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Foreword

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 non-governmental, in liaison with ISO, also take part in the work.

ISO collaborates closely with the International Electrotechnical Commission (IEC) on all m
electrotechnical standardization.

atters of

Irlternational Standards are drafted in accordance with the rules given in the ISO/IEC Directivé

The main task of technical committees is to prepare International Standards. Draft/Inte]
Standards adopted by the technical committees are circulated to the member_bodies fo
Publication as an International Standard requires approval by at least 75 %,6fthe membd
casting a vote.

m exceptional circumstances, when a technical committee has collected‘data of a different k|
at which is normally published as an International Standard (“state.of'the art”, for exampls
dgcide by a simple majority vote of its participating members to publish/a Technical Report. Al
Report is entirely informative in nature and does not have to be reviewed until the data it pro
cpnsidered to be no longer valid or useful.

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

1§0/TR 15155-2 was prepared by Technical Committee 1SO/TC 23, Tractors and machinery for ag
nd forestry, Subcommittee SC 18, Irrigation and drainage equipment and systems.

Q

[

§0/TR 15155 consists of the following parts, uider the general title Agricultural irrigation equi
st facilities for agricultural irrigation equipment:

==

- Part 1: Test facilities for agriculturalirrigation equipment

- Part 2: Test facility operating magnual

s, Part 2.

national
I voting.
r bodies

ind from
), it may
'echnical
Vides are

ubject of

riculture

pment —
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TECHNICAL REPORT ISO/TR 15155-2:2012(E)

Agricultural irrigation equipment — Test facilities for
agricultural irrigation equipment —

Part 2:

This Technical Report is intended to provide guidance on the operation of basi¢ test facilities for
ifrigation equipment evaluation. Its purpose is to provide information sufficient to implement the
dptailed procedures included in ISO 7714, ISO 8026, ISO 9261, ISO 9635-1 t0-5, ISO 9644, IS0 9911,
[§0 10522 and ISO 15886-3, for the testing of agricultural irrigation systém components, spgcifically
emitters, sprinklers and valves. The intent is that the structure of this Téchnical Report can be modified
to be used as the operating manual of a test facility established to test the components referjred to in
these International Standards.

2l Amendment record
TEST FACILITY OPERATION MANUAL SECTION: 3
SHEET Number: 1
ISSUE DATE:
TITLE OF SECTION: Authorized by:
AMENDMENT RECORD
AMENDMENT DISCARD INSERT
No. Date Section Sheet Issue No. Section Sheet Is$ue No.
3| Facilitydescription and functions
3l1  General
Thefacility is intended to be capable of performing the test procedures included in ISO 7714, IISO 8026,

ISO 9261, ISO 9635-1 to 5, ISO 9644, ISO 9911, ISO 10522 and ISO 15886-3. (The titles of these
International Standards are given in the Bibliography.)

The test bench descriptions needed to complete the test procedures for these International Standards
are specified in Annexes F, G, H and I or in the International Standard concerned.

3.2 Test facility name

Along with the test facility name, include the address and contact information.

© IS0 2012 - All rights reserved 1
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3.3 Range of testing

The range of testing includes the following:

— measurement of water flow rate through devices;

— measurement of water pressure during testing of devices;

— measurement of differential water pressure during testing of devices;

— determination of water mass:

— meapurement of vacuum pressure during testing of devices.

3.4 Ornganizational structure
The orggnizational structure should include:
— a Test Facility Manager responsible for the operations of the test facility;

— aTest Facility Engineer and a Technical Assistant to carry out the technigal\operations.

3.5 Ornganization structure chart

There shiould be a chart of job functions and reporting lines.

3.6 Staff

It is suggested that the staff include:
— a Tes$t Facility Manager;

— a Senior Engineer;

— aTest Facility Engineer;

— aTe¢hnical Assistant.

