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Forewor

d

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies (ISO
member bodies). The work of preparing International Standards is normally carried out through ISO technical

committees.

Each member body interested in a subject for which a technical committee has been established has

the right to be represented on that commlttee International organlzatlons governmental and non- governmental in

liaison with
Commissio

International

Draft Intern
Publication

Attention is (
rights. ISO s

Internationa
equipment,

ISO 7396 cd
— Part1: 1§
— Part 2: 4
Annexes At

NOTE T
capital R.

$ubcommittee SC 6, Medical gas systems.

ptechnical
(IEC) on aII matters of electrotechnlcal standardlzatlon

Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 3.

tional Standards adopted by the technical committees are circulated to the memiber bodies for voting.

as an International Standard requires approval by at least 75 % of the member bodies casting|a vote.

irawn to the possibility that some of the elements of this part of ISO 7396-may be the subject of patent
hall not be held responsible for identifying any or all such patent rights.

Standard ISO 7396-2 was prepared by Technical Committee |1S@/TC 121, Anaesthetic and fespiratory

nsists of the following parts, under the general title Medical gas pipeline systems:
Pipelines for compressed medical gases and vacuum
Anaesthetic gas scavenging disposal systemst

b E of this part of ISO 7396 are for information only.

roughout this part of ISO 7396, a clduse for which a rationale is provided in annex B is indicated by|a boldface
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Introduction

This part of ISO 7396 specifies requirements for anaesthetic gas scavenging (AGS) disposal systems.

The anaesthetic gas scavenging system (AGSS) comprises three main parts: a transfer system, a receiving system
and a disposal system. A schematic diagram of typical anaesthetic gas scavenging systems is shown in Figure 1.

Requiremertster—receiing-systems—anatranster systems—arespeetiedrtS0-8835-3—Fype-speeifie—eonnections for

terminal Units are specified in 1ISO 9170-2. In this part of ISO 7396 specifications and test procedures|are given to
ensure compatibility between the components of the system.

© 1SO 2000 — All rights reserved
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Medic
Part 2

al gas pipeline systems —

Anaesthetic gas scavenging disposal systems

1 Sco

This part

commissigning of anaesthetic gas scavenging disposal systems to ensure patient and operator safet
nts for the power device, pipeline system, performance and for non-interchangeability between key

requireme
componer|

This part ¢f ISO 7396 specifies:

a) the g
AGS
b) theu
c) the tg
by th

d) them

NOTE

gas scaveljging system.

This part
terminal u

pe

of 1ISO 7396 specifies requirements for the installation, function, performancesdecumentation|

ts.

ompatibility between and safe performance of the disposalk system and the other compo
5 by design, installation and commissioning;

e of appropriate materials;

sting for correct installation of the completed-system to ensure achievement of the performal
e manufacturer;

arking of pipeline and components.

In this part of ISO 7396, the term “pipeline” refers exclusively to pipelines that are part of a dedicatg

pf 1SO 7396 is applicable’ only to those disposal systems which are intended to be connectg
hits which comply with SO 9170-2 to receiving systems which comply with ISO 8835-3.

2 Nor

The following normative documents contain provisions which, through reference in this text, constitute
this part df 1ISO7936. For dated references, subsequent amendments to, or revisions of, any of these
do not apply."However, parties to agreements based on this part of ISO 7936 are encouraged to in

possibilit

ative references

| testing and
. It includes

hents of the

nce intended

d anaesthetic

d via AGSS

provisions of
publications
estigate the

of) applying the most recent editions of the normative documents indicated below.

For undated

references, the latest edition of the normative document referred to applies. Members of ISO and IEC maintain
registers of currently valid International Standards.

ISO 5359, Low-pressure hose assemblies for use with medical gases.

ISO 7396-1, Medical gas pipeline systems — Part 1: Pipelines for compressed medical gases and vacuum.

ISO 8835-3:1997, Inhalational anaesthesia systems — Part 3: Anaesthetic gas scavenging systems — Transfer
and receiving systems.

ISO 9170-2, Terminal units for medical gas pipeline systems — Part2: Terminal units for anaesthetic gas
scavenging systems.

© 1SO 2000

— All rights reserved
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ISO 14971, Medical devices — Application of risk management to medical devices.

ISO 15001, Anaesthetic and respiratory equipment — Compatibility with oxygen.

3 Terms

and definitions

For the purposes of this part of ISO 7936, the following terms and definitions apply.

3.1

AGSS socket

that female
and which ¢

3.2
AGSS termi
inlet assemb

3.3
AGSS termi
that part of g

3.4

AGSS type
connection {
disconnectio

3.5
AGSS type
terminal unit

3.6
AGSS type
terminal unit

3.7

AGSS type
connection p
operator mal

3.8
AGSS type-
having charg

3.9
AGSS type-

part of a terminal unit which is either integral or attached to the base block by a type-specific
bntains the type-specific connection point

nal unit
y in an AGS system at which the operator makes connections and disconnections

nal unit base block
n AGSS terminal unit which is attached to the pipeline disposal system

1 terminal unit
oint between the receiving system and disposal system_at-which an operator makes conne
ns

1L terminal unit
to be used in low-flow disposal systems

LH terminal unit
to be used in high-flow disposal systems

P terminal unit
oint between the powerdevice or the disposal hose and the remainder of the disposal system &
es connections and disconnections

specific
cteristicsavhich prevent interchangeability and thereby allow assignment to one AGSS type only

specific connection point

interface,

ctions and

t which an

that part of tf

3.10

e AGSSsucketwhith s theTeceptor foramAGS Stype-specific probe

air compressor system
source of supply with compressor(s) designed to provide air for breathing and/or air for driving surgical tools

