Health Technical
Memorandum 2009

Design considerations and
Good practice guide

Pneumatic air tube
transport systems

Printed for you by TSC's
on-demand service

i Estates

An Exeﬂve Agency of the Department of Health




Health Technical
Memorandum 2009

Design considerations and
Good practice guide

Pneumatic air tube
transport systems

London : HMSO

i Estates

An Executive Agency of the Department of Health



© Crown copyright 1995
Applications for reproduction should be made to HMSO Copyright Unit
First published 1995

ISBN O 11 322183 2

HMSO
Standing order service

| Piacing a standing order with HMSQO BOOKS enables a

b customer to receive future titles in this series automatically

: as published. This saves the time, trouble and expense of
placing individual orders and avolids the problem of
knowing when to do so. For details please write to HMSO
BOOKS (FC 134A/1), Publications Centre, PO Box 276,
London SW8 SDT quoting reference 14.02.017,
The standing order service also enables customers 1o
receive automatically as published all material of their
choice which additionzlly saves extensive catalogue
research. The scope and selectivity of the service has been
extended by new techniques, and there are mere than
3,500 ciassifications to choose from. A special leaflet
describing the service in detail may be obtalned on
request.



About this publication

Health Technical Memorandum (HTM)
2009 gives comprehensive advice and
guidance on the design, installation and
operation of pneumatic air tube
transport systems in healthcare
premises.

it is applicable to new and existing sites,
and is for use at various stages during
the inception, design, upgrading,
refurbishment and extension of a
pneumatic air tube transport system.
This HTM covers pneumatic air tube
transport systems utilising tubes of up
{0 160 mm diameter. Further
information on large bore air tube
vacuum systems for use in hospitals for
the handling of waste and laundry
items is subject to further review. HTM
2009 focuses on the:

a. legal and mandatory
requirements;

b. design considerations;
c. installation;

d. maintenance;

e. commissioning,;
f. operation; and
g. management

of pneumatic air tube transport
systems.

It is published as two separate volumes,
each addressing a specialist discipline:

» Management policy - outlines
the overall responsibility of
managers of healthcare
premises and outlines their legal
obligations in setting up and
operating a pneumatic air tube
transport system. It also
summarises the technical
aspects involved;

¢ this volume — Design
considerations and Good
practice guide — does not set
out to give instruction in design
work but highlights the overall
requirements and considerations
that should be applied to the
design of pneumatic air tube
transport systems. The chapter




on validation and verification
details the requirements for
ensuring that the pneumatic air
tube transport system is formally
tested and certified as to
contract and manufactured to
the highest level of quality
assurance. The importance of
commissioning is emphasised
and tests that may be carried out
on site are provided in the
appendices. The operational
management chapter provides
information for those responsible
for managing the day-to-day
operation and maintenance of
the system. Safe systems of
work, record keeping and legal
obligations are included.

Guidance in this HTM is complemented
by the library of National Health Service
Model Engineering Specifications.
Users of the guidance are advised to
refer to the relevant specifications.

The contents of this HTM in terms of
management policy, operational policy
and technical guidance are endorsed
by:

a. the Welsh Office for the NHS in
Wales;

b. the Health and Personal Social
Services Management Executive
in Northern Ireland;

¢. the National Health Service in
Scotland Management Executive;

and set standards consistent with
Departmental Cost Allowance Guides.

This HTM was written with the advice
and assistance of experts in the NHS
and industry.

References to legislation appearing in
the main text of this guidance apply in
England and Wales. Where references
differ for Scotland and/or Northern
Ireland these are given in marginal
notes.

Where appropriate, marginal notes are
also used to amplify the text.
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1.0 System overview

General

1.1 A pneumatic air tube transport system — which may be either a point-
to-point or & multi-point system — is a distribution network of tubes through
which carriers of various sizes containing small items are driven by air flow. The
prime mover is a blower which can alter the direction of the air flow in the

tube as required to move the carrier through the system

Point-to-point system

1.2 Point-to-point pneumatic air tube transport systems (see Figure 1)

provide two-way transfer via a single continuous tube linking stations up tc

1000 metres apart. This system is suitable for use in an application that
requires simple operation and a dedicated link between departments, for
example between an operating theatre and the pathology department.
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1.0 System overview

Multi-point system

1.3 Multi-point pneumatic air tube transport systems (see Figure 2) provide
full intercommunication between all points in the system. Where systems are
large and traffic is heavy, the network may be spiit intc zones, This allows local
transport of carriers in each zone, as well as transfer to another zone when
required. This type of system is commonly used in large hospitals, with, for
example, the pharmacy and pathology departments being in separate zones.
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1.0 System overview

Diverters

1.4  Diverters are used to route carriers through the network and somatimes
across zones. The number and location of diverters should be agreed at local
level between the designer and hospital staff, but generally they should be
used economically and be positiongd to minimise the system tube length.