4 Test facility operating manual (TFOM)

4.1 Introduction

This manual is produced to provide a central reference for the (test facility name) staff on the functions
of the tegt facilityz

This ma]:lal contains current recommendations for

a) testing

b) staff,

c) equipment,

d) day-to-day operations,
e) safety.

Detailed test procedures can be found in the International Standards identified in Clause 1 of this
Technical Report.

The procedures and requirements set out in this manual are suggestions for all staff members.

2 © IS0 2012 - All rights reserved
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4.2 Quality policy

The quality policy for the test facility is a high level of adherence to procedures and methods. This in

turn will lead to continued and repeatable standards of test facility practices.

The prime objective of all testing carried out is to produce data based either on a performance or on
type or assessment tests which enable the supplier of the test samples to be assured with a high level of

confidence that the data reflect how the sample actually performed.

To this end, the staff of the test facility is expected to maintain a high level of competence to achieve

tpIs quanty.

The Test Facility Manager should provide support and backing for projects; this should actively]
the quality of testing procedures and output.

5 Test facility staff

5/1 Staff responsibilities

%) 1

1.1 General

=

he areas of responsibility are defined as

\mA

testing,
b) engineering/design, and

c] administration

5(1.2 Testing

aff involved with testing should be fully conversant with the requirements of the test pr
efore commencing testing.

hecks of validity of test(equipment and data acquisition equipment should be carried ot
mmencing testing. This)may require inspection of equipment and test certification, if af
nd/or calibrating and setting a baseline on data acquisition equipment.

Alll sampling operations should be carried outin accordance with the appropriate standard (see /
of as required-by.the client.

5/1.3 Engineering/design

wn

affiinvolved in engineering/design activities should ensure that each activity is authorize

S
b
Alny enquiries should be directed to the appropriate technical staff before commencing testing.
C
c
a

improve

bcedures

it before
plicable,

Annex B),

d before

pmmencing the work.

(o)

5.1.4 Administration

Staff involved with test facility administration which does not include testing and engineerin
documentation should be directed by the Test Facility Manager’s directives.

5.2 Training and development
Introduction training should include the following:

— safety in the workplace;

© IS0 2012 - All rights reserved
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— fire prevention;

— evacuation procedures.

Staff should be expected to attend and support:
— field days;

— seminars;

— in-house meetings.

5.3 Job descriptions

5.3.1 (General

The suggested job descriptions for the positions within the operating unit are as follofvs.
5.3.2 Test Facility Manager

5.3.2.1 | Duties

The Test|Facility Manager’s duties include the following:

a) proyide general management of the commercial operations ofthe test facility;
b) make and maintain contact with the client base;

c) devdlop the business of the test facility;

d) planjand coordinate all business activities of theest facility;

e) maintain a quality control program for the'test facility.

5.3.2.2 | Responsibilities

The Test|Facility Manager is responsible for the following:
a) opeifation of facility to meetlbudgets;

b) overall development offacility;

c) operation of the fa€ility;

d) qualjity contrel,

5.3.2.3 | Preferred qualifications

Th f | 1. £a e £ T R ol sl W 4]l £o11 H
€ prererrea quarirrications or a test IacHIty Viallager arc tiic TOIowWIIg:

a) professional engineer or applied science graduate with marketing and management experience, at
least 15 years experience, 5 years at senior level;

b) alternatively, the preferred qualifications (for example, university degree, years of experience)
specified by the test facility.

1) Responsibilities involve developing and executing a business programme which consists of establishing financial
and marketing programs.

4 © IS0 2012 - All rights reserved
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5.3.3 Test Facility Engineer

5.3.3.1 Duties
The test facilityengineer’s duties include the following:
a) carry out standard test procedures;

b) develop new test procedures as required;

] maintain test facitity cattbration standards to test faciity TequiTements;

d) develop and maintain test facility quality manuals;

e] develop and maintain test facility reporting documentation;

f] provide technical support for the Test Facility Manager in marketing effort;
conduct field trials as needed;

h) develop appropriate software for efficient use of facilities;

9]

3.3.2 Responsibilities

—

he Test Facility Engineer is responsible for the following:

\mA

technical standards of test facility;

b) efficient organization and conduct of testing wapk;

o)

] development of test facility capabilities.