3.11
anaesthetic
AGSS

gas scavenging system

complete system which is connected to the exhaust port(s) of a breathing system or other equipment for the purpose of
conveying expired and/or excess anaesthetic gases to an appropriate place of discharge

© ISO 2000 — All rig

hts reserved
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NOTE

more parts

3.12
commiss

ISO 7396-2:2000(E)

Functionally, an AGSS comprises three different parts: a transfer system, a receiving system and a disposal system.
These three functionally discrete parts may be either separate or sequentially combined in part or in total. In addition, one or

of an AGSS may be combined with a breathing system or other equipment .

ioning

proof of function to verify that an agreed specification is met and is accepted by the user or the representative of the

user

3.13

design capacity

total flow

of an AGS disnosal C\chfnm f:al/ing nto-—account-the. rli\lnreih]l factor 1 e -the nuumher of AGSS £
8-

rminal units

which may

3.14
disposal
that part ¢
type 2 ter

3.15

disposal
means by
appropria

NOTE
3.16

high-flow
disposal S

p
be in use at the same time

hose
f an AGSS which transfers expired and/or excess gases from the power devicesto)the probe
hinal unit

system
which the expired and/or excess anaesthetic gases are conveyed from the receiving s
e place of discharge

A place of discharge may be, for example, the exterior of a building-or a non-recirculating extract venti

disposal system

with 1ISO $835-3

3.17
low-flow
disposal S

isposal system

with ISO $835-3

3.18

manufacqurer

natural or|legal person with responsibility for the design, manufacture, packaging and labelling of a de
is placed pn the market under-his own name, regardless of whether these operations are carried out by
himself ojon his behalf by.athird party

3.19

maximunp operatifg pressure

maximum

pressure at which a terminal unit is designed to operate

NOTE

of an AGSS

ystem to an

ation system.

ystem that generates extract flows not lower than/5 I/min from transfer and receiving systems complying

ystem that generates extract flows-nat more than 50 I/min from transfer and receiving systems complying

ice before it
that person

Operating pressure for a type 1 terminal unit is negative, and for a type 2 terminal unit it is positive.

3.20

maximum test pressure

maximum

3.21

pressure to which a terminal unit is designed to be subjected during pipeline pressure testing

non-return valve
valve which permits flow in one direction only

3.22
placing o

n the market

making available for the first time, in return for payment or free of charge, a device other than a device intended for
clinical investigation, with a view to distribution and/or use

© 1SO 2000
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3.23

power device

that part of a

3.24
probe

disposal system of an AGSS which provides the gas flow for scavenging

non-interchangeable male component designed for acceptance by, and retention in, a socket

3.25

guick-connector
pair of type-specific components which can be easily and rapidly joined together by a single action of one or both hands

without the u

3.26
receiving h
that part of a

3.27
receiving s\
that part of a

3.28
shut-off val
manual or al

3.29

single fault
condition in

abnormal co

3.30
terminal un
valve which
direction

3.31
transfer syq
that part of g

e oftoofs

hse
N AGSS which transfers expired and/or excess gases from the receiving system to the -disposal

stem
N AGSS which provides an interface between the transfer system and thefdisposal system

ve, isolating valve
tomatic valve which prevents flow in both directions when closéd

condition
vhich a single means for protection against a safetyfiazard in equipment is defective or a sing
ndition is present

t check valve
remains closed until opened by insertion of an appropriate probe and which then permits flo

tem
n AGSS which transfers_expired and/or excess anaesthetic gases from the exhaust port of the

system to the receiving system

3.32

transfer tubje

that part of a

N AGSS whichrtransfers expired and/or excess gases from the breathing system to the receiving

ystem

e external

v in either

breathing

system

© ISO 2000 — All rig
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19 20 21 22

Key
1  Appafatus including breathing System and integral transfer/receiving system 12 Discharge

and ppwer device 13  Flexible hose or pendarjt
2 Appaifatus including breatfiing system 14 Disposal hose
3 Transfer/receiving system and power device 15  Limit of breathing systef
4  Appatatus including breathing system and integral transfer/receiving system 16  Limit of transfer system
5  Permanent orproprietary connector 17 Limit of receiving system
6  Receiling'hose 18 Limit of disposal systen
7 Breathing'system or anaestheticventilator 19 prgpretarseenneetiond (functionally
8  Transfer tube specific)
9 Receiving system 20 30 mm conical connection
10 Power device 21 Type 1 terminal unit probe/socket
11 Permanent connection 22 Type 2 terminal unit probe/socket

NOTE 1 Type 1 terminal unit probe/socket is for negative pressure. Type 2 terminal unit probe/socket is for positive pressure.

NOTE 2  The limit between the receiving system and the disposal system as shown may not coincide with an actual physical
limit such as a wall.

Figure 1 — Schematic diagram of typical AGSS connections

© I1SO 2000 — All rights reserved 5
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4 Gener

al requirements

4.1 Safety

AGS disposal systems shall, when installed, commissioned, operated in normal use and maintained according to
the instructions of the manufacturer, cause no safety hazard which could be foreseen using risk analysis
procedures in accordance with 1SO 14971 and which is connected with their intended application, in normal
condition and in single fault condition.

