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Forewo

ISO {the Interpational Organization for Standardization) is a worldwide federation of
national standards bodies (ISO member bodies). The work of preparing International
Standards is rformally carried out through I1SO technical committees. Each member

body interestefl
the right to bs

in a subject for which a technical committee has been established has
represented on that committee. International organizations, govern-

mental and non-governmental, in liaison with 1SO, also take part in the work.

Draft Internatipnal Standards adopted by the technical committees are circulated to
the member bgdies for approval before their acceptance as International Standards by
the 1SO Coungil. They are approved in accordance with ISO procedures requiring at
least 75 % appproval by the member bodies voting.

International Standard 1SO 6702 was prepared by Technical Committee ISO/TC 20,
Aircraft and space vehicles.
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INTERNATIONAL STANDARD

1ISO 6702-1984 (E)

Aircraft — Requirements for on board weight and balance

control systems

1 Sco;Je and field of application

This Interrjational Standard establishes requirements for the
function, fharacteristics and installation of an On Board
Weight angl Balance Control System for use on civil transport
aircraft. This International Standard is not intended to specify
design methods, mechanisms or material to fulfit the require-
ments spegified.

The basic| On Board Weight and Balance Control System
(OBWBCS) shall provide a direct, accurate measurement and
display of fhe actual aircraft weight and centre of gravity under
ground static conditions. Optional functions, such as those
given in clause 5, may be included. The system shall function
independently of any system external to the aircraft, with the
exception of ground electrical power when aircraft power is not
available.

2 Refefrences

Specificatipn 404A, Air Transport Equipment Cases and ‘Rack-
ing, Aeronautical Radio Inc. (U.S.), 1974.7)

IS0 7137, |Aircraft — Environmental conditions and test pro-
cedures for afrborne equipment.

3 Weight and balance control

The purpose of the OBWBCS_shall be to serve as a primary
means of weight and balarice)determination and to meet ad-
ministrative authority regdtations pertaining to weight and
balance cdntrol of the-aircraft at dispatch.

4 Requirements

The systen
gravity as follows.

4.1 Range of operation

4.1.1 Weights

The system shall determine and display the aircraft weight
throughout a range from 10 % less than the aircraft empty
weight to 10 % greater than the maximum taxi gross weight.

1) Or similar, until such time as an International Standard is made available.

4.1.2 Centre of gravity

The system shall determine and display the faircraft centre of
gravity throughout a system range 'determingd as follows :

Determine the aircraft maximum centre of gravity range, ex-
pressed as a percentage-of a reference choﬂd, such as Mean
Aerodynamic Chord (MAC) or equivalent, by subtracting the
most forward limit from the most aft limit. Extend the most for-
ward aircraft limit forward by an amount equal to 50 % of the
aircraft range, but not exceeding the forward point equivalent
to zero MAC. Extend the most aft aircraft limit aft by an
amountequal to 50 % of the aircraft range, ¢r to the static aft
tipping. point, whichever is further aft.

4.1.2.1 Lateral centre of gravity

Where required for a specific aircraft usage, the system shall be
capable of determining the lateral centre of gravity of the air-
craft throughout a symmetrical envelope 10 % greater than the
aircraft certified lateral centre of gravity limitg.

4.2 Mode of operation

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

4.2.1 Automatic compensation

4.2.1.1 Any combination of ramp slopes up to 3 %, aircraft
pitch and/or roll attitude changes up to 39 in excess of the
= i i o i excursion.

4.2.1.2 Aircraft brakes locked or released.

4.2.1.3 Landing gear steering set for zero to minimum turning
radius.

4.2.1.4 Aircraft brakes at ambient or at.  maximum
temperature permitted for dispatch.
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4.2.1.5 Plus or minus 50 % variations of normal landing gear
oleostrut pressure for any permissible degree of strut exten-
sion.

4.2.2 Compensation by correction chart or other means

4.2.2.1 74 km/h (40 kt) wind through an azimuth of 360°.