9]}

3.3.3 Preferred qualifications

—

he preferred qualifications of a TestFacility Engineer are the following:

a] professional engineer, with.good computer literacy, with at least 5 years professional ex
preferably in test/design.environment;

specified by the testfacility.

5/3.4 Technical Assistant

9]}

3.4.1 Duties

—

he Technhical Assistant’s duties include the following:

berience,

b) alternatively, the preferred qualifications (for example, university degree, years of experience)

a) _-carry out standard test procedures;

b) carry out non-standard testing as directed by the test facility engineer.

5.3.4.2 Responsibilities

The Technical Assistant is responsible for maintaining the standard of personal work procedures to

meet the test facility requirements.

© IS0 2012 - All rights reserved
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6 Test facility review and audits

6.1 Test facility audits
The aim of the test facility is to provide accurate and understandable data in the form of test reports.

The test facility audit is a formal examination and verification that the detailed tests procedures as
specified are followed. The audit should be carried out by an auditor independent of the test facility
activities being audited.

Audits should be carried out routinely on an annual basis prior to the annual test facility reassessment
and in addition when organizational changes or reported deficiencies arise.

The audit should include the points stated in the Test Facility Audit Checklist (see Annex E)(Generally,
audits shHould be made on representative samples of procedures or methods.

The purpose of auditing is to determine the effectiveness of the overall system of 6perations durir
all testing stages. Audit findings (including specific examples of non-compliance' or deficiencies
conclusipns and recommendations should be documented and submitted for cotiSideration by the Te
Facility Manager, Test Facility Engineer and Technical Assistant.

VI
= < 0Q

Audit reports should be analysed to identify specific areas which call for, fufther investigation and any
amendmlent or improvement to procedures or operations should be madéafter notifying the Test Facility
Managen} Any clients whose work may have been affected by nonconférmities should be notified.

The revlew and amendment procedures for ISO International* Standards are established by the
internatijonal representative of the ISO committee and should:be adhered to.

A report|should be made on the results of the annual audit,

6.2 Rdviewing the quality system

Reviews|should be carried out by competent independent personnel as decided by the Test Facility
Manager] in consultation with the engineering staff once every 12 months. Reviews should consist pf
evaluatigns which include:

— findings of test facility audits;
— effeqtiveness of the quality management system in achieving stated quality objectives;

— congdiderations for updating the quality management system in relation to changes brought about by
new(technologies, market strategies and social or environmental conditions.

6.3 Upgradingthe test facility operating manual (TFOM)

Staff wh¢ see atieed for amendments to the TFOM should advise the Test Facility Engineer. Amendments
to the Ti)OM should be authorized only after consultation with the Test Facility Manager. When new Tr
revised éntries are issned:

— insert each new/revised entry in its proper section in the TFOM;
— remove any superseded entries;
— annotate the Amendment Record to indicate completion of the amendment (Annex A);

— retainthe superseded entries onfile. (Superseded entries are retained for 2 years and then destroyed.)

6.4 Updating documents

All standards and test procedures should be checked at least once every 12 months, and updated as
appropriate. If updating is necessary, the TFOM should be amended accordingly.

6 © IS0 2012 - All rights reserved
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Each new or revised standard or amendment should be retained on file. Superseded entries should be
retained for at least 2 years.

6.5 Standards and procedures

All standards and procedures, including international and research documents should be held in the
technical area. They should not be loaned out at any time. The test facility should develop a policy about
providing copies. If copies are permitted, they should be marked “unofficial”.

