft) and a portable supply for 15 minutes.

	(c) 10% of passengers
	Whenever the cabin pressure altitude exceeds 3,000 m (10,000ft), but does not exceed 4,000 m (13,000 ft).

	(d) 30% of passengers
	Whenever the cabin pressure altitude exceeds 4,000 m (13,000 ft), but does not exceed 5,000 m (15,000 ft).

	(e) All passengers
	If the cabin pressure altitude exceeds 5,000 m (15,000 ft) the duration shall be the period when the cabin pressure altitude exceeds 5,000 m (15,000 ft) or 10 minutes, whichever is the greater.

	(f) 2% of passengers or two passengers, whichever is the greater, being supply of first aid oxygen which must be available for simultaneous first aid treatment of 2% or two passengers wherever they are seated in the aircraft
	Whenever after decompression, cabin pressure altitude exceeds 2,400 m (8,000 ft).




(iv)
The aircraft is capable, at the time when a failure to maintain cabin pressurisation occurs, of descending in accordance with the emergency descent procedure specified in the relevant flight manual and without flying below the minimum altitudes for safe flight specified in the Operations manual relating to the aircraft, to 4,000 m (13,000 ft) within four minutes and of continuing at or below that flight level to its place of intended destination or any other place at which a safe landing can be made. 

(v)
The aircraft is provided with automatically deployable oxygen equipment to satisfy the requirements in Part II above. The total number of oxygen dispensing units shall exceed the number of passenger and cabin crew seats by at least 10 per cent.

(vi)
The aircraft is equipped with advice to provide positive warning to the flight crew of any dangerous loss of pressurization.

Scale L.

(i)
All helicopters intended to be flown over water shall be fitted with a permanent or rapidly deployable means of floatation so as to ensure a safe ditching or the helicopter when flying over water at a distance from land corresponding to more than 10 minutes at normal cruise speed in the case of performance Class 1 or 2 helicopters or flying over water beyond autorotational or safe forced landing distance from land in the case of performance Class 3 helicopters.

Each life jacket and equivalent individual floatation device shall be equipped with a means of electric illumination for the purpose of facilitating the location of persons.
For helicopters Performance Class 1 and 2

(a)
One life jacket, or equivalent individual floatation 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;

(b)
life-saving rafts in sufficient numbers to carry all persons on board, stowed so as to facilitate their ready use in emergency, provided with such life-saving equipment including means of sustaining life as is appropriate to the flight to be undertaken; and 

(c)
equipment for making the pyrotechnical distress signals.

For helicopters Performance Class 3

(d) When operating beyond autorotational distance from land but within a distance from land specified by the Civil aviation authority shall be equipped with one life jacket, or equivalent individual floatation 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; and 

(e) beyond a distance from land specified by the Civil aviation authority it shall be equipped in accordance with the requirements of sub-paragraphs (a), (b) and (c) above for helicopter Performance Class 1 and 2. 
For helicopters Performance Class 2 and 3

(f)
When taking off or landing at a heliport where, in the opinion of the Civil aviation authority, the take-off or approach path is so disposed over water that in the event of a mishap there would be likelihood of a ditching, at least the equipment shall be one life jacket, or equivalent individual floatation 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.

Scale M.

Safety harness for every seat in use.

Scale N.

An intercommunication system for use by all members of the flight crew and including boom or throat microphones, not of a hand-held type for use by pilots and flight engineer (if any). Below the transition level/altitude, all flight crew members required to be on flight deck duty shall communicate through boom or throat microphones.
Scale O.

Helicopters or pressurised aeroplanes when carrying passengers shall be equipped with operative weather radar whenever such aeroplanes are being operated in areas where thunderstorms or other potentially hazardous weather conditions, regarded as detectable with airborne weather radar, may be expected to exist along the route either at night or under instrument meteorological conditions.

Scale P.

Types II and IIA flight data recorders (FDRs)
(i)
All aeroplanes of a maximum certificated take-off mass of over 5,700 kg, up to and including 27,000 kg, shall be equipped with a Type II FDR. 

For commercial air transport, all multi-engine turbine-powered aeroplanes of a maximum certificated take-off mass of 5,700 kg or less for which the individual certificate of airworthiness is first issued on or after 1 January 1990 shall be equipped with a Type IIA FDR.