42 R Alt

ernative construction

AGS disposdl system installations and components or parts thereof, using materials or having forms of g

different fro
degree of sa

Such eviden
4.3 Matel

431 The
and compati

Evidence sh

432 R
in ISO 7396
NOTE T

systems for ¢

Evidence sh

433 R
cleaned in a

434 R
conditions.

1

those detailed in this part of ISO 7396, shall be accepted if it can be demonstrated that.an
ety is obtained.

Ce shall be provided by the manufacturer.

ials

ble with anaesthetic gases and vapours under the operating conditions specified by the manu
pll be provided by the manufacturer.

If copper pipes are used, they shall comply with the requirements for copper tubing for pipel
1.

ne requirement in 4.3.2 allows the use of the same sta¢k of copper pipes as is used for the installation
bmpressed medical gases and vacuum in accordance’with ISO 7396-1.

pll be provided by the manufacturer.

All components of the system which-come in contact with anaesthetic gases and vapour
ccordance with 1ISO 15001.

If lubricants are used, they-shall be compatible with anaesthetic gases and vapours at the

Evidence shall be provided by the-manufacturer.

435 Allp

5 Power

51 Thep

deviece

bwer device shall be used solely to power the AGS disposal system.

recautions shall"be-taken to maintain cleanliness during transportation, storage and installatign.

nstruction
equivalent

materials used for pipelines and other components of the disposal system shall be corrosiof resistant

facturer.

nes given

of pipeline

5 shall be

operating

52

a)

The power device shall be one of the following:

an exhaust ejector, for each type 1 terminal unit, driven by compressed air from an air compressor system and

a pipeline system complying with ISO 7396-1, provided with a means of adjusting the flow from the receiving
system through the type 1 terminal unit to meet the requirements specified in 8.1 a) or b); see Figure 2a);

b)

an exhaust ejector for each type 2 terminal unit, driven by compressed air from an air compressor system and

a pipeline system complying with 1ISO 7396-1, provided with a means of adjusting the flow from the receiving
system to meet the requirements specified in 8.1 c); see Figure 2b);

c)

one or more fans, blowers or dedicated vacuum pumps, provided with means of adjusting and controlling the

vacuum level in the pipeline system and therefore the flow through each type 1 terminal unit within the limits
specified in 8.1 a) or b), regardless of the number of terminal units in use; see Figure 2 c).

© ISO 2000 — All rig
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a) L 1
: ¢
]
b N
8 > 9
1
Q) 3

Comgressed-air-driven power device
Vacuym pump/fan/blower power device

Flow regulating valve

15 YAl ~1 &~

0 N O

Ambient air
Compressed medical air
Receiving system

Type Itermmimatomit

Type 2 terminal unit

Figure 2 — Typical examples of power devices

© 1SO 2000 — All rights reserved
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6

Indicating systems

Means shall be provided to indicate to the operator that the power device is operating.

7 Pipelines, connecting assemblies and disposal hoses

7.1

If the connecting assemblies or disposal hoses are readily accessible to the operator, the connecting

assembly or the disposal hoses shall be type-specific and the dimensions of its connectors shall not comply with

ISO 5359.

NOTE E
rigid ceiling cq

7.2 Ifthe
disassembly

NOTE E
and pendants

7.3 If the
specific.

NOTE E
the pipelines.

7.4 Mean

NOTE T

8 Dispo

8.1 Requ
The charact

The floy
device

resistan
lower th
also IS
annex (

a)

The tes

xamples of assemblies and hoses readily accessible to the operator are those in a ceiling flexible(pg
lumn with access panels.

connecting assemblies or disposal hoses are not readily accessible to the operatar) without
of fixed equipment, the connectors of the assembly need not be type-specific.

xamples of assemblies and hoses not readily accessible to the operator are those in“hinged-arm bog
connecting assemblies are not normally replaced during their life,\the assembly need no
kamples of such assemblies are those used for isolation of vibrationy building movement and relative m

5 shall be provided to prevent backflow of waste gas tocterminal units.

Nis may be achieved by, for example, individual piping-or non-return valves.

sal system characteristics

rements
pristics of the AGS disposalisystem shall be as follows.

rate through each type 1L terminal unit or, if not provided, at the interface point upstream of
see Figure 1) shall\net exceed 50 I/min when the resistance to flow which is provided to sir

an 25 I/min when'the resistance to flow is such as to produce a pressure drop of 2 kPa at 25
D 8835-3:1997, subclause 9.3). The results shall be recorded on a form such as Form (

).

meéthod for compliance is given in 8.2.

ndant or a

significant

ms, tracks

be type-

bvement of

the power
nulate the

ce of the receiving-system is such as to produce a pressure drop of 1 kPa at 50 I/min, and shall not be

I/min (see
C.6/1 (see

b)

The flowrate through each type 1H terminal unit or, if not provided, at the interface point upstream of the power

device (see Figure 1) shall be (75*8) I/min when the resistance of the receiving system is such as to produce

a pressure drop of 2 kPa at 75 I/min (see also 1SO 8835-3:1997, subclause 9.4). The results shall be recorded
on Form C.6/1 (see annex C).

The test method for compliance is given in 8.2.

c)

not exceed 7,5 kPa.

With a flowrate of 50 I/min through the socket of each type 2 terminal unit, if provided, the pressure drop shall

The test method for compliance is given in 8.2. The results shall be recorded on a form such as Form C.6/2 (see

annex C).

