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Fnational Organization for Standardization) is a worldwide
national standards bodies (ISO member bodies). The work
nternational Standards is normally carried out through I1SO
mittees. Each member body interested in a subject for
ical committee has been established has the right to be
on that committee. International organizations, govern-
on-governmental, in liaison with 1SO, also take part in the
llaborates closely with the International Electrotechnical
IEC) on all matters of electrotechnical standardization.

ional Standards adopted by the technical committees are
the member bodies for voting. Publication as an Interna-
rd requires approval by at least 75 % of the member bodies

casting a votp.

International|Standard ISO 6702-1 was prepared by Technical.Committee

ISO/TC 20,

and ground ¢

This first edi

Three classe

ircraft and space vehicles, Sub-Committee SC'9, Air cargo
quipment.

[on of ISO 6702-1 cancels and replaces-ISO 6702:1984.

of systems have been designated:

— class | syptems, with a very high leyelhof confidence and of high ac-
curacy;

— class Il systems, with a high/tevel of confidence and of lower accu-
racy;

— class Il systems, with<a-high level of confidence, and measuring and
displaying only the aircraft balance condition.

ISO 6702 consists,-of the following parts, under the general title
Aircraft — Requirements for on-board weight and balance systems:

— Part 1:

— Part 2
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INTERNATIONAL STANDARD

ISO 6702-1:1991(E)

Aircraft — Requirements for on-board weight and balance

systems —
Part 1:
General

Section 1:
11 Scgope
This part of ISO 6702 specifies requirements for the
function| characteristics and installation of an on-

board ight and balance system for use on civil
transport aircraft.

It not intended to specify design methods,\.\mech-
anisms or material to fulfil the requirements speci-
fied.

1.2 Normative references

The follpwing standards“Contain provisions which,
through |reference in this' text, constitute provisions
of this part of ISO 6702. At the time of publication,
the editions indicated were valid. All standards are
subject {o revision, and parties to agreements based
on this pari¢of ISO 6702 are encouraged to investi-
gate the| possibility of applying the most recent edi-
tions of | i ;
and ISO maintain registers of currently valid Inter-
national Standards.

ISO 6702-2:1991, Requirements for on-board weight
and balance systems — Part 2: Design, performance
and interface characteristics."

ISO 7137:1987, Environmental conditions and test
procedures for airborne equipment.?

General

ARINC 429, Mark 33 Digital Informa
Systems DITS, Aeronautical Radio Inc.

1.3 General requirements

1.3.1 The basic on-board weight and

ion Transfer
USA), 1987.

balance sys-

tem (OBWBS) shall provide a dirdct, accurate

measurement and display of the a
weight and centre of gravity under
conditions. Optional functions may be i

The system shall function independent
tem external to the aircraft, with the
ground electrical power when aircraft
available.

1.3.2 This part of ISO 6702 specifies
for three classes of aircraft on-boarg
balance systems.

a) Class | systems shall be of high
erformance, with a very high |

ctual aircraft
round static
cluded.

y of any sys-
exception of
power is not

Fequirements
weight and

ccuracy and
vel of confi-

dence, and shall be capable of measuring and
displaying both the aircraft weight and aircraft

balance condition.

b) Class Il systems shall have a high level of confi-

dence, without meeting the accu

racy require-

ments of class | systems, while being capable of

measuring and displaying both

the aircraft

weight and aircraft balance condition.

1) De facto ARINC 737, On-board Weight and Balance System, Aeronautical Radio Inc. (USA), 1985.

2) Endorsement, in part, of the publication EUROCAE ED-14B/RTCA DO-160B (a document published jointly by the
European Organisation for Civil Aviation Electronics and the Radio Technical Commission for Aeronautics).
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c) Class lll systems shall have a high level of con- be provided by established ground procedures and
fidence, without meeting the accuracy require- equipment for aircraft weight and balance systems.
ments of class | systems, while being capable of
measuring and displaying only the aircraft bal-
ance condition.

1.4.2 Class Il and class lll systems

1.3.3 “Level of confidence”, in the context of this

part of ISO 6702, is intended to mean the overall

measurement validity resulting from the following
factors:

The purpose of class Il and class |l OBWBS is to
provide a reliable means of detecting major errors
in the weight and balance condition determined by
ground procedures and equipment, before aircraft

- measuremwﬂ—fakFWrn-mmmmmnj‘ not be
used to meet the requirements of class |-systems.

— statistical |nterval of confidence;

— probability] of undetected system failure at dis-

patch (including the effect of any built-in redun- .
dancies o1 duplications). 1.4.3 Level of confidence

The general objective for'the overall level ¢f confi-

1.4 Purpose of weight and balance dence (see 1.3.3) shall be:

systems

— 99,7 % min. for class | OBWBS (very high level
1.4.1 Class|l systems of confidence);
The purpose ¢f class | OBWBS is to provide at least — 95 % min, for class Il or class Il OBWBS (high
as accurate weight and balance information as can level of confidence).
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Section 2: Class | on-board weight and balance systems

21 System requirements

The system shall determine the actual aircraft
weight and location of the centre of gravity, as fol-
lows.

