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BRITISH STANDARD: AEROSPACE SERIES
SPECIFICATION FOR

PERFORMANCE AND INTERCHANGEABILITY
REQUIREMENTS FOR PLUGS ANB SOCKETS FOR
GROUND ELECTRICAL SUBPLY TO AIRCRAFT

the climatic test, the introduction of differing vakhics6
sockets and the provision of standard test gauges

the introduction of fixing dimensions, “P"_.I.%. g
with ISO Recommendation R 461 “Conge

ground electrical supplies’,
section of minor drawing erro:

No attempt has been made

nections to the aircraft supply. tegtt at oﬁ'set terminals may be yequired to accommodate certain cable lugs.
The preferred assembly,qf,a pressugized aig)
With the exceptgpn of the pin 28 d.c. 5 and sockets dealt with in this standard conform to
the requirements of Recommengation No. R 461 of the InternationalOrganization for Standardization for interchangeability
d d supply sockets

features for aircraft p an .
Tﬁe%ndard makes reéfgrence to the following British

G 100;. Genemé’reqmrements for electrical equi
7T N%'m type electrical cables for air
BS 2194 1. Methods for the environmental-testing of electronic components and electronic equipment. Part 2K. Salt-spray

\..\ tests®,
NOTE. lnfom:hg\on concerning SI units j&’given in BS 3763, ‘The International System of units (SI)’ and BS 350, ‘Conversion factors and tahles’.
*The salt-spray tct\nBS 3G 1 ill replace the test in BS 2011 given above when the former document is published,
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SPECIFICATION
1. GENERAL 2.1.2 The ground supply socket shall be robust in construc-
1.1 SCOPE tion and capable of withstanding heavy mechanical shocks

This British Standard specifies the performance require-
ments, interchangeability and mating dimensions for
connections used to supply electrical power from a ground
source to aircraft, and contains information on typical
associated wiring diagrams (see Figs. 9 and 10).

1.2 DEFINITIONS
For the purposes of this British Standard the following
definitions apply:
(1) Aircraft plug. The plug installed in an aircraft which
accepts an electrical power supply via the ground supply
socket from an external ground source.

(2) Ground supply socket. The socket fitted to cables from
the external ground source of electrical power which, when
properly fitted to the aircraft plug, permits an electrical
supply to be passed to the aircraft.

2. GENERAL REQUIREMENTS
2.1 GENERAL CONSTRUCTION

2.1.1 The plugs and sockets shall comply with the relevant
requirements of British Standard 3G 100, Part 1.
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and hard wear in use. The materials used shall be resistant
to the action of aviation fuel, hydraulic fluids, lubricating
oils, cleaning and de-icing fluids.

2.1.3 The manufacturer shall declare the maximum and
minimum temperatures which the aircraft plug will with-
stand without damage or deterioration of the seal.

3. PARTICULAR REQUIREMENTS
3.1 DIMENSIONS

The aircraft plugs and ground supply sockets shall comply
with the basic dimensions and tolerances shown in Figs. and
Tables 1 to 8, as appropriate, and with the relevant
approved drawings®.

*For connections used on aircraft subject to British civil or military
airworthiness requirements, the drawings have to be approved by the
Air Registration Board (through a design authority approved by the
Board), or by the Ministry of Defence (Procurement Executive)
(A.D. Elec.), through a design authority approved by the department,
as appropriate. Before granting approval the approving authority
may reguire evidence that connections conforming to the drawings
will satisfy the test requirements of this standard.
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3.2 POLARITY OR PHASE SEQUENCE
Indications of polarity or phase shall be permanently
marked on the aircraft plugs and the ground supply sockets
at points adjacent to the terminals, as indicated on the
relevant drawings. The markings shall be recessed.