© ISO 2000 — All rig
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8.2 Test method for flowrate and pressure drop

8.2.1 General

8.21.1 All flow control valves (if fitted) shall be adjusted for the purpose of controlling the flow at each terminal
unit. Each terminal unit on the system shall be tested as follows:

a) with only the terminal unit under test in use;

b) for systems with more than one terminal unit, with all terminal units in use which are specified to operate at the

same time.
8.2.1.2 Testing shall be performed using ambient air.
8.2.1.3 The resolution of all pressure measuring devices shall be at most 10 % of the specified falues to be
measured.

8.2.2 Tgst methods for disposal systems fitted with type 1 terminal units

8.2.2.1 Test devices

8.2.2.1.1 | In order to simulate the resistance to flow of a low-flow regeiving system complying with{ISO 8835-3,
test devices which are fitted with type 1L probes and produce a pressure drop of 1 kPa at a flowratg of 50 I/min
(test devige 1/50) and 2 kPa at a flowrate of 25 I/min (test device.2/25) shall be used. Typical test|devices are
shown in Figure 3.

8.2.2.1.2 | In order to simulate the resistance to flow of a high-flow receiving system complying with I$O 8835-3, a
test devicg which is fitted with a type 1H probe and produces a pressure drop of 2 kPa at a flowrate of {5 I/min (test
device 2/15) shall be used. Typical test devices are shown'in Figure 3.

8.2.2.2 Procedure

8.2.2.2.1 | If the test devices are not precalibrated, the flowrate and the pressure drop of each test|device shall
be check¢d to make sure that they aretin accordance with the specified values (1 kPa at 50 I/min gnd 2 kPa at
25 I/min of 2 kPa at 75 I/min) when connected to a suitable source of suction.

8.2.2.2.2 | The power device onthe AGS disposal system to be tested shall be activated.

8.2.2.2.3 | The test devicefitted with type 1L probe which produces 1 kPa at 50 I/min shall be inserted into each
type 1L tgrminal unit in tacn with all the other terminal units closed. The flowrate on the test device at gach terminal
unit shall pe recorded.

8.2.2.2.4 | Thesest device fitted with type 1L probe which produces 2 kPa at 25 I/min shall be inserted into each
type 1L tgrminal’unit in turn with all the other terminal units closed. The flowrate on the test device at gach terminal
unit shall pe_recorded.

8.2.2.2.5 Test devices fitted with type 1L probes which produce 1 kPa at 50 I/min shall be inserted into each of
several type 1L terminal units up to the design capacity of the AGS low-flow disposal system with all the other
terminal units closed. The flowrate on each test device shall be recorded at the same time.

8.2.2.2.6 A test device fitted with type 1L probes which produce 2 kPa at 25 I/min shall be inserted into each of
several type 1L terminal units up to the design capacity of the AGS low-flow disposal system with all the other
terminal units closed. The flowrate on each test device shall be recorded at the same time.

8.2.2.2.7  The test device fitted with a type 1H probe which produces 2 kPa at 75 I/min shall be inserted into each

type 1H terminal unit in turn with all the other terminal units closed. The flowrate on the test device at each terminal
unit shall be recorded.

© I1SO 2000 — All rights reserved 9
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WAVE

LN
—12
Key
1 Type 1 probe 3 Fixed orifice
2 Flowmetdr 4  Pressure measuring device (for calibration only)

Figure B — Typical test device for AGS dispgsal system characteristics (with type 1 terminal ynits)

8.2.2.2.8 [Test devices fitted with type 1H probe which produce 2 kPa at 75 I/min shall be inserted info each of
several typgd 1H terminal units up to the“design capacity of the AGS high-flow disposal system with all other
terminal unifs closed. The flowrate on_each test device shall be recorded at the same time. Each flowrate shall be
(75*8) I/min. The results shall be regorded on a form such as Form C.6/1 (see annex C).

8.2.3 Test|method for digposal systems fitted with type 2 terminal units

8.2.3.1 Test devices

Test devices|fitted With a type 2 probe and providing flowrates up to 50 I/min shall be used.

8.2.3.2 Procedure
8.2.3.2.1 The power device on the AGS disposal system to be tested shall be activated.

8.2.3.2.2 The test device shall be inserted into each terminal unit in turn with all the other terminal units closed.
The flowrate shall be adjusted to (50 + 5) I/min. The pressure shall be recorded at the inlet to the terminal unit.

8.2.3.2.3  Atest device shall be inserted into each of several terminal units up to the design capacity of the AGS
disposal system with all the other terminal units closed. Each flowrate shall be adjusted to (50 £5) I/min. The
pressure at the inlet to each terminal unit shall be recorded. The results shall be recorded on a form such as Form
C.6/2 (see annex C).

10 © 1SO 2000 — All rights reserved
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9 Terminal units

Terminal units shall comply with ISO 9170-2.

10 Marking

10.1 Pipelines shall be marked “AGSS” or national equivalent and shall have arrows denoting the direction of flow
adjacent to valves, if fitted, at junctions and changes of direction, before and after walls and partitions, etc. at
intervals of no more than 10 m and adjacent to terminal units.

10.2 Corlmecting assemblies and disposal hoses shall be marked “AGSS” or national equivalent.
10.3 Matking shall be:
a) durable;

b) with Ig¢tters not less than 6 mm high for the pipelines and not less than 2,5 mm_high for connecting assemblies
and disposal hoses.

