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FIG 1

(57) Abstract: A connector part for use underwater or in a wet or severe environment, the connector part comprising a pin, project -
ing axially forwardly from a support, the pin comprising an axially extending electrically conductive portion, an axially extending
sleeve comprising fibre reinforced plastic around said conductive portion, a protective layer around the sleeve to prevent exposure of
the sleeve to ambient conditions when the pin is exposed to ambient conditions, and an axially extending conductive and imper -
meable layer between the sleeve and the protective layer.
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Description

CONNECTOR PART AND CONNECTOR ASSEMBLY

Field of the invention

The present invention relates to a connector part for use un-
derwater or in a wet or severe environment, and to a connect-
or agsembly comprising first and second connector parts ar-

ranged to be interengaged to establish an electrical connec-

tion.

Background

Electrical connectors for use underwater are known, for exam-
ple from United Kingdom patent application No. GB-A-
2,192,316, to have first and second connector parts in which
the first connector part has at least one pin projecting from
a support which is inserted into a housing and fixed in place
by a retainer ring. The pin has an axially extending conduc-
tive copper core surrounded by an insulating sleeve which is
arranged to expose an area of the conductive core at or near
the tip of the pin for making electrical contact with a con-

tact socket in the second connector part.

The housing extends in a forward axial direction from the
gsupport, radially outwardly of the contact pin, for alignment
with and to receive a housing of the gecond connector part
during interengagement. This extended housing of the first
connector part defines a pin chamber in which the pin ex-
tends.

In the de-mated condition this pin chamber is exposgsed to the
external environment and flooded with, for example, sea wa-
ter. The conductive core at the tip of the pin is then ex-
posed to the external environment, as is the insulating

sleeve and the front face of the support.
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The second connector part has a seal around an opening for
receiving the pin in sealed manner when the first and second
parts are interengaged, or mated. In the mated condition a
portion of the pin near the support remains exposed to the

external environment, such as sea water.

Electrical connectors of thig type are known asg wet mate con-
nectorg, because they are capable of being mated when under-

water.

Wet mate connectorg are used in the o0il and gas industry to
provide electrical power to electrical submersible pumps
(ESPs) or compressors. ESPs are located in subsea wells and
require electrical connection though a subsea well head. The
ESP has an electric motor supplied by a cable connecting the
motor to a wet mate connector at the well head. The cable
may be connected to the back end of a first connector part as
described above. A second connector part for mating with the
first connector part pin is connected at its back end to a
cable which ig supplied from a remote power gource, for exam-
ple at the surface. The environment in which the first and
second connector parts are used is subject to high tempera-
tures, for example as high as 200°C. The environment is also
a high pressure one and moreover there may be significant
pressure differentials between the back of the support of the
first connector part from which the connector pin projects
and the pin chamber where the pin projects forwardly from the
gupport. There ig a challenge to design connector parts able
to handle the high temperatureg, high pressuresg, pressure
differentials, and also capable of supplying sufficient power

to meet the needs of the downhole equipment.

Summary

Accordingly, there is a need for an improved connector part.
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This need is met by the features of the independent claims.

The dependent claims desgcribe embodiments of the invention.

Viewed from a first aspect the invention provides a connector
part for use underwater or in a wet or sgsevere environment,
the connector part comprising a pin projecting axially for-
wardly from a support, the pin comprising an axially extend-
ing electrically conductive portion, an axially extending
sleeve comprising fibre reinforced plastic around said con-
ductive portion, and a protective layer around the sleeve to
prevent exposure of the sleeve to ambient conditiong when the

pin is exposed to ambient conditions.

By providing a sleeve comprising fibre reinforced plastic the
pin has good load bearing propertieg. In particular, it may
provide a good pressure loading performance when used under-

water at depths where high pressure prevails.

The protective layer around the sleeve prevents exposure of
the sleeve to ambient conditiong when the pin ig exposed to
ambient conditions. The pin may be exposed along its full
projecting length when the connector part is not mated with a
second connector part, and it may be exposed in the region of
the support even when it is mated. Whilst the sleeve com-
prising fibre reinforced plastic hasgs good load bearing prop-
erties, it is generally undesirable for it to be exposed to
e.g. sea water, and hence ig protected by the protective lay-

er.

