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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 committee. International organizations, governmental and
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rnational Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

main task of technical committees is to prepare International Standards. Draff-Internationa
rnational Standard requires approval by at least 75 % of the member bodies'casting a vote.

ntion is drawn to the possibility that some of the elements of this document may be the subje
s. ISO shall not be held responsible for identifying any or all such patent rights.

15883-1 was prepared by the European Committee for Standardization (CEN) Technical
N/TC 102, Sterilizers for medical purposes, in collaboration with Technical Committee |
ilization of health care products, in accordance with the, Agreement on technical cooperation b
CEN (Vienna Agreement).

15883 consists of the following parts, under the general title Washer-disinfectors:

Part 1: General requirements, terms and definitions and tests

Part 2: Requirements and tests for-\washer-disinfectors employing thermal disinfection
instruments, anaesthetic equipment,\bowls, dishes, receivers, utensils, glassware, efc.

Part 3: Requirements and tests for washer-disinfectors employing thermal disinfection for hd
containers

Part 4: Requirements.and tests for washer-disinfectors employing chemical disinfection for 1
endoscopes

Part 5: Test Soils and methods for demonstrating cleaning efficacy [Technical Specification]
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rnational Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.
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Introduction

This part of ISO 15883 is the first of a series of standards specifying the performance of washer-disinfectors
and specifies the general requirements for performance applicable to all washer-disinfectors. The
requirements given in this part of ISO 15883 are applicable to all washer-disinfectors specified in subsequent
parts of the ISO 15883 series, except insofar as they may be modified or added to by a subsequent part, in

which case

Fields of application within the scope of ISO 15883 series include laboratory, veterinary, dental

pharmaceu
transport g

compromisgd patients.
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ical applications and other specific applications, such as washer-disinfectors for bedsteads
arts and the disinfection of crockery and cutlery intended for use with dmmunologi

nfectors should be used only for processing the type of loads specified by the manufacturer of
nfector.

the appropriate washer-disinfector, reference should be made both.to this part of ISO 15883
hnt subsequent parts of ISO 15883 series. It is the user’s responSibility to ensure that the choid
her-disinfector, operating cycle or quality of services or procéss chemicals is appropriate for
ad.

rements for washer-disinfectors are given in IEC 61010-2-045.
ISO 15883 has been prepared on the basis that.gach individual washer-disinfector will be sul
tests (commissioning and performance qualification on first installation) and that in use contin

will be established by periodic tests carried out by, or on behalf of, the user.

of cleaning efficacy is a key aspect-of establishing satisfactory performance of a wag
The current state of knowledge has not permitted development of a single test method. Ag

untries. The specification fofithese test methods including their test soils can be foun
83-5. It remains the intention of the Technical Committee of TC 198 to develop a single
f the potential adverse effects on the quality of water intended for human consumption cause

disinfector:

Id be noted,that, until verifiable European criteria are adopted, existing national regulat
hing the Use'and/or the characteristics of the washer-disinfector remain in force;

D 15883 series of standards provides no information as to whether the washer-disinfector ma
ithout restrictions in any of the member states of the EU or EFTA.
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Washer-disinfectors —

Part 1:
General requirements, terms and definitions and tests
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Scope

part of ISO 15883 specifies general performance requirements for washer-disinfectors (WI
pssories that are intended to be used for cleaning and disinfection of re-usable medical devicg
les used in the context of medical, dental, pharmaceutical and-'veterinary practice.
ormance requirements for cleaning and disinfection as well as for the.accessories which can

D) and their
s and other
It specifies
be required

chieve the necessary performance. The methods and instrumeniation required for validatjon, routine

rol and monitoring and re-validation, periodically and after essential repairs, are also specified.

requirements for washer-disinfectors intended to process spécific loads are specified in subsq
his standard. For washer-disinfectors intended to process loads of two or more differen

part of ISO 15883 does not specify requirements intended for machines for use for laundry
ring purposes.

part of ISO 15883 does not include requirements for machines which are intended to sterilize
th are designated as “sterilizers”, theseare specified in other standards e.g. EN 285.

specified performance requirements of this standard may not ensure the inactivation or ren
cative agent(s) (prion protein) of.transmissible spongiform encephalopathies.

E If it is considered that prion protein can be present, particular care is needed in the choice of disi
ning agents to ensure that the chemicals used do not react with the prion protein in a manner that
bval or inactivation.

part of ISO 15883 may be used by prospective purchasers and manufacturers as the basis of
he specificatioiof a WD. The test methods for demonstration of compliance with the require
of ISO 15883 may also be employed by users to demonstrate continued compliance of the
Lghoutsits.working life. Guidance on a routine test programme is given in Annex A.

i

quent parts
t types the

or general

the load, or

noval of the

fectants and
ay inhibit its

agreement
ents of this
stalled WD

2

Normative references

The following referenced documents are indispensable for the application of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced
document (including any amendments) applies.

ISO 228-1, Pipe threads where pressure-tight joints are not made on the threads — Part 1: Dimensions,
tolerances and designation

ISO

7000, Graphical symbols for use on equipment — Index and synopsis
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ISO 10012, Measurement management systems — Requirements for measurement processes and
measuring equipment

ISO 14644-3:2005, Cleanrooms and associated controlled environments — Part 3: Test methods

ISO 14971,

Medical devices — Application of risk management to medical devices

ISO/TS 15883-5:2005, Washer-disinfectors — Part 5: Test soils and methods for demonstrating cleaning

efficacy

IEC 60417-DB, Graphical symbols for use on equipment

IEC 60584-
IEC 60751:
IEC 61010-
use — Part

and laborat

IEC 80416-
originals

European H
France

United Stat

3 Terms and definitions

For the purposes of this document, the following terms and definitions apply.

31
4o
equivalent §

with a z valdie of 10 K

[«

v

NOTE

3.2

automatic
device that
required stg

3.3

1:1995, Thermocouples — Part 1: Reference tables

1983, Industrial platinum resistance thermometer sensors

P-045, Safety requirements for electrical equipment for measurement, contral,’ and laborg
2-045: Particular requirements for washer disinfectors used in medical, pharmaceutical, veteri

Dry fields

1, Basic principles for graphical symbols for use on equipment —“Part 1: Creation of sy

harmacopeia, European Directorate for the Quality of Medicines, Council of Europe, Strasbg

ps Pharmacopeia, USP Pharmacopeia, Rockville, USA

ime in seconds at 80 °C, dglivered by the disinfection process, with reference to a microorgar

bee Annex B.

controller
in respanse to pre-determined cycle variables, operates the apparatus sequentially through
ges ofthe process or processes

tory
hary

nbol

urg,

ism

—

he

bedpan wasther=disinfector

washer-disinfector intended to be used for the emptying, flushing, cleaning and thermal disinfecting of human
waste containers

3.4
bioburden

population of viable microorganisms on a product and/or its container

© I1SO 2006 — All rights reserved
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3.5

calibration

set of operations that establish, under specified conditions, the relationship between values of a quantity
indicated by a measuring instrument or measuring system, or values represented by a material measure or a
reference material, and the corresponding values realized by standard

[EN 285:1996, definition 3.5]

3.6

calorifier
closed vessel, in which water is indirectly heated, by the flow of heated fluid through a heat exchanger, under
a pressure greater than atmospheric

3.7
chamber
that|part of the washer-disinfector in which the load is processed

NOTE The chamber does not include steam generators, pipework, e.g. drain and fittings from which it can be isolated.

3.8
cheIL'nical disinfection
disinfection achieved by the action of one or more chemicals the~primary purpose of whigh is to be
micfobicidal

3.9
clegning
rempoval of contamination from an item to the extent neeessary for its further processing and |ts intended
subgkequent use

31
continuous process machine
maghine which automatically transports the I6ad through each stage of the operating cycle

3.11
critical process variables
thoge process variables for which the values during an operating cycle have been identified by the
manufacturer as sufficient to ensure that the cycle meets the performance defined during validation

3.12
cycle complete
indication that the washing and disinfection cycle has been satisfactorily completed and that the| disinfected
load is ready for removal from the chamber

3.13
cycle control recorder
a degvicé which records the values of one or more control variables as seen by the automatic contragller

3.1
D value

exposure time required under a defined set of conditions to cause a 1-logarithm or 90 % reduction in the
population of a particular microorganism

3.15

dead volume
volume of pipework which is not purged by the usual flow of liquids during the operating cycle

© I1SO 2006 — All rights reserved 3
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3.16

disinfection

reduction of the number of viable microorganisms on a product to a level previously specified as appropriate
for its intended further handling or use

3.17
disinfection temperature
minimum temperature of the disinfection temperature band

3.18

disinfection temperature band
range of témperatures, expressed as the disinfection temperature (3.17) and the maximum allowgble
temperaturg¢ which may prevail throughout the load during the disinfection time

3.19
disinfection time
period for which the critical process variable(s) (e.g. temperature of the load, disinfectant goticentration in the
chamber) afe maintained at or above that specified for disinfection

3.20
door
device provjded as a means of closing and sealing the chamber

3.21
double-ended washer-disinfector
washer-disihfector with separate doors for loading and unloading

3.22
endoscopeg washer-disinfector
washer-disipfector intended to clean and disinfect loads containing flexible endoscopes

3.23

fail safe
attribute of washer-disinfector design, or its associated services, that ensures that a single fault condition will
not give risg¢ to a safety hazard

3.24
fault
recognition|by the automatic controller that at least one of the pre-set process variables for the washer-
disinfector ¢ycle have not been attained

3.25
fluid
liquid, gas gr vapour

3.26
flushing
removal of gross contamination and/or the contents of a load item, but not necessarily contamination adhering
to the surface of the load item, by displacement with water

3.27
free draining
allowing the unimpeded flow of liquids under the influence of gravity towards the discharge point

3.28

holding time
period during which the critical process variables are maintained at or above the values specified

4 © I1SO 2006 — All rights reserved
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3.29
human waste
excretions and body fluids including faeces, urine, blood, pus, vomit and mucus

3.30
human waste container
re-usable vessel for holding and transporting human waste

3.31

installation qualification
Q

pro¢ess of obtaining and documenting evidence that equipment has been provided and_linstalled in
accprdance with its specification

[ISQ/TS 11139:2001, definition 2.20]

3.34
insfrument washer-disinfector
wagher-disinfector intended to clean and disinfect loads containing surgical instruments, jJanaesthetic
accessories, bowls, dishes, receivers, utensils, glassware and similar items

3.3
loa
collgctive term used to describe all the goods, equipment and materials that are put into a washef-disinfector
at any one time for the purpose of cleaning and disinfecting it by an operating cycle

3.3

loadling door
doof in a double-ended washer-disinfector through_which the load is put into the washer-disinfegtor prior to
progessing

3.3
medlical device
any|instrument, apparatus, implement; machine, appliance, implant, in vitro reagent or calibratgr, software,

material or other similar or relative article, intended by the manufacturer to be used, alone or in combination,
for human beings for one more of.the specific purpose(s) of

— |diagnosis, prevention, menitoring, treatment, or alleviation of disease;
— | diagnosis, monitoring; treatment, alleviation of, or compensation for, an injury;

— |investigation__replacement, modification or support of the anatomy or of a physiological proces

2

— | supporting’or sustaining life;

— | control of conception;

— disinfection of medical devices;

— providing information for medical purposes by means of in vitro examination of specimens derived from
the human body,

and which does not achieve its primary intended action in or on the human body by pharmacological,
immunological or metabolic means, but which may be assisted in its function by such means

[ISO 13485:20083, definition 3.7]

© I1SO 2006 — All rights reserved 5
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3.36
microbial reduction factor
extent to which the bioburden is reduced in tenfold increments expressed as logarithms (base 10)

3.37

monitoring

measurement of physical variables and comparison of the values obtained with the values specified for the
process

3.38

normal operation
operation of the washer-disinfector in accordance with the manufacturer’s instructions and with all progess
parameters|within the limits specified by the manufacturer

3.39
operating ¢ycle
complete set of stages that is carried out in the sequence as regulated by the automatic controller

3.40
operating pressure
gauge presgure at which a vessel is operated during normal use

3.41
operational qualification
oQ
process of pbtaining and documenting evidence that installed equipment operates within predetermined limits
when used jn accordance with its operational procedures

[ISO/TS 11139:2001, definition 2.24]

3.42
override
system by which the operating cycle can be interrupted or modified as necessary

3.43
performange qualification
PQ
process of pbtaining and documentinglevidence that the equipment, as installed and operated in accordgnce
with operafjonal procedures, consistently performs in accordance with predetermined criteria and thefeby
yields proddict meeting its specifiCation

[ISO/TS 11139:2001, definition 2.26]

NOTE The perfarmance qualification for washer-disinfectors would concern the number of items cleaned|and
disinfected tq the required standard.

3.44
process chemical
formulation of chemical compounds intended for use in a washer-disinfector

NOTE Process chemicals include for example detergents, surfactants, rinse aids, disinfectants, enzymatic cleaners.
3.45

process variable

physical and chemical properties that influence the efficacy of all stages of the process

EXAMPLE Times, temperatures, disinfectant concentration, pressures and flows.

6 © I1SO 2006 — All rights reserved
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3.46

process verification recorder

device that, independently of the automatic controller, records values obtained for some, or all, of the control
variables

3.47

recorder

system fitted to the washer-disinfector, or connected to the washer-disinfector, producing a permanent record
of information graphically, digitally or electronically

3.48
re-(lualification
repgat of part or all of the validation test requirements for the purpose of confirming process reliability

3.44
ringing
remjoval of process residues by displacement and dilution with water

3.5(
routine test
peripdic checking and testing carried out to establish that the operational performance of the washer-
disimfector remains within the limits established during validation

3.51
steam generator
vessel designed to contain water and a heating system (e.g.-aysteam coil or a fully immersed electfic element)
whig¢h is used to heat water to its vapour state

3.5
tan
progess vessel, integral to the washer-disinfector;*designed to hold fluids that are used during processing

3.5

test microorganism
microbial strain from a recognised cultdre collection used in microbiological testing of the performance of a
wagher-disinfector

NOTE A recognized culture_collection is an international depository under the Budapest Treaty on “The|International
Recpgnition of the Deposit of Microorganisms for the Purpose of Patent and Regulation”.

3.5
test soil
formulation used, o test the efficacy of cleaning in a washer-disinfector

3.5
thermal disinfection
disipfection achieved by the action of moist heat

3.56

type test

test programme to verify conformity of a washer-disinfector type to this standard and establish data for
reference in subsequent tests

3.57

unloading door
door in a double-ended (3.21) washer-disinfector through which the load is removed after an operating cycle

© I1SO 2006 — All rights reserved 7
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3.58
validation

documented procedure for obtaining, recording and interpreting the results required to establish that a process
will consistently yield product complying with predetermined specifications

[ISO/TS 11139:2001, definition 2.50]

3.59

verification
confirmation through the provision of objective evidence, that specified requirements have been fulfilled

[ISO 9000:7

3.60

005, definition 3.8.4]

viable micfoorganism

microorgan

3.61
warning pi
secondary
position to i

3.62

sms, including viruses, which are capable of multiplication under specified culture €enditions

pe
bverflow pipe so fitted that its outlet, whether inside or outside the machine, is in a conspicy
ndicate an overflow condition

washer-disinfector

WD

machine infended to clean and disinfect medical devices and other articles used in the context of med

dental, pha

3.63
washing
removal of
without pro

3.64

works test
series of tg
specificatio

3.65
z value
change in t

maceutical and veterinary practice

adherent contamination from surfaces to bé“cleaned by means of an aqueous medium, wit
ess chemicals, as necessary

L

bmperature in kelvins (K) required to achieve a tenfold change in the rate of microbial inactivg

by a moist heat disinfection‘process

4 Perfo[

mance requirements

ous

ical,

n or

sts performed prior to delivery. to demonstrate compliance of each washer-disinfector with its

tion

41 Gen

411

cidl

in Clause 6.