Equipment

7

Epch piece of equipment should be identified with an inventory code. An equipment inventory should
be maintained with all the information about each item (see 6.1). When appropriate, ‘€quipment should
bE labelled with relevant information including inventory code, next calibration and serviceable status.
T

he equipment inventory should be updated by the technical staff person assigned the respongibility of
igventory control whenever test facility equipment is commissioned or deggmmissioned.

Technical staff should check that calibrations done by an external agenecy have been well dong - if the
test facility has the capability to verify the calibration.

© IS0 2012 - All rights reserved 7
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7.1 Equipment inventory (example list)

Table 1 — Example of an equipment inventory

Item, inventory code, make,

Calibration status

Power sypply:

Flow senpor (specifications)
Calibratipn tee fitting
(specificptions)

. Comments
model, serial no. Last test Next test

Pumps

2 x multistage (nameplate data) N/A

1 x (nameplate data) N/A

1 phase (nameplate data) N/A

1 phase (nameplate data) (dripper test bench N/A

3 phase dentrifugal pump 80 x 50 x 200 N/A

Flowmetr - (specifications) N/A unserviéeable

1 Turbin¢ flow meter - 1”

2008-10-11 Calibration in

2 year calibration

(namepldte data) progress
Differentlial pressure gauge 2009-08-20 | Calibratiomin annual calibration
(specifications) progress

Bourdon|pressure gauges

Calibrations in

annual calibration

(specificptions) 2009-07-22 progress 6 month check

0 to 1 60p kPa (specifications) 2009-03-27

0 to 800 kPa (specifications) 2009-03-22

0 to 150 kPa (specifications) 2009-07-22

0 to 1 00p kPa (specifications)

Weighing scales (specifications) 2009-07-27 | Calibration in annual calibration
progress 1 month check or befor

use
1 Computer (specifications) N/A

2 Laptop|(specifications)
1 Printer| (specifications)
1 laser printer (specifications)

Venturi rtheter 150 mm 2 year calibration
Power supply (specifications) Calibration check befor¢
use. Tested by Civil
Engineering Hydraulic

Laboratory
Flowmeter - 80 mm (spécifications) 2009-01-29 | Calibration in 2 year calibration
Flow senfor (specifications) progress
Stopwatgh (specifications) 2009-01-17 3 month check
Mercuryjifilléd thermometer N/A Before use missing

7.2 Equipment assurance program

The various stages of the equipment assurance program should be: commissioning, calibration,
maintenance, alterations and decommissioning. The technical staff should be responsible for all aspects of
the testing equipment except calibration of some equipment where the test facility is not suitably equipped.

7.2.1 Commissioning

The person who initiated the equipment selection should supervise the commissioning stage, unless the
equipment supplier has a requirement to commission the equipment.

8 © IS0 2012 - All rights reserved
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7.2.2 Calibration

7.2.2.1 Mechanical equipment

Technical staff should be responsible for ensuring that the calibration status of equipment is current
prior to usage. The Test Facility Engineer should take this responsibility for the Technical Assistant
when directing the Technical Assistant to carry out test procedures.

7.2.2.2 Electronic equipment

Epch technical staff member should be responsible for ensuring that electronic equipment,is cqlibrated
before being used in accordance with the manufacturers/suppliers set-up procedures.

The equipment inventory should be updated by the technical staff whenever test facility equipment is
cpmmissioned or decommissioned.

Test methods

1 Electronic equipment test procedures
fer to appropriate ISO Standard operating procedures for relevant information.

ta logging refers to the collection of data from analog or.digital sensors.

2 Mechanical equipment test procedures

1 mechanical equipment test procedures arexdefined in the relevant standards; these should be
listed in Annex B.

3 Selection of test methods

Procedures for the selection of relevdnt test methods are defined in each of the standards; these should
bg listed in Annex B.

4 Departures from standard test methods

here departures are€ necessary, details of the departures should be recorded and acknowl¢dged on
t¢st documents.

