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1. INTRODUCTION

1.1 Purpose of this document

This document is designed to provide guidance to mammography superintendent
radiographers, radiography managers, and other NHS staff involved the movement and
operation of mobile trailers for breast screening.

The information included is intended to provide advice that will enable individyals to
make all requisite electrical and mechanical provisions for a mobile trailer si d to
connect and operate the trailer safely.

1.2 Electrical safety issues in mammography (]/ ,\'@

The NHS Breast Screening Programme (NHSBSP) prod a wide range of
advisory documents and guidance notes for thel p rcha se, and testing of

mammography x-ray equipment. This report sup I nts advice, contained in

Guidance on the electrical and safety testi mam raphlc X-ray equipment
(NHSBSP Occasional Report 03/01). It rep notes for the installation of
electrical supply for NHSBSP mamm @ y tr (NHSBSP Equipment Report
05/03). &

The requirements contained in M ocurrg% cl;échnlcal requirements for the
supply and installation of eq osti ging and radiotherapy (1989)
have been revised and upd In the |cal ical Installation Guidance Notes
(MEIGaN), versions 1.0 ?§ IG& cuments provide guidance on the
electrical and mechani ect OVIdI testing both new and relocated x-ray

and mammography eq@ g details pertaining to transportable
roo

diagnostic and tre

@\ ‘\O
1.3 Earthin obllé\@ers for breast screening

Following recomme& ions in the latest version of MEIGaN, additional earthing
requirements for@blle trailers are addressed in these guidance notes.

1.4 Provi@@éf a new connection box

Attentign is also drawn to the requirement in Department of Health document HTM 06-01
(Electrical Services Health Technical Memorandum 06-01: Electrical services supply and
distribution, Part A: Design considerations) regarding the need for a monitored earth on
the supply/connection cable to the mobile trailer when providing a new connection box.
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2. PRE-INSTALLATION REQUIREMENTS

Although the x-ray equipment may be regarded as the most important part of the
installation, the pre-installation requirements for the area in which the x-ray equipment is
to be installed are also important. As any room that houses x-ray equipment must meet
certain requirements, and a pre-installation assessment should be undertaken in order to
facilitate installation of the x-ray equipment.

The following provisions should be considered for the x-ray room. However, n Il of
these provisions may be necessary for every installation (depending on the de the
installation and the type of x-ray equipment). @

o An adequate power supply, sufficient to meet th @he imaging
equipment, must be available (the specifications nec ry supply must
be obtained from the equipment supplier or man f rer).

e A supply cable with the correct size and nur%f & grs must be provided.
For a single-phase system a three core e msu d cable must be used. A
three-phase system will require a flve& dou sulated cable.

e The line resistance must be ad to |gn specification of the x-
ray equipment. For single-p yste li |stance is measured from
phase to neutral. For thre se sy, s the istance is measured between

phases. Q \

e The electrical syst ust g S|gne a TN—S system. (This still applies

where the tralleé no gen

e Trailers th nect | mains supply, but also have an onboard
gen $ /or a external rator, must be fitted with an isolator that will

ensu onl system can operate at any time.

e Anisolator f % main x-ray equipment is required (‘Emergency Off). This must
be locate@”in a position that is accessible to a person standing in the usual
oper @position which will normally be in the control area. Additional

% ncy Off’ devices may also be provided.

QIY e unit uses a three-phase supply, an electromagnetic contactor must be
sed. A single-phase unit may use a mechanical isolator. Solid State switching
must not be used for the isolator in either case.

e The isolator must be capable of being locked in the ‘OFF’ position, in order to
prevent the unit from being energised in the event of a fault.