10.4 If cplour coding is used, it shall be red magenta or in accordance with the*national standard.
NOTE An example of red magenta is 3050-R40B in accordance with SS 01\91 02.
10.5 Colpur coding shall be durable.

10.6 Th4 test for durability of marking and colour coding is given in 12.4.10.

11 Pipgline installation

11.1 Pipglines and electrical services shall be.&ither
a) run ir) separate compartments; or

b) sepafated by more than 50 mm:

11.2 Thq pipelines, if metallic;.shall be bonded to an earth terminal as near as possible to the pointjat which the
pipeline gnters the building;-The pipelines shall not be used for earthing the electrical equipment. The relevant
parts of national regulatians for electrical installations in buildings shall apply.

11.3 Pipglines shalllhe protected from physical damage.

EXAMPLEB Damage which might be sustained from the movement of portable equipment such as trolleys, stretchers and
trucks in cqrridors'and other locations.

11.4 Unprotected pipelines shall not be installed in areas of special hazard. If installation of pipelines in such a
location is unavoidable, the pipeline shall be protected by an enclosure which will prevent the liberation of
anaesthetic gas within the room should leaks occur in the pipeline system installed in the area.

Attention is drawn to national building requirements and fire regulations.

EXAMPLE An area where flammable materials are stored is an example of an area of special hazard.

11.5 If pipelines are placed in the same tunnel, trench or duct with fuel pipelines, steam lines or other services,
they shall be separated by more than 50 mm. Ducts in which pipelines are installed shall be ventilated.

11.6 Pipelines shall not be installed in elevator shafts.

© 1SO 2000 - All rights reserved 11
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11.7 Damage due to contact with corrosive materials shall be prevented.

11.8 Allowances shall be made for expansion and contraction of pipelines.

11.9 Means shall be provided to remove condensation from the system.

11.10 Pipelines shall be supported at intervals to prevent sagging or distortion.

Recommended intervals for rigid metallic pipes are given in Table 1.

The support

The support

Table 1 — Recommended intervals between supparts for rigid metallic pipes
Outside Maximum intervals between
diameter supports@
mm m
<15 1,5
2210 28 2,0
35t0 54 2,5
Greater than 54 3,0
&  Shorter intervals may be required when_using rigid non-
metallic pipes.

5 shall ensure that the pipeline cannot be displaced accidentally from its position.

5 shall either be of corrosion-resistant material;~or shall be treated to prevent corrosion. Mear

provided to prevent electrolytic corrosion.

s shall be

Where pipellnes cross electric cables, the pipes shall be supported adjacent to the cables.

Pipelines shall not be used as support for, nor shall they be supported by, other pipelines or conduits.

11.11 Except for threaded or special joints used in valves, terminal units and where plastic materials are¢ used, all
pipeline joints shall be brazed or~welded. The methods used for brazing or welding shall permit the joints to
maintain thejr mechanical charaeteristics up to an ambient temperature of 450 °C.

11.12 The exhaust from the disposal system shall be piped to the outside or into the exhaust conduit|of a non-
recirculating| ventilation system and shall be provided with a means to prevent the ingress of insects, debris and
precipitation

The exhausf shall'\be located remote from any air intakes, doors, windows or other openings in buildings.
Consideratior—shetig—be—given—to—the—potentialeffects—ofprevailing—winds—whenr—considerng—the—oeeation of the
exhaust.

12 Testing, commissioning and certification

NOTE The aim of testing and commissioning of AGS disposal systems is to verify that all safety aspects and performance

requirements

12.1 Gene

of the systems are met.

ral

An example of a procedure and test method for testing and commissioning is given in annex B. Tests after
completion of installation should be carried out by the manufacturer and witnessed by an authorized person

12
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qualified in the testing of medical gas pipeline systems, who should certify the results of the tests to the owner or
client. The authorization may be given within a certified quality system complying with ISO 9001.

The results of tests showing details of the services and areas tested should be part of the permanent record of the
healthcare facility.

12.2 General requirements for tests
12.2.1 Testing shall be carried out with ambient air.

12.2.2 Before any testing is carried out, every terminal unit in a system under test shall be labelled to indicate that
the systern is under test and shall not be used.

12.2.3 The resolution of all pressure measuring devices shall be at most 10 % of the specified yalues to be
measured.

12.3 Tegts to be carried out

12.3.1 T4gsts and procedures after complete installation and before use of the System
The following tests and procedures shall be carried out:

a) inspegtion and tests for leakage;

b) inspegtion for marking and support intervals of the pipeline systems;

c) checl of mechanical function and inspection for cleanliness of the terminal units;

d) inspegtion for cross-connection;

e) functipnal tests of power devices;

f) tests pf flow and pressure drop;

g) checHl of the indicating system;

h) verifigation of the AGS disposal. System exhaust;

i) checHl of identification and“abelling of the terminal units.
12.4 Requirements,for tests listed in 12.3.1

12.4.1 Lgakage

12411 Pipelines downstream of the power device shall be visually inspected for the intkgrity of all
connections.

12.4.1.2 Pipelines between a type 1 terminal unit and a power device shall be tested at a pressure of
70 kPa £ 10 %. The pressure drop in these sections, after a test period of 15 min, shall be less than 10 kPa with
the terminal units blanked off.