System control

1.5  Multi point systems are controlled centrally by a dedicated micro-
processor of computer. The controller receives transfer instructions, carries out
continuous monitoring of the system and orovides system status infermation. If
reguired, cleaning cycles may be carried out at pre-determined intervals to
keep the pipework free of dust. The control system should allow
reconfiguration of the network as required. Stations can be operational on a
9am to 5pm basis, with override facilities as required, or 24 hours a day,
according to the requirerments of a particular department.

Stations

1.6 A station may be an end unii {one at the end of a branch), for examale
stationt A in Figure 2, or a through station {carriers may pass straight through
it), for example station B in Figure 2. Alihough the stations operate in slightly
different ways, send and receive operations may be carried out at each one,
Each station should include a user interface, which is normally in the form of a

keypad and display unit.

1.7 Features of a typical hospital pneumatic air tube transport systerm will
include:

Network tubing: 110 mm diameter and normally uPVC but, if required
for protection, steel tube may be used for some sections

Automatic send and receive stations

Fult intercommunicaticn between all stations

Prioritisation of carrier defivery

Multi zone with communication between zones

Security measures for the transfer of certain products, such as drugs

Leak proof carriers and sealed insert bags for samples {(spillage may
then be contained within carrier)




2.0 Assessment of requirements

21 The cost of installing and maintaining a pneumatic air tube transport
system should be offset by the savings made in the time staff, and in
particuliar portering staff, spend in the manual transfer of samples between
departments. The decision to install a system should be made following an
analysis of traffic in small items, including drugs and pathological samples,
carried betwaen departments by staff. The main users of the system in an
acute hospital will normally be the pathology and pharmacy departments.
Security measures will nead to de incorporated into general operaticnal
procedures and consideration should be given to the location of siations in
controlled access areas.

2.2 The resulis of the traffic survey will help to identify where stations
should be allocated, Stations may be shared between departments 10 reduce
the overal) cost of the Installation, for example one station for adjacent wards
which are possibly already sharing facilities.

2.3 The system should be capable of transferring packages safely and
securely between all or only selected stations within the network which may
cover a single hospital or a number of adjacent hospital sites.

2.4 A central controller should continuously poll all stations in sequence 10
initiate the required send/receive sequence for carriers loaded into stations. A
system of send/receive priorities for each station ensures that urgent items are
handled with minimurn delay. A maximum time should be set to ensure carriers
are not indefinitely parked in the system.

2.5 It should be possible to take manual control of the systern to override
the central control {(with a sub set of operations available at all stations) to
allow for example manual purging of the system in the event of a carrier
becoming blocked.

2.6  Two separate purging procedures should be provided: system wide; and
specific to a station to assist in recovering carriers lost in the system, by seiting
the system to pull/push carriers to the specified station.

2.7 Printed reposts of status/alarms/traffic should be provided by the centraf
controller as required.

2.8 For large systems, the network will be faster and more efficient if it is
split into zones. This will allow the majority of traffic to be contained within a
local zone and will reduce the number of inter zone transfers. Each zane will
have a dedicated, suitably sized blower (see paragraph 3.2).

29  Carriers can be colour coded for each department. |dentification of
specific users may be required by the infection control officer, Empty colour
coded carriers can be returned automatically to the relevant station.

Location of major system components

210 The blower should be housed In a clean, dust-free environment isolated
from areas in which patients may be sieeping.




2.0 Assessment of requirements

2.11 A filter may be required in the air intake to the systern to protect
samples or aseptic areas. Planning teams should seek the advice of the
infection control officer.

2.12 The station should be located in a secure arez preferably only accessible
to staff and which can be locked if the area is vacated. If a station is to be
shared, access arrangements should be agreed and the security of the station
assigned to one department.

2.13 Diverters should be lccated in service areas with good access for
maintenance.

2.14 Tubing should be routed in ducts and celling voids if space is avallable.
The tubing will require lzrge bend radii to avoid blockages. If the tube has to
be routed externally or in hostile environments, it should be protected and
insulated to reduce the risk of damage or condensation occurring within the
pipework.

Safety

215  Access to areas that contain send/receive stations should be secured to
prevent unauthorised entry, or provided with a lockable basket/cabinet.

2.16  Plantrooms containing pneumatic air tube transport systems should be
well-lluminated and should permit safe access to ali parts of the plant
requiring inspecticn, service and maintenance,

Security for drug transfer
2.17 The security system should be controlled from the pharmacy station.

2,98 Under normal operation, an arriving carrier is automatically released
and deposited into the basket. Under the pharmacy security system this may
be modified according to level of security selected by the despatcher in the
pharmacy.

2.19 Each station in the system may have an unique code for receiving
secure drug carriers. The entry of the code will signal to the central controller
that the transaction must be secure. The carrier should not be discharged until
the correct code has been entered at the receiving station. The cede should be
set by the systern manager. A station may require a number of security codes
to enable individual control by departments sharing a station.




3.0 Performance requirements

General

3.1 Equipmeant that requires regular inspection should not need to have its
covers removed but rather should ke arranged so that visual inspection can be
carried out easily. The provision of viewing ports and illumination within the
duct will facilitate this approach.

Blower capacity

3.2 Blower capacity should be established by the system designer and
should be sufficient for transporting the carriers threugh the local zone at the
agreed velocity and if required across to other zones connected in the network.