Normal work procedures

911 Requests for testing

quests for testing can come from manufacturers, distributors, installers, consultants|and the
general public.

A quotation for all standard tests should be provided by the Test Facility Manager or the Test Facility
Engineer after consultation with the technical staff.

A quotation for all non-standard tests should be provided only after a review of the testing required by
the technical staff.

The Test Facility Manager, Test Facility Engineer or a delegated officer may provide a quotation for
testing to the client.

© IS0 2012 - All rights reserved 9
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9.2 Recording job instructions

On the provision of a quote to the client, a job number should be allocated. This number should be taken
from the job record sheet held on file, each number being sequential.

EXAMPLE T05001 where T = Test facility, 05 = year, 001 = first number in the sequence.

Ajobsheetshould be created, documenting relevantinformation including the number of tests, pressures
and other requirements.

This job pheetshould then fled inthe lob fle with the lob number clearly disnlaved.

9.3 Idpntification and marking of test samples

Because pfthe nature of the appearance ofirrigation equipment, very few samples of variousjob'numbefs
are alikel. In the unlikely event of this occurring, samples should be numbered with the job-number, for
example| TO5001. Each test sample would then be allocated a number.

EXAMPLE Project T05001 with two pop-up sprinkler samples, Number 1 and Number-2.

9.4 Testdata

Manual feading of the test results may be required in many cases. Most fests require the compilation pf
data rec¢rding sheets; these sheets should be kept on file.

Each test procedure or test requirement details the data that should be recorded. When recording the
data, the|tester should check the values for inconsistencies against typical values from previous tests ¢r
manufacfturer’s performance data.

Electronjcally gathered data should also be checked for\inconsistencies.

9.5 Agcess to test area
Access t¢ the test area should be restricted.ifjaccordance with local safety regulations.

Demonst{rations to outside groups do-not include “Client Only” samples. General access should he
restricted during “Client Only” testing.Clients for whom the testing is being done may be granted access
by contafting the Test Facility Manhager or the delegated officer.

9.6 Saffety

Occasionjlly, a test is déstructive. All precautions should be taken prior to this type of testing and other
staffadv]sed of the hazards. The three tests which expose the test facility to the most prevalent hazards afe

— hydjostatic testing (valves and filters),

— burdt tésting (pipe and fittings), and

— high pressure testing.

Prior to any testing of this nature, the technical staff should be satisfied that all precautions have been
taken. Due to the amount of water, full electrical safety should be exercised at all times.

9.7 Housekeeping

On completion of daily testing, all tools and documentation should be returned for overnight storage.
Test areas should be cleaned and tidied where necessary. “Client Only” samples should be stored and
locked in a cupboard prior to vacating the test area.

10 © IS0 2012 - All rights reserved
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9.8 Improper influence

Any occurrences where a client attempts to influence the results of the test should be reported to the

Test Facility Manager or the delegated officer.

10 Control of test samples

10.1 Receipt, storage and disposal

Alll client test samples should be itemized on the job sheet and held on file by the techn
@ésponsible for testing.

—

Ak the completion of tests, the clients should be required to remove their samples within 14
dhys or issue instructions for forwarding, storage or disposal. Any instructions of this nature
cluded in the original test request and any associated costs should fall to the client.

—
—

0.2 Security of samples

orkshop area. Security should be maintained when personnel are\iot in attendance. This sho

1
Alll incoming samples should be stored in either lockable steel cupboards, or if too large, in a
\
phrticularly during after hours and scheduled test facility closures.

111 Test records

p

1.1 Filing of original test results

—3

he tester should have the responsibility of ensuging thatall original testresults are filed as app|

—

bst results should be as neat as possible, Tecorded on standard forms, or direct through a ¢
nterface and stored on disk and on a baekup device.

—

1{1.2 Verification of data

Test results should be calculated from raw data using a computer, and printed and stored on a g
file identified by the job number. Data typed into the computer should be checked by the technic

—

ay be called upon to.verify and initial the test results sheet.