NOTE

Compliance with the performance requirements shall be tested in accordance with the methods given

Conformity of a WD to this part of ISO 15883 and subsequent relevant parts of ISO 15883 can be tested and

documented as the condition of the WD as supplied by the manufacturer (“as supplied” is defined in 6.1.2) and as the

condition of |

he WD as installed by the manufacturer, user, or third party (“as installed” is defined in 6.1.3).

4.1.2 Any item which has been processed in a WD conforming to the 1ISO 15883 series shall have been
cleaned, disinfected, rinsed and, when appropriate, dried.
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NOTE The performance requirements depend on a number of factors, which include the nature of the item(s) to be
processed, the disinfection efficacy required (as determined by the level of risk associated with the use of the item), the
nature of the contamination to be removed, the nature and extent of any pre-treatment, the temperature, the physical
energy (type, power, duration), detergent system, permissible extent of process residues, etc.

4.1.3 The specified performance shall be achieved by an operating cycle under the control of an automatic
controller and including, when appropriate, the stages for:

a) cleaning, which may include several stages;

b) disinfecting;

c) |rinsing;
d) |drying (when appropriate).
When appropriate, two or more stages specified above can be combined as a singlg‘stage.

41.4 Throughout the operating cycle the rate and extent of any change in\temperature, pre¢ssure [see
8.1 p) 6)] or concentration of process chemicals [see 8.1 b) 5)] shall be within limits specified by the device
manufacturer as those which are compatible with the item(s) which the“WD is intended to pfrocess [see
8.1p) 2).

41.p Disinfection is specified by reference to time and temperature for thermal disinfection |or as time,
temperature and concentration for chemical disinfection.

Whenever practicable, thermal disinfection is preferred., Thermal disinfection processes are nore easily
confrolled and avoid the hazards to staff, patients and the environment that can occur through the use of
chemical disinfectants.

Thefrequired disinfection conditions or the minimum microbial reduction factor necessary, i.e. the 4, value, are
spegified in subsequent parts of ISO 15883.

Disinfection performances specified in,supsequent parts of ISO 15883 are minimum requirements) Regulatory
authorities can specify more stringent requirements within the territories for which they are responsjble.

41.p Within the WD each chiamber which is used to contain the load shall be capable of being disinfected
under the control of the autématic controller. For single chamber machines this shall be part of| the normal
opefating cycle. For machines with two or more chambers the disinfection cycle may be separgte from the
normal operating cycleFor multi-chamber machines a disinfection cycle shall not be requited for any
chamber which is usedonly for drying.

4.1.f Chambers in which process fluid may be present during the process cycle shall be free draining (see
6.5.p and 6.54).

4.1.8 AContinuous process WDs shall be designed in such a way that the WD, the load carriers gnd the load
are hotre-contaminated by the simultaneous processing of other loads.

4.1.9 The environment in contact with the load during the final rinse and drying stages shall be of at least
the purity (chemical and microbial) specified by the device manufacturer as that which will not adversely affect
the items that the WD is intended to process or impair the intended use of the items.

The environment includes, but is not necessarily limited to, all the fluids and materials in direct contact with the
load.

41.10 The extent and frequency of testing, undertaken to verify the purity of the environment in contact with

the load, shall be determined by risk analysis. The risk analysis shall take into account the intended use of the
processed items and the nature of any control mechanisms and sub-systems e.g. water treatment systems.

© I1SO 2006 — All rights reserved 9
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4.2 Clea

4.21

4211

ning

General

Cleaning shall be deemed to have been achieved if the acceptance criteria for the test method in
6.10 and the relevant subsequent parts of ISO 15883 have been met.

The test method for type testing and operational testing (6.10.2) shall employ one of the nationally published
tests soils and methods as described in ISO/TS 15883-5 (see also References [24] to [39]).

NOTE 1 |

SQ/TS _15883.5 includes the dner\ri'r_\finh of test methods inr\lllrﬁng their test soils which are mlrr'nnﬂy [a

eing

applied in diff

NOTE2 A
by the use of

NOTE 3 A
be used with

The test m¢thod for performance qualification of cleaning efficacy is described in 6.10.3 and shall include

use of one
Annex C.

NOTE4 1
(C.1) and bi
respectively.
OPA method

421.2
6.4) used
requiremen

4.2.2 Flughing stage

The in-flowi
coagulation

NOTE
problems.

1

4.2.3 Wasghing stage

The tempefature of water and aqueous solutions in contact with the load during the washing stage sha

controlled W

The tempg

temperaturgs-Stated by the detergent manufacturer.

ferent countries.

dditional verification of attainment of the required cleaning efficacy during operational testing can be prov
one of the methods for the detection and assessment of residual protein given in 6.10.3 and Annex C.

test for residual protein is performed for determining cleaning efficacy on used medicahdevices but can
proteinaceous test soil.

pf the methods for the detection and assessment of residual proteinaceous contamination give

[he three test methods for protein residue testing in Annex C are nof'equally sensitive. The ninhydrin me
uret method (C.3) have similar sensitivities but are regarded as¥a limit test and a semi-quantitative
The OPA method (C.2) is more sensitive but requires the use_ef\laboratory facilities. Both the ninhydrin|
s react with a- and e-amino groups of proteins; other amino compounds can give false positives.

The manufacturer shall state (see Clause 8) the process chemicals and the quality of water
during product compatibility studies and testing to confirm compliance of the WD with
s of this standard.

ng water shall be maintained at.a“temperature low enough to preclude the occurrence of prg

[emperatures higher than 45 °C can cause protein coagulation during the flushing stage and cause cleg

ithin limits_stated by the WD manufacturer.

ratire’ of the detergent solutions shall be controlled within the maximum and minin

ided

also

—

he
nin

thod
test
and

see
the

tein

ning

| be

num

4.3 Disinfection

431 The

4311

rmal disinfection

Thermal disinfection of the load and load carriers shall be deemed to have been achieve

d if,

when tested in accordance with 6.8.2 and the relevant subsequent parts of ISO 15883, the specified minimum
temperature for the specified minimum (holding) time, or the equivalent lethality (4,, see Annex B), is
achieved on all surfaces which are required to be disinfected.

10

© I1SO 2006 — All rights reserved


https://standardsiso.com/api/?name=d426120809653564ba9e31680746e0bb

4.3.1.2

ISO 15883-

1:2006(E)

Thermal disinfection of the chamber walls shall be deemed to have been achieved if when tested

in accordance with 6.8.3 and the relevant subsequent parts of ISO 15883, the specified minimum temperature
is attained for the specified minimum time, or the equivalent lethality (4,), is achieved on all chamber walls.

4.31.3

band for the specified disinfection time.

NOTE

4.3.2 Chemical disinfection

The temperature shall be continuously maintained within the specified disinfection temperature

Thermal disinfection can be achieved by exposure to hot water, steam or a combination of the two.

4.3

4.3.
ach
hav

4.3.
spe

Alte

tem
41.

App
bee

4.3.
4.3.

4.3.

disinfection temperature throughout the time specified for disinfection when this has been spq

time

4.3.
the
timd

4.4
4.4,

ont
as s

havF
required contact time.

1

Chemical disinfection of the load shall be deemed to have been achieved when alllopd surfaces

:

been exposed to the specified conditions of chemical disinfectant concentration and temperature for the

R.2 Chemical disinfection of the chamber walls and load carriers shall be' deemed to
eved when the specified conditions of chemical disinfectant concentration, temperature and ¢
b been attained on all chamber walls and load carriers.

R.3 The conditions of time, temperature and chemical disinfectant’ concentration sha
cified, under the conditions of use, by the disinfectant manufacturer.

rnatively, a party other than the disinfectant manufacturer, should determine the conditio
perature and chemical disinfectant concentration that providé thie required microbial reduction
b).

ropriate additional testing (e.g. load compatibility, environmental safety, disinfectant stability
h performed also.

R.4 Microbiological testing shall be perfornied (see ISO 15883-4).

B Thermal and chemical disinfection
3.1 The temperature on all surfaces of the load and load carrier shall be within -0 °C and
/temperature relationship (see.6.8.2).

3.2 The temperatares recorded on the surface of the chamber wall shall be within -0 °C g

disinfection temperature throughout the time specified for disinfection when this has been sp
/temperature relationship (see 6.8.3).

Rinsing
I TheWD shall be provided with a rinsing stage which reduces the concentration of proces

he 1oad to a level not exceeding that specified by the manufacturer, or supplier, of the process
afé’in the context of the intended use of the load.

have been
ontact time

Il be those

ns of time,
factor (see

shall have

5 °C of the
bcified as a

nd +5 °C of
ecified as a

5 chemicals
chemical(s)

4.4.2

Rinsing shall be deemed to have been achieved if, when tested in accordance with 6.10.4 and with

the relevant subsequent parts of ISO 15883, the reduction of process chemicals has been determined and
been shown to have been sufficient for the subsequent intended use of the load.

443

Means shall be provided, or specified, to ensure that the chemical and microbial quality

rinse water will not impair the standard of cleanliness and disinfection (see also 6.4.2).

4.5

4.5.1

Drying

moisture from the load.

© I1SO 2006 — All rights reserved
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Drying of the load shall be deemed to have been achieved if, when tested in accordance with 6.12

and the relevant subsequent parts of ISO 15883, no residual water is detected at the end of the drying stage.

4.5.3
nor introduc

e microbial contamination to, the load.

Hot air or compressed air used for drying shall be of a quality which shall not impair the cleanliness of,

When air free from bacterial or particulate contamination is necessary to fulfil this requirement, this can be
achieved for example by the use of HEPA (high efficiency particulate air) filtered air.

4.54 When air filters are fitted, means shall be provided to enable the filtration system to be tested.

The filter us

ed shall be tested for particulate arrest efficiency at the point of use (see 6.11).

Microbial sampling will not normally be required for the system unless otherwise specified in the purchase
contract.
For applications where it is important that the air be free from microbial contamination, it might be necesgary

to carry out

Many WDs
These filter
used to re

performanck tests will not normally be required on the installed filter.

4.6 Process chemicals

The WD mpnufacturer shall obtain, from the manufacturer of.each specified process chemical [see 8.2
any requirements for safe handling, data on the maximum permitted residual level on devices and the me

of detectio
specified s
specified ag

NOTE1 1
the product j

NOTE2 1
during type t

When using

the concenfration and temperature, should be followed.

5 Mech

pnical and process requirements

testing during the process or before and/or after each cycle.

are fitted with air filters to remove particulate material from the air supplied to the drying st
5 are often HEPA filters (e.g. Class H 12 or Class H 13 as specified in EN 1822-1:1998) of the

hge.
ype

ove bacterial contamination from an air supply. When they are usé€d'as general particulate filters,

to be used for determining process residuals." The sampling method and analytical me
hall be capable of determining the presence“of process chemical at concentrations below
potentially harmful, i.e. as the maximum acceptable level.

'he residual level which can be tolerated will depend upon the nature of the chemical and the intended u
eing processed.

'he specified performance cannoti'be achieved if other process chemicals than those which were te
psting are used.

process chemicals, the/instructions from the manufacturer of the process chemical, e.g. regar

5.1 Mat

rials,design and manufacture/construction

9)l,
hod

hod
that

te of

sted

ding

5.1.1
mechanical

and thermal strains encountered during normal use as specified by the manufacturer.

The materials used in the WD and its accessories, Including load carriers, shall tolerate the chemical,

The parts of the WD which come into contact with the load should be manufactured from materials which have
corrosion and abrasion resistance properties.

All parts of the machine which come into contact with the water, chemicals and/or steam should be able to
withstand the possible corrosive actions of these substances or the classes of chemicals which are not to be
used should be clearly stated in the instructions for use.

In the selection of the materials of construction, due attention should be paid to the effects of galvanic attack,
vibration and differential expansion when dissimilar metals are used in contact.
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The combination of materials used in the construction of the WD should be compatible with each other and

with

the parameters of the process.

5.1.2 The components of the system used to contain and dispense chemical additives shall be constructed
from materials resistant to reaction with acid, alkaline, oxidizing and other chemical systems such that there is
no adverse interaction with the load which the WD is intended to process.

5.1.

3

Unless otherwise stated by the WD manufacturer, the chamber shall be designed to withstand no less

than 10 000 operational cycles without suffering failure when operated and maintained in accordance with the

WD
Con

5.1.
WD
acc

5.1.
are

Dus
sho
mag

5.1.

manufacturer’s instructions.

hpliance shall be established by review of the design verification data (see 1ISO 9001:2000, 7:3.
B Floor mounted WDs shall be provided with means to compensate for irregular surfaces on
manufacturer shall state the maximum deviation from a plane horizontal surface th
bmmodated.

b The WD shall be constructed so as to enable access without the use of‘tools for routine
ntended to be carried out by the operator.

regard should be given to the means of access for component maintenance and general clear
ild be easily removed and reinstalled. Information supplied by(the purchaser should ind
hine's location restricts access to the machine, e.g. it is located.against a wall [see 10 m)].

b All accessible components and surfaces shall be free.from sharp edges, burrs, etc.

Extg¢rnal surfaces of the WD should be finished smooth and, easy to clean.

5.1.

7  During normal operation of the WD the chamber, pipework and associated components g

fronp leaks apparent to visual inspection.

5.1.B The chamber shall not leak when tested in accordance with 6.5.3.
5.1.p Load carriers shall be provided,to locate the load during the washing and disinfection p
intefchangeable load carriers/baskets are provided, each carrier load shall be capable of bein

rem

The

5.1.

Con

a

©180

oved from the WD without the-use of tools.

type and quantity of load\carriers (see 5.27) are items to be specified by the purchaser.

5).
floors. The
at can be

tasks which

ing. Panels
icate if the

hall be free

rocesses. If
y fitted and

10 The construction-of the load carriers shall be such that these are cleaned and disinfectedl during the

normal operating cycle’ and do not obstruct the free flow of water to the drain [see 5.9.1 a),|b) and e)].
npliance shall’bechecked by testing in accordance with 6.5.2, 6.5.4, 6.8.2 and 6.10.2.
Dimensions |n millimetres
t A
_________ Ll v o
<
- . JR B E— I o~
~N
_________ [ o
A
~ Y
Lrl
3 +05 15 +0,5 F
Y
Pipe thread ISO 228-G 1/2 A.
Figure 1 — Entry port for temperature sensor leads
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5.1.11 An entry port shall be provided to enable temperature sensors to be inserted into the chamber. This
shall be a straight connecting sleeve provided at an accessible point.

The connecting sleeve shall have an internal diameter of (10 + 0,5) mm, an external male thread conforming
to ISO 228-1 extending for a length of (15 + 0,5) mm with a clear distance of (3 + 0,5) mm before any increase
in diameter of the sleeve (see Figure 1).

The connecting sleeve with its O-ring seal or flat seal shall be closed with a standard cap, and a temperature
proof and mechanically resistant seal.

The connecting sleeve shall be positioned so that liquid will drain from it under the influence of gravity.

5.2 Safety

The WD shall comply with the requirements of IEC 61010-2-045.
5.3 Calorifiers and tanks

5.3.1 Disinfection of systems within the WD
5.3.1.1 The WD shall be designed and constructed so that during the disinfection and subsequent stgges
of the operpting cycle there shall be no recontamination and/or transfer .of{microorganisms (or, if specified,
bacterial endotoxins) from the WD to the load, to an extent which is unaceeptable for the intended use of the
load.
This shall be achieved by either:

a) ensurirjg that all parts of the WD that recirculate fluids to‘the load or chamber are purged and disinfefted
during the normal operating cycle, or

b) by the provision of a separate machine purging and disinfection cycle.

5.3.1.2 The manufacturer shall inform the"user of the requirements for the use of a purging [and
disinfection|cycle prior to use when the WD has not been used for a period of 24 h or more [see 8.3 b)].