Tubing

3.3 The installation should normally be carried out using 110 mm diameter
hard uPVC tubing to DIN8061/62 Group B1 specification with all joints sclvent
welded. If certain sections of the systam need 1o be protected, steel tubing
should be used,

3.4 A smoocth internal bore must be retained throughout the system,

3.5  Where tubing passes through a wall, fioor, ceiling or other barrier, the
contractor should ensure that the fire rating of the barrier is not reduced. This
can be achieved by installing crushing iype intumescent fire sieeves or collars.
Reference should be made to Firecode, Firecode in Scotland, or Firecode in
Northern Ireland as appropriate.

3.6 Al tubing pipework should be labelled to indicate its purpose.

3.7  Tubing may be prone ta a build up of dust due to the electrostatic
charge created by the action of transporting the carriers through the tube. This
can be overcome by earthing the tube.

Carrier velocity

3.8 The average velocity of full carrlers between stations should not exceed
6 metres per second (m/s). The carrier velocity may sometimes need to be
lower to protect the integrity of samples: a velocity of 5 m/s is used at a
number of hospital sites. System velocity should be agreed with the pathology
and pharmacy department. The systermn should gradually accelerate and then
slow down the carrier on arrival at the destination station.

Return carrier velocity

3.9  Empty carriers can be transported at 10 m/s if required by the system
manager, However this may cause additional noise and the majority of systems
may operate satisfactorily using a velocity of 5 m/s.




3.0 Performance regquirements

Carrier braking

3.40 Carrler deceleration on arrival at the destination station should be
cartied out using the “air column technigue” in which an approaching carrier
activates a pressure release device and is braked by 2 stilt column of air above
the station.

Carrier arrival baskets/cabinets

3.11 Each station should be provided with a carrier arrival basket or cabinet
of sufficient size and capacity to accommodate the number of carriers allotted
{0 the appropriate station. The bhasket should be fixed to the wall or floor
under the stztion and he positioned to allow carriers of an agreed number to
arrive at the station and be stored within the basket without blocking the exit
tube of the station. If the station Is located in an area which may be
unmanned or is accessible to the public, the basket or cabinet shoulc be fitted
with a lock and the key should be under controlled access.

Carrier size

342 The carrier sizes available for a 110 mm diameter tube with a minimum
bend radius of 65C mm or 800 mm are as follows:

650 mm tube bend radius

Length Diameter
330 70
230 80
185 80
180 80

200 mm tube bend radius {in addition to above)

Length Diameter
330 76
220 86
415 : 65

313 A larger bend radius of up to 800 mm may be adopted to increase the
range in size of carrier that may be transported via the system: however, space
limitations may restrict this use in some sites. A full survey over the proposed
route of the tube will be required to establish the minimum bend radius that
can practicably be used in the system. Pneumatic air tube transport system
suppliers should provide advice on the range of carriers suitzble for the chesen
bend radius.

Carrier design and provision

314 The carrlers may be designed with one openable end or, alternatively,
be capable of being opened at both ends to facilitate loading and unloading of
iterns such as blood bags which fill the carrier. The carrier lids should be
designed 5o that the fid is positively secured before lcading the carrier into the
systemn (screwed lids may unscrew from the carrier within the system}). The
carriers should be transparent, to enable the contents to be viewed by the
recipient before opening the carrier.




3.0 Performance reguirements

Station carrier arrival alarms

3.15 A station carrier arrival alarm should indicate the arrival of each carrler
at the station. The alarm could be in the form of a light which should remain
lit until acknowledged by a member of staff, therafore accepting delivery of
the carrier. if an audible alarm is also fitted, a time cut facility should be
incorporated to time out the sounder (but not the light), the timer being
adjustable between 0 - 15 minutes. The system manager should be able to
disable the facility, for example, during the night or whilst the system is being
commissioned.

Noise

3.16 If a sounder is used at the station 1o indicate “carrier arrival” and
“carrier send”, staff should be provided with the option to disable the sounder.

Station directory and operation instructions

3.17 Each station should be provided with a laminated/encapsulated list of
instructions, which should be maunted on or adjacent to the station. The label
should be easy to clean, securely fixed and should include the following:

a. adirectory of all available stations;
b, clear, step-by-step operating instructions;

c. action to be taken in the event of system failure,

Station visual display screens

3.18 Each staticn should be equipped with a visual display unit having at
least a two line, 16 character per line minimum. Normally a liguid crystal
display screen is incorporated in the station housing.

3.19 When a carrier is sent from any staticn, the visual display screen at the
station should:

a. indicate that the station is ready to accept a carrier;

b. reguest the identification of the destination station;

c. reguest the confirmation cf the instruction;

d. confirm that the carrier has arrived at the selected destination.

Text messages on the visual display screen should be clear and easy to
understand.

Restriction of carrier destinations

3.20 The system manager should be able to programme the central
controller to prevent users from sending carriers to particular station(s) within
the network, for example, if a departrment is vacated at night or if a station is
shut down for maintenance. The system manager should alsc be capable of
diverting carriers sent to one station to another if required by the users.