12.4.2 Marking and support intervals of the pipeline systems

The marking of the pipeline system shall meet the requirements of clause 10 and the support intervals shall meet
the requirements of 11.10.
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12.4.3 Mechanical function and inspection for cleanliness of terminal units

It shall be demonstrated for each terminal unit that the appropriate probe can be inserted, captured and released.
All terminal units shall be inspected for the absence of visible particulate matter.

12.4.4 Cros

s-connections

There shall be no cross-connection to any other pipeline system.

12.4.5 Function of power devices

All power de

12.4.6 Flowrate and pressure drop

It shall be de
the AGS disy

12.4.7 Indid
The indicatin
12.4.8 Disp
The exhaust

12.4.9 Iden

On satisfact
system is un
shall be cheg

12.4.10 Dur

Rub markin
distilled watg
isopropanol.

12.5 Certification of thé.gystem

12.5.1 Befd
been met.

12.5.2 The

ices shall operate according to the manufacturers' manuals and specifications.

monstrated that the flowrate and pressure drop at each terminal unit are in accordaree with clay
osal system is operating at the design flow.

ating systems

g system shall comply with clause 6.

psal system exhaust

from the disposal system shall comply with 11.12.

ification and labelling of the terminal units
bry completion of the tests and procedures-described in 12.4.1 to 12.4.8, the labels indicatin

der test shall be removed. At the same time, the correct identification and labelling of each te
ked.

hbility of markings and colour coding

hs and colour coding by-hand, without undue pressure, first for 15s with a cloth rag so
r, then for 15 s with a-cloth rag soaked with ethanol, and then for 15 s with a cloth rag sg
Carry out this test at-ambient temperature. The markings shall remain legible.

re an AGS\disposal system is used, it shall be certified in writing that all the requirements of

manufacturer shall certify that all drawings and manuals, as specified in clause 13 have bee

se 8 when

g that the
'minal unit

aked with
aked with

12.4 have

N supplied

to the owne

or client.

12.6 Extensions or modifications

When extensions or modifications are made to the system, the appropriate tests in 12.3.1 shall be carried out
before the system is returned to service.

14
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13 Information to be supplied by the manufacturer

13.1 Instructions for use

The manufacturer shall provide to the owner instructions for use of the complete system.

Particular

attention shall be paid to:

— the power device;

— the indicating-system;

— the dpanger of fire or explosion due to the use of oil and grease in oxygen-enriched atmospheres:

13.2 Ma|ntenance schedules

The manyfacturer shall provide to the owner instructions for recommended maintenance ‘tasks and their fiequency and
a list of recommended spare parts.

13.3 “As-installed” drawings

13.3.1 A set of “as-installed” mechanical drawings which show the\actual location and the diameters of the
pipeline slystems shall be maintained during construction, and shall-bé.brought up to date as variatior}s are made.
These drgwings shall include details which will enable buried or concealed pipelines to be located.

13.3.2 Cpmplete “as-installed” drawings as specified as inx13.3.1 shall be supplied to the owner of|the pipeline
system a$ a set of drawings, marked “as installed”, for inclusion as part of the permanent record off the pipeline
system.

If a pipeline system is altered subsequent to thextransfer of the drawings to the owner, then the fas-installed”
drawings ppecified in 13.3.2 should be brought up:to date.

13.4 Electrical diagrams

Electrical fliagrams for the complete installation shall be provided by the manufacturer to the owner.
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Annex A
(informative)

Guidelines for power devices

A.1 Only nominated persons should be authorized to operate and attend the plant.

A.2 Services Pnntaining combustible gases or quuidQ should nat he Inprmim:\d within the power device a

ea.

A3 Anyh
which is in ¢

A.4 All elgctrical fittings in power device rooms should be located in fixed positions ¢@“minimize t

physical dan
A5 Firefi

A.6  The rq
to ducting sq

A7 Thed
be free from
without a ke

A.8 Powe
a) comply
b) have co

have a

c)

A.9 The in
internal comj
discharge ar

A.10 The e
with a mean

buildings is minimized.

A.11 Claus
located and

bating system may be used to heat the power device room, provided that no part of thecheati
pntact with the air within the room exceeds a temperature of 225 °C.

nage.
hjhting equipment should be provided.

om should be well ventilated to the open air, and ducting for such ¥entilation should not be
rvicing any other building.

pbors or gate should be capable of being locked. An emergency exit should be provided wh
obstructions at all times. At any time all doors should<he capable of being opened from
V. All doors should open outwards.

device rooms should
Wwith local building codes;
ncrete floors;
varning notice “NO SMOKING?, or similar, clearly displayed on both sides of each door or gat
let of an air compressorshould be located in a position where there is minimal contamin
bustion engine exhaust, ‘vacuum systems, anaesthetic gas scavenging systems, ventilatiq
d other contaminants.\The air intake should be provided with means to prevent the ingress o
Khaust from fans; -blowers or vacuum pumps should be piped to the outside and should bg

s to prevent the'ingress of insects. It should be in a position where risk of contamination of

bs A. 1510 A.10 apply to power devices which are centrally located. Power devices that are nd
Imayor may not be connected to a pipeline system should be installed and serviced in accord

Ng system

he risk of

connected

ch should
the inside

®

ation from
n system
insects.

provided

occupied

t centrally
ance with

the instructi

ns-supplied by the manufacturer
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Annex B
(informative)

Example of procedure for testing and commissioning

B.1 General

This testin
may be ¢
procedure
carefully 0
Typical fo
specificati

B.2 Ins

B.2.1 In
Visually i
B.2.2 T¢g

B.2.2.1

pmmissioned and certified. Other procedures may be devised which validly test this spécific
is used, it is important that the given sequence of tests be followed and the procedures for
bserved. The general requirements of 12.2 shall be followed.

rms for certification of the system are given in annex C. A summary of theArequired tests w
bn, procedure and report form for each test is given in Table B.1.

bection and test method for leakage

Epection

spect the exhaust pipeline system for the integrity of all, connections.
st methods for leakage

General conditions

Fit all ternpinal units and valves. Isolate the power'device from the pipeline. Open the valves and blank

terminal u

B.2.2.2

nits.