Disinfection| during the purging and disinfection cycle shall be by thermal disinfection for WDs in which| the

load is subjected to thermal disinfection and is the preferred method for WDs employing chemical disinfegtion
of the load.

5.3.2 Tanks
5.3.21 Tanks for-storing process water within the WD shall be:

a) free-draining;

b | t ciich that thov ara olaanabhla wawithant dicmanthina Anvy nart Af thn machina Athar than Aaenh "
ocated-steh-that-they—are—cleanable—witheut-dismantling—any-par-ef-the—machine—other—than—eormally

J M
removable panels and retainers;

c) either drained down automatically when the machine is switched off or fitted with a manual drain system
accessible to the user;

d) fitted with a warning pipe or equivalent means to indicate to the operator that a tank is overflowing.

5.3.2.2 When the water supply is contaminated with gross particulate material (> 500 um) the water
storage tank shall be fitted with a removable and cleanable filtration device.

5.3.23 When water is to be heated, the temperature to which it is heated shall be controlled within the
limits specified for the process.
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5.3.24 When heat sources are installed, they shall be removable for replacement and removable or
accessible for cleaning.

5.3.25 In order to ensure freedom from microbial contamination, rinse water used in the final stage after
disinfection shall be of potable quality (see Reference [18]), or better, and may be taken from a built-in water
tank only under the following conditions:

a) the water in the tank is kept constantly at a minimum of 65 °C, or

NOTE In order to maintain a minimum temperature of 65 °C the tank would have to be maintained at a higher
temperature, e.g. 75 °C, so that when the supply is replenished by incoming cold water the temperature remains above
65 °[C-

b) |the rinse water is automatically disinfected in the process immediately prior to the rinse-

Thel minimum acceptable quality for the chemical purity of rinse water, and additional requifements for
microbial purity, are specified in subsequent parts of ISO 15883.

5.4| Loading and unloading doors and their controls

5.4/1 General

5441 The arrangement of doors shall be as specified by thepurchaser [see 10 0)].
Maghines can be fitted with either one door, which serves for.beth loading and unloading, or two doors, being
of the “pass-through” type in which one door is used for leading and the other for unloading. WDs without

doofs are also possible (see 5.4.5).

5.4./.2 The door-seal shall prevent fluid passing the seal interface during an operating cycle, e.g. by
megns of a gasket or a labyrinthine (tortuous path)system.

For|the purposes of cleaning and replacing.a door-seal gasket, provision shall be made to permijit access to
the pontact surfaces.

Requirements for the door interlogk system in association with supply of services (steam, compressed air,
circylating water, etc.) to the chamber are specified in IEC 61010-2-045.

When tested in accordance with 6.5.3, there shall be no escape of process fluids sufficient tq impair the
progess.

The design of doot(s) and door opening(s) shall ensure that any residual water present when |the door(s)
is/are opened willbe discharged to drain.

5.4.01.3 The manufacturer shall provide sufficient details of the setting of all interlocks to| allow their
correct function to be verified [see 8.3 f)].

5.4.4-4 ALt toie 4 £ " ladloa o IS PPN, o loadi ball b | f bei
4.7 ArerHhtaton-oran-operatmg-—Ccycretneaoorsrorroaaimganaumoaaing-snamroe-—capanle ol being

unlocked and opened only after completion of the operating cycle.

Compliance shall be tested by the method described in 6.3.2, 6.3.4 and 6.3.7.

5415 If a fault occurs during an operating cycle, it shall be displayed and access to the load shall be
restricted (see 6.3.5, 6.3.7).

54.1.6 For machines in which access to the load is restricted by means of locked doors this shall require
the use of a special key, code or tool to release the door lock and gain access to the load.

For a continuous process machine, it might not be necessary to open a door to gain access to the load (see
5.4.4).
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5.41.7

5.4.1.8

The control

5.41.9
from any of

A device, or devices, shall be fitted to enable the secure fastening of a door in the open position
and shall be in accordance with the requirements of IEC 61010-2-045.

It shall not be possible for the operator to start the process if the doors are not locked.
Compliance shall be tested in accordance with 6.3.1.

system can include provision of an override facility for maintenance purposes.

Means shall be provided to enable the door(s) to be opened manually if the WD becomes isolated

the services powering the door mechanism (see also IEC 61010-2-045).

5.4.2 Con

An explana
the unlocki
operator of

If necessarj

Explicit inst
panel.

5.4.3 Con

5.4.3.1
loading dog

completed a successful operating cycle i.e. without showing a fault (see 6.3.3 and 6.3.4).

5.4.3.2

5.4.3.3
opposite en
free passag

5434

5.4.3.5
unloading d
again (see
5.4.4 Inte
If doors fittg
of the mach

which will pj
WD is locat

Inal doors and.access ports

trol of manually operated doors

ion of the manual action required to lock the door shall be provided for the operator. In additig
hg procedure is not the reverse of the locking procedure, there shall be an indication to
the manual action required to unlock the door.

y the indication should be clearly displayed either on the door or on its handle or hand-wh
ructions should be displayed on the facing panel adjacent to the door oron the operator's co

trol of doors of a double-ended WD

The control initiating the automatic cycle shall be at the loading side of the WD only. When
r is closed and locked, it shall not be possible to opefinthe unloading door until the WD

If a fault develops, it shall only be possible to open the loading door (see 6.3.5 and 6.3.7).

It shall not be possible for an operator at-ane end of the WD to open or close a door at
d. In addition, it shall not be possible for the doors of a WD to be opened simultaneously to pe
e of air through the WD, under normal ‘operation.

A visual display shall be provided‘at each end of the WD to indicate when the cycle is in progr

The indication “cycle compléete”, or an equivalent indication, shall be cancelled when
oor is unlocked, and the [0ading door shall remain locked until the unloading door has been log
5.3.4).

d between tensecutive sections of a multi-section machine, and access ports fitted to the out
ine, canhe opened and closed by an operator without the use of a tool, means shall be prov
revent.opening if this would create a deleterious effect on the load or the environment in which
bd.

n, if
the

eel.
htrol

the
has

the
rmit

£SS.

the
ked

side
ded
the

5.4.5 Continuous process WDs without doors

5.4.5.1

WDs without doors shall have means to prevent the transfer of contamination from the loadin

the unloading side.

5.4.5.2

5.4.5.3

gto

WDs without doors shall have means to prevent the operator from gaining access to the load
during a normal process cycle before its completion.

WDs without doors shall have means to prevent the escape of fluid (liquids, aerosols

vapours) from the WD during a process cycle.
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5454 For WDs in which access to the load is not restricted by means of doors, the method of
precluding access during an operational cycle (see 5.4.4) shall not be circumvented without requiring the use
of a key, code or tool if a fault occurs.
5.5 Pipework and fittings
5.5.1 General
5.5.1.1 The pipework, pumps, valves and fittings shall be constructed, installed and/or operated so that
any residual liquid will flow towards a drain discharge point (see 6.5.5).
Resgidual water that does not drain from the internal pipework of the WD can provide an envifonment for
micfobial growth; these microorganisms can then be available to re-contaminate the disinfected| load. Also,
resifual fluids can lead to corrosion.
5.5/1.2 When tested in accordance with 6.5.1, the dead volume shall not exceed’the volume stated by
the manufacturer [see 8.3 g)]. In addition, the recommended method of cleaningcallinjection lines| and valves
shall be stated [see 8.3 g)].
The] pipework should be so constructed that the dead volume is minimized.
5.5.11.3 For small WDs intended to be placed on a work/surface (i.e. table top mathines) the

reqlirements of 5.5.1.1, 5.5.1.2 and 5.5.2 do not apply.

5.5.

P Control valves

Unlg¢ss otherwise specified in subsequent parts of this standard, for each valve connected to the chamber, the

folldwing rules of application shall be laid down:

a) |It shall not be used in applications where_the temperatures and pressures to which it will be exposed
during operation in accordance with the*manufacturer’s instructions can exceed the maximum stated by
the manufacturer of the valve. It is good-practice to ensure that normal service conditions do|not exceed
80 % of the specified maximum vatues.

b) |It shall be removed by fittings_ designed for disconnection without removing connecting pipes,|although, if
necessary, it shall be possible'to displace such pipes without removing them.

5.6| Spray systems

5.6.1 Spray nozzles“shall be positioned to ensure complete contact of the spray with all parts|of the load

together with the‘appropriate load carrier when loaded in accordance with the manufacturer’s instryctions.

5.6.2 Nozzles shall be protected from blockage by the passage of particles, e.g. by the provision of a filter

upsfream\ofthe nozzle which will remove particles of a size which could block the nozzles.

All nozzles-should-be anignnr’l tominimize the pr\ccihilify of hlnr\llagn

5.6.3 All pipes containing nozzles shall be demountable, complete with bayonet, screw or other fittings, with

all inside and outside surfaces easily cleanable.

5.6.4 All nozzles, which are intended to be removable by the user, shall be designed to be suitable for a
minimum of 250 matings.

Compliance shall be established by review of the design verification data (see ISO 9001:2000, 7.3.5).

Removable nozzles shall have a means of identifying that they have been installed in their correct position.

© I1SO 2006 — All rights reserved
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All fittings shall be designed to prevent misalignment when nozzles and associated systems are assembled or
reassembled.

5.6.5

It shall be possible to check that the spray nozzles are not blocked and that the spray arms are free to

move to the extent specified by the WD manufacturer. The method to be used shall be specified in the

instructions

5.6.6

for use [see 8.3 b)].

nozzles of the same type intended for the same application.

Fixed irrigation nozzles shall be designed and constructed to provide a similar flow of water from all

5.6.7 It shall be possible to check that fixed nozzles intended to provide fluids for the irrigation of the
internal channels of hollow instruments provide the specified flow of water and/or aqueous solutions. [The
method to he used shall be specified in the instructions for use [see 8.3 b)].

5.7 Dosing systems

5.7.1 The WD shall be fitted with dosing systems for controlling the admission of all‘hecessary progess
chemicals. [The number of dosing systems to be provided, within the maximum available number specified by
the WD mahufacturer, shall be agreed with the user [see 10 r)].

5.7.2 Eagh system shall be provided with means to adjust the volume admitted. Access to the means of
adjustment(shall require the use of a special key, code or tool.

The means|of adjustment shall be manual or automatic.

NOTE Access to the means of adjustment can be restricted, e.g. t6.;the manufacturer, their agent, or authofized
person.

5.7.3 The stage(s) in the process cycle at which each desing system admits chemical to the WD shall be
under the cpntrol of the automatic controller.

5.7.4 Eag¢h dosing system shall be provided with,means to determine, directly or indirectly, that the volume
admitted arjd the time within the operational cyclé ,when the admission occurred were as programmed in the
automatic cpntroller.

Failure to afimit the specified minimum velume shall cause a fault to be indicated.

The WD manufacturer shall specify.the test method to be used to demonstrate compliance.

5.7.5 The manufacturer shalkspecify the accuracy and reproducibility of the control of volume admitted for
each of the|dosing systems provided.

Compliancg shall be tested in accordance with 6.9 or by a method of demonstrated equivalence specifiefl by
the WD mahufacturer:

5.7.6 The WD 'shall be fitted with a system that will indicate when there is (are) insufficient progess
Chemica|(s available for the next r\yr‘ln

5.8 Load temperature protection

5.8.1

WDs intended to process items, which may be damaged if the pre-set temperatures are exceeded,

shall be provided with one or more temperature cut-outs to protect the load from exposure to excessive
temperature.

These should be set to operate at a temperature low enough to prevent damage to thermolabile equipment
intended for processing.

5.8.2 The temperature cut-outs shall be capable of being manually reset.
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5.8.3 When used to limit the temperature of any medium coming into contact with the load, temperature
cut-outs shall operate at a temperature not more than 5 °C higher than the highest temperature provided by
any temperature control or temperature-limiting device (see 6.8.5).

This requirement shall apply to both non-adjustable and adjustable temperature cut-outs, when set at their
minimum temperature, and pre-set temperature cut-outs.

5.8.4 For WDs in which the load is heated and/or thermally disinfected by steam heating, the chamber shall
be protected against a rise in pressure above the designed working pressure of the chamber when tested in
accordance with 6.5.6. A chamber designed to work at atmospheric pressure shall not exceed atmospheric
pressure by more than 200 hPa (200 mbar).

5.9| Process temperature control limits
5.9.1 When tested in accordance with 6.8.2, the process shall meet the following requirements:

a) |the temperatures recorded on the surface of the load and load carrier are within= 0 °C and 4 5 °C of the
disinfection temperature throughout the holding period for the disinfection stage;

b) |the temperatures recorded on the surface of the load and load carsier are within +5 °Q of the set
temperature for the relevant stage throughout the holding period for‘each of the other stages;

c) |the temperature profile obtained for the temperature controlfed stages of the operating cy¢le shall be
consistent within = 2,5 °C for the last three of four test cycles/(see 6.8.2.3);

d) |the holding time, as determined from the measured temperatures on the surface of the load items, is not
less than that specified for the disinfection stage (or the specified 4, value has been obtained)

e) |during the holding time the measured temperatures on the surface of the load and load carriefs are within
the disinfection temperature band specified for the operating cycle (or the specified 4, value has been
obtained);

f) |the temperatures shown on the chamber temperature indicator and/or recorder are within {2 °C of the
temperature measured at the automatic control sensor;

g) |the temperature measured-an-the surface of each load item does not fluctuate by more than + 2 °C and
does not differ from that in other load items by more than 4 °C;

h) |at the end of the cycle-the temperature sensors are found to have remained in position.

5.9.2 When tested)in accordance with 6.8.3 the temperatures attained on the chamber walls thrpughout the
prog¢ess shall meetthe following requirements:

a) |the temperatures recorded on the surface of the chamber throughout the holding perjod for the
disinfection stage are within — 0 °C and + 5 °C of the disinfection temperature;

b ET2N tomanaratiieac ranaeA Al -tk arfa. £ bhanmbarthranabaont th ldina-nariad for ’\ach Of the
e ICTTPCTatOTrC S ToCCOTUC U O e SUTTaCt C—oOT e orar ot T oagootT riC oty peroTu— 1o ©

stages, other than the disinfection stage (see above) are within £ 5 °C of the set temperature for the
relevant stage;

c) the temperature indicated/recorded by the WD instruments are within + 2 °C of that recorded by the test
instrument from the sensor adjacent to the reference sensor throughout the holding period for the
disinfection stage;

d) the temperature profile obtained for the temperature controlled stages of the operating cycle are
consistent within = 2,5 °C for the last three of four test cycles (see 6.8.3.2).
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5.10 Switches, gauges and indicating devices

5.10.1 The operating cycle shall be started by means of a single switch. This switch can be combined with

the indicato

rs shown in IEC 60073.

5.10.2 Each switch, gauge or indicating device intended to be used by the operator shall be marked with an
appropriate symbol and/or labelled with a description of the function. The instrument reading and legend shall
be legible at a distance of 1 m from the machine when tested in accordance with 6.6.2.

5.10.3 The symbols to be used shall conform to the requirements of IEC 60417-DB and/or ISO 7000. When
new symbols are defined these shall be designed in accordance with the requirements of IEC 80416-1.

5.11 Proc

5.11.1 Thq
conditions.

5.11.2 The
risk arising

5.11.3 Thgq
accordance
the WD con

WDs can b
records thej
independen
variables w

5.11.4 On

ess verification

WD shall be fitted with means to verify and/or record the attainment of the spegified proq

nature and extent of monitoring shall be commensurate with the intended useyof the load and
from not detecting a failure to attain the specified value of one or more critical'process variableg

choice of process verification system shall be based on a docdmented risk analysi
trol system.
e fitted with either, or both, of two separate recording systems: a “cycle control” recorder w
values of control variables as seen by the controller, ora' “process verification” recorder wh
tly of the controller and its sensors, records the values attained to some or all of the cri
hich determine the adequacy of the process.

e of the following three levels of process verification [a), b) or c)] shall be used:

a)

verification by the operator of the attainment of theérmal disinfection:

the WD shall be equipped with a temperature indicator, independent from the controller, to allow

operator to verify attainment of the programmed disinfection temperature (This can be used wi|
because of the nature and intended-use of the load, the risk arising from use of the product afte
unkatisfactory disinfection progess is low.);

b) verific

conditi

ing
(T
pr
es

thi

ion by process record,.independent from the controller, of the attainment of thermal disinfeg
DNS:

the WD shall be~equipped with a temperature recorder, with sensors and signal proces

ependent fram-the controller, to record the attainment of the programmed disinfection condit
nis can be used when, because of the nature and intended use of the load, it is necessar
bvide cotfirmatory evidence that the disinfection process has taken place within the i
ablished during validation.);

€SS

the

D.