3.0 Performance requirements

Incorrect or unobtainable destination

321 The management of carriers directed to a closed/barred or non-existenit
station will depend upon the structure of the sena station:

a. hottomn loaded stations: the carrier will not be accepted into the
systermn;
b. exposed carrier stations: the carrier should be removed manually; or

¢ covered carrier stations: the carrier wili be accepted into the system but
will be rejected immediately Into the stations arrivals basket.

Station availability

3.22 |f a station or the system is non operational for any reason the screen
should display “system out of use” or * stetion out of use”, as appropriate.
This is in addition to the warning light requirement statec elsewhere,

Station/system availability indication light

3.23 The station display should incorporate a station availability light: a
green light inclicating that the station is open and available for use and a red
fight indicating the station/system is out of use due to & fault or other faiture.
Any fault or other fallure shouid show up as a system alarm on the
main/master controller.

Station mounting heights

3.24 For top side and front entry stations the mounting height to the top of
the cabinet should be 1.6 m above finished floor level.

3.25 For bottom loading stations the mounting height from the hottom of
the station should be 1.2 m to finished floor level.

Active carrier monitoring

3.26 The carrier's progress throughout the system should be monitored. This
should be carried out by using beam detectors or micro switches. The beam
detectors should only operate in the non-visible part of the light spectrum. The
detectors should not be sensitive to daylight or any form of artificial lighting as
this will prevent fault detection. It should be possible to request progress
reports in the following areas:

a. atsend station:
{i) carrier loaded;
(i) carrier accepted;
(i carrier despatched,
b at diverter and carrier storage locaticns (if installed}:
0 arrival;

{iiy location of carrier in storage system/multi send station/remove
storage magazines/zonal interchange unit;

{iiiy departure.
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3.0 Performance requirements

3.27 The above should apply to any cther system component with moving
parts designed to accommodateffacilitate the transport of carriers

a. at receiving station:

() carrier approaching;
(i carrier arrived,;
(i) carrier exit tube clear;

System automatic purge

3.28 The system should be capable of carrying out an initial automatic
purge, in an attempt to clear a blockage or sticking carrier, with the sticking
carrier being purged to the source station. !f the purging operation fails to
deliver the carrier to the assigned destination, the carriers may be diverted to a
designated staticn. ! the automatic purge is not successful the system will
require to be reset manually. In addition to this a volt free contact may be
provided to allow connection to the hospital building energy management
system (BEMS) to indicate an alarm condition.

Blocked exit tube at a station

3.29 The system should be capable of attempting to automatically clear and
eject a blocked carrler in the exit tube at any station by agitating the station’s
diverter/carrier transfer mechanism.

Breakage or spillage of samples

3.30 Spillages within the tubing should be a very rare occurrence if the
system is being used in a safe manner. Any high risk samples should be placed
in a leak proof cantainer (see Figure 3), which in turn Is placed in a sealed
piastic bag incorporating a request form that indicates high risk samples. It is
preferable for all known high risk samples tc be transported individually in a
carrier, so that if breakages should occur within the carrier, other samples are
not contaminated. The carrier should be transparent to allow operators to
visually inspect carriers received and detect any spillages within the carrier. If
the carrier contains a spillage then it should be dezht with according to
procedures agraed by the infecticn control officer, or other approved qualified
person.

3.31 The carriers should incorporate a leak proof seal to pravent fluid
escaping during transportation in the system and whilst being handled by staff.
The carriers should be autoclavable, so that sterilization of the interlor and
exterior of the carrier can be achiaved.

3.32  If lezking samples are allowed to enter the tuke system or a station, the
station should be isolated and the infection control officer contacted to
establish how much of the system must be isolated until removal of the carrier
and disinfecticn/cleaning of the areas affected can be completed, The
disinfection procedure or cleaning wili depend on the nature and level of risk
imposed by the contaminant; each incident will need to be assessed separately.

3.33 Disinfection or cleaning procedures should be determined locally in fine
with the organisation’s policy.




3.0 Performance requirements
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Transaction records

3.34 The system’s central processor should be equipped with sufficient
memory to hold one week’s transactions of carrier journeys, including records
of all diverter pasitions, station positions etc. To provide an audit trail and to
assist with fauit findings, this information should be capable of being
downloaded to a printer and, in addition, the records should be stored on a
computer file on hard disk or other magnetic material.

3.35 Faults on the systermn should also be recorded in print form as they
oceur,




4.0 Validation and verification

General commissioning

4.1  The commissioning of pneumatic air tube transport systems heips to
ensure that users develop confidence in operating the system. The majority of
problems reported from existing installations can be traced back to operator
error or software bugs not found during commissioning. All functiens of the
system must be thoroughly tested including a full software check for
microprocessors and computer systems to ensure that software bugs are
eliminated.

4.2  The test sheet In Appendix 1 is generic and will probabiy need to be
modified to meet the requirements of the manufacturer of the actual system.
Additional sheets will be required for other items and these should be created
by the dasigner with advice from the manufacturer.