2.1.2.2 Aircraft brakes locked or released.

2.1.2.3 Landing gear steering set from zero to

minimum turning radius.

2.1.2.4 Continuous aircraft brakes
variations from- 20 °C above maximum

The systém shall determine and display the aircraft
weight af least throughout a range from 10 % below
aircraft tare weight to 15 % above the maximum taxi
gross wdight. An overflow indication shall be pro-
vided if ccalculated weight exceeds maximum dis-
playable [value.

2.1.1.2 (Centre of gravity

The systém shall determine and display the location
of the celntre of gravity throughout a system range
determined as follows.

2.1.1.2.1 | General

Determine the aircraft maximum centre of gravity
range, ekpressed in percent of reference chord,
using fof example the mean aerodynamic chord
(MAC) or equivalent, by subtracting the most for-
ward limjt from the most aft limit. Extend-the most
forward aircraft limit forward by 50 % ‘of the aircraft
range, of 20 % MAC forward of the~forward design
limit, whichever is further forward. .Extend the most
aft aircrdft limit aft by 50 % of-the aircraft range, or
20 % aft10f the static aft tipping point, whichever is
further aft.

2.1.1.2.2 | Lateral centreof gravity

Where requiredfor a specific aircraft usage, the
system jvall be~capable of determining the location

of the laferal centre of gravity of the aircraft within
a symmdirie’ envelope 10 % greater than the limits

permitted for dispatch through cool dg
ent.

temperature
temperature
wn to ambi-

2.1.25 50 % variations of normal landing gear

oleostrut pressure for any, jpermissibl
strut extension.

2.1.2.6 110 km/h {60-kt) wind, or aircra
ground operations.limit, whichever is lo
an azimuth of 360°. The system shall pr|
weight and_tentre of gravity indicationg
gusts of up/to at least 18 km/h (10 kt
Manuel input of average wind and az
ceptable.

2.1.2.7 Any combination of operating ¢
zero to ground taxiing/or manceuvring

e degree of

ft maximum
wer, through
pvide steady
under wind
differential.
muth is ac-

ngines from
thrust, over

the aircraft’s approved range of airport lelevation.

2.1.2.8 Any effect of loading or unloading of the
aircraft, or of transferring load or fuel op board.

2.1.2.9 Landing gear tilt hydraulic systém on or off.

2.1.3 Accuracy

displaying the actual aircraft weight anfd location of
the centre of gravity to within £+ 1 % ¢f actual air-
craft weight and + 1 % of the reference|chord (MAC
or equivalent). If required, the location of the lateral
centre of gravity shall be determined and displayed
to within + 3 % of the lateral centre of gjravity range.

The system shall be capable of dete(Emining and

It shall be aimed to guarantee the abgve accuracy

of aircraft certified lateral centre of gravity.

2.1.2 Mode of operation

The system shall determine the aircraft weight and
the location of the centre of gravity in both the
ground static mode and the taxiing mode and shall
automatically compensate for the following factors.

2.1.2.1 Any combination of ramp slopes up to 3 %
aircraft pitch and/or roll attitude changes up to 3° in
excess of the established range of aircraft ground
handling attitude excursion.

to within three standard deviations.

2.1.4 Response time

The system shall respond to a command to continu-
ously display weight and the location of the centre
of gravity within 1 min of the initial self-test.

2.1.5 System components

The system shall consist of the minimum com-
ponents required to perform the functions specified
in this part of ISO 6702. A typical system may com-
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prise four subsystems, possibly duplicated, plus
connecting lines or cabling: the display unit, the
computer unit, the calibration unit and the sensors.
No external equipment, ramps, stabilizers or tem-
porary aircraft-to-ground supports shall be required.

2.1.51 Component description

21.51.3 Sensors

The sensors shall dectect changes in aircraft weight
and attitude and transmit them to the computer unit.
Number, mounting and location of sensors shall be
determined by the specific aircraft and system de-
sign. Devices designed to overcome landing gear
system friction, if used, and attitude sensors shall
be considered part of the sensor subsystem.

2.1.51.4 Calibration unit

2.1.5.1.1 Display-unit

The display tnit shall display a continuous digital
readout of aircraft weight to the nearest 100 kg in
four lighted djgits of size 6,4 mm min. It shall display
a continuous| digital readout of the location of the
centre of grayity to the nearest 0,1 % of the refer-
ence chord {MAC or equivalent) in three lighted
digits of size 5,4 mm min.

The readout ghall be visible under conditions of full
sunlight to tqtal darkness. Display unit lighting in-
tensity shall be controlied by normal cockpit instru-
ment lighting|controls, unless individual controls are
provided.

The display unit shall comprise all controls necess-
ary to operale and self-test the system. If controls
are required [for in-flight adjustment, they shall be
located on the display unit. The display unit shall
provide sepdrate indication when preset limits of
weight and lgcation of the centre of gravity are ex-
ceeded, or when the system is operating in. de-
graded modg, if these options are exercised-(see
2.2).

The display ynit location, actuation and~integration
into flight dedk controls shall comply with flight deck
layout optimization requirements.