The sleeve may comprise a fibre filled polymer. The fibre
reinforcement may be glass fibre. The fibre content in the
fibre reinforced plastic may be between about 20% and about
60%, preferably between about 30% and about 50%, more prefer-
ably about 40% (weight percent). In one example, the sleeve
comprises polyetherketoneketone (PEKK). It may be provide

with a 40 per cent glass fibre content.
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The protective layer may comprise a plastic or polymer. The
protective layer may have no fibre reinforcement. The pro-
tective layer may comprise an engineering polymer. The pro-
tective layer may comprise a polyaryletherketone (PAEK), such
as polyetheretherketone (PEEK) or polyetherketoneketone
(PEKK) , for example.

The protective layer may cover all of the axial length of the
gsleeve where it projects axially forwardly from the sgupport.
In embodiments, none of the sleeve ig exposed to ambient con-

ditiong when the pin ig so exposed.

The conductive portion may have an electrical contact which
ig exposed. The electrical contact may be provided at or ad-
jacent to the front end of the axially extending electrically
conductive portion. The electrical contact can make an elec-
trical connection when the connector part is mated with a se-
cond connector part. Thug, in an embodiment, when the con-
nector part is not mated and the pin ig exposed to ambient
conditiong, the protective layer and the contact region of
the conductive portion may be exposed to ambient conditions,

but not the sleeve comprising fibre reinforced plastic.

The sleeve may extend forwardly of the support over only part
of the length of the pin which projects axially forwardly
therefrom. The mechanical properties of the gleeve are most
advantageous in the region of the pin adjacent to the sup-
port, where it is beneficial to provide additional gtrength.
The protective layer may extend at least from the support to
the electrical contact of the pin. The sleeve may extend

forwardly over only part of this length.

The pin may extend in the support, as well as projecting axi-
ally forwardly therefrom. The pin may comprige a shoulder
disposged in the support to prevent forward movement of the
pin relative to the support. Thig is useful for example if
there is a pressure differential between the back end of the

pin and the part of the pin exposed to ambient conditions,
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which may tend to force the pin forwardly. The shoulder may
prevent forward movement of the pin relative to the support

under such a pressure differential.

The gleeve may comprigse a load bearing portion at the shoul-
der. The shoulder is a place where the pin can particularly
benefit from a sleeve comprising fibre reinforced plastic, in
view of the relative strength of such a material compared to

non-fibre reinforced polymers.

In the embodimentg in which the pin extends in the support,
sealing means may be provided around an opening in the sup-
port from which the pin projects forwardly. The sealing
means may comprise one or more seal members. The or each

seal member may be an O-ring, for example.

The protective layer serveg the purpose of protecting the
gsleeve from ambient conditions where the pin is exposed
thereto. The protective layer need not necessarily therefore
extend into the support, or it may extend only a short dis-
tance into the gupport. The protective layer may extend
rearwardly into the support to engage with the above men-
tioned sealing means. Rearwardly of the sealing means, the
sleeve will generally not require protection from ambient

conditions.

Where the pin compriges a shoulder digposed in the support,
and the sleeve comprises a load bearing portion at the shoul-
der, the protective layer may extend over the shoulder. It
may act as a compreggible layer at the shoulder, for example
in the manner of a washer. If the protective layer extends
over the shoulder, thig shoulder extending portion may be
thinner than the protective layer where it is provided on the
pin forwardly of the support.

In certain embodiments a conductive impermeable layer is pro-

vided between the gleeve and the protective layer.
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The conductive impermeable layer may be a coating. The coat-
ing may be deposited on the surface of the sleeve. It may be
applied to the surface of the gleeve. A coating differs from
a separately fabricated metal tube. The coating may be a
metal coating, for example metal plating or a metallic paint.
The protective layer may be moulded over the sleeve. If a
conductive impermeable coating is provided, then the coating
ig first deposited on the sleeve before the protective layer
is moulded over the coated sleeve. The coating preferably
therefore is capable of withstanding temperatures at which
the protective layer is moulded, for example between 350°C to

390°C in the case of PEAK polymer.