4.3  The project file (as defined in the Condam regulations) should be
available before commissioning commences and should contair:

a. operation and maintenance manuals for system and all installed
equipment,

b. full set of “as fitted” drawings;

<. full software listing of all programs used by system.

Commissioning personnel

4.4  The cbjective of commissioning is to ensure that the system fully
complies with the specification. It is unlikely that all of the necessary
commissioning skills will be possessed by one Individual, a commissioning team
is therefore usually required.

4.5  During the commissicning process a great deal of information about
the plant will be generated which will form an invaluable source of reference.
[t is essential to ensure that the records are kept in a project file
{commissioning manual) to be handed over to the client on completion of the
contract together with the maintenance data and "as fitted” drawings,

4.6  The commissioning process should be fully documented at the tender
stage. The correct instaliation of all system parts will need to be witnessed and
any tests required carried out as construction proceeds, in particular on items
which may have to be covered before completion of the installation. Failure to
astablish respensibitity for commissioning may delay the completion of the
project or lead to unsatisfactory plant performanca.

Commissioning brief
4.7  The commissioning team will require a detailed brief from the system
dasignar. This should include:

8. a "user” brief comprising a description of the installation and its
intended mode of cperation;

14



4.0 Validation and verification

b. the precise design reguirements of the particular system;

c. eguipment manufacturer's type test data, commissioning, operation and
maintenance recommendations;

d. drawings showing the laycut of the system and positions of items of
plant;

e. wiring diagrams for all electrical equipment associated with the
pneumatic air tube transport system including control drcuit details and
any interlocking and safety devices such as emergency stop buttons
adjacent to the item of plant,

4.8  On completion, the system should be subject to performance tests
carried out by the contractor and witnessed by the client’s representative in
accordance with the contract requirements to prove operation of all items,
control sequences and alarms.

4.9 The commissioning process may be carried out in the order in which it
appears in this guidance document. The static checks and visua! inspections
should be followed by the dynamic tests, perfermance tests and finally the
handover procedures.

4,10 On completion of the commissiching and when the system is shown to
meet the design intent the handover documentation should be completed. In
the event of performance not being acceptable, the matter should be dealt
with in accordance with the contract arrangements.

Pre-commissioning checks

4.11  The pre-commissioning checks should consist of visual inspection,
manual operation of equipment, static measurements and functional tests of
individual components. They should be carried out prior to setting the system
1o work and undertaking the dynamic commissioning process.

Standard of installation

4,12 During the installation of the system the following should be witnessed:

a. that the plant and installations have been provided and installed in
accordance with the design specification and drawings;

b. that all componenis function correcily;

c. that the interlocks are operative and in accordance with specification;
d. that the electric circuits are completed, tested and energised;

e, that electric motors have been checked for correct direction of rotation;

f. that the plant is physically complete, and if required insulation is
applied and all ducts and pipework are identified as specified;

g. that the area containing the blower is clean and dust free;

h. that access to all parts of the system is safe and satisfactory.

15



4.0 Validation and verification

Cleanliness of installation

4.13 The area around the blower air intake must be free of dust, vegetation,
waste, rubbish, builder’s debris or any other possibie source of contamination.
Before setting the system into operation, tubing should be purged to an cpen
end and cleared of any dirt, dust or debris accumutated during construction.

Commissioning and testing prior to handover

General description

4,14 Immediately prior to handover the employer's representative will attend
site together with the engineering supervising cofficer, the engineer’s
representative and the contractor, to witness the final acceptance testing of all
systems. All information gathered from the completion of commissioning
should be presented together with the “as fixed” drawings and manufacturer's
operation and maintenance manuails.

4.15 Spot checks should be made and compared with information collated
orevicusly. In the event of spot checks being inconsistent with previously
recorded information the element in guestion should be rechecked in its
entirety. A chack will also be made to ensure all items on the defects list have
been attended to in an acceptable manner. The contractor is advised to ensure
that his subcontractors are aware of the implications of the content of work
contained in commissioning and testing and all due allowance has been made
within the contract programme of work. It should be ncted that handover
cannot proceed until testing and commissioning has been completed to the
satisfaction of the engineering supervising afficer,

4.16 The blower drive, direction of rctation, speed and current drawn shouid
be set in accordance with their manufacturer’s instructions.

4,17  After the insiallation has been checked to ensure that it is in a
satisfactory and safe condition for start up, it should be set to work and
regulaied to enable the plant to meet its design specification.

Control system

418 The control system should not be commissioned until both the
distribution system and all equipment have been commissioned.

4.19 Because of the specialised nature of the cantrol systerns and the fact
that the manufacturer's system may contain its own specialist components and
settings, the commissicning should be completed by the supplier and
witnessed by the employer’s representative,

4.20 The location of all control and monitoring sensors should be checked
and their accuracy proved,

4.21 The control system’s ability to carry out its specified functions must be
proved, including all alarm responses. Detectors should not be disconnected
during any test.