2.1.51.2 Computer unit

The computel unit shall) perform the operations re-
quired by the system functions. The unit shall have

of weight an g v
exceeded. The computer shall provide a malfunction
warning indication at the display unit or through a
centralized display system whenever a system fail-
ure occurs or the error on either aircraft weight or
location of the centre of gravity exceeds preset lim-
its. It shall include controls or provisions for mal-
function troubleshooting. The unit shall have
provisions for ARINC 429 outputs for use by external
monitoring equipment such as AIDS (Airborne Inte-
grated Data System).

It shall be possible to replace the computer unit
without requiring system recalibration.

All calibration data shall be stored in aycajibration
unit, which shall remain with the aircraft when other
components are replaced, to preclude the peed for
recalibration. The calibration unit.shall contain the
controls necessary to adjust(the system [to read
within the specified accuragy \limits on a particular
aircraft; they shall be protected against upauthor-
ized or inadvertent use:

2.1.5.2 Component-dimensions, compatibility and
interface

The OBWBS.components shall meet the dimgnsions,
compatibility, interface and interchangeal]ility re-
quirements specified in ISO 6702-2.

2.1.5.3 Power supply

The system shall operate from aircraft electrical
power, 115 V a.c. 400 Hz. The system shall plso op-
erate when the aircraft is powered from al ground
power source, and shall continue to operate without
interruption after normal system transients qr power
interruptions (for example, changeover from ground
power to aircraft power).

2.1.5.4 Weight

System weight shall be minimized consistent with
function, maintenance and reliability requirfements.
The design objective of the system weight, less
connecting lines or cables, shall not exceed|22,7 kg.

requirements

The system shall meet the requirements of ISO 7137,
as follows.

2.1.6.1 All components within the pressurized
fuselage shall meet the requirements of ISO 7137 for
class A-2 equipment for temperature and altitude.

2.1.6.2 All other components shall meet the re-
guirements of 1ISO 7137 for class D-2 and E-2 equip-
ment for temperature and altitude.
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2.1.6.3 All components shall meet the require-
ments of ISO 7137 for category B “Severe humidity”
conditions.

21.6.4 All components shall meet all other re-
quirements of ISO 7137 except that components
within the pressurized fuselage are exempt from the
“Waterproofness” and “Fluids susceptibility” re-
quirements.

hall withstand an aircraft

2165
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function troubleshooting of its functions. The system
design shall permit isolation and testing of individual
sensors. The equipment shall be designed so that
failure of the self-test feature cannot cause the sys-
tem to malfunction.

2.1.7.4 Calibration

The system’s components shall be designed so that
calibration is not required at intervals of less than

weight fange from zero weight to 150 % greater
than makimum taxi gross weight, without damage
or loss of calibration. The sensors shall be capable
of withgtanding the stresses resulting from the
maximum hard landing specified for a particular
aircraft type without damage.

21.6.6 [The system shall withstand a centre of
gravity range 100 % greater than the aircraft ground
operating centre of gravity range without damage
or loss gf calibration.

2.1.6.7 [The sensors shall withstand, without dam-
age or fatigue, the stresses and deflections of the
landing pgear during take-off, landing, taxiing, brak-
ing and|loading operations for a period equal to
15 000 I3anding cycles or a predicted number of cy-
cles compatible with 10 000 flight hours, whichever.
is the lafger. The sensors shall be capable of with=
standing| at least 150 % of aircraft maximum *taxi
gross weight.

2.1.7 Maintainability and reliability

2.1.7.1 [Construction

Standarj parts, fittings and(fasteners shall be used
wherevelr possible.

2.1.7.2 Component-replacement

No spegial tools=shall be required to remove and
replace |system components, except that special
tools mgyCbe required for the installation of sensor
mounts.
shall require the minimum dismantling of other air-
craft systems or components. It shall be a design
objective to be able to replace any system com-
ponent, adjust as required, and test the system
within one hour. Sensor and sensor mounting de-
sign shall minimize the possibility of sensor damage
during removal or replacement.

2.1.7.3 Malfunction troubleshooting

Self-test of the system shall be carried out by one
person at the display unit. The computer shall be
equipped with a test connector or controls for mal-

the equivalent of 10 000 flight hours.

21.7.5 Adjustment

The system shall be designed. so that| zero adjust-
ments are automatically performed on jeach flight.

2.1.7.6 Operational reliability

The system shalkbe designed to have a minimum
dispatch reliability of 99 % of operatignal flight de-
partures, taking into account all detgcted system
failures anhd degrade mode operation, if provided.

21477 Interchangeability

Al components shall be designed so that they can
be interchanged with any identical compponent with-
out adjustment. Components tailored fgr a particular
aircraft type shall be interchangeable| with similar
components for other aircraft types with minimum
adjustment of the system. There shgll be no re-
quirement for calibration or recalibrafion in either
case.

2.2 Optional functions

The following options have been identified as po-
tentially desirable additional functiong to be indi-
vidually specified and mutually agreed upon
between manufacturer and user as nequired. Op-
tional functions shall have no adverse effect on
basic system functions, characteristics or instal-
lation.

The system should be able to accept inputs such as
fuel flow, fuel quantity and fuel transfer monitors and
angle of attack or pitch attitude from the navigation
system and should be able to calculate and display
in-flight weight and the location of the centre of
gravity based upon the last static reading.