The conductive impermeable layer, e.g. metal coating, ig im-

permeable to water. It may therefore protect the sleeve from
long term degradation due to water. The conductive impermea-
ble layer does not have to be corrosion resistant, because it
is covered by the protective layer. The conductive impermea-
ble layer may serve to control the electric field generated

by the axially extending electrically conductive portion when

the connector part is in use.

The conductive impermeable layer may extend annularly round
the sleeve. The conductive impermeable layer may extend axi-

ally.

The conductive impermeable layer may extend axially
rearwardly of the protective layer. The conductive impermea-
ble layer may have a front portion extending forwardly of the
gupport, located between the sleeve and the protective layer,
and a rear portion extending in the support disposed on the

protective layer and forming an outgide surface of the pin.

The invention also provides a connector agsembly compriging a
connector part as disclosed herein, and a second connector
part arranged to be interengaged with the first-mentioned
connector part to establigh an electrical connection. The

second connector part may have a seal around an opening for



10

15

20

25

30

35

WO 2014/195100 PCT/EP2014/059925

receiving the pin in sealed manner when the first and second

connector parts are interengaged.

In the embodimentg in which a conductive impermeable layer is
provided, it is advantageous if the conductive impermeable
layer extends along the pin in a region which, when the first
and second connector parts are interengaged, is disposed ra-
dially inwardly of the seal of the second connector part.
This can provide effective electrical field control in this
region, thereby protecting the seal from electrical stresses.
The front of the seal (the front being considered with re-
gpect to the second connector part) is generally exposged to
ambient conditions, such as seawater, whether the connector
assembly ig mated or de-mated. Therefore, in the absence of
any conductive impermeable layer in the pin, the front of the
gseal would be subject to high electrical stress. Thig is be-
cause ambient water is at an earth potential, causing elec-
trical stress concentration in the seal material where the
front of the seal engages with the pin. The electrical
stress is concentrated where the water at earth potential
meets the axially extending surface of the pin and the radi-

ally extending surface of the seal.

The usge of a conductive impermeable layer, for example a met-
al coating, in this region can thus provide effective elec-
trical stress control. It is posgsible to avoid or minimise
concentration of electrical stress where the water at earth
potential meets the axially extending surface of the pin and
the radially extending surface of the seal. The conductive
impermeable layer is provided internally of the pin, between
the sleeve and the protective layer. In the case of a coat-
ing, it is relatively easy to depogit and hence advantageous
compared to using a fabricated metal tube, such as a tubular

mesh.

Viewed from a second aspect the invention provides a connect-
or part for use underwater or in a wet or severe environment,

the connector part comprising a pin projecting axially for-
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wardly from a support, and the pin comprising an axially ex-
tending electrically conductive portion, a first axially ex-
tending insulating layer around the conductive portion, a se-
cond axially extending insulating layer around the first in-
gsulating layer, and an axially extending conductive and im-
permeable coating between the first and second insulating

layers.

The conductive impermeable coating can protect the first in-
gsulating layer and can also control the electrical field.

The first insulating layer is able to tolerate the electrical
stresses around the conductive portion of the pin under such
protected conditions. The second insulating layer, radially
outwardly of the conductive impermeable coating, is protected
from electrical gstress and can serve the purpose of protect-
ing the layer inwardly thereof from ambient conditions. It
need not be designed to withstand significant electrical
stresses, in view of the conductive impermeable coating radi-

ally inwardly thereof.

In an embodiment, the conductive impermeable coating may be
deposited on the surface of the first insulating layer. It
may be applied to the surface of the first insulating layer.
L coating differs from a separately fabricated metal tube.
By using a conductive impermeable coating, it is not neces-
sary to mould a fabricated metal tube, such as a tubular

mesh, into the pin.

In an embodiment, the conductive impermeable coating may be a

metal coating, for example metal plating or a metallic paint.