3.3 MAXIMUM CURRENT RATING

3.3.1 Each of the main current-carrying pins and socket
contacts of the plugs and sockets (as distinct from any
cables connected to them) shall be capable of carrying the
following currents (direct current, or r.m.s. alternating
current):

450 A continuously (i.e. for one hour or more).

1500 A for one minute.

3.3.2 Each of the control pins and socket contacts shall be
capable of carrying 35 A continuously.

3.4 CONTROL CURRENT SOCKET CONTACTS
The control current socket contacts of d.c. ground supply
sockets shall be in two sections, insulated electrically from
each other, connected only by the entry of the control pin
of the aircraft plug.

3.5 SEALING

The aircraft plug shall be sealed at all ambient femperaturcs
between —55 °C and +105 °C.

3.6 YOLTAGE RATING

The plugs and sockets shall be capable of working con-
tinuously at the voltages shown in the appropriate figures.

3.7 REPLACEABILITY OF SOCKET CONTACTS

Allthe contacts in the ground supply sockets shall be detach-
able and capable of being replaced.

4. INSPECTION AND TESTING

4.1 INSPECTION
All items shall be examined to ensure that they meet all the
dimensional and other requirements of this specification and
of the relevant approved drawings.

4.2 TESTS

421 Type tests as listed below shall be made to prove
compliance with the requirements of this standard. Except
where otherwise indicated, the tests shall be conducted in
an ambient temperature of 15-25 °C. The tests specified in
4.3, 4.4 and 4.5 shall be made in that order on the same plug
and socket; those in 4.6 and 4.7 may be made on another
plug and socket. The tests specified in 4.8 and 4.9 shall be
made in that order on the same aircraft plug.

4.2.2 Quality control tests shall be made on one sample
plug and socket per 100, at least once per year. The sample
shall be subjected to the tests specified in 4.5.1 (2), 4.7 and
4.9,

If the sample fails any test the plug and socket shall be
dismantled for examination. Another plug and socket shall
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be taken from the same production batch and the tests
repeated. If the second plug and socket fails any test, the
batch shall be deemed not to comply with the requirements
of this British Standard and a report on the cause of failure
shall be made to the Approving Authority.

4.3 PULL-OFF AND SIDE-THRUST TESTS

4.3.1 Two test plugs shall be constructed for each configur-
ation of ground supply socket, each plug having pins of
hardened and ground steel with a surface finish of between
0.10 pm and 0.4 pm (4 and 16 micro-inches), mounted at the
centres shown in the appropriate fisure, except that the
tolerance on contact position shall be +0.025 mm (£0.001
in). No shrouds shall be fitted.

One test plug shall have pins of the maximum tolerance
dimension £0.005 mm (-£0.002 in) and the other test plug
shall have pins of the minimum tolerance dimension
+0.005 mm (+0.0002 in).

The ground supply socket being tested shall be fully
engaged and disengaged 50 times using the maximum size
test plug, followed by five times with the minimum size test
plug.

The force necessary to engage and disengage the ground
supply socket shall be measured on the first and last insert-
ion of each test plug. For 3-pin sockets it shall not be less
than 122 N (27.5 1bf) or greater than 356 N (80 1bf). For 5-
and 6-pin sockets it shall be not less than 178 N (40 1bf) or
greater than 623 N (140 1bf). The rate of insertion and
withdrawal shall not exceed 76 mm (3 in) per minute.

4.3.2 After the test in 4.3.1 the ground supply socket shall
be engaged with an appropriate aircraft plug mounted with
its axis horizontal.

With the main current-carrying pins one third engaged, a
side load of 890 N (200 1bf) shall be applied at the extremity
of the socket body. No damage or permanent deformation
of the plug or socket shall ensue from this test.

4.4 ENDURANCE

After the test in 4.3, the ground supply socket shall be
fully engaged and disengaged 500 times with an appropriate
aircraft plug mounted with its axis horizontal.

The voltage drop shall be measured at the end of this test
and shall meet the requirements of 4.5.1 (2).

4.5 TEMPERATURE RISE AND VOLTAGE DROP TEST

The tests in 4.5.1 and 4.5.2 shall be conducted with two
Nyvin 00 cables not less than 1.8 m (6 ft) in length, comply-
ing with the requirements of British Standard G 177,
connected to each termination of each of the main current-
carrying pins and socket contacts, and with one Nyvin 10
cable connected to the termination of each section of each
of the control current-carrying socket contacts.