4.0 Validation and verification

Handover procedure

Design information

4.22 The information provided by the designer should incluce:
a. schematic diagrams of pneumatic air tube iransport systems;
b. schedules of blowers, stations, diverters, plant items, control sensors;
¢. schematic diagrams of the control systems marked with the set points;

d. traffic flow matrix.

Acceptance checks

4.23 Before accepting the installation the client’s officer, who will become
directly responsible for the routine maintenance of the plant, should witness
the following:

a. that air leakage test certificates are satisfactory,
b. that insulaticn is applied and complete as specified;
¢. that all tubing is identified and is as specified:

d. that fire protaction device locations are marked.

4,24 Schematic drawings showing the layout of the pneumatic air tube
transport system and the control scheme should be provided. A set should be
suitably framed and mounted in the plantroom or adjacent to the central
controlier if required by the hospital staff. Copies shouid be included in the
commissioning manual.

4.25 A simple description of the system, together with instructions on the
plant's mode of operaticn, should be provided, suitably framed in the
plantroom or adjacent to the plant. An additional copy should be included in
the commissioning manual.

4.26 The commissioning manuai should be available and shouid contain the
information cutlined In this document and detailed in the contract
specification.




5.0 Operational management

Management responsibilities

5.1 It is a management responsibility to ensure that inspection, service and
maintenance activities are carried out safely without hazard to staff, patients or
members of the public,

52  Clear lines of managerial responsibility should be in place so that no
doubt exists as to wha is responsible for the safe operation and maintenance
of the equipment. A periodic review of the management systems should take
place in order to ensure that the agreed standards are being maintained.

5.3  The foliowing operational procedure will need to be defined early in the
contract and before the plant may be handed over and taken intc use. The
procedures may be modified in the light of experience gained in the actual
operation cf the plant.

a. safe plant start, run, set back, restart and stop procedures including
minimum run up times to achieve desired operating conditions;

b. condensation protection sequence, if required,

¢. the procedures to be adopted to protect plant integrity if it is not to be
taken into immediate use.

Maintenance routines
5.4 In order that the installation can be properly maintained and operated,
it is essantial that users are provided with the following basic infermation:

a. "as fitted” drawings.

b. plant information manuals containing manufacturers’ manuals and
operating instructions;

¢. commissioning manuals listing the results of commissioning tests as
detailed in Chapter 4;

d. any special tools and spare parts.
In addition, scheduies of routine maintenance activities, suggested spares lists
and operational information should be prepared.
5.5  The commissioning manual will provide full information about:

a. the design intent;

b, individual blower speeds, power consumption and differential static
pressure generated at each operating speed.

c. full information as to the dasigned aperation of the plant together with
recommended maintenance procedures.

The information listed above may not be available for many existing pneumatic
air tube transport systems. Every effort should be made to compile it either by
reference to original documents or by direct observation and measurement.
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5.0 Operational management

56 The frequency of any particular maintenarnice activity and the need for
planned preventative maintenance can only be finally determined after
menitoring the plant in operation.

Service and maintenance staff

57  The personnel actually charged with operating the plant should be
trained in its operaticn and any special maintenance activities demonsirated.
The training should draw attention to any potentlal hazards that may be
encountered during maintenance.

58  Those required tc monitor and/er maintain pneumatic air tube transport
systems should be competent 1o do so. As a minimurm they will need to
passess sufficient knowledge of its correct operation so as to be able to
recoghise faults.

5.9  Routine maintenance procedures can cause risks to the health of staff
carrying out the work. Those engaged should be made aware of the risks, safe
systems of work should be agreed, suitable safety equipment should be
provided and training in its use should be given.

510 Maintenance procedures should be reviewed periodically to ensure that
they remain approptiate.

5.41 Schedules of routine maintenance activities, suggested sparas lists and
operational information should be prepared by the manufacturer and this may
need to be updated during the life of the systemn.

512 The following informatien should be provided adjacent to the plant to
which it refers:

a. general information regarding the intended operation of the plant
together with a schematic diagram of the equipment and its
distribution systerm;

b. specific information as to the purpose of the plant and details of those
departments and/cr personnel that shouid be informed prior to
switching off or carrying out maintenance activities;

¢. specific information required for the safety of the personnel carrying
out the service and maintenance activities. This would include:

() any special procedures to be followed before switching off the
plant;

(i) any special precautions to be taken when opening up the plant.
This may be reguired in order to guard against radioactive,
biclogical, chemical hazards;

(iiy the need to isolate other plants sc that they do net present
hazards durlng the maintenance activities.

5.13 In all cases the personnel given the task of carrying out the
maintenance activities must be made aware of the safe procedures to be
adopted. They should be informed of the hazards to themselves anc others
that can occur if the agreed procedures are ignorad.




5.0 Qperatlonal management

Performance monitoring

5.14 The performance of pneumatic air tube transport systems should be
monitared on a continuing basis. Monitoring of the conditions at the point of
use will generally be carried out by the user, and that of the main plant and
equipment by the service and maintenance staff. Agreement should be
reached, between the user and those managing the maintenance of the
system, as to exactly who will assume responsikility for each aspect of the
performance monitoring. Those appointed should be competent to carry out
their duties and be provided with the necessary facilities and training.