5 in

with ISO 14971 which shall include consideration of the intended use of the WD and the natufe of

hich
ich,
tical

the
hen,
I an

tion

5ing
ons
y to
mits

buld

5 provides no verification of the adequacy of the cleaning process; cleanliness of the load sh

be

established by inspection of all load items;

variables affecting both the cleaning and disinfection processes:

verification by process record, independent from the controller, of the attainment of those process

the WD shall be equipped with a multi-channel recorder, with sensors and signal processing

independent from the controller, to record the process variables which were determined during
validation studies to be critical to the satisfactory outcome of the cleaning and disinfection processes
(see also 5.17.2.7 and 5.17.2.8). (This can be used when, because of the nature and intended use of
the load, it is necessary to provide confirmatory evidence that both cleaning and disinfection
processes have taken place within the limits established during validation. This can include WDs for
products which will be used without further processing and where the risks arising from an
unsatisfactory cleaning and/or disinfection process are unacceptable.)
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This verification of the cleaning process provides assurance of cleaning for those items which cannot be
visually inspected (e.g. those with long narrow lumens). Also, verification of the cleaning process can enable
the use of a statistical sampling approach to the inspection for cleanliness of other load items.

5.12 Instrumentation and controls

5.12.1

Instruments and controls shall be designed, positioned and protected so that their performance as

specified in this part of ISO 15883 is maintained when operating in an ambient temperature range of 5 °C to
40 °C and with a relative humidity not exceeding 80 % for temperatures up to 31 °C decreasing linearly to
50 % relative humidity at 40 °C.

5.12
use
thar

The]
the

5.12
0,25

5.12
with
alo

Ren

Cali
pers

5.12
indq

5.12
bein
detd
the

For
Sen
5.12
(if fi

hold
tem

.2 Each gauge and indicating device shall be marked or labelled with a description of its_fun
i for thermometry, shall identify the location of its sensor. If an instrument is connected;in ty
one sensing point, these points shall continuously indicate the active sensor that is being mon

identification of sensor location shall be sufficient to allow the operator to understand the sig
nstrument reading e.g. “Pre-rinse temperature”, “Drying cabinet temperature”,

.3 The characters on each indicating instrument or display shall be clearly visible at viewing
m and 1,0 m when tested in accordance with 6.6.2.

.4 For calibration purposes, each instrument system shall be provided with a means of
out removing it from its position. The system of adjustment shallbe protected, e.g. by means ¢
cking screw, against inadvertent readjustment.

noval of the connected sensor may be necessary.

bration, adjustment and verification of calibration 'should be carried out only by trained and
onnel.

.5 Means shall be provided to enable the calibrated instruments and process con
pendently verified during an operating-cycle.
g representative of the lowest temperature achieved within the load. This shall make it
Hisinfection temperature for'the required time.

a method of testing,csee’the appropriate part of ISO 15883.

.7 The manner in which the temperature sensors are connected to the controller, indicator &
tted) shallvensure that any difference between the measured temperatures that exceed 2 °C
ing period of any stage can be determined. This shall be achieved either by comparison of th
peratures on the recording and indicating thermometers or by the indication of a fault at thg

sing points additional to those specified can be required for the purpose of controlling interlock$

ction and, if
rn, to more
itored.

nificance of
listances of
adjustment
f a cover or

authorized

rols to be

.6 At least one temperature sensor shall be located in a position which was previously defermined as

possible to

rmine that all surfaces whichvare required to be disinfected throughout the load and chamber will attain

D.

nd recorder
during the
e displayed
end of the

cycle-

Usu

ally sensors are located in the water admitted to, in, or leaving the chamber.

5.12.8 The following indicators shall be located at the loading end of the WD:

“in-process” indicator;
“fault” indicator;
hours run meter or cycle counter that cannot be re-set by the user;

“cycle complete” indicator;
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e)

f)

“insufficient process chemicals to complete cycle” indicator;

least the cleaning, disinfection and drying stages of the cycle.

Cycle complete is not applicable to a continuous process machine.

In addition,

Visualisatio

an audible indication, capable of being muted (i.e. reduced in volume), can be fitted.

n of the hours run meter or cycle counter can require interrogation of the process controller.

a temperature indicator showing the temperature attained at a reference point within the WD during at

5.12.9 On
a) “in-pro
b) a “cyclg
c) a‘“fault
“Cycle com

In addition,

5.12.10 Fai
indicated. T

5.12.11 Thq
sensed arg
instruments

513 Tem

5.13.1 Ter
or thermod
IEC 60584-

5.13.2 The
a) be eith
b) be graq
have a

c)

d) havea

double-ended WDs, the following instruments and indicators shall be located at the unloading.g
ess” indicator;

complete” indicator;

indicator.

blete” indication is not applicable to a continuous process machine.
an audible indication, capable of being muted, can be fitted.

ure of any sensor in a system controlling disinfection time or temperature shall cause a fault t
his shall be tested as described in 6.3.5.

location of sensors shall be determined by the WDZmanufacturer to ensure that the condit

representative of the process conditions that are to be controlled e.g. flow through lu
, spray pressure, foam limitation.

perature indicating systems

nperature sensors shall be either platinum resistance types complying with Class B of IEC 6(
ouples complying with one of \the international tables specified in Tolerance Class 2

1:1995 or other systems of demonstrated equivalence.
WD chamber temperature jndicating system shall:

br digital or analogué;

uated in degrees)Celsius;

scale which'includes the range 5 °C to 99 °C;

h accuracy of at least £1 °C over the scale range 10 °C to 99 °C;

end:

b be

ons
men

751
of

e) forana

f)

9)
applica

h)
i)

NOTE

22

ogue Instrumernts, De graduated I divisions not greater than 1 -G,

for digital instruments, have a resolution of at least 1 °C;

tion;

have an ambient temperature error compensation not exceeding 0,08 K/K;
have means to be adjusted in situ by the use of a special key, code or tool.

It is unlikely that these performance requirements can be met by bi-metallic-type indicating thermometers.

when used for a control function, have broken sensor protection to fail-safe in its control function
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5.14 Pressure indicating systems

Pressure indicating systems when fitted shall:

a)

be either digital or analogue;
be graduated in kilopascals or bar;
have an accuracy of at least + 5 kPa (0,05 bar);

have a scale range such that the maximum intended operating pressure does not exceed

0 % of full

Wh
com

purpose, the requirement for adjustment in situ is waived.

Wh
gau

5.1

5.15
thar

5.18

5.1

scale;

for analogue instruments be graduated in divisions not greater than 20 kPa (0,2 bar);
for digital instruments have a resolution of at least 1 kPa (0,01 bar);

be adjusted to an accuracy of at least + 5 kPa (0,05 bar) at the operating pressure;

when used for a control function, have broken sensor protection g -fail-safe in its cont
application;

have means to adjust in situ by the use of a special key, code.ortool.
bn digital pressure indicators are used, an additional mechanically actuated indicator can be

ply with national pressure vessel regulations. When ‘an’analogue instrument is provided g

bn graduated in bar, the instrument should be labelled to indicate whether this measurement is
he pressure.

b Timing equipment

.1 Process control timers shall have an accuracy and repeatability at least an order of magn
the time intervals which they are intended to measure.

.2 Time indicators, including chart recorders, shall:
be graduated in secends or minutes;
have an accuracy of at least + 2,5 % for periods up to 5 min and for periods above 5 min of at

have means to adjust in situ by means of a special key, code or tool.

5 _Operating cycle indicating equipment

rol function

required to
nly for this

absolute or

itude better

east+ 1 %;

5.16.1 There shall be a visual indication of the stage reached in the operating cycle.

5.16.2 The operating cycle counter or hours run meter shall display a minimum of five digits and shall not be
capable of being reset by the user.

5.17 Recording instruments (if fitted)

5.17.1 Requirements for cycle control recorders

When a cycle control recorder is fitted the sensors and/or signal amplifiers and/or A to D (Analogue to Digital)
converters used to provide the recorded information shall also be used to provide the input to the control
system.

© I1SO 2006 — All rights reserved
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NOTE These recorders only provide evidence of the parameters set for the operating cycle and that the process has
been carried out in accordance with the programme; they do not provide independent evidence that the required
parameters, e.g. disinfection temperature, were obtained. In the event that a sensor, or the signal processing system
associated with it is out of calibration and providing an erroneous indication of the conditions within the WD, this will not be

apparent from the cycle control record.

5.17.2 Requirements for process verification recorders

5.17.21 When process verification recording is required, unless already specified in a subsequent part of

ISO 15883, this shall be in the information supplied by the purchaser to the manufacturer.

5.17.2.2 The sensors connected to the process verification recorder shall be independent of the sengors

used for prgcess control functions.

Two or morg sensors located in the same housing can be considered as separate sensors.

5.17.2.3 When a microprocessor based system is used any signal amplifier and A e D (Analogug to

Digital) conyerter shall be separate from those used by the controller.

5.17.2.4 When the same microprocessor is used for the controller and process._verification recorder| the

system shall include a watchdog timer.

5.17.25 The process verification recording system shall be fitted to record the key variables of the progess

throughout the operating cycle.

5.17.2.6 The measuring systems shall have an accuracy and ¢esolution not less than the accuracy |and

resolution gf measurement required to control the WD.

5.17.2.7 When full process verification recording is required, the process variables known to affect

performance shall be measured.

These shoyld include at least:

a) the tenmperature of water and air in each chamber at each stage in the operating cycle;

b) the volume of each process chemicaladmitted, and the time at which it was admitted, at each stage in
the operating cycle;

c) the temperature of water in each'heated storage tank;

d) the prgssure and/or flewof water/aqueous solutions supplied to each chamber during washing [and
rinsing|stages;

e) the elegtrical conductivity of the final rinse water.

5.17.2.8 The.maximum expected value of the variable to be measured shall not exceed two thirds of the

full scale vgluéJof the measuring instrument. The full scale value of the measuring instrument shall not exdgeed

the maximum expected value by more than 150 %.

The minimum performance characteristics of the measurement systems shall meet or exceed the following
requirements.

a) Tempe

24

rature

accuracy: = 1 % over the range 0 °C to 100 °C;
resolution: 1 °C or better;

sampling rate: at least every 5 s.
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b) Pressure
— accuracy: = 2,5 % over the range 100 kPa to 500 kPa;
— resolution: 5 kPa or better;
— sampling rate: at least every 5 s.

c) Conductivity

— accuracy: + 5 % of reading or + 0,1 uS/cm whichever is greater;

— resolution: 1 % of reading or 0,1 uS/cm whichever is greater;
— sampling rate: at least every 5 s;

— temperature compensation 0 °C to 95 °C.

— accuracy: 0,5 pH units;

— resolution: 0,1 pH units;

— sampling rate: at least every 5 s;

— temperature compensation: 0 °C to 95 °C.

e) |Volume/flow

— accuracy: = 5 % of full scale;

— resolution: £ 1 % of full scale;

— sampling rate: at least every 5 s;

— temperature compensation: 0 °C to 95 °C.

5.17.2.9 Either analogue’ or digital recorder shall be used.
5.17.2.10 The recorder shall produce a permanent record.
Thel| record preduced should remain legible for the duration of record storage required by the [purchaser’'s

regmlatory authority, when stored under ambient conditions. Thermal paper records are unlikely {o meet this
requirement.

51' 211 Thao nrintina of data chall ha ocuffiniant +n Anciirn that anvy Aaviation ~ridcid~ thih ermitted
A t244—The—prnting—of-—data—shallbe—sufficiontto—ensure—that—onry—deviation—outside—the p

tolerances can be identified.

5.17.2.12 For calibration purposes, means shall be provided to adjust the recorder in situ by the use of a
special key, code or tool.

5.17.2.13 Unless otherwise specified by the purchaser, for double-ended WDs the printed record should be
produced on the unloading side of the WD.

5.18 Control systems

5.18.1 The WD shall be provided with an automatic controller.
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5.18.2 The control system(s) shall be capable of being programmed with the conditions pre-set, where
relevant, for each stage of the operating cycle.

5.18.3 The automatic controller shall check the attainment or otherwise of the pre-set cycle variables, within

pre-determi

ned limits, essential to the efficacy of the operating cycle.

5.18.4 The manufacturer shall specify the values for each cycle variable programmed into the automatic
controller such that the performance requirements in Clause 4 are met.

5.18.5 The automatic controller shall ensure that within the limits specified by the manufacturer the operating
cycle is reproducible during each subsequent cycle. It shall be possible to maintain continuously the

temperatur

5.18.6 Its

5.18.7 Ang
that the con

5.18.8 Acq
be operateq
means of a

5.18.9 Wh
key, code o

5.18.10 For
manual pro
means of a

5.18.11 Wh
programme)

5.18.12 Any
the use of 4

5.18.13 The
5.18.14 Wit
operating ¢

service, i.e.

It is good
operated at

5.19 Override of-automatic control

5.19.1 The

withi ITl [5]] | u ITl |

nall not be possible to adjust the pre-set variables during the progress of an operating cycle.

logue recording instruments shall not be used for a control function unless it can be demonstr
trol function does not adversely affect the accuracy of the instrument.

ess to control devices, including access for the purpose of setting the cycle variables, which
without dismantling the control or moving it from its fixed position on the machine shall only b
special key, code or tool.

en WDs are programmed for a number of operating cycles, the required cycle shall be selecte
I switch.

maintenance, test purposes and in cases of emergency, means shall be provided to p¢g
gression of the automatic controller programme. The selection of this manual facility shall b¢
special key, code or tool different from the one specified above.

sequence shall automatically switch off.

control which is pre-set, but adjustable,_shall either be located behind a lockable panel or reg
special key, code or tool for its adjustment.

manual advance system shalkonly allow the sequential selection of one stage at a time.
h the exception of continuous process machines, the controller, at the completion of a succeg
ycle, shall indicate “cyele complete”. This indication shall be fail-safe in the event of failure of

air steam, electricity,-water or drainage.

practice to ensure that incandescent indicator lamps, i.e. excluding light-emitting diodes,
not more than(80 % of their maximum rating.

override control accessible to the operator from the control panel shall:

ated

can
e by

H by

rmit
b by

en manually operated for maintenance, test pufposes and in cases of emergency, the autonatic

uire

ssful
any

are

a) remain

inoperative unless a fault has occurred;

b) allow the manual control of the door(s);

c)

only be activated by the use of a key, code or tool, different from that required for the operating cycle.

5.19.2 When an override control is provided, which is intended for use during testing of the WD by a trained
and authorized person, operation of this override shall:

a) require

b)

26

a special key, code or tool, different from those specified in 5.18.8, 5.18.12 and 5.19.1 c);

not be dependent on a fault having occurred.
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When using the special key, code or tool specified in item a) above, it shall be possible for a trained or
authorized person to view the WD gauges simultaneously.

5.20 Microprocessor control systems

If a microprocessor control is used, the following shall apply:

a)

b)

Access shall be restricted by a code and/or mechanically to prevent unauthorized alterations to

programmes.