2.2.2 In-flight fuel usage planning

The system should be able to forecast the effect on
aircraft weight and balance due to a proposed fuel
usage or transfer schedule.
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2.2.3 Remote displays

The system should provide remote display(s) of air-
craft weight and balance.

2.2.4 Tail tip audible alarm

The system should provide a signal for an audible
alarm to indicate a potential aircraft tail tip con-
dition. In convertible or Combi cargo aircraft the
same alarm sugnal should provnde a resettable out-
put signal to—s ! pe

loading systems.

2.2.5 Flat tyre or strut indication

The system should provide an indication or method
of sensing a flat aircraft strut or low tyre pressure.

2.2.6 Hard landing indication

The system should provide a resettable indication
of any landing which experiences landing loads
equal to or expeeding that specified as a hard land-
ing for a particular aircraft.

2.2.7 Remote display of preset weight and
balance Iimils

The system should indicate on remote display units

when preset weight and balance limits are met or
exceeded.

2.2.8 AIDS putputs

The system should provide signals to antAIDS or
flight recorder|. Signal values shall be inaccordance

with the requirements of a particular AIDS or flight
recorder, but in any case shall be compatible with
the relevant interface specifications.

2.2.9 Degrade mode

The degraded capability should be maintained
within accuracy limits of 2 % of actual weight or
MAC in the event of one or more sensors failing, by
prowdmg complementary replacement sensors. An

tamed in the event of one of any redungant or
duplicated system components failing. Positive indi-
cation at the display unit that the system is joperat-
ing in the degraded mode should be“providef.

2.2.10 Printed display

The system should beé.tapable of providing final
weight and balance(data to an on-board pripter, or
of transmitting this information to a remote| printer
through ACARS, AIRCOM or equivalent data trans-
mission systems.

2.2.11." Lateral centre of gravity (if not a|basic
requirement)

The system should determine the lateral locption of
the centre of gravity of the aircraft within |]a sym-

‘metrical envelope 10 % greater than the |aircraft

certified limits of lateral location of the cgntre of
gravity and should display the location of theg lateral
centre of gravity within 3 % of the aircraft| lateral
centre of gravity range.
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Section 3: Class Il on-board weight and balance systems

3.1 System requirements

The system shall determine the actual aircraft
weight and location of the centre of gravity as fol-
lows.

3.1.1

weight gt least throughout a range from 10 % below
aircraft fare weight to 15 % above the maximum taxi
gross weight. An overflow indication shall be pro-
vided if| calculated weight exceeds maximum dis-
playable value.

3.1.1.2 [Centre of gravity

The sys{em shall determine and display the aircraft
location|of the centre of gravity throughout a system
range determined as follows.

Determipe the aircraft maximum centre of gravity
range, dxpressed in percent of reference chord, us-=
ing for ¢xample the mean aerodynamic chord (MAC)
or equivalent, by subtracting the most forward._limit
from thg most aft limit. Extend the most forward air-
craft linlit forward by 50 % of the aircraft_range, or
20 % MAC forward of the forward, design limit,
whichevier is further forward. Extend:the most aft

in at legst the taxiing mode, or preferably both the
taxiing and’the static modes, and shall compensate

3.1.21.3 Any effect of loading or unloading of the
aircraft, or of transferring load or fuel on board.

3.1.2.1.4 Other compensation factors may be taken
into account using correction charts or equivalent
means, but may also be taken into account auto-

3.1.2.2 Compensation using correction charts or
other means

3.1.2.21 Any combination’ of ramp $lopes up to
3 %, aircraft pitch and/or roll attitude dhanges up to
3° in excess of thie Jestablished range of aircraft
ground handling-attitude excursion.

3.1.2.2.2 Aircraft brakes locked or relgased.

3.1.2.2.3 " Landing gear steering set fof zero to min-
imum)turning radius.

3.1.2.2.4 Aircraft brakes temperature |between am-
bient and 20 °C above maximum temperature per-
mitted for dispatch.

3.1.2.25 110 km/h (60 kt) wind, or 3ircraft maxi-
mum ground operations limit, whichejver is lower,
through an azimuth of 360°.

3.1.2.2.6 Any combination of operating engines
from zero to ground taxiing/or mancepvring thrust,
over the aircraft’s approved range of| airport elev-
ation.

3.1.2.2.7 Landing gear tilt hydraulic $ystem on or
off.

3.1.3 Accuracy

The system shall be capable of detgrmining and

for the following factors.

3.1.2.1 Automatic compensation

3.1.21.1 50 % variations of normal landing gear
oleostrut pressure for any permissible degree of
strut extension.

3.1.21.2 The system shall provide steady weight
and location of the centre of gravity indications un-
der wind gusts of up to at least 18 km/h (10 kt) dif-
ferential.

displaying the actual aircraff weight and location of
the centre of gravity to within + 2 % of the aircraft
maximum taxi gross weight and + 3 % of the refer-
ence chord (MAC or equivalent).

It shall be aimed to guarantee the above accuracy
to within two standard deviations.