Types II and IIA flight data recorders shall record the parameters required to determine accurately the aeroplane flight path, speed, attitude, engine power and configuration of lift and drag devices, as follows:

 (a)
Time (UTC when available, otherwise elapsed time);

(b)
Pressure-altitude;

(c)
indicated air speed; 

(d)
magnetic heading; 

(e)
normal acceleration; 

(f)
pitch attitude; 

(g)
roll attitude; 

(h)
radio transmission keying; 

(i)
thrust of each engine; 

(j)
trailing edge flap or cockpit flap control position; 

(k)
leading edge flap or cockpit flap control position;

(l)
position of each thrust reverser;

(m)
ground spoiler/speed brake selection;

(n)
outside air temperature or total air temperature;

(o)
autopilot/autothrottle/automatic flight control system mode and engagement status.

Type I flight data recorder (FDR)
(ii)
Type I flight data recorder (FDR) shall record the parameters required to determine accurately the aeroplane flight path, speed, attitude, engine power, configuration and operation, in addition to the parameters referred in paragraph (i) above, as follows:


(a) 
longitudinal acceleration;

(b)
lateral acceleration or sideslip angle;

(c)
Pilot input and/or control surface position-primary controls (pitch, roll, yaw);

Note.- For aeroplanes with conventional control systems “or” applies. For aeroplanes with non-mechanical control system “and” applies. In aeroplanes with split surfaces, a suitable combination of inputs is acceptable in lieu of recording each surface separately.

(d)
pitch trim position;

(e)
radio altitude;

(f)
glide path deviation;

(g)
localiser deviation;

(h)
marker beacon passage;

(i)
cockpit master warning;

(j)
NAV 1 and 2 frequency selection;

(k)
DME 1 and 2 distance;

(l)
landing gear squat switch status;

(m)
GPWS (ground proximity warning system);

(n)
angle of attack;

(o)
each hydraulic system (low pressure);

(p)
navigation data (latitude and longitude, ground speed and drift angle);

(q)
landing gear or gear selector position.

Type IA flight data recorder (FDR)
(iii)
Type IA flight data recorder (FDR) shall record the parameters required to determine accurately the aeroplane flight path, speed, attitude, engine power, configuration and operation, as follows:
Flight path and speed

(a) Pressure Altitude;

(b) Indicated Airspeed or Calibrated Airspeed;

(c) Air - ground status and each landing gear air ground sensor when practicable;

(d) Total or Outside Air Temperature;

(e) Heading  (Primary flight crew reference);

(f) Normal Acceleration;

(g) Lateral Acceleration;

(h) Longitudinal Acceleration (Body axis);

(i) Time or Relative Time Count;

(j) Navigation Data 
: Drift Angle, Wind Speed, Wind Direction, Latitude/Longitude;

(k) Groundspeed *;

(l) Radio Altitude *

Attitude

(a) Pitch Attitude;

(b) Roll Attitude;
(c) Yaw or sideslip angle *
(d) Angle of attack *;
Engine power

(a) Engine Thrust/power: Propulsive thrust/power on each engine, Cockpit thrust / Power lever position;

(b) Thrust reverse status *;
(c) Engine Thrust Command *;

(d) Engine Thrust Target *;

(e) Engine Bleed Valve Position *;

(f) Additional Engine Parameters *: EPR, N1, indicated vibration level, N2, EGT, TLA, fuel flow, fuel  cut-off lever position, N3;
Configuration

(a) Pitch trim surface position;

(b) Flaps *: Trailing edge flap position, Cockpit control selection;
(c) Slats *: Leading edge flap (slat) position, Cockpit control selection;

(d) Landing gear *: Landing gear, Gear selector position;

(e) Yaw Trim Surface Position *;

(f) Roll Trim Surface Position *;

(g) Cockpit trim control input position Pitch *;

(h) Cockpit trim control input position Roll *;

(i) Cockpit trim control input positionYaw *;

(j) Ground spoiler and speed brake *: Ground Spoiler position, Ground Spoiler selection, Speed brake position, Speed brake selection;
(k) De-icing and/or anti-icing systems selection *;

(l) Hydraulic Pressure (each system) *;

(m) Fuel Quantity *;

(n) AC Electrical Bus Status *;
(o) DC Electrical Bus status *;
(p) APU Bleed Valve Position *;

(q) Computed Center of Gravity *
Operation
(a) Warnings;

(b) Primary Flight Control surface and Primary Flight Control pilot input: pitch axis, roll axis, yaw axis;

(c) Marker beacon passage;

(d) Each Navigation Receiver Frequency Selection;