It shall-be-provided-with-means-to-monitorthe-voltage-orcurrent present-at-eachoutput-and-the condition
H-SHaH-B8PFoVHE8 - WHH-IB8aRs+to0-1RoRHeI—He-oHag —eHHH-e R+ H—a-846h H—ahRaHe

5.2

Whe
con
repq
purg

o

of each output.

It shall be provided with means to isolate digital inputs and outputs from the processor eleg
opto-isolators, and with means to monitor the condition of each input and the adjustment or g
of each sensor. A “manual” mode of the controller giving visual access toyinput states
appropriate to meet the requirements of items a) and b).

It shall not be possible to change process parameters without use of codes or keys, and the

not require the use of additional external equipment. If the variable process parameters are
internal automatic controller action or by remote control functions, they shall be protected su
value is not changed beyond those limits set that will prevent‘the process integrity or s
prejudiced. Where such a variable is adjustable by more thamone control, any value display
the value currently active or shall have a clear indication that this is not the current value. Dogq
shall explain the effects and sources of such adjustments;

trically, e.g.
erformance
, would be

control shall
affected by
ch that their
afety being
ed shall be
umentation

It shall be provided, where applicable, with batteries'for maintaining the programme data meg
batteries shall be charged by the control system and have a life of not less than 5 years. Me
provided to retain the programme memory. Theloss of battery power shall not cause a fa
which could affect the process or cause a safety hazard, and shall be evident to the operator.

mory. Such
ns shall be
It condition

It shall contain all the components necessary for its function (excluding sensors and their contfoller).

It shall be provided with a watchdog system for the safe operation of the process. The pro
monitor all sensors, at an interval.not greater than 2 s intervals.

It shall be provided with ansindication system for displaying faults and errors. The display shal
fault or error by means-of-a code or in plain language (local).

| Access to software

bn required by the purchaser the complete programme and software, including source code, fq
rolled by{the microprocessor shall be lodged with an independent body (such as a bank or @
sitory)fso that in the event of the WD manufacturer ceasing to trade or failing to appoint suc
haser(or their agent shall have access to the programme and software.

cessor shall

identify the

r machines
ther secure
tessors, the

5.22 Fault indication systems

5.22.1

If the values of the cycle variables are outside the limits specified by the manufacturer (see Clause 4),

or a failure of a service occurs sufficient to prevent the attainment of these variables, the automatic controller
shall:

a)

b)

cause a visual indication that a fault has occurred (additionally, an audible alarm system, whic
mutable, can be provided);

h should be

cause a visual indication of the stage of the washing/disinfection cycle at which the fault occurred, or the

nature of the fault.
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5.22.2 If the WD is fitted with a printer, the indication of fault shall also be printed and readily identifiable.
5.22.3 After a fault has been indicated, the automatic controller shall allow the WD operating cycle to be
terminated without causing a safety hazard. Any user intervention shall require the use of a special key, code
or tool. A visual display of fault shall continue at least until the door-locking mechanism is released by the use
of a special key, code or tool.

NOTE It is assumed that the WD load has not been subjected to the disinfection process.

5.22.4 For double-ended WDs, after a fault has occurred, any load, which has not been satisfactorily

processed, shall be discharged on the loading side of the WD.

5.23 Watér supply

5.23.1 The quality of water required for each process stage shall be specified by the WD manufactlirer.
When necepsary, means shall be provided to monitor the attainment of this water quality eithefperiodically or
continually for each cycle.

NOTE The quality of water can include consideration of chemical purity, hardness, temperature, supply pressure,
microbial corjtamination, etc.

The monitdring function can be provided by equipment external to the WD{ installed on the water supply
system.

5.23.2 Thg WD shall be designed to operate either:

a) with patable water supplied directly to the WD, or

b) with pgtable water supplied to the water treatment equipment supplying the WD.

Water treat

NOTE N
These includ

Specific red
5.23.3 The

user of neq
water availa

5.24 Vent
5.24.1 Thd

a) directly

flany of the attributes of the water supplied o the WD can affect the efficacy and or efficiency of the prod
e hardness, pH, microbial purity as well'as’various reactive anions and cations.

uirements for particular applications are specified in subsequent parts of ISO 15883.
WD manufacturer shall request from the user details of the available water supply and advisg

essary water treatment) In the absence of reliable information from the user, the quality of]
ble shall be tested‘in-accordance with 6.4.

ng and drainage systems
WD shall*be vented either:

tothe atmosphere external to the building, or

ment equipment can include, e.g. a softener, de-ionizer or reverse osmosis plant, as necessary}

€SS.

the
the

b)
c)
Where a ve
If specified

In case of n
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indirectly into the drainage system via a condenser, or

into the working area.

nt discharges into the working area, a condenser or microbiological filter might be required.
by the purchaser, ductwork can be supplied [see 6.5.6 and 10 q)].

oxious discharges, attention is drawn to the requirements of IEC 61010-2-45.
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5.24.2 The design of the venting system shall ensure that the pressure within the chamber is discharged
solely through the vent when tested as described in 6.5.6.

5.24.3 If a condenser is used for indirect venting, the water seal between the chamber and the drain shall not
be discharged.

5.24.4 When a ductwork connection is required the connection shall ensure that any condensate will not
discharge onto the outer surface of the WD, e.g. the connection should be of the spigot type with the
connecting ductwork inside the spigot up stand on the WD.

5.24.5 Details of the ventilation discharge requirements shall be provided which include the following:

a) |air volume;

b) |system pressure drop;

c) |maximum temperature and maximum relative humidity at that temperature.
5.24.6 Means shall be provided to ensure that any condensate draining from-the ductwork will nof contact the

load (see 6.5.7). When tested in accordance with 6.5.7 all surfaces of all testpieces in the load ghall be free
from detectable traces of water.

5.2 Drainage

5.28.1 The design of the drainage trap shall include the following:

a) |a water seal (usually of a depth no less than 50 mmy;

NOTE Local regulations applicable to the water seal-can exist.

b) |a trap which is removable for cleaning or.isfitted with an accessible cleaning port.
NOTE This can be provided as part of the.building installation.

5.28.2 If after completion of an operating cycle the water level within the chamber remains abové the lowest
point of the chamber door seal the:eontrol system shall cause a fault to be indicated.

When tested in accordance-with 6.3.8, a fault shall be indicated once the water level is above the |owest point
of the door seal at the end’ of the cycle and it shall not be possible to open the door without the use of a
spetial key, code or tooh

NOTE Blocked/drain protection is intended to prevent spillage and minimize the risk of (cross) infection.

Thig test might not be required if the design of the WD prevents the fluid level within the WD chamber
reag¢hing the'level of the door.

5.26Airfittersinstatied withimthe WD

When the WD is fitted with air filters intended to ensure that air free from microbial contamination is used for
drying the load the filter installation shall be tested in accordance with 6.11.

The filter shall be readily accessible and easily removable for cleaning, testing and replacement.

5.27 Load handling and supports for use within the WD

5.27.1 When the WD is supplied with a system for supporting the load and/or a system for transferring the
load into and/or out of the chamber the following shall apply:
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a)

operating cycle.

b)

1)

The load carrier shall either:

place, or

2)

The load shall be wholly supported and retained within the usable chamber space for the duration of the

be retained in the chamber by a mechanism which is only released when the transfer system is in

remain stable when partially withdrawn, and be fitted with a retaining device, which has to be

released if the load is to be withdrawn further. The WD manufacturer shall state the extent to which
the load carrier may be withdrawn and remain stable.

The for|
with the
operate

5.27.2 Me

cause damage to the chamber.

g
N

NOTE
steel materig

5.27.3 Thg

without danpage, the environment within the chamber.

5.27.4 The
drainage of

5.27.5 The
prevent con

5.27.6 Log
that they c4q

5.27.7 Thq
of the load.

5.27.8 Thgq
contact bet
necessary.

If one or m

accommodating this dewvice shall be designed in such a manner that the whole of the device is alw

immersed 3

e required by the operator, either directly or by the application of a mechanical device. supy
equipment, to remove the load from the chamber does not exceed 250 N when fully doaded
d in accordance with the manufacturer’s instructions (see 6.7.1).

bns shall be provided to ensure that the transfer of the load into and out of theychamber doeg

ystems which cause high levels of local stress, e.g. point loadings, can alse-initiate corrosion in stair
Is.

load carrier shall be constructed from durable, corrosion-resistant materials and shall withst
load carrier shall prevent neither the attainment of the pre-set cycle variables nor the
water from the load and the penetration of water and/er, steam into the load.

load carrier(s) shall be designed so that they_eannot be mis-positioned in a manner which
hpliance with the requirements of 5.27 4.

d carriers connected to the process fluid*Circulation system shall be designed and constructe
nnot be mis-aligned in the WD (see 6./.1).

load carrier shall be designed and-Constructed so that it does not impair cleaning and disinfeq

load carrier intended to.accommodate the item(s) shall be designed in such a manner that
veen the different suffaces of the same item or between two items is reduced to the minin

bre phases ofthe processing of the device are conducted by immersion, the basket intendeq

t the timé.of these phases.

lied
and

not

less

and,

free

will

H so

tion

the
hum

for
ays

If one or

between th¢ dévice and the basket shall be reduced to the minimum necessary.

ore\phases of the processing of the device are conducted by spraying, the contact surches

5.28 Trolleys

5.28.1

requirements in 5.28.2 to 5.28.8 shall apply.

If trolleys are used in conjunction with the WD to move loads and/or load carriers, then the

5.28.2 The trolley shall be designed to allow the operator easily to align the trolley with the WD for loading

and unloadi

ng [see 6.7.2.2 b)].

5.28.3 The trolley shall be provided with means to collect liquid residues from the load to prevent these from
dripping onto the floor. The means provided shall be detachable for cleaning [see 6.7.2.2 c)].
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5.28.4 The trolley shall be provided with swivel wheels or equivalent means to facilitate manoeuvring.

5.28.5 The trolley shall be designed to secure the load carriers on the trolley during loading and unloading
and while traversing a gradient at a slope of up to 1 in 20 [see 6.7.2.2 e)].

5.28.6 The trolley shall be designed to remain stable when subjected to a force not exceeding 250 N applied
horizontally in any direction to the trolley whilst it is supporting its maximum design load [see 6.7.2.2 a)].

5.28.7 The trolley shall be fitted with a parking brake capable of retaining the fully loaded trolley on a slope
with a gradient of 1 in 20 [see 6.7.2.2 f)].

5.28.8 Trolleys for use with WDs shall be designed and constructed to facilitate cleaning and diginfection of
the trolley between uses.

5.29 Environment

Thel WD shall be designed to operate in an ambient temperature and humidity fromS“C up to 40 °C and up to
80 % relative humidity for temperatures up to 31 °C decreasing linearly to 50 % relative humidity ag 40 C.

6 |Testing for conformity
6.1| General

6.1. Inter-relationship of tests

Thel tests described in this clause are reference tests intended for use in demonstrating compliafce with the
spegified requirements of this part of 1ISO 15883.;-They may be used in type tests, works tgsts, and in
valiglation and re-qualification tests, or in routine tests. Other tests and methods providing| equivalent
assyirance may be used by the manufacturer as the basis of claiming compliance with this part of|ISO 15883.
In ahy case of dispute, the reference tests given in this part of ISO 15883 shall be used.

Thelinter-relationship of the various test)programmes, and guidance on the location where they wpuld usually
be gonducted and on the responsibility for conducting the tests are shown in Annex A, Figure A.1.

6.1.2 Conformity of WDs, @s supplied, with this part of ISO 15883

Thel manufacturer shall supply documentary evidence that the WD complies with the requirements|of both this
parf of ISO 15883 and-subsequent relevant parts of ISO 15883.

Thel manufactureriof the WD shall carry out such testing on cleaning efficacy and disinfection of sgecific loads
as ay be required to substantiate any performance claims made by the manufacturer of the WD.

6.1.3 _“Conformity of WD, as installed, with this part of ISO 15883

6.1.3.1 Validation

6.1.3.1.1 For WDs, validation shall be considered as a total programme which consists of installation
qualification, operational qualification and performance qualification carried out on machines for which there is
documentary evidence from the manufacturer that they comply with the requirements of this part of ISO 15883.

The documentary evidence can be based on data from type tests and works tests, as appropriate.

6.1.3.1.2 A programme of validation tests shall be applied to all WDs claiming compliance with this part of
ISO 15883.

6.1.3.1.3 If the WD has different cycles, the tests shall be carried out for each cycle type.
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6.1.3.1.4

In the case where cycles using the same load configuration only differ by the length of

the

different phases, the cycle being tested will be the shortest one proposed for validation and the longer cycles
will be validated by extrapolation.

6.1.3.1.5

6.1.3.2

The data from the manufacturer (including where applicable the results of type tests and works
tests) and data generated by tests undertaken as installation tests, operational tests and performance tests
shall be retained for comparison with subsequent tests to verify continued attainment of the required
performance by the WD.

Installation qualification

Prior to ung
out to ensu
to operate (

A

[«

The tests
recorded.

6.1.3.3 (

The tests
recorded.

g

Guidance o)

The tests s
modified by
relevant pa

6.1.3.4 H

6.1.3.4.1
operational

Guidance o)
6.1.3.4.2
cleaned an

a previously

6.1.3.4.3
(including p,

6.1.3.4.4

cleanin

e that all necessary services have been correctly supplied and connected and that the W-D_is
see |IEC 61010-2-045).

nd checks to be performed during installation qualification shall be specified,-documented

Dperational qualification

nd checks to be performed during operational qualification shall be specified, documented

h those tests that should be included in operational qualification’is given in Annex A, Table A.1
pecified in this part of ISO 15883 apply except insofar as the test methods and requirements

the requirements of subsequent parts of ISO 15883 When no relevant subsequent part exist
ts of the test programmes in this part of ISO 15883 should be applied.

erformance qualification

Performance qualification shall be performed after completion of installation qualification
qualification.

h those tests that should be included in performance qualification is given in Annex A, Table A.
Performance qualification shall be performed on the introduction of new or modified items t
validated item or loading system has been demonstrated.

Performancenqualification shall be performed on the introduction of new process paramg
Focess chemicals).

Perfarmance qualification shall demonstrate the attainment of the required:

ertaking operational and performance tests on an installed WD, installation tests shall be cairied

safe

and

and

are
5 all

and

.

b be

i disinfected, or new loading systems unless equivalence either to a validated reference load ¢r to

ters

g €fficacy;

6.1.3.4.5

disinfection conditions throughout the chamber, load carrier and load;
drying efficacy;

freedom from process residues.

Each cleaning and disinfection process and each type of load and loading pattern for which

the

process is valid shall be specified and documented. The limits for acceptable cycle variations shall be
specified and documented also.
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Disinfection performances specified in subsequent parts of ISO 15883 are minimum requirements. Regulatory
authorities can specify more stringent requirements within the territories for which they are responsible.

6.1.3.4.6  For thermal disinfection processes, the specified disinfection conditions shall be based on either:

a) a specified disinfection temperature and a minimum time for which the surfaces to be disinfected will be
subjected to this temperature, or

b) a specified 4, value.

6.1.3.4.7 For chemical disinfection processes, the specified disinfection conditions shall be based on a
spegified minimum disinfectant concentration for a specified minimum contact time either:

a) |within a specified temperature range, or
b) |above a specified minimum temperature

and|verified by confirmation of microbial inactivation.

6.1.4 Certification of validation

Insthllation qualification, operational qualification and performance qualification reports shall be prepared and
sigrled by persons designated as responsible for preparing, reviewing - and accepting the reports.

6.1.p Re-qualification

Re

hualification shall be carried out:

a) |if changes or engineering work are carried.gut on the equipment and installation that could affect the
performance of the WD;

b) |if a review of records of routine tests*of WD performance indicates unacceptable deviation(g) from data
determined during the initial validation;

c) |if WD performance is unacceptable;
d) | if process conditions (e.g. process chemicals) are changed;
e) |at defined intervals

Thel| defined intervakean be determined by regulatory authorities or by risk analysis. Normal practi¢e would be
for te-qualification’to be carried out annually.