3.1.4 Response time

The system shall respond to a command to continu-
ously display weight and the location of the centre
of gravity within 1 min of the initial self-test.


https://standardsiso.com/api/?name=a555535d32460f71085ea41b5fa0b178

ISO 6702-1:1991(E)

3.1.5 System components

The system shall consist of the minimum com-
ponents required to perform the functions specified
in this part of ISO 6702. A typical system may com-
prise four subsystems, normally unduplicated, plus
connecting lines or cabling: the display unit, the
computer unit, the calibration unit and the sensors.
No external equipment, ramps, stabilizers or tem-
porary aircraft-to-ground supports shall be required.

3.1.5.1.3 Sensors

The sensors shall detect changes in aircraft weight
and attitude and transmit them to the computer unit.
Number, mounting and location of sensors shall be
determined by the specific aircraft and system de-
sign. Devices designed to overcome landing gear
system friction, if used, and attitude sensors shall
be considered part of the sensor subsystem.

3.1.5.1.4 Calibration unit

3.1.51 Com;Jonent description

3.1.5.1.1 Display unit

The display unit shall display a continuous digital
readout of aifcraft weight to the nearest 100 kg for
aircraft with [maximum taxi gross weight below
100 000 kg, or to the nearest 1 000 kg for aircraft
with maximum taxi gross weight over 100 000 kg, in
three lighted figits of size 6,4 mm min. It shall dis-
play a contingous digital readout of the location of
the centre of gravity to the nearest 1 % of the refer-
ence chord (MAC or equivalent), in two lighted digits
of size 6,4 mnp min.

The readout ghall be visible under conditions of full
sunlight to tofal darkness. Display unit lighting in-
tensity shall e controlled by normal cockpit instru-
ment lighting gontrols, unless individual controls are
provided.

The display upit shall comprise all controls necess-
ary to operatq and self-test the system. The display
unit shall proyide separate indication when_preset
limits of weight and location of the centre\of gravity
are exceeded| if this option is exercised,(see 3.2).

The display upit location, actuation-and integration
into flight deck controls shall comply with flight deck
layout optimization requireménts.

3.1.5.1.2 Computer unit

The computer| urit, shall perform the operations re-
quired by the|[system functions. The unit shall have

All calibration data shall be stored in accal|bration
unit, which shall remain with the aircraft' when other
components are replaced, to preclude the rleed for
recalibration. The calibration unit shall confain the
controls necessary to adjust, the” system {o read
within the specified accuracy_ limits on a pdrticular
aircraft: they shall be proetected against unauthor-
ized or inadvertent use/ .~

3.1.5.2 Component dimensions, compatibility and
interface

The OBWBS:components shall meet the dimgnsions,
compatibility, interface and interchangeabllity re-
quirement specified in ISO 6702-2.

31.5.3 Power supply

The system shall operate from aircraft electrical
power, 115V a.c. 400 Hz. The system shall glso op-
erate when the aircraft is powered from a|ground
power source, and shall continue to operate jwithout
interruption after normal system transients of power
interruptions (for example, changeover from|ground
power to aircraft power).

3.1.54 Weight

System weight shall be minimized consistgnt with
function, maintenance and reliability requir¢ments.
The design objective of the system weight, less
connecting lines or cable, shall not exceed 18,6 kg.

provisions for signal outputs to additional remote
display units and signal outputs when preset limits
of weight and location of the centre of gravity are
exceeded. The computer shall provide a malfunction
warning indication at the display unit or through a
centralized display system whenever a system fail-
ure occurs. It shall include controls or provisions for
malfunction troubleshooting. The unit shall have
provisions for ARINC 428 outputs for use by external
monitoring equipment such as AIDS (Airborne Inte-
grated Data System).

It shall be possible to replace the computer unit
without requiring system recalibration.

N 4 nr r H s
. 1.V =V Ullllle"ta' a'.d ll:lllctIOIlal
requirements

The system shall meet the requirements of ISO 7137,
as follows.

3.1.6.1 All components within the pressurized
fuselage shall meet the requirements of ISO 7137 for
class A-2 equipment for temperature and altitude.

3.1.6.2 All other components shall meet the re-
quirements of ISO 7137 for class D-2 and E-2 equip-
ment for temperature and altitude.
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3.1.6.3 All components shall meet the require-
ments of ISO 7137 for category B “Severe humidity”
conditions.

3.1.6.4 All components shall meet all other re-
quirements of ISO 7137 except that components
within the pressurized fuselage are exempt from the
“Water proofness” and “Fluids susceptibility” re-
quirements.

31.6.5 The system shall withstand an aircraft

ISO 6702-1:1991(E)

sensors. The equipment shall be designed so that
failure of the self-test feature cannot cause the sys-
tem to malfunction.

3.1.7.4 Calibration
The system’s components shall be designed so that
calibration is not required at intervals of less than

the equivalent of 10 000 flight hours.

3.1.7.5 Adjustment

weight fange from zero weight to 150 % greater
than maximum taxi gross weight, without damage
or loss ¢f calibration. The sensors shall be capable
of withgtanding the stresses resulting from the
maximum hard landing specified for a particular
aircraft fype without damage.