NOTE. Thistestis intended as a test on the pins and socket contacts
and therefore for the purposes of this test only it will be necessary to
make each of the main cable terminations on both the aircraft plug
and the ground supply sockets suitable for carrying two Nyvin 00
cables.
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4.5.1 A current of 450 A shall be passed through each of the
main current-carrying pins and socket contacts and 35 A
through each of the control current-carrying pins and
socket contacts for a period of one hour. At the end of this
time the following requirements shall be met,

(1) The temperature rise of each of the cables, measured
on the outside of the conductors underneath the insulation
ata point 100 mm (4 in) from the end of each cable termina-
tion to the unit, shall not exceed 40°C.

(2) The voltage drop along each of the main current-
carrying pins and socket contacts, measured at the cable
connections, shall not exceed 20 mV when carrying 450 A.
On the control current-carrying pins the voltage drop shall
not exceed 10 mV when carrying 35 A.

4.5.2 After cooling to the specified temperature following
the test in 4.5.1, a current of 1500 A shall be passed through
each of the main current-carrying pins and socket contacts
for a period of one minute, and at the end of this time the
temperature rise shall not exceed 40 °C. Upon reducing the
current to 450 A the voltage drop along each of the main
current-carrying pins and socket contacts measured at the
cable connections shall not exceed 40 mV.

4.6 SALT-SPRAY TESTS

One plug and one socket, disengaged, shall be subjected to
the salt-spray test in BS 2011, Part 2K*.

After completion of the test, the plug and socket shall be
left in normal laboratory atomspheric conditions, at a
temperature of between 15 °C and 25 °C. After a period
of between 1 h and 1.5 h the items shall be engaged and the
voltage drop measured. It shall meet the requirements of
4.5.1 (2).

4.7 HIGH YOLTAGE AND INSULATION RESISTANCE TESTS

Immediately following the salt-spray tests in 4.6 the plugs
and sockets shall be subjected to high voltage and insulation
resistance tests as follows.

*The salt-spray test in BS 3G 100 will replace the test in BS 2011
given above when the former document is published.
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(1) 2000 V r.m.s. 50 Hz a.c. shall be applied for one min-
ute between individual pins and between all pins connected
together and the shroud, followed by

(2) aninsulation testat 500 V d.c. between all pins, during
which the insulation resistance shall be not less than 100
MQ, and

(3) an insulation test at 500 V d.c. between the two
halves of each of the control current socket contacts, with
the aircraft plug removed, during which the insulation
resistance shall be not less than 20 M.

4.8 VIBRATION TEST (ATRCRAFT PLUG ONLY)

The aircraft plug shall be mounted on a panel in a similar
manner to an aircraft installation with cables attached. It
shall be subjected to the vibration test specified in British
Standard 3G 100 : 3 : 3.1, Region A, Category 3, and shall
subsequently not show any signs of loosening of fixings or of
cable terminations.

4.9 TEMPERATURE AND PRESSURE TEST (ATRCRAFT PLUG
i ONLY)

The aircraft plug shall be subjected to the temperature and
pressure test specified in British Standard 3G 100 :2 - 3 BEp
Equipment grades E.2 and E 4, test B.1.

4.10 SEALING TEST

Immediately following the temperature and pressure test,
and while the plug is still at the minimum temperature, a
differential air pressure of 140 kN/m?2 (20 Ibf/in2) shall be
applied between the two sides of the mounting panel, the
positive pressure being applied on the aircraft side. The
leakage of the aircraft plug shall not exceed 1 cm3/min.

4.11 SHOCK TEST (GROUND SUPPLY SOCKET ONLY)

The ground supply socket, with cable attached, shall be
dropped ten times from a height of 3.6 m (12 ) on to
concrete and shall on strip inspection show no defect.

—
L, S

Documents

Document Sharing Hub


http://www.avadocuments.com/doc/bs-3g-173-1972
http://www.avadocuments.com/doc/bs-3g-173-1972