(e) Manual Radio Transmission Keying and CVR/FDR synchronization reference;

(f) Autopilot/Autothrottle/AFCS mode and engagement status *;

(g) Selected Barometric setting *: Pilot, First Officer;

(h) Selected Altitude (All pilot selectable modes of operation) *;

(i) Selected Speed (All pilot selectable modes of operation) *;

(j) Selected Mach (All pilot selectable modes of operation) *;

(k) Selected Vertical Speed (All pilot selectable modes of operation) *;

(l) Selected Heading (All pilot selectable modes of operation) *;

(m) Selected Flight Path (All pilot selectable modes of operation) *: Course/DSTRK, Path Angle;

(n) Selected Decision Height *;

(o) EFIS Display Format *: Pilot, First Officer;

(p) Multi-function/Engine/Alerts Display format *;

(q) GPWS/TAWS/GCAS status *: Selection of terrain display mode including pop-up display status, Terrain alerts, both cautions and warnings, and advisories, On/off switch position;

(r) Low pressure warning *: Hydraulic pressure, Pneumatic pressure;

(s) Computer Failure *;

(t) Loss of cabin pressure *;

(u) TCAS/ACAS (Traffic Alert and Collision Avoidance System/Airborne Collision Avoidance System)*;

(v) Ice Detection *;

(w) Engine warning each engine vibration *;

(x) Engine warning each engine over temperature *;

(y) Engine warning each engine oil pressure low *;

(z) Engine warning each engine over speed *;

(aa) Wind shear Warning *;

(ab) Operational Stall protection, Stick shaker and pusher activation *;

(ac) All cockpit flight control input forces *: Control wheel, Control Column, Rudder pedal cockpit input forces;

(ad) Vertical deviation *: ILS Glide path, MLS Elevation, GNSS approach path;

(ae) Horizontal deviation *: ILS Localizer, MLS Azimuth, GNSS approach path;

(af) DME 1 and 2 Distances *;

(ag) Primary Navigation System Reference *: GNSS, INS, VOR/DME, MLS, Loran C, ILS;

(ah) Brakes *: Left and Right Brake Pressure, Left and Right Brake Pedal Position;

(ai) Date *;

(aj) Event Marker *;

(ak) Head up Display in use *;

(al) Para Visual Display on *

Note 1.— Parameter requirements, including  range, sampling, accuracy and resolution, as contained in the Minimum Operational Performance Specification (MOPS) document for Flight Recorder Systems of the European Organization for Civil Aviation Equipment (EUROCAE) or equivalent documents.

Note 2.— The number of parameters to be recorded will depend on aeroplane complexity. Parameters without an * are to be recorded regardless of aeroplane complexity. Those parameters designated by an * are to be recorded if an information source for the parameter is used by aeroplane systems and/or flight crew to operate the aeroplane.

(iv)
All flight data recorders shall be capable of retaining the information recorded during at least the last 25 hours of their operation, except for the Type IIA flight data recorder, which shall be capable of retaining the information, recorded during at least the last 30 minutes of its operation. 

(v)
Flight recorders 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. Flight recorders shall meet the prescribed crashworthiness and fire protection specifications.
(vi)
A cockpit voice recorder shall be capable of retaining the information recorded during at least the last 30 minutes of its operation. Except for aircraft with individual Certificate of airworthiness was first issued after 1 January 1990, the cockpit voice recorder shall be capable of retaining the information recorded during at least the last two hours of its operation. An approved four channel cockpit voice recorder shall be capable of simultaneously recording the following information:
(a)
all communications spoken into any active microphone at the commander's normal flight station and all audio signals selected to the commander's headphones or loud speaker;
(b)
all communications spoken into active microphone at the co-pilot's normal flight station and all audio signals selected to the co-pilot's headphones or loud speaker;
(c)
all communications spoken into any active microphone at another flight crew station and all audio signals selected at that crew position; and
(d)
all conversation within the cockpit.

 (vii)
The flight data recorder and the cockpit voice recorder referred to above:
(a)
shall be so located and installed in compliance with the requirements of the Civil aviation authority; and
(b)
shall have securely attached an automatically activated underwater locating device.

(viii)
All aeroplanes for which the individual Certificate of airworthiness is first issued after 1 January 2005, which utilize data link communications and are required to carry a cockpit voice recorder, shall record on a flight recorder, all data link communications to and from the aeroplane. The minimum recording duration shall be equal to the duration of the CVR, and shall be correlated to the recorded cockpit audio.