=

p

1.3 Confidentiality and security

™

hch test file' should be confidential and only shown to the client. The client may choose to w
breement by notifying the test facility, naming persons who may have access to the client’s dg

QO

Testfiles should remain in a lockable filing cabinet when the test facility is unmanned.

cal staff

working
hould be

lockable
h1d apply

ropriate.

omputer

omputer
al officer

¢sponsible for the job-to-ensure accurate data reproduction. A second member of the technjcal staff

aive this
ta file.

Electronic data files and databases should be protected when the test facility is unmanned.

12 Diagnostic and corrective actions

12.1 Internal feedback

When new tests are conducted, the client should be made aware of the results through the test report. If these
results seem incorrect, repeat tests may be done, at the client’s expense, to confirm the original findings.

When familiar tests are conducted and unusual or abnormal results occur, the client should be informed.

Any repeat tests should be at the client’s discretion and expense.

© IS0 2012 - All rights reserved
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If a test sample is sub-standard, this should be reported to the client before the test.

If operator error is proven in the test, it should be repeated at the expense of the test facility.

12.2 External feedback
Client enquiries of a technical nature should be directed to the Test Facility Engineer.

Client complaints should be directed to the Test Facility Manager, who may choose to involve the
technical staff.

12.3 Verification procedures

The religbility of test facility testing should be monitored during ongoing operations, throtigh checks
between|different operators.

For instgnce, a sprinkler or emitter may be used as a reference sample. They may hetested for megn
discharg rate by one operator and then by the one who is carrying out the testing. As different operatofs
performlidentical tests at different times for the same client, all results should be cross-checked.

13 Test reports

13.1 Format of test reports

A test report is a formal record of results, without interpretation. A test report normally contains the
following sections:

— Report Identity;

— Titlg Page;

— List pf Contents;

— Test|Methodology;

— Sumjmary of Results;

— Perfprmance Tables;

— Perfprmance Graphs/Patterns where applicable;

— Appendices containing references and/or additional information.

Additionjl observations made during testing should be included in the summary of results section. Thjs
should npt to beused as a vehicle for the interpretation of the results.

The fornrats ef various standard reports should be prepared and kept on file for reference purposes.

13.2 Compliance testing

When testing is undertaken to determine compliance with a numerical statement of requirements and,
with regard to the range of uncertainty of measurement, one or more results are not unequivocally
acceptable or unacceptable, the endorsed report should state the numerical value and the range of
uncertainty. It may also state whether or not the item is considered to conform to the statement of
requirements.

13.3 Checking of reports

The report writer, normally a member of the technical staff, should check the accuracy of the report
against the original results.

12 © IS0 2012 - All rights reserved
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13.4 Revision of reports

Where an issued report needs to be extended, corrected or withdrawn, the writer should carry out the
required action. When, after issuing of a report, test data are found to be invalid, the original report
should be withdrawn and replaced by one marked “Replacement of Report No....”

The client should be notified promptly in writing of any event that casts doubt on a test result.

13.5 Retention of reports

Three copies of a report should be issued. Two copies should be sent to the client and onecppy filed
by the writer.

1 reports should be kept on an electronic backup device in compressed backup fofm. Manpal filing
should be performed in the test facility according to the report number.
14 Subcontracting responsibilities

Where the test facility procures outside services which directly affectthe outcome of tests, only those
s¢rvices shown by documented procedures to comply with specified:requirements should be ysed.

[y

5 Occupational health and safety

5.1 Responsibilities

anagement should be responsible for health and, safety and may assign a staff member to cdordinate
berational activities. Every staff member shouldbe conversant with the requirements of locpl health
hd safety regulations and other relevant documentation.

© O Z

health and safety manual should be previded to each staff member. The manual should be feviewed
nnually.