Procedure

Connect & suitable pressure measuring device to the system under test. Fill the system with clean,

compress
pressure 4

NOTE

B.2.2.3

Again. The pressute-drop shall not exceed 10 kPa.

There is no'allowance for temperature variation in this test.

Resutlts

Record th

g procedure is given as an example of how the requirements of clause 12 may be verified se thiLt the system

ation. If this
each test be

hich lists the

bff the type 1

oil-free, dry

bd gas at a pressure/of 70 kPa £ 10 %. Record the pressure and, after a period of 15 min, record the

b results on a form such as Form C 1

B.3 Inspection for marking and support intervals of the pipeline system

B.3.1 Pr

ocedure

Visually inspect that marking has been correctly placed on the pipeline system, especially adjacent to T-connections
and where the pipeline system passes through walls or partitions. Check that the marking complies with clause 10 and
that the support intervals comply with 11.10.

© 1SO 2000
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B.3.2 Results

Record the results on a form such as Form C.2.

B.4 Test method for mechanical function and cleanliness of terminal units

B.4.1 Procedure

B.4.1.1 Inspect the test probes to ensure they conform with 1ISO 9170-2. Insert a test probe into each terminal

' Ch e thhot + ok a-lba ia tadl aharad and ool Al
Un|t In turn. PTITCURNUTAL UTC PTUDT LAr oo imotriictl, Lapturvu aru reicastu.

B.4.1.2 Check each terminal unit for the absence of visible particulate matter.

B.4.2 Resllts

Record the rgsults on a form such as Form C.3.

B.5 Inspgction for cross-connection

B.5.1 Prodedure

Visually inspgct the pipeline system of the AGS disposal system for crosstconnection to any other pipeline system.

B.5.2 Reslilts

Record the results on a form such as Form C.4.

B.6 Test method for function of power.devices

B.6.1 Prodedure

Test all powegr devices for operationaccording to the manufacturers' manuals and specifications.

B.6.2 Resllts

Record the rgsults on a form such as Form C.5.

B.7 Test methods for flowrate and pressure drop

B.7.1 Procedures

Procedures for testing for flowrate and pressure drop are given in 8.2.

B.7.2 Results

Record the results on forms such as Forms C.6/1 and C.6/2.

18 © 1SO 2000 — All rights reserved


https://standardsiso.com/api/?name=ab26aa7b8f0d7b2d561eab5ebd1bb2c4

ISO 7396-2:2000(E)

B.8 Check of indicating systems

B.8.1 Procedure

Check that the means provided to indicate to the operator that the power device is operating is functioning.

B.8.2 Results

Record the results on a form such as Form C.7.

B.9 Ver

B.9.1 Priocedure

Verify that

— is piped either to the outside or into the exhaust conduit of a non-recirculating ventilation system;
— is prgvided with a means to prevent the ingress of insects; and

— that the exhaust is in a position where the risk of contamination of{oceupied buildings is minimized.
B.9.2 Results

Record the results on a form such as Form C.8.

B.10 @

B.10.1 P
Check tha
Remove t

unless all
labelling o

B.10.2 Results

Record th

ificiation of AGS disposal system exhaust

the exhaust from the AGS disposal system

heck of identification and labelling of the terminal units
focedure
t the tests in B.2 to B.9 have been completed satisfactorily.

ne label on each terminal unit which indicates that the system is not to be used. Do not remove
preceding tests have been completed satisfactorily. At the same time, check the correct iden
f each terminal unit,

b results;on a form such as Form C.9.

these labels
tification and
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B.11 Summary of tests

Table B.1 lists the tests to be applied to AGS disposal systems and gives the recommended test procedure and form
for recording the results of each test.

Table B.1 — Summary of tests

Test Description Specification | Procedure [ Form
subclause subclause
Summary of tests done C.0
] Leakage 12.4.1 B.2 C.l
y. Marking and support intervals 12.4.2 B.3 C:2
3 Mechanical function 12.4.3 B.4 C3
and cleanliness
4 Cross-connection 12.4.4 B.5 C4
g Power devices 12.4.5 B.6 C5
g Flowrate and pressure drop
— for type 1 terminal units 12.46 8.2.2 C.6/1
— for type 2 terminal units 124.6 8.2.3 C.6/2
1 Indicating systems 12.4.7 B.8 c.7
g Disposal system exhaust 12.4.8 B.9 (OR3]
! Identification and labelling 12.4.9 B.10 C.9
of terminal units
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Annex C
(informative)

pical forms for use in testing and commissioning of AGS disposal
systems in accordance with annex B