From 1 January 2007, all aeroplanes which utilize data link communications and are required to carry a cockpit voice recorder, shall record on a flight recorder, all data link communications to and from the aeroplane. The minimum recording duration shall be equal to the duration of the CVR, and shall be correlated to the recorded cockpit audio.

(ix)
Sufficient information to derive the content of the data link communications message and, whenever practical, the time the message was displayed to or generated by the crew shall be recorded.

Note.— Data link communications include, but are not limited to, automatic dependent surveillance (ADS), controller-pilot data link communications (CPDLC), data link-flight information services (D-FIS) and aeronautical operational control (AOC) messages.

(x)
For Macao registered aircraft, the use of the following aircraft equipment is discontinued and not authorized:

(a)
Engraving metal foil flight data recorders;

(b)
Analogue data recorders using frequency modulation (FM); and

(c)
Photographic film flight data recorders.

(xi)
All aeroplanes of a maximum certificated take-off mass over 5,700 kg, required to be equipped with a flight data recorder and a cockpit voice recorder, may alternatively be equipped with two combination recorders (FDR/CVR).

(xii)
All multi-engine turbine powered aeroplanes of a maximum certificated take-off mass of 5,700 kg or less, required to be equipped with a flight data recorder and/or a cockpit voice recorder, may alternatively be equipped with one combination recorder (FDR/CVR).
Scale Q.

(i) If the maximum certificated take-off mass of the aeroplane exceeds 5,700 kg a flight crew compartment door shall be equipped.

(ii) In all aeroplanes which are equipped with a flight crew compartment door, this door shall be capable of being locked, and means shall be provided by which cabin crew can discreetly notify the flight crew in the event of suspicious activity or security breaches in the cabin.

(iii) From 1 November 2003, all aeroplanes of a maximum total weight in excess of 45500 kg or authorized to carry more than 60 passengers shall be equipped with an approved flight crew compartment door that is designed to resist penetration by small arms fire and grenade shrapnel, and to resist forcible intrusions by unauthorized persons. This door shall be capable of being locked and unlocked from either pilot’s station.

(iv) In all aeroplanes which are equipped with a flight crew compartment door in accordance with (iii) above, means shall be provided for monitoring from either pilot’s station the entire door area outside the flight crew compartment to identify persons requesting entry and to detect suspicious behaviour or potential threat.

Scale R.

(i)
(a)
In respect of aeroplanes having a maximum certificated take-off mass exceeding 5,700 kg., equipment sufficient to protect the eyes, nose and mouth of all members of the flight crew required to be carried by virtue of paragraph 18 for a period of not less than 15 minutes and, in addition, where the minimum flight crew required as aforesaid is more than one and a Cabin crew member is not required to be carried by virtue of paragraph 18, portable equipment sufficient to protect the eyes, nose and mouth of one member of the flight crew for a period of not less than 15 minutes.

(b)
In respect of aeroplanes having a maximum certificated take-off mass not exceeding 5,700 kg., the equipment specified in (i) (a) of Scale R except that in the case of such aeroplanes restricted by virtue of the operator's Operations manual to fly at or below flight level 250 and capable of descending as specified at sub-paragraph (A) hereunder, such equipment shall be sufficient to protect the eyes only.

(ii)
(a)
In respect of aeroplanes having a maximum certificated take-off mass exceeding 5,700 kg., portable equipment to protect the eyes, nose and mouth of all Cabin crew members required to be carried by virtue of paragraph 18 for a period of not less than 15 minutes.

(b)
In respect of aeroplanes having a maximum certificated take-off mass not exceeding 5,700 kg., the equipment specified in (ii) (a) of Scale R except that this requirement shall not apply to such aeroplanes restricted by virtue of the operator's Operations manual to fly at or below flight level 250 and capable of descending as specified at sub-paragraph (A) hereunder.

(A)
The aeroplane is capable of descending in accordance with the emergency descent procedure specified in the relevant flight manual and without flying below the minimum altitudes for safe flight specified in the Operations manual relating to the aeroplane, to flight level 100 within 4 minutes and of continuing at or below that flight level to its place of intended destination or any other place at which a safe landing can be made.

Scale S.

(i)
Signalling devices.

(ii)
Life-saving equipment including means of sustaining life as may be appropriate to the area overflown.

Scale T.

(i) Marine type pyrotechnical distress signals.

(ii) For each four or proportion of four persons on board, 100 grams of glucose toffee tablets.