The conductive impermeable coating, e.g. metal coating, is
impermeable to water. It may therefore protect the first in-
sulating layer from long term degradation due to water. The
conductive impermeable coating does not have to be corrosion
resistant, because it is covered by the second insulating
layer. The conductive impermeable coating may serve to con-

trol the electric field generated by the axially extending
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electrically conductive portion when the connector part ig in

use.

The conductive impermeable coating may extend annularly round

the sleeve.

The first and second insulating layers may comprise the game
material as each other.

The first and second ingulating layers may comprise different
materials. They may for example comprise two different poly-
mers. The material of the first layer may be selected for
its electrical ingulation propertieg or its mechanical
strength, and the material of the gecond layer may be select-
ed for its ability to withstand exposure to an aggressive en-

vironment, for example.

The invention also provides a connector agsembly compriging a
connector part in accordance with the second aspect of the
invention, and a second connector part arranged to be
interengaged with the first-mentioned connector part to es-
tablish an electrical connection. The second connector part
may have a seal around an opening for receiving the pin in
gsealed manner when the first and second connector partsg are
interengaged.

It is advantageoug if the conductive impermeable coating ex-
tends along the pin in a region which, when the first and se-
cond connector parts are interengaged, is digposed radially
inwardly of the seal of the second connector part. This can
provide effective electrical field control in this region,
thereby protecting the seal from electrical stresses. The
front of the seal (the front being considered with regpect to
the second connector part) is generally exposed to ambient
conditiong, such as seawater, whether the connector assembly
ig mated or de-mated. Therefore, in the absence of any con-
ductive impermeable coating in the pin, the front of the seal

would be subject to high electrical stress. This is because
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ambient water is at an earth potential, causing electrical
gstress concentration in the seal material where the front of
the seal engages with the pin. The electrical gtress is con-
centrated where the water at earth potential meets the axial-
ly extending surface of the pin and the radially extending
surface of the seal.

The use of a conductive impermeable coating in this region
can thus provide effective electrical stress control. It is
possgsible to avoid or minimise concentration of electrical
stress where the water at earth potential meets the axially
extending surface of the pin and the radially extending sur-
face of the seal. The conductive impermeable coating is pro-
vided internally of the pin, between the first and second in-
gulating layers. It is relatively easy to deposit and hence
advantageoug compared to using a fabricated metal tube, such
as a tubular mesh.

In embodiments of the first or second aspects of the inven-
tion having a metal coating, the metal coating may comprise
one coating layer or a plurality of coating layers, e.g. two
coating layers. Thus there may be a base layer and a top
layer. The coating may comprise a basge layer of copper and a
top layer of nickel.

The metal coating may comprise a base layer preferably less
than 20 pm thick. Such a base layer may for example be cop-
per. The base layer may be less than 15 pm thick, or less
than 12 um thick, or lessg than 10 um thick, or lesgs than 5 um
thick.

The metal coating may algo comprise a top layer less than 20
pum thick. Such a top layer may for example be nickel. The
top layer may be less than 15 um thick, or lesg than 12 um
thick, or less than 10 um thick, or less than 5 um thick. The
total thicknegg of the coating, whether it is made up of one
coating layer or a plurality of coating layers, is preferably

less than 100 pm, more preferably less than 75 um or 50 um or
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40 pm or 30 um or 20 upym or 10 um. A thicknesgs in the range
of 10 ym to 30 um, more preferably 15 pm to 25 um is pre-

ferred.

A method of depositing the metal coating on the pin may com-
prise etching the surface to which it is to be applied, to
provide a key, and deposgiting the metal layer on the keyed
gsurface by a suitable deposition process. Preferably, after
the surface ig etched an activator is applied to the surface

before the coating ig applied.