3.1.6.6 [The system shall withstand a centre of
gravity fange 100 % greater than the aircraft ground
operating centre of gravity range without damage
or loss of calibration.

3.1.6.7 [The sensors shall withstand, without dam-
age or fatigue, the stresses and deflections of the
landing |[gear during take-off, landing, taxiing, brak-
ing and| loading operations for a period equal to
15 000 landing cycles or a predicted number of cy-
cles compatible with 10 000 flight hours, whichever
is the lqrger. The sensors shall be capable of with-
standing at least 150 % of aircraft maximum taxi
gross wgight.

3.1.7 aintainability and reliability

3.1.7.1 [Construction

Standard parts, fittings and fasteners shall be used
wherever possible.

3.1.7.2 |Component replacement

No spetial tools_shall be required to remove and
replace| systemicomponents, except that special
tools mpy be-required for the installation of sensor
mounts| The ‘replacement of system components
shall rdquire a minimum dismantling of other air-

The system shall be designed so thall zero adjust-
ments are automatically performed-on each flight,
or so that controls are availablé“on the display unit
for any required minor adjustment t@ the system
basic zero reference. Thelradjustmept procedure
shall be simple and Wbrief and shalll be possible
without using tools. )

3.1.7.6 Operational reliability

The systemshall be designed to have a minimum
dispatch-reliability of 95 % of operatignal flight de-
partures; taking into account all detected system
failures.

3.1.7.7 Interchangeability

All components shall be designed so fthat they can
be interchanged with any identical component with-
out adjustment. Components tailored for a particular
aircraft type shall be interchangeablg with similar
components for other aircraft types with minimum
adjustment of the system. There shall be no re-
quirement for calibration or recalibration in either
case.

3.2 Optional functions

The following options have been ideftified as po-
tentially desirable additional functions to be indi-
vidually specified and mutually agreed upon
between manufacturer and user as fequired. Op-
tional functions shall have no advefse effect on
basic system functions, characteristjcs or instal-
lation. Special consideration should| be given to

craft systems or components. It shall be a design
objective to be able to replace any system com-
ponent, adjust as required, and test the system
within one hour. Sensor and sensor mounting de-
sign shall minimize the possibility of sensor damage
during removal or replacement.

3.1.7.3 Malfunction troubleshooting

Self-test of the system shall be carried out by one
person at the display unit. The computer shall be
equipped with a test connector or controls for mal-
function troubleshooting of its functions. The system
design shall permit isolation and testing of individual

adding-no-unnecessary sophistication|or complexity

to a class 1l OBWBS.

3.2.1 Remote displays

The system should provide remote display(s) of air-
craft weight and balance.

3.2.2 Tail tip audible alarm

The system should provide a signal for an audible
alarm to indicate a potential aircraft tail tip con-
dition. In convertible or Combi cargo aircraft the
same alarm signal should provide a resettable out-
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put signal to interrupt power to aircraft cargo- 3.2.5 Remote display of preset weight and

loading systems. balance limits

3.2.3 Flat tyre or strut indication The system should indicate on remote display units
when preset weight and balance limits are met or

The system should provide an indication or method exceeded.

of sensing a flat aircraft strut or low tyre pressure.

3.2.6 AIDS output
3.2.4 Hard landing indication

The system should provide signals to an AIDS or

The system should provide a resettable indication flight recorder. Signal values shall be in accordance
of any IandimmmwmmWr flight
equal to or exgeeding that specified as a hard land- recorder, but in any case shall be compatible with
ing for a partiqular aircraft. the relevant interface specifications.

10
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Section 4: Class Ill on-board weight and balance systems

4.1 System requirements

The system shall determine the actual aircraft lo-
cation of the centre of gravity as follows.

4.1.1 Range of operation

4.1.2.2.2 Aircraft brakes locked or released.

4.1.2.2.3 Landing gear steering set for zero to min-
imum turning radius.

41.2.24 110 km/h (60 kt) wind, or aircraft maxi-
mum—ground—operationstimit—whichever is lower,

The system shall determine and display the location
of the céntre of gravity throughout a system range
determined as follows.

Determipe the aircraft maximum centre of gravity
range, expressed in percent of the reference chord,
using fgr example the mean aerodynamic chord
(MAC) gr equivalent, by subtracting the most for-
ward linpit from the most aft limit. Extend the most
forward faircraft limit forward by 50 % of the aircraft
range, gr 20 % MAC forward of the forward design
limit, whichever is further forward. Extend the most
aft aircraft limit aft by 50 % of the aircraft range, or
20 % afl of the static aft tipping point, whichever is
further 4ft.

4.1.2 ode of operation

The sysiem shall determine the location of the cen-
tre of gnavity on the ground, in at least the taxiing
mode, of preferably in both the taxiing and the/static
modes, pfter the actual aircraft gross weight;-as de-
termined by standard weight and balance_¢computa-
tion progedures (final loadsheet), is entered into the
computgr unit. It shall compensate-for the following
factors.

4.1.2.1 |Automatic compensation

4.1.21.1| The system_shall provide steady location
of the centre of grayity-indications under wind gusts
of up to|at least 48.Km (10 kt) differential.

4.1.21.2| Anyeffect of loading or unloading of the
aircraft, [or:transferring of load or fuel on board.