(iii) For each four or proportion of four persons on board, 1 litre of fresh water in durable containers.

(iv) First aid equipment.

(v) For every 75 or proportion of 75 persons on board, 1 stove suitable for use with aircraft fuel.

(vi) One cooking utensil, in which snow or ice can be melted.

(vii) Two snow shovels.

(viii) Two ice saws.

(ix) Single or multiple sleeping-bags, sufficient for the use of one-third of all persons on board.

(x) One arctic suit for each member of the crew of the aircraft.

Scale U.

(i) A ground proximity warning system which shall be capable of providing automatically a timely and distinctive warning to the flight crew when the aeroplane is in potentially hazardous proximity to the earth's surface. 

(ii) A ground proximity warning system shall provide, as a minimum, warnings of the following circumstances:

(a)
excessive descent rate;
(b)
excessive terrain closure rate;
(c)
excessive altitude loss after take‑off or go‑around;
(d)
unsafe terrain clearance while not in landing configuration;
(A)
gear not locked down; 
(B)
flaps not in a landing position; and
(e)
excessive descent below the instrument glide path.

(iii) All turbine-engined aeroplanes of a maximum total weight authorized in excess of 15000kg or authorized to carry more than 30 passengers shall be equipped with a ground proximity warning system which has a forward looking terrain avoidance function.
(iv) All turbine-engined aeroplanes of a maximum total weight authorized in excess of 5700 kg or authorized to carry more than nine passengers, for which the individual certificate of airworthiness is first issued on or after 1 January 2004, shall be equipped with a ground proximity warning system which has a forward looking terrain avoidance function.

(v) From 1 January 2007, all turbine-engined aeroplanes of a maximum total weight authorized in excess of 5700 kg or authorized to carry more than nine passengers, shall be equipped with a ground proximity warning system which has a forward looking terrain avoidance function.

(vi) From 1 January 2007, all turbine-engined aeroplanes of a maximum total weight authorized in 5700 kg or less and authorized to carry more than five but not more than nine passengers shall be equipped with a ground proximity warning system which provides the warnings in (ii)(a) and (c), warning of unsafe terrain clearance and a forward looking terrain avoidance function.

(vii) From 1 January 2007, all piston-engined aeroplanes of a maximum total weight authorized in excess of 5700 kg or authorized to carry more than nine passengers shall be equipped with a ground proximity warning system which provides the warnings in (ii)(a) and (c), warning of unsafe terrain clearance and a forward looking terrain avoidance function.

Scale V.

(i)
If the aircraft may in accordance with its Certificate of airworthiness carry more than 19 and less than 100 passengers, one portable battery-powered megaphone capable of conveying instructions to all persons in the passenger compartment and readily available for use by a member of the crew.

(ii)
If the aircraft may in accordance with its Certificate of airworthiness carry more than 99 and less than 200 passengers, two portable battery-powered megaphones together capable of conveying instructions to all persons in the passenger compartment and each readily available for use by a member of the crew.

(iii)
If the aircraft may in accordance with its Certificate of airworthiness carry more than 199 passengers, 3 portable battery-powered megaphones together capable of conveying instructions to all persons in the passenger compartment and each readily available for use by a member of the crew.

(iv)
If the aeroplane may in accordance with its Certificate of airworthiness carry more than 19 passengers:

(a)
a public address system; and

(b)
an interphone system of communication between members of the flight crew and the Cabin crew members.

Scale W.
(i) Marine type pyrotechnical distress signals.

(ii) For each four or proportion of four persons on board, 100 grams of glucose toffee tablets.

(iii) For each four or proportion of four persons on board, 1 litre of fresh water in durable containers.

(iv) First aid equipment.

Scale X.

(i)
Equipment to measure and indicate continuously the dose rate of total cosmic radiation being received (i.e. the total of ionizing and neutron radiation of galactic and solar origin) and the cumulative dose on each flight. The display unit of the equipment shall be readily visible to a flight crew member.

(ii)
Provided that an aircraft shall not be required to carry the said equipment if before take-off the equipment is found to be unserviceable and it is not reasonably practicable to repair or replace it at the aerodrome of departure and the radiation forecast available to the commander of the aircraft indicates that hazardous radiation conditions are unlikely to be encountered by the aircraft on its intended route or any planned diversion there from.

Note.- The equipment is calibrated on the basis of assumptions acceptable to the appropriate national authorities
Scale Y.

(i)
If the speed limitations of the aeroplane are expressed in terms of mach number, a mach number indicator.