8 >

[y

5.2 Staff safety

—3

he test facility area in general may not present any immediate safety problems that staff should befaware of.

p

5.3 First aid and fire-fighting equipment

5.3.1 First aid kit
standard-first aid kit should be located in the test facility office.

aff using the kit should be responsible for ensuring that their injury is recorded in the ‘Injurie§ Record’.

H LN > m

heXkit should be maintained by the Test Facility Engineer or the delegated officer. Kits may be pvailable
rom local agencies.

-

15.3.2 Fire-fighting equipment

Every staff member should familiarize himself or herself with the location and capability of the fire
extinguishers in the building. A floor plan should be provided in Annex C to show their possible locations.

15.3.3 Reporting of accidents

All accidents should be reported as soon as possible to the Test Facility Manager or the delegated officer.
Two accident report forms should be submitted to the Test Facility Manager within 24 h of the accident.
These forms should be held on file. A copy should be provided in Annex D.
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The 24-h rule, coupled with the careful reporting of accidents and injuries, should be required for the
following reasons:

a) to protect the workers compensation rights of the individual;
b) to help the test facility eliminate hazards that may endanger others;

c) to satisfy other local regulations (specify which ones).

15.3.4 Building safety maintenance

All safetly maintenance should be directed to the Test Facility Manager who makes the necessafy
arrangeinents for safety maintenance tasks to be carried out.

t

UT

In an emergency, the delegated officer can make requests for maintenance, in the absenge ,of the Te
Facility Manager.

16 Accreditation: Test facility registration

The terms of test facility registration should be given in the Test Facility Annual Directory.
The apprfoved signatories for the test facility should be:

— Signpr 1 - all registered tests;

— Signpr 2 - all registered tests.

Test facility registered test certificates issued by the test fagility should comply with any local guidelings
or requirements.
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Typical amendment record

Test Farility ﬂppraring Manual (TFOM)

Section

Sheet

Issue No.

Issue Date

Authorij

red by

—3

b) take out any superseded entries;

d) retain all superseded entries on file for at least 2 years.

a) inserteach new or revised entry in its proper sequence in the manual;

c] insertthis amendment record immediately behind the Table-of Contents;

O receipt of this amendment record and the accompanying new or revised entries for your copy of the
FOM, you should:

Amendment Discard Insert
No. Date Section Sheet Issue # Section Sheet Ilssue #
© IS0 2012 - All rights reserved 15
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Annex B
(informative)

List of reference documents

Standard Year Part Description

(Providda list of ISO International Standards and any other standards used by the test facility.)
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Annex C
(informative)

Facility floor plan

( rovide a floor plqn of the facility idpn‘rifving fire exits and other information rpqnirpd by local
¢gulations.)

—
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Accident reporting form

(ProvidP an accident reporting form to meet the requirements of local rpgn]n‘rinn<)

18 © IS0 2012 - All rights reserved
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Annex E
(informative)

Test facility audit topics

eyl

.1 Organization

—3

st facility staff should have the competence, authority and time to achieve administrativeand technical
pbntrol over the operations covered by the registration.

(@)

el

.2 Staff

—3

st facility staff should have the competence, authority and time to achieve'administrative and technical
ntrol over operations covered by the registration. Subordinate staffshould be suitably qualffied and
titained for their assigned functions.

(o)

—3

pst facility-endorsed test documents should only be signed by anofficer who has the authority to sign.

eyl

.3 Testing environment

—3

he test facility should provide a testing environment that satisfies the conditions specified in the test
mlethods and suitable housing for test equipment.and records. Provision should be made fqr secure
storage of samples, equipment, files and reports:

When a test method specifies features of*a testing environment, management should bg able to
dpmonstrate compliance by means of re¢ords of monitoring with calibrated measuring equipment.

Alcess to areas affecting the outcome of tests and the security of information should be contrdlled.

eyl

.4 Equipment and test'materials

—3

he test facility should-have, in good working order, equipment and reference materials necg¢ssary to
hdertake tests carried’out in the test facility.