5.15 In monitoring the performance of the plant, the user should report any
apparent fall in the standard previously being achieved to the manager
responsible for the safe operation of the plant.

5.16 Service and maintenance staff should menitor the safe operation of the
system and provide information as to the scale and fraquency of routine
maintenance. Monitoring will typically consist of a visual inspection of the
itemns listed below.

Inspection checklist

5.17 General:
a. is plant secure from unauthorised access?
b. is there safe access to all parts requiring inspection?
¢. is the area around the plant free of rubbish?
d. are all access doors and panels secure?

a. internally, is the plant clean and free of visible moisture?

5.18 Air intake and discharge:
a. are the units clear of rubbish?

b. are louvres clean and insectvarmin screens clear?

5.19 Blowers:
a. is noise and vibration within acceptable limits?
. is drive arrangement and bearings satisfactory?

c. is motor at a safe temperature?

5.20 Filters (if fitted):
a. are the filters intact?

b, are manometer readings between pre-set limits?

5.21 Control systems;
a. are sensors in position, connected and operational?
b. are contro! actuators connecied and cperational?

522 The above list is only intended as 2 guide, and should be extended or
reduced to suit the particular plant.
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5.0 Operational management

523 The actual frequency of monitoring should be commensurate with the
hazards arising from plant fallure or faulty operation, A monthly visual
inspection would be the recommended minimum; for high risk plants a weekly
inspection might be more apprapriate,

5.24 The keeping of excessively detailed records of inspections is not
considered necessary; a simple check list with a column for comments will
normally suffice.

Training

5.25 The users and those who maintain pneumatic air tube transport
systems will need to be instructed in their safe operation. The instruction given
should draw particular attention to the following topics:

a. the prime function of the system;
L. the intended method of aperating the plant or equipment;

¢. problems and hazards that can arise from failing to foilow the agreed
operating, monitoring and maintenance procedures;

d. the danger of making unauthorised modifications, aiterations or
additions to the system as well as the possible legal consequences;

e. the procedure to be followed if it is suspected that the system is no
longer operating correctly.

5.26 Training in the correct operation and routine maintenance of the
equipment will be provided as part of the handover procedure at the end of
the commissianing pericd.

5.27 The training will need to be repeated periodically thereafter in order to
cater for changes in staff.

5.28 Records of the training provided should be kept.




6.0 Routine maintenance

General

6.1  all pneurnatic air tube transport systems should be subjected to an
inspection, service and maintenance scheme at least avery half year.

6.2 A maintenance scheme should be drawn up paying particular attention
to the function of the system and the problems, arising through plant failure.
6.3  Maintenance schemes should consist of the following:

a. avisual inspection to determine the condition of the plant;

b. cleaning of all parts of the system;

c. an electrical safety check of the plang;

d. a functional test of all safety devices and limit contrals.

An example of a check-list far the half-yearly inspection, service and
maintenance of a typical pneumnatic air tube transport system is provided in
Appendix 3.

6.4  An annual review of the operation of the plant should be undertaken.
The review should address:
a. the overall condition of the plant;

b, the appropriateness of the specific plant operating instructicns and safe
systems of waork; -

¢. the management system that ensures that the standards agreed for the
operation and maintenance of the plant are being maintained.

The conciusions drawn and any action taken should be recorded and the
systems operating procedures amendad to suit.

6.5  Substitute or replacement staff should be designated in order to cover
for sickness, holidays and staff transfers.

Service and maintenance records
6.6 A service and maintenance record should be kept and should include
details of the following:

a. routine inspections;

b. routine maintenance;

¢. breakdowns and unscheduled service and maintenance activities;

d. refurbishment, additions and alterations;

e. changes in the contro! strategy;

f. fire proteciion device locations;

g. disinfection of equipment;

h. decontamination of the system;
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6.0 Routine maintenance

. fiter changes {if fitted);
k. the results of any test carried cut on the system.
For pneumnatic air tube transport systems thase records can take the form of

the inspection and maintenance check lists.

6.7 The records will need to be kept for at least five years and should be
available for inspection by the maintenance personnel.




7.0 Definitions

Plant system items

7.1 Biower: the ptime air mover providing air movement to transport
carriers through the system normally one blower per zone; however, in a large
zone additional blowers may be recuired to avoid blockages in long tube runs.
The blower drive should preferably be driven by an electrical 3-phase suppiy.

7.2 Station: the user interface at which carriers are loaded or received;
incorporates a key pad and visual display screen which are used to enter
destination addresses and receive messages on the availability of the
systern/station.

7.3 Diverter unit; provides the facility to change direction of the carrier
through the network between sending and raceiving station under the control
of the central control unit. Diverters may be two or three way depending on
the design raquirements of the system,

7.4  Zone intarchange unit. provides the facility to move carriers between
zones.

7.5  Point to point system: comprises a single continuous pipe network.

7.6 Mufti point system. provides communication between ail stations on a
multi tube network utilising diverters to change the tube and direction of the
carrier between stations.