Note.- This does not preclude the use of the airspeed indicator to derive Mach number for ATS purposes.
Scale Z.

(i) All turbine-engined aeroplanes of a maximum certificated take-off mass in excess of 15 000 kg or authorized to carry more than 30 passengers shall be equipped with an airborne collision avoidance system (ACAS II).

(ii) From 1 January 2005 all turbine-engined aeroplanes of a maximum certificated take-off mass in excess of 5,700 kg or authorized to carry more than 19 passengers shall be equipped with an airborne collision avoidance system (ACAS II).
(iii) An airborne collision avoidance system (ACAS II) shall operate in accordance with the relevant provisions of ICAO Annex 10, Volume IV.
Scale AA.

Type V flight data recorder (FDR)
(i)
Type V flight data recorder (FDR) shall record the parameters required to determine accurately the helicopter flight path, speed, attitude and engine power, as follows:

(a)
Time (UTC when available, otherwise elapsed time);

(b)
Pressure-altitude;

(c)
Indicated air speed; 

(d)
Magnetic heading; 

(e)
Normal acceleration; 

(f)
Pitch attitude; 

(g)
Roll attitude; 

(h)
Radio transmission keying; 

(i)
Thrust of each engine;

(j)
Main rotor speed;

(k)
Pilot input and/or control surface position-primary controls (Collective pitch, longitudinal cyclic pitch, lateral cyclic pitch, tail rotor pedal);

(l)
Hydraulics, each system )low pressure);

(m)
outside air temperature or total air temperature;

(n)
autopilot/autothrottle/automatic flight control system mode and engagement status;

(o)
Stability augmentation system engagement.

Type IV flight data recorder (FDR)
(ii)
Type IV flight data recorder (FDR) shall record the parameters required to determine accurately the helicopter flight path, speed, attitude, engine power and operation, in addition to the parameters referred in paragraph (i) above, as follows:

(a)
Main gear box oil pressure;

(b) 
Main gear box oil temperature;

(c) 
Yaw acceleration (or yaw rate);

(d) 
Sling load force;

(e) 
Longitudinal acceleration;

(f)
Lateral acceleration or sideslip angle;

(g)
Longitudinal acceleration;

(h)
Lateral acceleration or sideslip angle;

(i)
Radio altitude;

(j)
Glide path deviation;

(k)
Localiser deviation;

(l)
Marker beacon passage;

(m)
Cockpit master warning;

(n)
NAV 1 and 2 frequency selection;

(o)
DME 1 and 2 distance;

(p)
Navigation data (latitude and longitude, ground speed and drift angle);

(q)
Landing gear or gear selector position.

Type IVA flight data recorder (FDR)
(iii)
Type IVA flight data recorder (FDR) shall record the parameters required to determine accurately the helicopter flight path, speed, attitude, engine power, configuration and operation.  The parameters that satisfy the requirements for a Type IVA flight data recorder are listed in the paragraphs below:
Flight path and speed
(a)
Pressure Altitude;

(b)
Indicated Airspeed;

(c)
Outside Air Temperature;

(d)
Heading;

(e)
Normal Acceleration;

(f)
Lateral Acceleration;

(g)
Longitudinal Acceleration (Body axis);

(h)
Time or Relative Time Count;

(i) Navigation Data *
: Drift Angle, Wind Speed, Wind Direction, Latitude/Longitude;

(j)
Radio Altitude *.

Attitude
(a) Pitch Attitude;

(b) Roll Attitude;

(c) Yaw rate.

Engine power
(a) Power on each engine: Free Power Turbine Speed (NF), Engine Torque, Engine Gas Generator Speed (Ng), Cockpit Power Control position;

(b) Rotor: Main rotor speed, Rotor brake;

(c) Main gearbox oil pressure *;

(d) Gearbox oil temperature *: Main gearbox oil temperature, Intermediary gearbox oil temperature, Tail rotor gearbox oil temperature;

(e) Engine exhaust gas temperature (T4) *;

(f) Turbine inlet temperature (TIT/ITT) *

Configuration
(a) Landing gear or gear selector position *;

(b) Fuel Quantity *;

(c) Ice detector liquid water content *

Operation

(a) Hydraulics low pressure;

(b) Warnings;

(c) Primary Flight Controls - Pilot input and/or control output position: Collective pitch, Longitudinal cyclic pitch, Lateral cyclic pitch, Tail rotor pedal, Controllable stabilator, Hydraulic selection;