6.1.p Process control and monitoring

All ¢alibration, maintenance and performance gualification shall be successfully completed, documented and
approved by a designated person before the WD is used.

Procedures for the routine testing of the WD, including all tests and checks and materials to be used, shall be
documented.

WDs shall be tested periodically in accordance with a documented schedule to demonstrate the continued
reproducibility of the validated process cycle.

Guidance on those tests which should be included in process control and monitoring is given in Annex A,

Table A.1 under “Routine test". The recommended minimum frequency for routine testing is given in Annex A,
Table A.1 under “Routine test".
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6.2 Test

6.2.1

6.2.1.1

6.2.1.2

equipment

Temperature sensors

Temperature sensors shall be used to sense the temperature in locations specified in the tests
described in this part of ISO 15883.

Temperature sensors shall be either platinum

resistance elements and comply with

IEC 60751:1983, Class A, or shall be thermocouples and shall comply with the relevant international table

specified in

IEC 60584-1:1995; Tolerance Class 1, or other sensors of demonstrated equivalence.

6.2.1.3
environmen

6.2.1.4

in a temper
After calibr
connected f

6.2.1.5

temperaturg sensors and their connecting leads which will be located within the WD shall not exceed 2 mn.

The performance characteristics of the temperature sensor shall not be adversely affected(by
t in which it is placed, e.g. pressure, hot detergent solution, etc.

The output from the temperature sensors shall be verified by immersing the temperature sen

ature source at a temperature known within + 0,1 K and within the disinfection temperature b
ation and adjustment the temperatures indicated by the temperature measuring equipn
0 the temperature sensors shall not differ by more than 0,5 K.

In order to avoid undue disturbance of the system being measured{-the major diameter of]

6.2.2 Thermometric recording instruments

6.2.2.1

One or more thermometric recording instrument(s). .shall be used in conjunction with

temperaturg sensors to record the temperatures measured in the-locations specified in the tests describg

this part of
WD.

6.2.2.2

ISO 15883. They may also be used to verify the readings obtained from instruments fitted tg

The thermometric recording instrument(s) shall record the temperature from a minimum of tw|

temperaturg sensors. The channels may be multiplexed or independent of one another. The data recor

interval for
6.2.2.3
excluding
ambient ten

The additio

6.2.2.4

pach channel shall not exceed 2,5 s. Allldata sampled shall be used for the interpretation of reg

The scale range shall include 0C to 100 °C. The limit of error for the recording instrum
bmperature sensors, between0 °C and 100 °C shall not exceed + 0,25 K when tested in
hperature of (20 £ 3) °C.

nal error due to changesyin environmental temperature shall not exceed 0,04 K/K.

For analogical inststuments, the minor mark interval shall not exceed 1 K and the chart speed s

be no less than 15 mm/miny The resolution shall be no less than 0,5 K.

6.2.2.5

Digital instruments shall register and record in increments of no more than 0,1 K.

the

50rs
and.
hent

the

the
din
the

elve
ding
ults.

ent,
an

hall

6.2.3 Calir)ration

6.2.3.1
validated m

6.2.3.2

Calibration shall be carried out in accordance with the instrument manufacturer’s instructions by a

ethod using a working or reference standard that is traceable to a national standard.

The instrument shall have a valid test certificate and the calibration data shall includ

temperature within the disinfection temperature band.

6.2.3.3

34

e a

Before and after each series of tests the temperature recording system shall be verified by
comparison with an independent temperature reference source at a temperature within the disinfection
temperature band.
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6.3 Tests on doors, interlocks and fault indications

6.3.1 Cycle start interlock

6.3.1.1 Make an attempt to initiate an operating cycle both with the door(s) open and then with the
door(s) closed but unlocked. For machines with double doors make the attempt to initiate a cycle with each
door left unlocked in turn and with both doors unlocked.

6.3.1.2 On machines in which the door locking mechanism is automatically activated after the door is
closed and an operating cycle is initiated, the door locking mechanism shall be disabled for the purposes of
this test

6.3./1.3 For machines not fitted with doors, any guard or interlock intended to have similar.effgct to a door
i.e. preventing access to the chamber and load during the operating cycle, shall be tested in asimilar manner.

6.3.1.4 Check for compliance with 5.4.1.8 by establishing whether it was possibleito initiate a cycle with
one|or more doors open.

6.3.2 Door locking during cycle

Cloge and lock the door(s) and start the operating cycle. While the opérating cycle is in progregs, make an
attempt to unlock each of the doors. Report whether it was possible {0 unlock any of the doors (seg 5.4.1.4).

When practicable, the interlocks should be visually inspected toWerify engagement before attempiing to open
the Hoor.

6.3.3 Door interlocks on double-ended WDs

6.3.5.1 During a cycle make an attempt to open both the loading door and unloading door of|the double-
ended WD.

Betyveen cycles make an attempt to open both loading and unloading doors simultaneously.

Insgect the operator controls to establish whether either the loading or unloading door can be opgerated from
the ppposite end of the WD.

Aftdr a satisfactory operating‘cycle:
— | during unloading,observe whether the loading door remains locked when the unloading door ig unlocked;
— |during unloading and loading observe when the indication “cycle complete” is cancelled.
6.3.3.2 Report:

a) |whether it was possible:

— to open either the unloading door after initiation of a cycle before the cycle had been completed
satisfactorily (see 5.4.3.1);

— for both doors to be open simultaneously (see 5.4.3.3);
— for an operator at one end to operate the door at the other end (see 5.4.3.3);
b) whether the loading door remains locked until the unloading door was locked (see 5.4.3.5);

c) whether the indication “cycle complete” was cancelled when the unloading door was opened (see 5.4.3.5).
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6.3.4 Cycle complete door interlocks

6.3.4.1

6.3.4.2

6.3.4.3

During an operating cycle, make an attempt to open the door(s).

Report whether it was possible to open the door(s) before the operating cycle was completed.

Report whether the cycle complete indication was cancelled when the unloading door was
opened (see 5.4.1.4, 5.4.3.1 and 5.4.3.5).

6.3.5 Fault indication on sensor failure

6.3.51 H

Each sensq
indicated.

6.3.5.2 H

Carry out th

start arn

during,
the cor

Test each s

6.3.5.3

Report whe
possible to

rinciple

r providing information to the automatic controller is disabled in turn to establish that/a fal

rocedure
e testing of each sensor as follows:
operating cycle;

or before, the stage of the cycle at which the sensor is intended’to provide data used to detern
trol of the cycle, disable the sensor.

ensor in both “open circuit” and “short circuit” failure modes.

Results

ther a fault was indicated during or at the~end of the cycle (see 5.4.1.5). Report whether it

open the door on a single-ended WD. or the unloading door of a double-ended WD (see 5.4.1.
and 5.4.3.2).

6.3.6 Fau

6.3.6.1

Start an opprating cycle. During,_or before, the stage of the operating cycle at which the service is requ
interrupt the service supply.-Carry out the test for each service required by the WD.

6.3.6.2

Report whether afault was indicated (see 5.4.1.5 and 5.18.14).

t indication on service failure

rocedure

esults

It is

nine

was

red,

6.3.7 Failedreyele-interioe

6.3.7.1

LAY

General

This test is intended to verify that the interlock provided to prevent an operator from removing a load in the
normal manner at the end of a cycle that failed is functioning.

6.3.7.2

Procedure

During an operating cycle impair the operation of the WD sufficiently to cause a cycle failure.
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Report whether a “fault” was indicated. Report whether it was possible to open the unloading door (if fitted),
and if it was possible to open the loading and/or unloading door only by means of a special key, code or tool
(see 5.4.1.5,5.4.1.6 and 5.4.3.2).

6.3.8 Blocked drain protection

6.3.8.1 General

Thig
an
sea

6.3.
Blog
Clos
On

If th
ope

Rep
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For
magq

6.3.

Rep
doo|

For

whs
was

6.4

6.4.

Wh

tCDt iD ;IItUIIdCd tU vClI Ify thdt t:-lU ;IItUI :Ub:\ }JIUV;CIICCII tU MITVTI It thc dUUI bcilly U}JUIIUCII If Ul UU
bperating cycle the water level within the chamber remains above the lowest point of the.ch
(see 5.25.2) is functioning.

B.2 Procedure

k the drain to prevent discharge of water from the chamber of the WD.

5e the door and start the operating cycle.

completion of the operating cycle, attempt to open the door using theynormal door release proc

e door opens and the level of the retained water is below the.door seal close the door and s
rating cycle.

eat the operating cycle as many times as necessary for either the water level at the end of the
ve the level of the door seal or for a fault to be indicated.

\WDs without sealed doors, the operating cyclessshould be repeated until either water has spil
hine or a fault has been indicated.

B.3 Results

ort whether a fault was indicated' before the water level reached the level of the door seal and
 could be opened using the normal release procedure.

WDs without sealed doors, report whether a fault was indicated before water spilled from th

ther the operating cycle’ was stopped preventing further inflow of water and whether a tool,
required to restart the' machine.

Tests on water quality and water volume

1  General

bn-Specified in subsequent parts of ISO 15883, or required by the WD manufacturer (see 5.23.

mpletion of
amber door

bdure.

tart another

cycle to be

ed from the

whether the

e machine,
ey or code

B), the tests

described in 6.4.2 to 6.4.4 shall be applied.

The

se tests can also be used for initial assessment of the available water supply.

6.4.2 Quality of final rinse water

6.4.21 Sampling

The sample shall be taken from the supply line as close as practicable to the WD. When the rinse water is
stored in a tank within the WD, heated in a calorifier in the WD or otherwise treated within the WD, samples
shall also be taken from the discharge point into the chamber.
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6.4.2.2

Tests for chemical purity

Tests for chemical purity shall include tests for those determinands known to influence the efficacy of the

process.

NOTE

pH;

This can include, but is not limited to, tests to determine the value of the following:

conductivity;

oxidizal
by the

total ha
total dis
inorgan

chloride

6.423 1

If a requiren

le substances [defermined by the European Pharmacopoera (EP) method or as redox potential determy
nited States Pharmacopoeia (USP) method];

dness (salts of Ca?*, Mg?*, Sr?* expressed as mmol CaCOy);

solved solids (TDS) determined as evaporative residue;

c phosphate [P,] and inorganic silicate [SiO,], determined as the molybdate reactive species;
[CI.

ests for bacterial endotoxins

hent for the level of bacterial endotoxins in the final rinse water is given in other parts of ISO 15

determine
using the

6.4.2.4

e level by the limulus amoebocyte lysate (LAL) test with*a sensitivity of 0,25 EU/mI, or beg
thod given in the European Pharmacopeia (EP) or United States Pharmacopeia (USP).

ests for microbial quality

Make a total viable count by membrane filtration of not'less than 100 ml final rinse water sample. Place

filter on Ry
28 °C to 32

Other meth
least equiva

A-medium in accordance with Annex D,“or other suitable low nutrient medium and incubat
°C for a minimum of 5 days to determine-the aerobic mesophillic viable count.

ods, including rapid methods such”as ATP bioluminescence, that have been validated to b
lent to the above method in tertms of both specificity and sensitivity can also be used.

6.4.3 Quglity of water used during-testing

Prior to can
water used
purity shall

NOTE 1

conduct

rying out operational~qualification and performance qualification testing, determine the qualit

ined

883,
tter,

the
at

[4%

e at

y of

at each stage of\the operating cycle other than the final rinse (see also 6.4.2). Tests for chenpical

nclude tests for-those determinants known to influence the efficacy of the process.
'his can_include, but is not limited to, tests to determine the value of the following:

ivity;

pH;

by the United States Pharmacopoeia (USP) method];

38

total hardness (salts of Ca?*, Mg?*, Sr2* expressed as mmol CaCO,);

total dissolved solids (TDS) determined as evaporative residue.

oxidizable substances [determined by the European Pharmacopoeia (EP) method or as redox potential determined
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6.4.4 Volume of water used per stage

Measure the volume of water used at each stage of the operating cycle using suitable volumetric measuring
vessels. The accuracy of the vessels shall be equal to, or better than, 1 % of the volume to be measured, as
specified by the manufacturer.

Alternatively the volume may be measured by interposing a total volume flow meter(s) in the pipe(s) supplying
the WD and determining the volume used from readings taken immediately before and after each stage of the
operating cycle.

The meter should be in a known state of calibration, suitable for the operating pressure range of the WD and
des|gned for connection within a supply pipe of the diameter used on the WD. The meter shall be Ibcated on a
strajght section of pipe with no less than 20 pipe internal diameters from the nearest bend or obgtruction on
either side of the meter.

Volgmef/time flow meters should not be used since the calculation of the total volume)from measpirements of
timg and varying flow are unlikely to be sufficiently accurate.

6.5| Tests on pipework
6.5.1 Estimation of dead volume of pipework

6.5.11.1 General

Thel test is intended to verify the volume stated by the manufacturer. The test shall be carried qut after the
chefks for free drainage specified in 6.5.4 have been completed and found to be satisfactory.

NOTE The test can also be of value when investigating problems such as carry over of detergents| or microbial
confamination occurring in a WD.

6.5.1.2 Equipment

Volymetric measuring vessels of appropriate size.

6.5.1.3 Procedure

Flugh the pipework of the-\WWD which is known to be dry (either following disassembly and re-gssembly or
purging with compressed.air for no less than 30 min) with a known volume of water (simulating the flow that
would occur in normatuse). The volume of water flushed through the system should be twice that|determined
as the volume used per operating cycle (see 6.4.4). Measure the volume of water discharged and the dead
volyme, estimated‘as the volume retained, calculated from the difference between the two values.

When the WD has two or more pipework systems which are entirely separate e.g. for flushing yater, wash
water, rinse-water, chemical disinfectant solution, each system may be tested separately.

6.5.1:

Resuits

Report whether the volume of retained water was equal to or less than the maximum retained volume stated
by the manufacturer (see 5.5.1.3).

6.5.2 Free draining of chamber and load carriers

At the end of a normal operating cycle inspect the chamber and load carriers for evidence of pools of retained
water.
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6.5.3 Chamber leak tightness

Fill the chamber containing a load carrier and a test load equal to the maximum volume that could be
accommodated with a volume of water equivalent to the maximum volume of water used for any stage of the

cycle.

Inspect the

WD for leakage.

6.5.4 Free draining (tanks, chamber, load carriers)

6.5.4.1 CUIIUIG:

The following checks shall be carried out to verify that, as designed, built and installed, the WD will effectively
discharge 4l the water from the system.

6.5.4.2 Hree draining of chamber and load carriers

At the end pf an operating cycle, aborted before the commencement of any drying stage, visually inspeci the
chamber and load carriers for pools of retained water. Droplets on vertical and sloping surfaces that slpwly

coalesce ar

6.5.4.3 H

Fill all tank
normal ope

d drain away are not considered to be retained water.

ree draining of tanks

5 and reservoirs for water and aqueous solutions with water to the maximum level requireg
ration and then allow them to drain. Inspect the tanks fof<evidence of pools of retained water.

6.5.5 Pipework flow to discharge point

Visually ins
that any co
determine v

6.5.6 Ven

6.5.6.1 B

Pressure g
calibration)

6.5.6.2 H

Close and
cycle.

Override th

pect all pipework to determine whether the slope (i.e. the angle made with the horizontal) is §
ntained liquid will tend to drain towards the discharge point. When necessary, use a spirit lev
hether the slope is in the required direction.

ting
quipment

huge (if the WD chamber is not already equipped with a pressure gauge in a known stat

rocedure

beal the chamber of the WD in the manner specified by the manufacturer and start an operg

for

uch
bl to

of

[

ting

b avitomatic cantroller to allow the continuous admission of steam-to the chamber

Observe where steam is vented.

Note the maximum value obtained on the pressure gauge.

6.5.6.3

Check for ¢

40

Results

ompliance with 5.8.4 and 5.24.2.
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6.5.