The connector part and the connector agsembly of both asgpects
of the invention may be guitable for use gubsea. They may
for example be used to supply power to a subterranean or sub-
sea well. They may be used to supply power to an ESP or a
compressor. They may be used to supply power to downhole
equipment. The first-mentioned connector part may be con-
nected at its back end to a cable leading to the equipment,
and the second connector part may be connected at its back
end to a power supply. The connector part, and the connector
assembly, may be suitable for withstanding high temperatures
and high pressures. The first mentioned connector part may
be suitable for withstanding a high pressure differential be-
tween the pin where it projectg from the support and a back
end of the pin disposed in the support, such pressure differ-
entials tending to urge the pin forwardly relative to the

support.

Features of embodiments of the invention can be combined with

each other unless noted to the contrary.

Brief description of the drawings

Certain preferred embodiments of the invention will now be
described by way of example and with reference to the accom-
panying drawings, in which like reference numerals refer to

like elements and in which:
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Figure 1 shows an axial cross-sectional view of the

interengaging parts of a connector assembly; and

Figure 2 shows an axial cross-gsectional view of a pin
belonging to a first connector part of the connector assem-
bly.

Detailed description

Figure 1 shows a connector assembly 10 comprising a first
connector part 1 and a second connector part 2. The first
connector part has a support 3 from which a connector pin 4
projects forwardly. The support ig retained in a housing 5
of the first connector part 1 by a retaining member 6. The
connector pin 4 has a rear portion carried in the support 3
and an axially forwardly projecting portion disposed forward-
ly of the support. The pin 4 has an axially extending con-
ductive portion or core 7 which at its rear end provides a
rear electrical contact 8 for engagement in a socket of a
crimp or the like (not shown). At its front end the conduc-
tive core 7 hag a front electrical contact 9. A pair of O-
ring seals 11, 12 are provided near the front of the support

3 to seal the rear portion of the pin against water ingress.

The connector assembly ig shown in the mated condition, with
a small portion of the connector pin 4 being exposed to ambi-
ent conditiong, such as seawater, in a region 13 between the

first connector part 1 and the second connector part 2.

The second connector part 2 comprises an outer seal 14 defin-
ing an opening 15 through which the connector pin 4 extends

into the second connector part 2. The outer seal 14 forms a
primary barrier against water ingress. Axially rearwardly of
the seal 14 (with respect to the second connector part) a se-
cond, inner seal 16 defines a second opening 17, through

which the pin 4 also passes in the mated condition of the
connector assembly. The seal 16 is part of an elastomeric

moulding which includes a flexible membrane 18 defining in-
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wardly thereof a fluid filled chamber 19 which is able to
provide pressure compensation of the chamber 19 with respect
to another chamber 20 provided on the outside of the membrane
18. This chamber 20 is also fluid filled and extends between
the first seal 14 and the second seal 17, as well as outward-
ly of the membrane 18. The outer chamber 20 is defined in-
wardly of a flexible membrane 23. The outer surface of the
flexible membrane 23 is exposed to ambient pressure. There-
fore, the outer chamber 20 is pressure balanced with respect
to ambient conditions, and the inner chamber 19 ig pressure
balanced with resgpect to the outer chamber 20. Such pressure
balancing tends to inhibit ingress of water or other contami-
nantg into the second connector part 2, whether mated or

demated.

Chamber 20 is thus a first, outer chamber, and chamber 19 is
a second, inner chamber. Inside the inner chamber 19 an
electrical contact socket 21 is provided for receiving the
front electrical contact 9 of the connector pin 4 of the

first connector part 1.

A forwardly spring biased shuttle piston 22 is provided in
the second connector part 2. Thig is shown, in the mated
condition of the connector aggembly, pushed to a rearward po-
sition by the connector pin 4. In the unmated condition of
the connector agsembly, the shuttle piston 22 extends for-
wardly through the electrical contact socket 21, through the
inner seal 16, and through the outer geal 15. It ig biased
forwardly by a spring (not shown) and held in this position
to maintain the gealing integrity of the second connector
part when the parts are not mated. The front end of the
shuttle piston 22 in the unmated condition of the assembly is

generally flush with the front of the outer seal 14.