4,2.2.2 Any combination of operating engines from zero to
ground idle thrust, over the aircraft approved range of airport
elevation. ‘

4.5.1.3 Sensors

The sensor 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 air-
craft design. Devices to overcome landing gear system friction,
if required, and attitude sensors shall be considered a part of
the sensor subsystem.

4.5.1.4 Calibration unit

4.3 Accura[:y

The system shall be capable of determining and displaying air-
craft weight and centre of gravity within £ 0,5 % of the actual
aircraft weightpnd + 0,5 % of the Mean Aerodynamic Chord.
Lateral centre pf gravity, if required, shall be determined and
displayed within 1,0 % of the lateral centre of gravity range.

4.4 Response time
The system shall respond to a command to display the weight

and centre of |gravity within one minute, including warm-up
time. )

45 System components

The system shgll consist of the minimum components required
to perform the functions defined in this Internationai Standard.
A typical systemn may consist of four subsystems, plus connecs
ting lines or cabling : the display unit, the computer unit, the
calibration unit and the sensors. No external equiprient,
ramps, stabilizgr or temporary aircraft-to-ground supports ‘shall
be required.

4.5.1 Compgnent description

4.5.1.1 Displgy unit

The unit shall grovide a digital readout of the aircraft weight in
50 kg incremehts and the aircraft centre of gravity in in-
crements of 0,10 % of thé reference chord (MAC or
equivalent), in [lluminated/digits of 6,4 mm minimum size. The
readout shall bg visiblesin:conditions ranging from full sunlight
to total darkness. Display unit lighting intensity shall be con-
trolled by normfnal_coeckpit instrument lighting controls. The
display unit sh i

self-test the system. If controls are required for in-flight adjust-
ment, they shall be located on the display unit. The display unit
shall provide separate indication, when preset weight and
centre of gravity limits are exceeded, or the system is operating
in degraded mode, if that option (see 5.13} is exercised.

4.5.1.2 Computer unit

The computer unit shall perform the operations required by the
system functions. The unit may have provisions for signal out-
puts to additional remote dispiay units and signal outputs when
preset weight and centre of gravity limits are exceeded. The
computer shall provide the controls or provisions for malfunc-
tion troubleshooting. .

Thecatibratiomrunitshattcontaim thecontrofs Tiegessary to ad-
just the system to read within the specified accurgcy limits on a
particular aircraft. These controls shall (he-prptected from
unauthorized or inadvertent use.

45.2 Component dimensions.and interface

Component dimensions shall*be a minimum, cdnsistent with
function, maintenance and.reéliability requirements.

The display unit shall be compatible with fronfmounted in-
stallation requirements for a specific aircraft. Thhe computer
unit shall be.compatible with ARINC Specification 404A elec-
tronic rack interface requirements. Sensor units phall be com-
patible with Tanding gear or structure attachment|requirements
for asspecific aircraft and shall take into accpunt the en-
virpnmental maintenance and reliability requirements of this
International Standard.

4.5.3 Power requirements

45.3.1 Power supply

The system shall operate from aircraft elecfrical power,
115V a.c. 400 Hz; 28 V d.c. or 5 V a.c. for lighting purposes.
The system shall also operate when the aircraft is powered
from a ground power source, and shall continye to operate
after normal system transients or power interruptions (for ex-
ample, changeover from ground power to aircraft power).

4.5.3.2 Power consumption

The system shall consume no more than 500 W|peak power.
The power factor shall not be less than 0,86.

ass

The system mass shall be minimized, consistent with function,
maintenance and reliability requirements. The design objective
of the system mass, excludirig connecting lines or cables, shall
not exceed 22 kg.

4.6 Compatibility

There shall be no structural, electrical, functioning or servicing
interference between the OBWBCS and any other aircraft
system or component, whether the OBWBCS is operating, not
operating or has experienced any failure mode to be expected
in service. The system design shall provide protective devices
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