The

ISO 15883

7 Load contamination from ductwork of the WD

71 Equipment and materials

equipment and materials shall consist of:

-1:2006(E)

vessel of no less than 500 ml capacity having a discharge port at its base connected to a flexible tube

fitted with an on/off valve and a flow control valve;

stopwatch;

6.5.

Disq
duc
sho

Pos]
valy
sot

Ref
of th

Loa
the

Within 1 min of the vessel emptying, openithe chamber door and remove the load and any rem

con
abs

Rep
6.5.
Rep
6.6

6.6.

load carrier and full load for the WD;

paper towels.

7.2  Procedure

onnect the external ducting to the WD 1 m above the chamber. (If it is_not possible to dis
ing at this position, the ducting should be disconnected at the chamber-and a spare 1 m lengt
Ild be connected to the chamber.)

tion the vessel approximately 1 m above the level of the chamber discharge to the vent. Wit
e closed, fill the vessel with (200 + 20) ml of cold water. Open.the valve and adjust the flow G
hat the contents of the vessel are discharged in (60 £ 5) s.

Il the vessel with (200 + 20) ml of cold water. Feed the flexible tube into the ducting so that th
e flexible tube is 600 mm to 800 mm above the top:6fithe chamber.

d the chamber with a full load of dry load item§&Zin accordance with the manufacturer's instruc
Chamber door and then open the on/off valve:“"Record the time required for the vessel to empty

ainers. Place all the removed items.on absorbent paper and examine all surfaces of the Iq
brbent paper for traces of water.

Tests.on'instrumentation fitted to the WD

1 Alerification of calibration

eat the above procedure for the full range of load carriers which the WD is designed to process.
7.3 Results
ort whether thesresults comply with 5.24.6, i.e. there is no visible water on the load or load carr

connect the
h of ducting

h the on/off
ontrol valve

e open end

ions. Close

pvable load
ad and the

ers.

Ver

fy the calibration of all measuring equipment fitted to the automatic controller or process

system by comparison with a test instrument.

verification

The test instrument shall be in a known state of calibration in accordance with 1ISO 10012-1, traceable to a
relevant national standard for the level of accuracy specified in this part of ISO 15883.

Carry out the verification of calibration with the sensor of both the WD system and the test instrument
maintained under steady state conditions. The steady state condition shall be at the value at which readings
will be made during an operational cycle, or at two or more values in the range of values over which readings
will be made during an operational cycle, as specified by the manufacturer. Compare the readings obtained
from the test instrument and the WD system.
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6.6.2 Legibility
Determine the legibility of all indicators and gauges fitted to the WD by visual observation. An observer with
normal vision, corrected if necessary, shall view the indicator or gauge under diffuse illumination of

+ X at a daistance or U, 7 m ana at a distance or 1,0 _ m 10 aetermine wnether the reaaing
(300 + 100) Ix at a dist f 0,25700° d at a dist f 1,0 045 M to determine whether the readi
is legible.

6.7 Tests on load carriers

6.7.1 Load carriers used within the chamber

6.7.1.1 Equipment

Spring balgnce calibrated in kilograms with a range including 0 kg to 30 kg and with an accuracy of + [l kg
over the range 0 kg to 30 kg attached to the load carrier with a non-extensible means of attachment.

6.7.1.2 Rrocedure
Carry out the test as follows:

a) Fully lopd the system for supporting the load within the chamber and/ar transferring the load into anld/or
out of the chamber and operate it in the manner specified by the manufacturer. During loading and after
cycle cpmpletion carry out an inspection to see if the requirements of 5.27 are met. This shall include
establighing that:

— the load remained wholly supported and retained within the usable chamber space for the duratign of
thg operating cycle;

— the¢ load carrier was retained in the chamber by a mechanism which was only released when| the
transfer system was in place;

— the load carrier remained stable when withdrawn for a distance specified by the manufacturer, |and
w3s fitted with a retaining device, which had to be released if the load was to be withdrawn furthef;

wdter and the penetration ‘of’ water and/or steam into the load by connection to service supplies

— th% load carrier could not be (mis-positioned in a manner which would prevent the free drainage of
within the chamber in thé manner intended by the manufacturer.

—_

b) Measure the force required to remove the load from the chamber using the balance according to 6.7.1
6.7.2 Trolleys

6.7.2.1 Equipment

Spring balance—catibrated—in 'r\iiuglcuua with—arrat ge ;Ilbiuulilly v Ir\g_g to—36 ;\g ard—with—an accuracy of =+ kg
over the range 0 kg to 30 kg attached to the load carrier with a non-extensible means of attachment.

6.7.2.2 Procedure

When the WD is supplied with a trolley for handling the load outside the chamber, carry out the following
inspections and tests.

a) Stability: fully load the trolley in accordance with the manufacturer's instructions. Apply a force of 250 N

horizontally to the highest point of the load or accessory using the balance according to 6.7.2.1. Apply the
force successively in at least eight directions at 45° intervals (see 5.28.6).
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d)

e)

ISO 15883-

Alignment: visually inspect the trolley for vertical and horizontal alignment with the WD during
unloading (see 5.28.2).

1:2006(E)

loading and

Collection of liquid residue: by inspection and operation verify that the trolley is provided with means,
which are detachable for cleaning, to collect liquid residues from the load and that liquid from the load

cannot drip onto the floor (see 5.28.3).
Manoeuvrability: check by inspection.

Retention of load carriers: fully load the trolley with load carriers each filled to maximum

capacity in

accordance with the manufacturer’s instructions. By visual inspection determine whether the load carriers

6.8

6.8.

The
and
with
test
indi

6.8.
6.8.
Dur
sha

the

NOT

ensyres that disinfégtion conditions will be attained in the event of a failure of the washing stage.

The)
41.

were securely retained:

during loading and unloading;

while traversing a gradient at a slope of 1 in 20 (see 5.28.5).

Parking brake: fully load the trolley in accordance with the manufacturer’s instructions. Positio
on a gradient at a slope of 1 in 20 so that it is free to roll down the slope. Apply the pa
Observe whether the trolley remains stationary (see 5.28.7).

Thermometric tests

1 General

rmometric tests are carried out to verify the attainment,of the specified conditions throughout t
load during the operating cycle. In continuous procgss WDs and multi-chamber WDs the use
fixed sensors is impractical for monitoring the temperature of the load and load carriers. The
bd using self-contained data loggers that cam; be processed through the WD. The use ¢
cators as a substitute for thermometric testing-is not acceptable.

P Load temperature test

2.1  General

ng thermometric tests fop-thermal disinfection, in order to avoid pre-heating the load, the was
| be disabled or the controfled temperature at the start of the disinfection stage reduced to be
owest temperature speeified for the washing stage.

E This creatés~the “worst case” conditions with which the disinfection stage can be expected

disinfection stage may be combined with the washing stage or the rinsing stage in some W[
B).

nh the trolley
king brake.

he chamber
bf recorders
y should be
f biological

hing stages
at or below

to cope and

s (see also

Thel

load under test shall consist of a reference load (see subsequent parts of ISO 15883) or a d

erformance

qualification load of discrete items of the type which the WD is intended to process, or of surrogate devices
used to simulate such load items.

The

6.8.2.2

load shall be contained on, or within, load carriers of the type intended for use with the load.

Equipment

Temperature recorder complying with the requirements specified in 6.2.2.
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6.8.2.3

Procedure

Locate the temperature sensors as follows:

a)

b)
three if

Cc) oneon

on the load carrier at two diagonally opposite corners and in the approximate geometric centre;

the load carrier accommodates load items on more than one level);

an item in the region known to be slowest to attain the disinfection temperature;

on items in the load with at least one on an item at each level in the load carrier (up to a maximum of

d) oneon

e) onead

f)

These posit
are not ava
necessary.

one ad

The sensor
placed, if pq

Carry out the test with each type of load carrier. Perform a total of four consecutive tests, the first of w

should be 4
than 15 min

6.8.24 H

The test sh

6.8.3 Chamber wall temperature test

6.8.3.1 B

Temperature recorder complying with.the requirements specified in 6.2.2.

6.8.3.2 H

Locate the {emperature sensors as follows:

an item in the region known to be fastest to attain the disinfection temperature;

acent to the automatic control temperature sensor;

acent to the process recorder or indicator sensor (if fitted) in each chamber or compartment.
ions should be specified by the manufacturer and supported by data from typetests. If these

lable from the manufacturer, preliminary tests to map the temperature throughout the load wi

5 should be in good thermal contact with the item or installed sensof which they are monitoring
ssible, in or on the part of the item which will be slowest to heat.up.

t least 60 min since the machine was last used (a “cold.start") and the final three with not n
intervals between cycles (a “hot start").

Results

bl be considered satisfactory if the requirements of 5.9.1 are met.

quipment and materials

rocedure

bach caorner of the chamber;

he centre of the two side walls;

Hata
| be

and

hich
hore

a) onein
b) onein
c)
d)

one in the centre of the roof of the chamber;

one adjacent to the temperature sensor used as the reference sensor for chamber temperature.

Use additional locations for sensors on sequential cycles, when there is cause to believe that other locations
can give lower temperatures e.g. when parts of the outer surface of the chamber are not insulated.

Measure the temperature attained throughout four operating cycles, the first of which should be at least
60 min since the machine was last used (a “cold start") and the final three with not more than 15 min intervals
between cycles (a “hot start").

Operate the WD with a load consisting of a reference load (see subsequent parts of ISO 15883).
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Multi-chamber WDs can be tested with each chamber tested consecutively or concurrently. In the latter case,
12 sensors will be required for each chamber.

6.8.3.3 Results

The test shall be considered satisfactory if the requirements of 5.9.2 are met.
6.8.4 Temperature tests on tanks

6.8.4.1 Equipment

Tenl\perature recorder complying with the requirements specified in 6.2.2.

6.8.4.2 Procedure

Lochte the temperature sensors at two diagonally opposite corners of the tank, in théyapproximatg geometric
cenjre of the tank and adjacent to the temperature sensor used as the reférence sensor fpr chamber
temperature.

Megsure the temperature attained throughout three operating cycles, the first of which shall be at least 60 min
singe the machine was last used (a “cold start") and the final two with not.more than a 15 min interyal between
cycles (a “hot start"). Operate the WD empty except for chamber furniture (e.g. load carriers).

WDEg with more than one tank may be tested with each tank testéd consecutively.
Thig test may be run simultaneously with other operational tests.
6.8.4.3 Results

Theltest shall be considered satisfactory if the requirements of 5.3.2.5 are met.
6.8.p Load temperature protection

6.8.p.1 General
Thel WD is fitted with a temperature cut-out to ensure that, in the event of the automatic control failing to

confrol the temperature in the WD, the temperature will not rise to a level which would damage thg load in the
WD

6.8..2 Equipmeént
Temperature recorder complying with the requirements specified in 6.2.2.

Thr¢e independent data loggers and a temperature recorder having at least one sensor can be Jused as an
altefnative.

6.8.5.3 Procedure

Locate the temperature sensors at two diagonally opposite corners of the load carrier, in the approximate
geometric centre of the load carrier and adjacent to the temperature sensor used as the reference sensor for
chamber temperature.

Operate the WD empty, except for the load carrier, on a normal operating cycle. For multi-cycle machines, test
the two cycles having the highest and lowest operating temperatures.

During the stage of the cycle when the maximum temperature is attained, disable the temperature control

system in the manner specified by the manufacturer, e.g. by removing the temperature sensor connected to
the automatic controller.
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6.8.5.4

Results

The test shall be considered satisfactory if the requirements in 5.8.3 are met.

6.9 Chemical dosing tests

6.9.1

6.9.1.1

Dispensed volume

Procedure

6.9.1.1.1

Use the te
appropriate

6.9.1.1.2

Fill a measyrring cylinder of appropriate volume approximately two thirds full with the(chemical to be disper

Place the s

At the end
operating ¢

Fill a secon

At the end

maximum marked level. Note the volume of chemical dispensed from the second measuring cylinder and

the volume

Run a furth

6.9.1.1.3

For WDs d
WD chamb

Take a san
chemical re
spectrophot
either the
within the h

6.9.1.2 H

General

st method specified by the manufacturer (see 5.7.4) or, if no method is specified,use
method given in 6.9.1.1.2 or 6.9.1.1.3.

Volumetric method

iction tube in the measuring cylinder and carry out a normal operating.cycle.

the

sed.

bf the cycle fill the measuring cylinder accurately to the maximum, marked level. Carry out a fufther

cle.

H measuring cylinder accurately to the maximum marking with the same chemical.
bf the cycle use the contents of the second measuring-cylinder to replenish the first cylinder tg
of chemical used for the second operating cycle: Compare this with the nominal volume disper

br operating cycle and repeat the measurements as above.

Concentration method

bsigned to dispense the chemical to produce a measured concentration in the solution within
br, independently determing the nominal volume to be dispensed.

ple of the water to be Jused for that stage of the operating cycle and determine the volum
quired per litre of watér in the chamber by direct measurement (e.g. with an ion selective elect
ometrically). The~nominal volume can then be calculated by multiplying the value obtainec
olume determined in accordance with 6.4.4 or by separate measurement of the volume reta
blding tank in.the WD.

Results

the
hus
sed.

the

e of
ode,

by
ned

Check for c

pmpliance with 5.7.4 and 5.7.5.

6.9.2

6.9.2.1

Indication of insufficient process chemical for a cycle

Procedure

Fill an otherwise empty container with sufficient chemical for more than three but less than five operational
cycles. Run the WD on five consecutive cycles. Estimate the volume remaining at the end of each cycle (pre-
marked container, dipstick, or mass).
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6.9.2.2 Results
Report whether the WD indicates when there is insufficient chemical remaining to complete a cycle (see 5.7.6).
6.10 Tests of cleaning efficacy

6.10.1 General

During tests of cleaning efficacy, the cycle shall be run without a disinfection stage. The drying stage may also
be omitted if this is necessary to facilitate the detection of residual contamination or test soil.

6.10.2 Cleaning efficacy test 1

6.10.2.1 General
Thel tests for cleaning efficacy shall be carried out using the appropriate test méthod(s) and tegt soil(s) as
desgribed in ISO/TS 15883-5 by taking into consideration the corresponding. category of loadl (See also
References [24] to [39].)

Thel attention of users is drawn to local regulations that can require the use of particular test sqils and test
methods.

The| attention of manufacturers is drawn to the user’s choice<of test soil(s) and method(s) for|operational
test|ng; this can indicate a need to carry out similar testing before the WD is supplied.

Thejtest soil used for the load, chamber wall and load cartiers may not be the same. Where differgnt test soils
are used the rationale for the choice of test soil should be documented.

6.10.2.2 Procedure

Contaminate the test load, chamber walls~and load carrier with the test soil as described in the relevant test
method of ISO/TS 15883-5.

Opgrate a normal wash cycle for the load type under test.

Aftgr completion of the wash(Cycle, examine the test load, chamber walls and load carrier for the presence of
resiflual test soil using thermethod described in the relevant test method of ISO/TS 15883-5.

6.10.2.3 Results

Thel test resultishall be regarded as satisfactory if it meets the criteria given in the relevant tesf method of
ISOfTS 15883-5.

6.10.3."Cleaning efficacy test 2

6.10.3.1 General
This test is undertaken following satisfactory completion of cleaning efficacy test 1 and the thermometric tests

(see 6.8). The WD shall be tested using actual loads contaminated by normal use, specified by the user as
being representative of loads that it is intended to process.

6.10.3.2 Procedure

Operate no less than three cycles using actual loads contaminated by normal use of the type that it is
intended to process.

Visually assess the cleanliness of the processed items.
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When the items are visually clean, one of the methods given in Annex C shall be used to detect the presence
of residual proteinaceous contamination.

When other methods will be used routinely for assessing the acceptability of items processed through the WD,
the test method to be used shall be agreed between the user and the manufacturer.