Anaesthetic gas scavenging disposal system

Form C.0 (Sheet of )
Summary of tests
This is to [certify that the following tests and procedures have been carried out satisfactorily on the angesthetic gas
scavengirng disposal SYStem At .........ccooeeeiii i healthcare facility.
Test No. Description Form Test completedon (date)
1 Leakage C.1
2 Marking and support intervals C.2
3 Mechanical function and cleanliness C.3
4 Cross-connection c4
5 Power devices C5
6 Flowrate and pressure drop
— for type 1 terminal units c.6/1
— for type 2 terminal units C.6/2
7 Indicating system Cc.7
8 Disposal system exhaust C.8
9 Identification and labelling" of terminal | C.9
units
Construction labels.removed C.9
Manufactyrer's representative
Status Signed
Date Name
Healthcare facility representative
Status Signed
Date Name
Authorized person
Status Signed
Date Name
© 1SO 2000 - All rights reserved 21
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Anaesthetic gas scavenging disposal system

Form C.1

Healthcare facility

Scheme

(Sheet

Test for leakage

This is to ce
pressure of 1

Manufacturg¢r's representative

Status

Date

Healthcare 4

Status

cility representative

Date

Authorized p

Status

erson

Date

rtify that the pipeline system was tested for leakage and meets the requirements of 12,4:1] At a test
0 kPa the pressure drop after 15 min was .............. kPa (maximum permitted 10 kPa).

Signed

Name

Signed

Name

Signed

Name

22
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Anaesthetic gas scavenging disposal system

Form C.2 (Sheet of )

Healthcare facility

Scheme

Inspectiop for marking and support intervals of the pipeline system

This is to fertify that the pipeline system was inspected for marking and support intervals and mgets the fequirements
of 12.4.2.

Manufactprer's representative

Status Signed

Date Name

Healthcar¢ facility representative

Status Signed

Date Name

Authorizedl person

Status Signed

Date Name

© 1SO 2000 - All rights reserved 23
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Anaesthetic gas scavenging disposal system

Form C.3

Healthcare facility

Scheme

:2000(E)

(Sheet

Test of mechanical function and inspection for cleanliness of terminal units

This is certify
requirementg

of 12.4.3.

Manufacturer's representative

Status

Date

Healthcare f4

Status

cility representative

Date

Authorized p|

Status

erson

Date

Signed

Name

Signed

Name

Signed

Name

that all terminal units were checked for mechanical function and inspected for cleanliness and meet the

24
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Anaesthetic gas scavenging disposal system

Form C.4 (Sheet of )

Healthcare facility

Scheme

Inspectiop for cross-connection

This is to certify that the pipeline system was inspected for cross-connection to any other pipeline systein and meets
the requirgments of 12.4.4.

Manufactprer's representative

Status Signed

Date Name

Healthcar¢ facility representative

Status Signed

Date Name

Authorizedl person

Status Signed

Date Name
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Anaesthetic gas scavenging disposal system

Form C.5

Healthcare facility

Scheme

(Sheet

Functional

This is to ¢
specification

Manufactur

Status

ests of power devices

br's representative

Date

Healthcare f4

Status

cility representative

Date

Authorized p|

Status

erson

Date

prtify that all power devices have been tested in accordance with the manufacturer's mahuals and
5 and meet the requirements of 12.4.5.

Signed

Name

Signed

Name

Signed

Name

26
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Anaesthetic gas scavenging disposal system

Form C.6/1

Healthcare facility

(Sheet of

ISO 7396-2:2000(E)

ressure drop
and meet the

Scheme
Tests of flow and pressure drop for type 1L terminal units
This is to gertify that the type 1L terminal units were tested in accordance with 8.2 (with test device1/50, f
1 kPa, maximum flowrate 50 I/min; with test device 2/25 pressure drop 2 kPa minimum flowrate 25 I/min)
requiremegnts of 12.4.6.
One terrinal unit in use terminal units in use ¥
Terminal Room Flowrate measured Terminal Room Elowrate measured
unit number unit number
number number
Test Test Test Test
device device device device
1/50 2/25 1/50 2/25
1) Number to correspond to design capacity of the/System.
OR
Test for flowrate and pressure drop/for type 1H terminal units
This is to [certify that type 1H\terminal units were tested in accordance with 8.2 (with test device 2/75, pressure drop

2 kPa, minimum flowrate (75 ) I/min and meet the requirements of 12.4.6.

One terr

ninal unitin use

terminal units in use

Termina RKOO0M FIOWTrate | erminal RKOOM FIOWrale
unit number measured | unit number measured
number number

1) Number to correspond to the design capacity of the system.
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Manufacturer's representative

Status Signed
Date Name
Healthcare facility representative

Status Signed
Date Name
Authorized person

Status Signed
Date Name
28
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Anaesthetic gas scavenging disposal system

Form C.6/2 (Sheet

Healthcare facility

Scheme

of )

Tests of f

This is to
pressure

ISO 7396-2:2000(E)

ow and pressure drop for type 2 terminal units

Certify that the type 2 terminal units were tested in accordance with 8.2.3 (test flowrate-50 I/m
irop 7,5 kPa) and meet the requirements of 12.4.6.

One terminal unit in use

terminal units in use®

Terminal unit | Room Pressure drop | Terminal unit | Room Pressure drop
number number number number,
Y Number| to correspond to design capacity of the system.

Manufactprer's representative

Status Signed
Date Name
Healthcar¢ facility representative

Status Signed
Date Name
Authorized person

Status Signed
Date Name
© ISO 2000 — All rights reserved
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