¢ An earth reference bar (ERB) must be located adjacent to the main isolator. All
earth connections and equipotential bonding must be connected to this point. The
ERB must be located in a position that enables connection of an earth-bonding
meter for test purposes.
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e In addition to the electrical earths, all accessible conductive surfaces must be
connected to the ERB. These include the chassis of the trailer, the bodywork,
and any internal metal trim. Plumbing and water supplies should also be earthed
to the ERB.

o All electrical trunking and conduits must be of adequate size to carry the amount
of wiring provided, and must be continuous, taking wiring from one location to
another.

e Tri-rated cable shall be used for all installed wiring, in order to reduce t%k of

failure due to vibration. Q

¢ Radiation warning lights must be provided adjacent J\Qe door, the x-ray
room, as required by the local Radiation Protection@ r(R

¢ An adequate number of 230 volt, 13 amp sockefsbqst b ided to support all
portable equipment, servicing needs, and t other n requirements of an
X-ray room. Extension mains leads mus use

e The final ring circuit, the 13 amp fu onn units, and the room lighting
must be on the same phase as th y equl

e A residual-current device (R onfo tot ecification provided by the
equipment manufacturer, IIe ' position accessible to the

operator. A label must |xed C e to t bearing the following wording:
‘Test the RCD by p gt every time that the unit is first

connected to a S|te® O
The electrical sup@ng \se eq p%t must be on the same phase as the 13

amp final ring circ d the | ge This avoids a 415 volt difference in potential
between the hSIUlp and othe ectrlcal equipment in the room.

Checking the electyi %‘ rovision and x-ray equipment is the responsibility of the
equipment suppller{( e independent equipment inspection tester. The Trust (or the
owner of the tr and equipment) has a responsibility under the Health and Safety at
Work Act to themselves that the equipment is safe for use, both for the operator
If the equipment supplier cannot provide an adequate report for both
nt and the room’s electrical supplies, with full test results, it may be
ry’ to employ the services of an independent inspector. An electrical safety
check must also form part of the trailer's annual inspection.
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3.

DESIGN OF THE ELECTRICAL
CONNECTION BOX FOR MOBILE
TRAILERS

The following guidance and design advice relates to connection boxes for mobile trailers.

The electrical connection box for the mobile trailer must be as close as p sible
to the parked position of the trailer when in use.

The location and height of the connection box shouldbe such th Qreadlly
accessible to the operator.

The electrical supply cable running from the m@istrib board (DB) that
u

provides the trailer with its electrical supply ake t ortest route to the
connection box, in order to keep the le a minimum. The
distance/length of the cable run will aff inal C -sectional area (CSA) of
the cable to be installed.

The design of the connection ust for an isolator that can switch
between single or three- phase on@ electrical supply.

The isolator and other fittin @hne x must be designed to meet
relevant standards (I@( Prot n (IP) IP44 (Splash Proof) or higher).
An RCD with test es t@g%s is @red

An Industrj n%E pe s t outlet (BS EN 60309-2) must be provided.
This h thegraiters s cable and plug.

An ERB¥or co s%c@mg all earth wires must be provided.

The encl@re must be earthed to the main earth cable from the main DB.

As entary earth connection must be installed in the enclosure (POAG -
Ig cket). A supplementary earth cable (6 mm earth cable fitted with POAG -
6 plugs) must also be provided and must be connected to both the trailer and

Zhe connection box before the supply cable to the trailer is connected.

Should the connection box be required to provide a water supply for the trailer, a
barrier must be installed to prevent water from transferring into the electrical part
of the box.

The water supply must have a non-return valve and a control valve in the

connection box to open and close the water flow. The water supply pipe must be
protected against frost.
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e The connection box must have an access hole for the trailer supply cable. The
access hole will normally be located on the underside of the connection box, and
must be of sufficient size to allow the industrial/lcommando connection plug to be
passed through it. A lockable, hinged plate with a cable cut-out is also required.

o A further access hole will be required if a water supply hose is to be connected to
the trailer. A lockable, hinged plate with a hosepipe cut-out is recommended.

e The front of the connection box should be able to open fully, allowing operator
access. The door must be capable of being securely locked to prevent t@ring

and for security purposes. Q

e The connection box should be constructed of a hard- ing ma “preferably
metal, for durability, to withstand poor weather co zﬁy an otect against
vandalism.