NOTE

Other types of contamination e.g. non-proteinaceous can require other test methods.

6.10.3.3 Results

Report the
all parts of

6.10.4 Tes

6.10.4.1 (

The nature
chemicals U

The proces

by the rinsing process.

The sampli
chemical at

6.10.4.2 H

Test the eff
normal ope
recommend

When the ¢
shall be the

6.10.4.3 H

Check for g

lower than the specified maximum acceptable level.

Where resi
ISO 10993

he load were found to be free from residual contamination by the test method used.
ks for process residuals

eneral

of the residues and the level of such residues which can be of concern depend on the prod
sed during the process and the intended use of the washed and disinfected product.

5 chemicals used during the process (detergents, rinse aids, etc.) may not be completely remd

hg method and analytical method shall be capable of detefmining the presence of the prog
concentrations below that specified as potentially harmfulyi.e. as the maximum acceptable lev

rocedure

cacy of the rinse process by using the upper lithit of the normal dose of the process chemical
rating cycle using a test load of simulated product. Carry out an analysis by the me
ed by the manufacturer on the final rinse water and on the simulated product.

ycle includes a neutraliser for the process chemical under study, the volume of neutraliser |
lower limit of the normal dose.

Results

ompliance with 4.4.4.and 4.4.2 and report whether the concentration on the simulated produ

Hual limits arenot specified and/or no analytical method is available, biocompatibility testin
can be used(io meet the requirements of 6.10.4.

6.11 Testr of air quality

€SS

ved

€SS

el

El.

bn a
hod

sed

ct is

g to

6.11.1 Procedure

Test the complete installation using the method described in ISO 14644-3. Introduce a challenge aerosol of
inert particles of the type produced by a dispersed oil particle generator into the air upstream of the filter. Scan
the downstream face of the filter and its housing for leakage using a photometer.

6.11.2 Res

ults

The test shall be considered satisfactory if the reading on the photometer is steady and repeatable and does

not exceed

48

0,01 % of the upstream reading (see 5.26).
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6.12 Load dryness test

6.12.1 General

The

following test shall be carried out when the operating cycle includes a drying stage.

6.12.2 Procedure

Fully load the WD with a test load as specified in the relevant subsequent part of ISO 15883.

Carl
hou
on
iten
pap
Wh

by &
exp

6.12

Rep

. Within 5 min of the end of the operating cycle, place a sheet of coloured (e.g. blue or green)
flat surface and place the load on it. When removing the load from the WD, and as the ind
s are placed onto the crepe paper, observe and record any water being discharged.-Examin
er for dampness shown by dark spots on the paper which shall be regarded as evidence of res

bn the test load includes items with a lumen these items shall be examined fofiinternal retain

lowing through with dry compressed air and aiming the discharge at a mirror.”"Misting of the n
Llsion of visible drops of moisture shall be regarded as evidence of residual)water.

.3 Results

ort whether or not any residual water was found (see 4.5.2).

6.183 Automatic control test

6.13

The)
the

The
sen
inst
autg

6.13

Plag
cha

For

Ens
recq

.1 General

automatic control test is designed to demonstrate that the operating cycle functions correctly 3
values of the cycle variables indicated and(recorded by the instruments fitted to the WD.

temperature sensors for thermometric testing shall be connected to the chamber during tH
sor is placed adjacent to each“of the sensors connected to the installed temperature

uments the calibration of these_instruments may be checked during periods of stable temper
matic control test.

.2 Procedure

e the test load-appropriate to the type of WD, contained within the load carrier normally
mber.

\WDs equipped with multiple cycle capability, select the operating cycle to be tested. Start the ¢

ure‘that a process record is made by the recording instrument fitted to the WD. If the WD doeg
rder, observe and note the elapsed time, indicated chamber temperatures and pressures at a

-1:2006(E)

he previous
Crepe paper
ividual load
e the crepe
dual water.

ed moisture
hirror or the

s shown by

is test. If a
measuring
ature in the

sed, in the

ycle.

not have a
|I significant

points of the operating cycle, for example the beginning and ending of each stage or sub-stage, and the
maximum values during the holding time.

At the approximate mid-point of the disinfection hold time, note the elapsed time and the indicated chamber
temperature.

6.13.3 Results

The

a)

test shall be considered satisfactory if the following characteristics are observed:

a visual display indicating “cycle complete” occurs [see 5.12.8 d) and 5.12.9 b)];
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b)

on the WD or shown on the batch process record are within the limits specified (see 5.18.5);

1)
2)

during the disinfection stage:

the indicated and recorded chamber temperatures are within the range specified (see 4.3.1.1);

43.1.1);

d)

the door(s) cannot be opened until the cycle is complete (see 5.4.1.4);

during the whole of the operational cycle the values of the cycle variables as indicated by the instruments

the time for which the disinfection temperature was maintained was not less than that specified (see

e) the per

Repeat the
controlled W

7 Docu
All docume
equipment
agreed with

Attention is

8 Inforrn

8.1
The manufa

a) Anyp

perfor:I

NOTE
processing,
processed b

1

b) For eg

manufa

Geneéral

the speeific purpose for which the WD is intended, including any restrictions;

son conducting the test does not observe any mechanical or other anomaly.

test three times to ensure that the automatic controller consistently produces opérating cy
ithin the limits specified by the manufacturer.

mentation
htation necessary for the safe and effective installation, operation, maintenance and testing of
5hall be supplied in one of the official languages of the countries in*which it is to be installed o
the purchaser.

drawn to regional or national regulations addressing the use of languages.

hation to be supplied by the manufacturer

cturer of the WD shall provide the following information:
-treatment of the item to be processed in the WD which may be necessary to achieve the reqy

ance standard shall be stated-by the manufacturer.

he pre-cleaning of difficult surfaces (inaccessible sites) by a manual process, etc., prior to the item 4
the WD. Such pre-cleaning can be necessary to reduce the initial bioburden and/or contamination.

ch operating”cycle that can be used the following parameters shall be described by
cturer:

the type of products which the process is designed to clean/disinfect, this information shall be bz

cles

the
r as

ired

[he nature of the item to_be’ processed can require additional actions such as dismantling for separate

eing

the

sed

on

validation studies on specific products and/or product families;

the accessories that shall be used;

the process chemicals;

process chemicals, disinfecting time/temperature;

50

the maximum rate of change of process variables e.g. pressure, temperature (see 4.1.4).

the values of the cycle variables of the processes e.g. time, temperature, amount of water, amount of
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d)

8.2

ISO 15883-1:2006(E)

The conditions necessary to meet the performance requirements for each stage of the proc
each operating cycle shall be stated by the manufacturer.

For WDs in serial production, the manufacturer shall state the standard service time required
all routine maintenance tasks and the intervals at which these shall be carried out.

Before delivery of the WD and for installation

ess and for

to carry out

In order to enable the purchaser to prepare for installation, and then correctly to install and operate the WD
and to perform routine maintenance and testing (see also Clause 10), before delivery of the WD and for

inst

IIinnn’ the \WD manufacturer shall prn\/ir‘ln the pL wrchaser with the fnlln\l\ling information:

a)

8.3

installation instructions, including the overall dimensions and overall mass of the WD, theflog
each support when the WD s filled with water, the clearance required for access and the m3
principal heavy components;

details of the services required (i.e. steam, water, gases, electricity, compressed air, dr
ventilation), including the maximum demand and the minimum and maximum values for
functioning of the WD,and that shall include for each validated process, foreach water connec
the volume of water used per cycle and for each process stagejwith tolerances;

the maximum flow of water and condensed steam to the,'drain and the maximum ten
effluent that may be discharged from the machine during normal operation and in a
condition;

the maximum hardness value, the range of pH.atid the conductivity of the water;

maximum total heat in watts transmitted to the,;surrounding air when the WD is operated in
temperature of (23 + 2) °C in still air;

r loading at
sses of the

pinage and
the correct
tion:

perature of
single fault

an ambient

maximum heat in watts transmitted from the fascia when the WD is operated in an ambient {emperature

of (23 £ 2) °C in the working area;

mean and peak sound power.levels generated by the WD, expressed as an A-weighted s
level (see IEC 61010-2-45);

type of doors and information on the necessary space required for the movement of the door(s
suitable process@hemicals for each stage of the process where these are required;
details of any.supplied materials or necessary materials (detergents, chemical disinfectants,

are to be used for the correct functioning of the WD and which are subject to control un
guidelines for the safe handling of chemicals or have environmental limits set; the chemical

bund power

~

etc.) which
ler national
constituents

(activeingredients) shall be listed and any national guidance on exposure limits [e.g. the time weighted

average (TWA) and 10 min short-term exposure levels (STEL)] shall be provided;

details of the independent body where complete programme and “software” are lodged, when this is

required by the purchaser (see 5.21);
maximum deviation from a plane horizontal surface that can be accommodated (see 5.1.4);

declaration with which parts of ISO 15883 the WD complies.

At delivery of the WD

At delivery of the WD, the manufacturer shall provide the purchaser with at least the following information:
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a)

b)

d)

e)

f)

g)

52

operating instructions and short form of manual; the short form manual should be available

material;

user instructions with at least:

— range of application;

— type of load;

— load configuration;

in waterproof

— €O
— tot
— de
— de
— de
— de
— ing
— ing
— ing
— ing
— ing
— ing
dimens
loading
descrig

— af(

rrect loading procedure;

al chamber volume;

5ign pressure, allowable working pressure and allowable temperature;
scription of the available operating (cleaning and disinfection) cycles;
scription of controls and indicating devices;

scription and setting of safety devices;

tructions for malfunctions;

tructions for purging and disinfecting the WD;

tructions for cleaning the panelling;

tructions for checking that spray nozzles are not blocked;

tructions for checking that spray armscare free to move;

tructions for checking the flow through nozzles for irrigation of hollow instruments;
ions of the usable space of\the chamber;

capacity;

tion of the WD operating cycle or cycles which should include:

iagram showihg the sequence of operation of all components;

—  the

process variable used to control each stage, e.g. time, attainment of temperature,

information on process security details (e.g. door interlocking mechanism) (see 5.4.3);

maintenance manual which should include:

— maintenance tests and the frequency that they should be carried out;

— electrical diagrams and circuits;

— hydraulic plans and circuits;
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— the dead volume of pipework;

— the recommended method of cleaning all injection lines and valves;
— actions required to produce test conditions specified in Clause 6;
— acomplete spare parts list;

— allist of the special tools necessary for maintaining and testing;

tvna-of auarantoa offarad:
e

-1:2006(E)

9.1

The)
ther

9.2

The

durable, dust-proof packaging designed and constructed to protect the WD against vibration,

sho
that

10

typTorguarart TTTeTTT

— list of service stations;
— guidance on tracing and rectifying causes of malfunction;
documented evidence of compliance with this part of ISO 15883;

the facsimile of the marking on the vessel (see Clause 9).

Marking, labelling and packaging

Marking and labelling

WD shall be externally marked in accordance withithe requirements of IEC 61010-2-045.
e shall be indication of:

the year of manufacture;
the lowest and highest pressure of water and steam (total pressure);

the lowest and highest water temperature (for each type of water).
Packaging
WD, unless intended for assembly on site by the WD manufacturer, shall be packed for

Ck and the ingress’of dust and moisture during transport and storage to the extent necessar
its operational,capability is not impaired.

Information to be requested from the purchaser by the supplier of the WI

Ino

In addition,

delivery in
mechanical
y to ensure

der to ensure that equipment supplied will meet the purchaser’s requirements, it is recommen

ed that the

following information should be requested from the purchaser (regional or national regulations can also
address these requirements):

any statutory or other regulations, in particular, local water regulations, to which the WD is
conform, other than those stated in the foreword to this part of ISO 15883;

the name of each regulatory authority responsible for formulating the regulations referred to in

required to

item a);

the type of goods to be disinfected (see subsequent parts of ISO 15833 as relevant), the maximum
acceptable processing temperature for thermolabile products, any particular requirements for water
quality (e.g. freedom from bacterial endotoxins) and the class(es) of chemicals which can be used with

the devices;
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d)

54

the maximum capacity per operating cycle for each load type that can be processed (see subsequent
parts of ISO 15833 as relevant);

the required type and size (internal dimensions) of WD;

whether inspection of pressure vessels is to be carried out by the manufacturer only and not by the
Inspecting Authority;

the req

uired location of any emergency stop buttons or switches;

the type of recorder(s) to be fitted, if any;

the env
the loa

details
subseq

the lan

ironmental temperatures to be expected for the working area and for the maintenance area;
 supporting and handling equipment required;

of the operating cycle(s) required that do not correspond to any of the operating)Gycles specifie
uent parts of ISO 15883, as relevant;

juage for documentation (see Clause 7);

location, including any restriction in the overall size of the machine that,can be installed or any restrid

on acc

electrig

bss for maintenance;

al terminals required for dosing systems;

location of loading and unloading doors;

ductwg

service

rk to be supplied;

s available;

the numnber of dosing systems required and. the number of additional dosing systems for which provi

should
the qua
the tes

whethg

be made to allow for their later addition;
lity of the water supplied;
method(s) and soil(s),t0 be used for operational qualification of cleaning efficacy;

r software security provision is required.

din

tion

5ion
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The interrelationship of test programmes is described in Figure A.1.

Test programme

Annex A
(informative)

ISO 15883-1:2006(E)

Tab
star
test

Production of WDs

Serial production

Individual production

Type test / works test Works test?
\Y
A Installation qualification
L
I
D Operational qualification
A
T
I Performance qualification
O
N

Routine tests / annual re-qualification.

a

The type tests are for machines in\serial production with individual machines subjected to works tests g
delivery. For machines which are not in_sérial production, the range of tests usually carried out as type tests shq
undertaken as works tests on each machine prior to delivery.

rior to
uld be

5 when necessary.

The)
limi

tempeérature.

Figure A.1 — Interrelationship of test programmes

e A.1 summarizes-the recommended test programmes applicable to most WDs. Subsequent
dard specifydwhich of these tests are not applicable to specific types of WD and also specif

calibration required during operational and routine testing of instruments installed on the
edto, verification of calibration at the value(s) of interest for the particular instrument, e.g. the

parts of the
y additional

VD may be
disinfection
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Table A.1 — Summary of test programmes for WDs

Brief description Requirements Test Type Works Operational Performance Routine
of test subclause subclause test test qualification qualification test
1 Cleaning efficacy
1.1 Chamber 4.2.1.1 6.10.2 X B X B B
1.2 Load carrier 5.1.10 6.10.2 X B X B B
1.3 Load 4211 6.10.2 X B X B X(Q)
6.10.3 B B B X X(D)
(visuar)
6.10.3 o X e}
(Annex C)
2 Thermopmetric
2.1 Therma| disinfection
—  Chambgr walls 4.31.2, 6.8.3 X X 0} X 0}
4.3.1.3,
4.3.3.2and
5.9.2
—  Load cgrrier 4.3.1.1, 6.8.2 X X X B (0]
4.3.1.3
—  Final rinse water tank 5.3.25 6.8.4 X B X B (0]
—  Load 4.3.1.1, 6.8.2 X X X X X(Q)
4.3.1.3,
4.3.31,
5.9.1
2.2 Temperpture control
— Rate offise 414 68.2 X B X B X()
—  Flushing stage 422 6.8.2 X B X B X(q)
—  Washing stage 423 6.8.2 X B X B X(d)
2.3 Over-temperature 5813 6.8.5 X X X B B
cut-out
2.4 Chemicfl disinfection®
—  Chambgr walls and-te&d 432 6.8.2 X X B X o
carrier
—  Calorifigr and tanks 433 6.8.3
—  Load 5.3.2.3 6.8.4 X X B X X(Q)
432,433 6.8.3 X X B X X(Q)
3 Load dryness 451,452 6.12 X X (0] X (0]
4 Fluid emission
—  Chamber leak proof 51.7,5.1.8 6.5.3 X X X B B
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