Designated staff functions

7.7  Management. management is defined as the owner, accupier,
employer, general manager, chief executive or other person who is uftimately
accountable for the safe operation of premises.

7.8 A person intending to fulfil any of the staff functions specified below
should be able to prove that they possess sufficient skills, knowledge and
experience to be able to perform the designated tasks safely.

7.9  Maintanance person: a member of the maintenance staff, pneumatic
air tube equipment manufacturer or maintenance organisation employed by
the general manager to carry out maintenance duties on pneumatic air tube
installations.

7.10 Infection contro! officer, or consultant microbiolagist, if not the same
person, nominated by the management to advise on monitoring infection

control policy and microbiological parformance of the systems. Major policy
decisions, however should be made through an infection control committee,

7.11  User: the person using the system on a day-to-day basis.
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7.0 Definitions

7.42 Contractor: the person or organisation responsible for the supply of the
pneumatic air tube eguipment, its installation, commissioning and validation,
This person can be a representative of the preumatic air tube supplier(s) or a
member of the general manager/chief executive’s staff.

7.43 A record should be kept of those appointed to carry out the siaff
functions listed above. The record should clearly state the extent of the
postholider's duties and responsibilities and to whorm they are to report.

7.14  Any training given should be recorded together with the date of
delivery and topics covered.
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Appendix 1

Commissioning and testing checklists

A complete set of the schedules contained in this Appendix should be retained
on site by the installation engineers. On completion of each test/inspection, the
set should be completed, dated and signed by all parties.

The visual inspection induded within these schedules should be carried out
unon completion of the associated installation or where necessary in the case
of hidden sarvices at the time of installation. The purpose of the visual
inspection is to ensure i+= installation complies fully with the specification.
The 8576711992 — Reguirements for Electrical Instaliations (IEE Wiring
Regulations 16th Edition) and all applicable British Standards and deviation
from these must be noted and guidance obtained from the engineering
supervising officer. In the event of failure to comply, the inspection should be
repeated after the fault has been rectified. The commissioning and testing
schedules have been compiled to assist as far as possible the inspeciion and
testing on the instaliations; should further details or tests be deemed necessary
to comply with the requirements of the specification or the IEE Regulations, it
should be the respensibllity of the contractor to provide these.




Appendix 1a

Air Tube Installation
Commissioning sheet (Sample Only)

Station Test and Commissioning

Station ID Number:

Check

Checked
Acceptable

DATE

Station mounted correctly

Arrivels basket provided and satisfactorily installed

Remote indicator light provided and wired correctly

Remote sounder provided correctly

Correct number of carriers provided

Tubing installation adjacent to station installed in a neat and
workmanlike manner to specification T

Tubing installation from station to local branch diverter-installed
correctly in accordance with the specification, - B

Communications and DC cabling installed as spegificd

Station provided to TP32 protection stmdﬁiid' e

Station electrical and data cabling lerminated correctly

Staticn cabling instailed neatly amdheild dway from moving paris

Station mechanical components instalted correctly, ie - no sticking
carrier transfer port, molots; slides, loose screws or nuts and bolts

Adequate circuit protection provided

Station keys provided

Locking mechanisms function correctly

Directories instruction charis provided as specified

COMMENTS

Signature of Contractor: . ...............

Witnessed by Engineering Supervising Officer
or his Representative;




Appendix 1b

Air Tube Installation Test Record (Sample)

Station Test Shest

Station Area served: ... oo Stationn ID Number; .. ... ... . ...
LOocation: . - . v v v e e e
Test Checked Date
Passed
Yes/No

Station accepts carrier smoothly and guietly

Transfer carriage operates quietly and smoothly

Station delivers incoming carrier quictly and smoothly

Station sends outgoing carrier quietly and smoothly

Station arrivals basket positioned correctly

using plain English

Station remote indicator lights operate carrier

Station remote sounder (if fitted) operates whe er arrives and sounder can
be disabled. '

Electrical components operate satisfactorily

Mechanical components operat '_znmd satisfactorily

COMMENTS

Signature of Contractor: ..
Witnessed by Bngineering Supervising Officer
or his Representative:

Date:
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Appendix 2

System monitoring checklist

Date of inspection:-

Blower

Station

\ BPiverter /zone interchange unit

Filters (if fitted)

Plant identification code and/or location:

check air injet is clean and clear of dust
vibration
motor temperature

visual inspection for damage loose fixings etc
check actuators

check drive mechanisin

check alarm indication lights

visual inspection for damage loose fixings etc
check actuators

check air damper mechanisms

check drive mechanism

visual inspection
pressure drop within limits
mancmeter readings.
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Appendix 3

Half yearly inspection checklist

Date of inspection:

Blower

blower motor

Station

Diveriers/zone interchange unit

Plant identification code and/or location:

Clean air intake
Drive arrangement
Inspect for play/slip, alignment and wear, and lubricate bearings

check electrical safety
check inspect mounting
measure current drawn in each phase

inspect and clean

check actuator

inspect for play/slip, alignment, wear
check elecirical components

inspect and clean

Check actuator

inspect for play/slip, alignment, wear
Check electrical components
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