labelling to identify their function and t user, he maximum voltages

present.
)

e When installing a new connection @ tteniB&g' drawn to Department of Health

e The connection box, and the electrica@inside, aII require adequate

document HTM 06-01 (Electric vice th Teehnical Memorandum 06-01:
Electrical services supply distri design considerations),
paragraph 16.73. ThIS stat at D ers akeholders should ensure

that the final suppl nnect| cab ny mobile unit includes a
monitored earth as ribe Conformity with this guidance is
su& tary@ connection to the mobile trailer is

only possible Whe
provided.
O K
”\‘@ QO
\@
&Q

,b"c

Q¥
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4. DESIGN OF THE ELECTRICAL PROVISION

Whether it is located on a trailer or on a static site, mammography x-ray equipment has
the same electrical requirements. However, in trailers, the following additional issues
need to be considered:

<

The CSA of the supply cable must be calculated, taking into account the mains
impedance at the connection point on the main DB, and the length of~cable
required to reach the trailer connection box.

The trailer connection box must be 1P44 code (Splash Rroof) co t. It must
be provided with test and re-set buttons, an isoldtdr and g\ lature circuit
breaker (MCB) with a minimum rating of 63 amps

A 63-amp Industrial/Commando (BS EN 603 (l/so utlet will be required
for connection of the electrical supply cable @ e traB number of pins must
match the trailer supply cable).

The electrical supply cable betwee con n box and the trailer must be of
the CSA and length specified q@ht supplier, to prevent excessive
i eda @

voltage drop due to high mai
The supply cable can be ansifacxg/it p(#lt both ends (male and female,
ure, the complete cable can be

as appropriate), so t in the @e t qQf
cem ble d in. A spare cable can be ordered

disconnected and
with the trailer red Néwtabl tion on board. The mains cable is not
cu d where vehicular traffic is unavoidable,

intended to Wlt&’\d r tr{
cable prot must ed

A th @e su able is required for a single-phase unit. A three-phase unit
will require af e cable

The electfieity suppller may require a power consumption meter to be fitted. This
should@ stalled in the trailer connection box.

@Iectrical supply cable should be connected to a DB inside the trailer. The
should be located in a lockable cupboard, accessible to the operator.

The DB provides electrical supplies to all of the electrical services in the trailer,
and should be provided with MCBs for each of the following circuits:

The x-ray equipment

The 13 amp final ring circuit and lighting
The heating and air conditioning

The security lighting and alarm system.

©Oo0oO0oOo
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e The power supply must be available 24 hours per day, 7 days per week, in order
to provide a consistent environment (heating/cooling) for the x-ray equipment and
imaging facilities. This is particularly important for digital imaging systems, where
the detector may require specific environmental conditions to prevent possible
damage (this information should be obtained from the supplier or manufacturer of
the digital imaging system).

¢ In the x-ray room, a main equipment isolator must be located in the control area.
An ERB must be located in a separate box adjacent to the isolator.

all single-phase devices are supplied from the same phase (this ap to those

o Where the trailer has a three-phase electrical supply, it is important t chat
that are fed from the x-ray unit as well as those that a?,i/ plled@om the

electrical mains supply).

¢ In the x-ray room, the x-ray equipment, 13 ar(na}mal @b’rcwt and lighting

circuit must be compatible.