(d)
Marker beacon passage;

(e)
Each Navigation Receiver Frequency Selection;

(f)
AFCS mode and engagement status *;

(g)
Stability augmentation system engagement *;

(h)
Indicated sling load force *;

(i)
Vertical deviation *: ILS Glide Path, MLS Elevation, and GNSS approach path;

(j)
Horizontal deviation *: ILS Localizer, MLS Azimuth, and GNSS approach path;

(k)
DME 1 and 2 Distances *;

(l)
Altitude rate *;

(m)
Ice detector liquid water content *;

(n)
Helicopter Health and Usage Monitor System (HUMS) *: Engine data, Chip detectors, track timing, Exceedances discretes, and broadband average engine vibration

Note 1. — Parameter requirements, including range, sampling, accuracy and resolution, as contained in the Minimum Operational Performance Specification (MOPS) document for Flight Recorder Systems of the European Organization for Civil Aviation Equipment (EUROCAE) or equivalent documents.

Note 2. — The number of parameters to be recorded will depend on helicopter complexity. Parameters without an * are to be recorded regardless of helicopter complexity. Those parameters designated by an * are to be recorded if an information source for the parameter is used by helicopter systems and/or flight crew to operate the helicopter.

(iv)
Types IV and V flight data recorders shall be capable of retaining the information recorded during at least the last ten hours of their operation.

(v)
Flight recorders 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. Flight recorders shall meet the prescribed crashworthiness and fire protection specifications.
(vi)
A cockpit voice recorder shall be capable of retaining the information recorded during at least the last 30 minutes of its operation. Except for aircraft with individual Certificate of airworthiness was first issued after 1 January 1990, the cockpit voice recorder shall be capable of retaining the information recorded during at least the last two hours of its operation. An approved four channel cockpit voice recorder shall be capable of simultaneously recording the following information:
(a)
all communications spoken into any active microphone at the commander's normal flight station and all audio signals selected to the commander's headphones or loud speaker;
(b)
all communications spoken into active microphone at the co-pilot's normal flight station and all audio signals selected to the co-pilot's headphones or loud speaker;
(c)
all communications spoken into any active microphone at another flight crew station and all audio signals selected at that crew position; and
(d)
all conversation within the cockpit.
 (vii)
The flight data recorder and the cockpit voice recorder referred to above:
(a)
shall be so located and installed in compliance with the requirements of the Civil aviation authority; and
(b)
shall have securely attached an automatically activated underwater locating device.

(viii)
All helicopters for which the individual Certificate of airworthiness is first issued after 1 January 2005, which utilize data link communications and are required to carry a cockpit voice recorder, shall record on a flight recorder, all data link communications to and from the helicopter. The minimum recording duration shall be equal to the duration of the CVR, and shall be correlated to the recorded cockpit audio.

From 1 January 2007, all helicopters which utilize data link communications and are required to carry a cockpit voice recorder, shall record on a flight recorder, all data link communications to and from the helicopter. The minimum recording duration shall be equal to the duration of the CVR, and shall be correlated to the recorded cockpit audio. 

(ix)
Sufficient information to derive the content of the data link communications message and, whenever practical, the time the message was displayed to or generated by the crew shall be recorded.

Note.— Data link communications include, but are not limited to, automatic dependent surveillance (ADS), controller-pilot data link communications (CPDLC), data link-flight information services (D-FIS) and aeronautical operational control (AOC) messages.

(x)
For Macao registered aircraft, the use of the following aircraft equipment is discontinued and not authorized:

(a)
Engraving metal foil flight data recorders;

(b)
Analogue data recorders using frequency modulation (FM); and

(c)
Photographic film flight data recorders.
(xi)
All helicopters of a maximum certificated take-off mass over 2 700 kg, required to be equipped with a flight data recorder and/or a cockpit voice recorder, may alternatively be equipped with one combination recorder (FDR/CVR).

Scale BB.

(i)
An emergency lighting system to provide illumination in the passenger compartments sufficient to facilitate the evacuation of the aircraft notwithstanding the failure of the lighting systems specified in paragraph (ii) of Scale G.

(ii)
An emergency lighting system to provide illumination outside the aircraft sufficient to facilitate the evacuation of the aircraft.

Scale CC.

(i)
A quick donning type of oxygen mask which will readily supply oxygen upon demand at the duty station of each flight crew member.