4.1.2.1.3 Other compensation factors may be taken
into account using correction charts or equivalent
means, but may also be taken into account auto-
matically if the system design allows it without ad-
ditional cost or complexity.

41.2.2 Compensation using correction charts or
other means

41.2.21 Any combination of ramp slopes up to
3 %, aircraft pitch and/or roll attitude changes up to
3° in excess of the established range of aircraft
ground handling attitude excursion.

through an azimuth of 360°.

41.2.25 Any combination of ‘eperafling engines
from zero to ground taxiing or mancefivring thrust,
over the aircraft’s approved-range of|airport elev-
ation.

41.2.26 50 % variations of normal hose landing
gear oleostrut pressure for any permigsible degree
of strut extension.

4.1.3 “Accuracy

The\system shall be capable of det¢rmining and
displaying the actual location of the centre of gravity
to within + 3 % of reference chord (MAC or equiv-
alent).

It shall be aimed to guarantee the abpve accuracy
to within two standard deviations, upder the as-
sumption of an exact gross weight enjered into the
computer.

41.4 Response time
The system shall respond to a command to continu-

ously display the location of the cenfre of gravity
within 1 min of initial self-test.

4.1.5 System components

The system shall consist of the minimum com-
ponents required to perform the functions specified
in this part of 1ISO 6702. A typical syst¢m may com-
ise—fe i s connecting
lines or cabling: the display unit, the computer unit,
the calibration unit and the sensors. No external
equipment, ramps, stabilizers or temporary aircraft-
to-ground supports shall be required.

4.1.5.1 Component description

4.1.5.1.1 Display unit

The display unit shall display a continuous digital
readout of the location of the centre of gravity to the
nearest 1 % of the reference chord (MAC or equiv-
alent) in two lighted digits of size 6,4 mm min.

1"
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In addition, it shall provide a means of entering the
actual aircraft gross weight, as determined by the
final loadsheet, into the system, and shall provide
digital readout of the entered aircraft weight to the
nearest 100 kg for aircraft with maximum taxi gross
weight below 100 000 kg, or to the nearest 1 000 kg
for aircraft with maximum taxi gross weight over
100 000 kg, in three lighted digits of size
6,4 mm min.

The readout shall be visible under conditions of full
sunlight to total darkness. Display unit lighting in-
tensity shall bg controlled by normal cockpit instru-
ment lighting dontrols, unless individual controls are
provided.

The display unit shall comprise all controls necess-

ary to operate|and self-test the system. The display
unit shall proyide separate indication when preset
limits of the location of the centre of gravity are ex-

ceeded, if this

into flight dec

option is exercised (see 4.2).

controls shall comply with flight deck

The display U{it location, actuation and integration

layout optimiz

tion requirements.

4.1.51.2 Computer units

The computer
quired by the
provisions for

unit shall perform the operations re-
system functions. The unit may have
signal outputs to additional remote

display units gnd signal outputs when preset limits

of weight and

location of the centre of gravity are

exceeded. Thelcomputer shall provide a malfunction
warning indicgtion at the display unit or through“a
centralized digplay system whenever a system fail-
ure occurs. It ghall include controls or provisions for
malfunction trgubleshooting.

It shall be possible to replace thé ‘computer unit
without requiripg system recalibration.

4.1.5.1.3 Sendors

The sensors s
and nose land

Tall detect'changes in aircraft attitude
ng gearload and transmit them to the

computer unit| Number, mounting and location of
sensors shall be-determined by the specific aircraft

aircraft: they shall be protected against unauthor-
ized or inadvertent use.

4.1.5.2 Component dimensions and compatibility

4.1.5.21 Component dimensions

Component dimensions shall be the minimum con-
sistent with function, maintenance and reliability re-
quirements. The display unit shall be compatible
with front-mounted installation requirements for a
specific aircraft. The computer unit shall ber com-

patible with electronic rack interface requirgments.
Sensor units shall be compatible with,noOse landing
gear or structure attachment requirementy for a
specific aircraft and shall take intoraccount the en-
vironmental, maintenance and réliability require-
ments of this part of ISO 6702-

4.1.5.2.2 Component compatibility

There shall be no structural, electrical, fungtioning
or servicing interference between the OBWIBS and
any other aircfaft’system or component, whether the
OBWBS is opetrating, not operating, or has experi-
enced any\failure mode to be expected in dervice.
The system design shall provide protective devices
to ensure that the system offers no mecHhanical,
electrical or explosive hazard with the system oper-
ating, not operating, or in any expected [failure
mode. The OBWBS shall be electromagngtically
compatible with other aircraft systems when oper-
ating, not operating or in any expected failurel mode.

4.1.5.3 Power

The system shall operate from aircraft elgctrical
power, 115V a.c. 400 Hz. The system shall aJso op-
erate when the aircraft is powered from a ground
power source, and it shall continue to operafe after
normal system transients or power interruptigns (for
example, changeover from ground power to fircraft
power).

4154 Weight

System weight shall be minimized consistept with

and system design. Devices designed to overcome
landing gear system friction, if used, and attitude
sensors shall be considered part of the sensor sub-
system.