Further detailgs of the connector pin 4 are described with
reference to Figure 2. The conductive core 7 extends for-
wardly from the rear electrical contact 8 to the front elec-

trical contact 9. A glass fibre reinforced plastic or poly-
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mer sleeve 24 is provided around the conductive core 7 and
extends along the full length of the core other than the rear
and front electrical contacts 8 and 9. The sleeve extends
annularly round the core. In this embodiment, by way of ex-
ample, the gleeve comprisesg a PEKK polymer and glass fibre.
In this embodiment the polymer is filled with 40% glass fi-
bre. The sleeve 24 provides the pin with mechanical
strength. The pin has a load shoulder 25, having a generally
conical configuration, increasing in diameter in a rearward
direction. As seen in Figure 1, the load shoulder 25 engages
against a corresponding conical shoulder 26 in the support 3
of the first connector part 1. The mechanical strength of
the sleeve 24 provides a benefit in this load bearing region.
If the connector aggembly is used in conditions where the
pressure at the rear of the pin is greater than the presgsure
at the front of the pin, then the pin experiences a forward
thrust force. This is resisted by the load shoulder 25 of
the pin engaging the corresponding load bearing surface 26 of
the support 3.

The pin 4 has a protective layer provided around the sleeve
24 where it extends forwardly of the support. Thig protec-
tive layer 27 gerves to protect the sleeve 24 from ambient
conditiong. The protective layer 27 extends annularly round
the sleeve 24. It may be made of a polymer such as PEKK or
PEEK, which ig not provided with any fibre reinforcement,
i.e. an unfilled polymer. The protective layer 27 extends
forwardly to the front electrical contact 9. In thig embodi-
ment it extends rearwardly sufficiently far for it to be en-
gaged by the seals 11 and 12 of the support 3. Therefore,
the sleeve 24 to the rear of the protective layer 27 is not
exposed to ambient conditiong. The seals 11, 12 define a re-
gion axially rearwardly thereof which is sealed from ambient

conditions.

The protective layer 27 has a rear end at the front of the
load shoulder 25 of the pin 4. In alternative embodiments,

the protective layer 27 can extend over the load shoulder.
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It may therefore provide a compresgsgible layer, or washer,

around the load shoulder.

A metal coating 28 is provided over the sleeve 24, along a
length of the sleeve shown as "L". The metal coating extends
from a rear end 29 over the length L to a front end 30. The
front end 30 is gsurrounded by the protective layer 27 so that
in use the high electrical stresses at the front end 30 are
contained in the material of the protective layer 27. This
material is preferably moulded over the sleeve 24 after the
metal coating 28 hag been applied thereto and so there should

be no trapped air in this region of high electrical stress.

The coating 28 is impermeable to water and, in addition to
the protective layer 27, provides protection to the sleeve 24
inwardly thereof. 2Asg seen in Figure 1, the metal coating ex-
tends axially across the part of the pin which is exposed at
13 to ambient conditions even when the connector partsg are
mated. Thus the metal coating 28 can protect the sleeve 24
from long term degradation when the connector is mated in the
field.

The metal coating serveg to control the electrical field
around the conductive core 7. It will be seen in Figure 1
that the metal coating extends axially along the part of the
pin that extends through the opening 15 defined by the sgeal
14 of the second connector part 2. Therefore the metal coat-

ing 28 protects the seal 14 from high electrical stresses.

In this embodiment the sleeve 24 and the protective layer 27
are made of different materials, the sleeve 24 being for
providing mechanical strength and the protective layer 27 be-
ing for providing protection against ambient conditions.
However, in alternative embodimentsgs of the second asgpect of
the invention, the two layers 24 and 27 may be made of the
same material, or of two different materials neither of which
containg fibre reinforcement. The metal coating then used

between the two layers provides an impermeable barrier to
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provide some protection for the inner layer. The metal coat-
ing also providesg an electrical shield to the region radially
outwardly thereof. It ig easy to apply a metal coating to
the inner layer during construction, compared to the use of a
metal tube such as a metal mesh which has to be separately
fabricated.

While specific embodiments of the invention are disclosed
herein, various changegs and modificationg can be made without
departing from the scope of the invention. The present embod-
iments are to be considered in all regpect as illustrative
and non-restrictive, and all changes coming within the mean-
ing and equivalency range of the appended claims are intended

to be embraced therein.