e A POAG-ID6 socket should be installe ﬁl n ac Ie position outside of the
trailer for the connection of the suppl ary cable The socket should be
electrically connected to the chas |@ the t A spare supplementary earth
cable of suitable length, fitted , should be obtained and

stored in a suitable Iocatlo% rd. C)
0 ’OQ

NHSBSP July 2012



Installation of Electrical Supply in Mobile Trailers 8

5. EARTHING OF MOBILE TRAILERS FOR
BREAST SCREENING

The section of MEIGaN that covers the earthing of transportable diagnostic and
treatment rooms states that a low impedance earth from the mains supply or from the
generator must be provided via the mains cable. In the interest of safety, all trailers,
both new and existing, should have a supplementary, high-flexibility earth cable, which
must run in parallel with the supply cable in order to minimise any hazard should.there
be a fault on the mains cable, plugs, sockets, etc. The supplementary cable@ be
connected to both the trailer and the connection box before the supply cable? ugged
in. Therefore, a suitable earth cable and suitable connection pgints on th r and on
the electrical connection box are required. ('l/

Earth rods, i.e. metal rods inserted into the ground('&)nne cable to ground

potential, must not be used. K Q
o’ %6
K\ & 59
@) 0 ¢
% "o QC)
& ’?} O
O O
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&
@
&Q

<
’0(0

Q¥
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6. STAND-ALONE MOBILE TRAILERS WITH A
BUILT-IN ELECTRICAL GENERATOR

A mobile trailer that is designed to be free-standing, and that receives power from a built-
in generator, does not need to be earthed. Earth rods or earthing plates should not be
used. However, where the stand-alone unit is connected via a data cable to a fixed
installation, a supplementary earth must be run between the vehicle and the docking

station.
xo

N\
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/. STAND-ALONE MOBILE TRAILERS WITH
AN EXTERNAL ELECTRICAL GENERATOR

A mobile trailer powered by the type of external generator that may be towed behind the
vehicle should be earthed to the generator by means of an earth conductor. This should
form part of the electrical supply cable. In a single-phase unit, the supply cable should
be a three core, double insulated cable. In the case of a three-phase system, a five core,
double insulated cable should be used. 6

Neither the mobile trailer nor the generator needs to be earthed by any othehmeans

than the interconnecting cable. The connection between the e&rnal ge @o and the
mobile trailer should be made before the generator is starte \
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8. FREQUENCY OF TESTING

Mobile trailers should be tested for electrical safety when new, and repeat checks should
be made on an annual basis. This interval is more frequent than that for fixed x-ray
installations and takes into account the movement of the trailer, which creates the
potential for wiring to become dislodged, damaged, etc. It is also recommend that
electrical connection points are checked annually for electrical safety, since they are
exposed to the elements and to potential tampering, etc.

As long as trailers and connection boxes have passed their annual tests, a full &goe?rical
safety inspection is not required every time the trailer is moved. However, \WVer the

transportable room is moved to a new location, the continuityznand quali he earth
should be tested once the supplementary earth cable has b neg&

The annual testing of the connection box should |n Qan e Ioop test. This
involves using a test meter to measure the resistan een and neutral in the
supply. For a unit fused at 63A, resistance shoul Iess .2 ohms. Where the

connection box is on premises that are not o the t or the NHS, this test is
the responsibility of the owner or operator of t bile t r.
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APPENDIX 1: GLOSSARY AND
EXPLANATORY NOTES

BS EN 60309-2 Industrial or Commando-type plug and socket
outlet.
Control area The area behind the radiation-protective screen in

the x-ray room. Exposures are initiate %and
controlled from here.

CSA Cross-sectional area (size&cable) Q

DB Electrical distribution@(;la!cont circuit

fuses. ('l/
ERB Earth Referen@&ar 6®Q

Final ring circuit 230 volt, p so@t outlets.

Fused connection unit 2304@13 ar@r outlets for fixed equipment.

Index of Protection (IP) code @ldm egree &)tection, for example IP44
rov& lash $ protection.

MCB $ I\/@ re c@breaker (fuse).
RCD &® \ sMu%urrent device, an isolator designed to

\Q \ opé te adtomatically in high earth leakage current
* lons.
& <

Single phase“pawer s&@’ Neutral and earth at 230 volts.

Three phase pow. rgapply Neutral and earth at 415 volts.

TN-S systerpb% Separate neutral and earth throughout the system.

Q¥
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