Scale DD.
(i) Survival ELT (ELT(S)) - An ELT which is removable from an aircraft, stowed so as to facilitate its ready use in an emergency, and manually activated by survivors.

(ii) Flights over water (Helicopters) - For performance Class 1 and 2 helicopters when flying over water at a distance from land corresponding to more than 10 minutes at normal cruise speed; and for Class 3 helicopters when flying over water beyond autorotational or safe forced landing distance from land.

(iii) Designated land areas - Aircraft when operated across land areas which have been concerned as areas in which search and rescue would be especially difficult, shall be equipped with such signaling devices and life-saving equipment (including means of sustaining life) as may be appropriate to the area overflown.

For aeroplane commercial air transport operations:
(iv) Except as provided for in (v), until 1 January 2005 all aeroplanes operated on long-range over-water flights shall be equipped with at least two survival ELT (ELT(S)).

(v) All aeroplanes for which the individual certificate of airworthiness is first issued after 1 January 2002, operated on long-range over-water flights shall be equipped with at least two ELTs, one of which shall be automatic.

(vi) From 1 January 2005, all aeroplanes operated on long-range over-water flights shall be equipped with at least two ELTs, one of which shall be automatic.

(vii) Except as provided for in (viii), until 1 January 2005 aeroplanes on flight over designated land areas shall be equipped with at least one ELT.

(viii) All aeroplanes for which the individual certificate of airworthiness is first issued after 1 January 2002, on flight over designated land areas shall be equipped with at least one automatic ELT.

(ix) From 1 January 2005, aeroplanes on flight over designated land areas shall be equipped with at least one automatic ELT.

For aeroplane other than commercial air transport operations:

(x) Except as provided for in (xi), until 1 January 2005 all aeroplanes operated on long-range over-water flights and when operated on flights over designated land areas shall be equipped with one ELT.

(xi) All aeroplanes for which the individual certificate of airworthiness is first issued after 1 January 2002, operated on long-range over-water flights and when operated on flights over designated land areas shall be equipped with one automatic ELT.

(xii) From 1 January 2005, all aeroplanes operated on long-range over-water flights and when operated on flights over designated land areas shall be equipped with one automatic ELT.

For helicopter:

(xiii) Except as provided for in (xiv), until 1 January 2005 all helicopters operating on flights over water shall be equipped with at least one ELT(S) per raft if raft is required to be carried according to RNAM Fifth Schedule but not more than a total of two ELTs are required.

(xiv) Helicopters for which the individual certificate of airworthiness is first issued after 1 January 2002, operating on flights over water shall be equipped with at least one automatic ELT and at least one ELT(S) in a raft if raft is required to be carried according to this Schedule.

(xv) From 1 January 2005, all helicopters operating on flights over water shall be equipped with at least one automatic ELT and at least one ELT(S) is a raft if raft is required to be carried according to this Schedule.

(xvi) Except as provided for in (xvii), until 1 January 2005 helicopters on flights over designated land areas shall be equipped with at least one ELT.

(xvii) Helicopters for which the individual certificate of airworthiness is first issued after 1 January 2003, on flights over designated land area shall be equipped with at least one automatic ELT.

(xviii) From 1 January 2005, helicopters on flights over designated land areas shall be equipped with at least one automatic ELT.

(xix) All ELT equipment carried to satisfy the requirements of this scale shall operate in accordance with the relevant provisions of ICAO Annex 10, Volume III.
Scale EE

(i)
From 1 January 2005, the operator of a Macao registered aeroplane of a maximum certificated take‑off mass in excess of 27,000 kg shall establish and maintain a flight data analysis programme as part of its accident prevention and flight safety programme as required by paragraph 26 (7) of this Regulation.

Note. — An operator may contract the operation of a flight data analysis programme to another party while retaining overall responsibility for the maintenance of such a programme.

(ii)
The flight data analysis programme established by the operator of a Macao registered aeroplane shall be non-punitive and contain adequate safeguards to protect the source(s) of the data. 

�For a Type IA flight data recorder, the parameters without an asterisk (*) are mandatory parameters, which shall be recorded. In addition, the parameters designated by an asterisk (*) shall be recorded if an information data source for the parameter is used by aeroplane systems or the flight crew to operate the aeroplane.


* 	For Type IVA flight data recorder, the parameters without an asterisk (*) are mandatory parameters, which shall be recorded.  In addition, the parameters designated by an asterisk (*) shall be recorded if an information data source for the parameter is used by helicopter systems or the flight crew to operate the helicopter.
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