The following clauses set out features of the invention which
may not presently be claimed in thig application, but which
may form the basis for future amendment or a divisional ap-
plication:

A connector part for use underwater or in a wet or severe en-
vironment, the connector part compriging a pin projecting ax-
ially forwardly from a support, and the pin comprising an ax-
ially extending electrically conductive portion, a first axi-
ally extending insulating layer around the conductive por-
tion, a second axially extending insulating layer around the
first insulating layer, and an axially extending conductive
and impermeable coating between the first and second insulat-
ing layers.

In an embodiment, the first and second layers may comprisge
the same material. In another embodiment, the first and se-
cond layerg may comprise different materialsgs.

The conductive impermeable coating may comprises a metal
coating.

L connector assembly compriging a connector part as outlined
in the preceding clauses, and a second connector part ar-
ranged to be interengaged with the first-mentioned connector

part to establish an electrical connection.
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In an embodiment, the second connector part has a seal around
an opening for receiving the pin in sealed manner when the
first and second connector parts are interengaged.

The conductive and impermeable coating may extend along the
pin in a region which, when the first and second connector
parts are interengaged, is disposed radially inwardly of the

seal.
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Claims

1. An electrical connector part for use underwater or in a
wet or severe environment, the electrical connector part (1)
comprising a pin (4), projecting axially forwardly from a
gupport, the pin comprising an axially extending electrically
conductive portion (7), an axially extending gleeve (24) com-
prising fibre reinforced plastic around said conductive por-
tion (7), and a protective layer (27) around the gleeve (24)
to prevent exposure of the sleeve (24) to ambient conditions

when the pin (4) is exposed to ambient conditions.

2. An electrical connector part as claimed in claim 1,
wherein the pin comprises a shoulder disposed in the support
to prevent forward movement of the pin relative to the sup-

port.

3. An electrical connector part as claimed in claim 2,
wherein the sleeve comprises a load bearing portion at the

shoulder.

4. An electrical connector part as claimed in any of the
preceding claimg, wherein the sleeve comprises a fibre filled

polymer.

5. An electrical connector part as claimed in any of the
preceding claims, wherein the fibre reinforcement comprises

or congists of glass fibres.

6. An electrical connector part as claimed in any of the
preceding claimg, wherein the fibre content in the fibre re-
inforced plastic is between about 20% and about 60%, prefera-
bly between about 30% and about 50%, more preferably about
40%.

7. An electrical connector part as claimed in any of the
preceding claimg, wherein the protective layer compriges a

plastic or a polymer, in particular an engineering polymer.
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8. An electrical connector part as claimed in any of the
preceding claims, wherein the protective layer does not have

fibre reinforcement.

9. An electrical connector part as claimed in any of the
preceding claims, wherein the protective layer compriges or
consists of a polyaryletherketone (PAEK), in particular

polyetheretherketone (PEEK) or polyetherketoneketone (PEKK) .

10. An electrical connector part as claimed in any of the
preceding claimsg, comprising a conductive impermeable layer

between the sleeve and the protective layer.

11. An electrical connector part as claimed in claim 10,
wherein the conductive impermeable layer extends axially

rearwardly of the protective layer.

12. An electrical connector part as claimed in claim 10 or
11, wherein the conductive impermeable layer compriges a met-

al coating.

13. An electrical connector assembly comprising an electri-
cal connector part as claimed in any preceding claim, and a

second electrical connector part arranged to be interengaged
with the first-mentioned electrical connector part to estab-

lish an electrical connection.

14. An electrical connector agsembly as claimed in claim 13,
wherein the second electrical connector part has a seal
around an opening for receiving the pin in sealed manner when
the first and second electrical connector partsg are

interengaged.

15. An electrical connector agsembly as claimed in claim 14,
when dependent on claim 10, 11 or 12, wherein the conductive
impermeable layer extends along the pin in a region which,

when the first and second electrical connector partsg are
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interengaged, is disposed radially inwardly of the seal of

the second electrical connector part.
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