4.1.51.4 Calibration unit

All calibration data shall be stored in a calibration
unit, which shall remain with the aircraft when other
components are replaced, to preclude the need for
recalibration. The calibration unit shall contain the
controls necessary to adjust the system to read
within the specified accuracy limits on a particular
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function, maintenance and reliability requirements.
The design objective of the system weight, less
connecting lines or cables, shall not exceed 9,1 kg.

4.1.6 Environmental and functional
requirements

The system shall meet the requirements of ISO 7137
as follows.

4161 All components within the pressurized
fuselage shall meet the requirement of 1ISO 7137 for
class A-2 equipment for temperature and altitude.
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41.6.2 All other components shall meet the re-
quirements of 1ISO 7137 for class D-2 and E-2 equip-
ment for temperature and altitude.

4.1.6.3 All components shall meet the require-
ments of ISO 7137 for category B “Severe humidity”
conditions.

41.6.4 All components shall meet all other re-
quirements of ISO 7137 except that components

ISO 6702-1:1991(E)

4.1.7.3 Malfunction troubleshooting

Self-test of the system shall be carried out by one
person at the display unit. The computer shall be
equipped with a test connector or controls for mal-
function troubleshooting of its functions. The system
design shall permit isolation and testing of individual
sensors. The equipment shall be designed so that
failure of the self-test feature cannot cause the sys-

tem to malfunction.

within the pressurized fuselage are exempt from the
“Waterproofness” “Fluids susceptibility” require-
ments.

4.1.6.5 | The system shall withstand an aircraft
weight [range from zero weight to 150 % greater
than mpximum taxi gross weight, without damage
or loss |of calibration. The sensors shall be capable
of withstanding the stresses resulting from the
maximym hard landing specified for a particular
aircraft|type without damage.

41.6.6 [ The system shall withstand a centre of
gravity range 100 % greater than the aircraft ground
operatipg centre of gravity range without damage
or loss [of calibration.

4.1.6.7 | The sensors shall withstand, without dam>
age or|fatigue, the stresses and deflections of-the
landing| gear during take-off, landing, taxiing, brak-
ing and loading operations for a period.equal to
15 000 Janding cycles or a predicted number of cy-
cles compatible with 10 000 flight hours, whichever
is the larger. The sensors shall bescapable of with-
standing at least 150 % of aircraft maximum taxi
gross weight.

4.1.7 [Maintainability‘and reliability

4.1.7.1 | Construction

Standald patts; fittings and fasteners shall be used
wherevIer possible.

41,74 Calibration
The system’s components shall be-de
calibration is not required at .interval
the equivalent to 10 000 aircraft flight

41.7.5 Adjustment

signed so that
5 of less than
nours.

The system shall-be’ designed so thdt zero adjust-
ments are automatically performed ¢n each flight,
or so that controls are available on the display unit
for any regquired minor adujstment %o the system

basic zéro reference. The adjustm

shall. bé simple and brief and shal

witheut using tools.

41.7.6 Operational reliability

nt procedure
be possible

The system shall be designed to haye a minimum

dispatch reliability of 95 % of operati
partures, taking into account all de
failures.

4.1.7.7 Interchangeability

pnal flight de-
ected system

All components shall be designed so| that they can

be interchanged with any identical co|

mponent with-

out adjustment. Components tailored for a particular

aircraft type shall be interchangeabl
components for other aircraft types

e with similar
vith minimum

adjustment of the system. There shall be no re-
quirement for calibration or recalibration in either
case.

4.2 Optional functions

Tha followin
+HE—OHOWHR

4.1.7.2 Component replacement

No special tools shall be required to remove and
replace system components, except that special
tools may be required for the installation of sensor
mounts. The replacement of systems components
shall require a minimum dismantling of other air-
craft systems.or components. It shall be a design
objective to be able to replace any system com-
ponent, adjust as required, and test the system
within one hour. Sensor and sensor mounting de-
sign shall minimize the possibility of sensor damage
during removal or replacement.

ntified as po-
tentially desirable additional functions to be indi-
vidually specified and mutually agreed upon
between manufacturer and user as required. Op-
tional functions shall have no adverse effect on
basic system functions, characteristics or instal-
lation. Special consideration should be given to
adding no unnecessary sophistication or complexity
to a class Il OBWBS.

4.2.1 Remote displays

The system should provide remote display(s) of air-
craft weight and balance.
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4.2.2 Tail tip audible alarm

The system should provide a signal for an audible
alarm to indicate a potential aircraft tail tip condition
irrespective of the aircraft gross weight entered into
the computer. In convertible or Combi cargo aircraft
the same alarm signal shall provide a resettable
output signal to interrupt power to aircraft cargo-
loading systems.

4.2.3 Remote display of preset and balance

4.2.4 Provisions for class H upgrade

The system components should inciude hardware
and software provisions for later upgrading to
class Il OBWBS capable of determining both aircraft
weight and location of the centre of gravity, if de-
sired. In this event, the system components shall
meet the dimensions, compatibility, interface and
interchangeability  requirements  specified in
1ISO 6702-2.

limits

The system should indicate on remote display units
when preset bplance limits are met or exceeded.
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