=

hen equipmentoutside the permanent control of the test facility is used, it should meet the callibration
r¢quirements‘of-the relevant reference standard.

.5  Measurement, traceability and calibration

Testing equipment having an effect on accura hould be calibrated in terms of national standards of
measurement and calibration documents should be retained in association with the equipment register.

E.6 Test methods

Where departures from standard test methods are necessary, details of such departures should be
recorded and acknowledged on test documents.

E.7 Management of test items

Each sample to be tested should be uniquely identifiable.

© IS0 2012 - All rights reserved 19


https://standardsiso.com/api/?name=da403d5f4e3231163b937416c5fcbd47

ISO/TR 15155-2:2012(E)

E.8 Records

The records system should allow the retrieval of original test data, for at least 3 years.

The records system should include the following:

E.9 Reg

Test docy
of measuy

Docume
endorseqnent. Endorsed documents should include the following:

sample identification;

test document identification;

iden

iden|
orig
iden

any

a tit

the mame in which the registration is held;

iden

the ¢

unique identification of the document;

chan

the identity of the test method and any deviations from it;

the
statq
and

any

a stg

ity of the test method;

Lity of the test equipment;

nal observations and calculations;
Lity of the person performing the test;

bther information specified in the test method.
ports and certificates

rement and any other information necessary to understanddheresults.

its reporting the results of tests within the terms of régistration may carry the test facilif

€;

fification of the facility;

late of issue of the document;

acterization and unique identification of the test item;

fest results, repprted either in the manner specified in the test method, accompanied by
bment of uncertainty, with the last figure of a numerical value adopted as a significant figur
or a statemeént-0f compliance or non-compliance with a specification;

bther information specified by the test method;

tement of conditions pertaining to reproduction;

iments should provide a clear, unambiguous statement of test results and include suitable unit

y

o

the signature of an approved signatory.

Each page of a multi-page document should bear a page number.

E.10 Complaints

Arecord should be maintained of all complaints and the corresponding action. All properly authenticated
complaints should be investigated and resolved.

20
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Annex F
(informative)

Sprayer test bench?

=

1 Building

ry

1.1 Testarea: 6 m x 6 m. The length of the test area will determine the size of the largest sprpyer that
in be tested. A test building should be large enough to allow a diameter of coverage. of’a sprayger with a
qdius of throw of 6 m.

= O

F{1.2 Testbench:2mx2 m.

Fj1.3 Ambient temperature: The value should be known to use it in.the data results (10 °C to 35 °C).
Relative humidity and ambient temperature should be measured, at’the start, midpoint and epd of the
tgst. For indoor testing, changes in temperature and humidity during the test should not exceed +5 % of
the pre-test ambient.

"y

1.4 Perform the tests indoors, in drift-free conditions,er'in an outdoor area under no wind c¢nditions
(maximum allowable wind speed less than 0,5 m/s).

Fl1.5 Draught-free conditions.

F{1.6 Surface: The test area should be a level surface.

H2 Pump

Dlepending on the range of sprayers to be tested it may be appropriate to have more than one piimp. It is
better to use more than oné pump if a large range of sprayers is to be tested since flow rates may range
fjom 0,12 m3/h to 30 m3/h. The number of pumps required will depend on the testing freqyency for
hch type of sprayers.

¢}

"y

2.1 Type: Centrifugal (flat curve) or turbine with a variable frequency drive.

=y

2.2 Range: Maximum flow rate of 0,77 m3/h, and pressure of 5,5 bar.

F3>, Test bench

F3.1 Steel, PVC or PE piping.

F.3.2 Sprayer connection: upright supply line with a nominal diameter of 12 mm. Attach test sprayers to
the supply line according to the field assembly recommendations of the manufacturer. Install the sprayers
vertically +2 %.

F.3.3 The sprayer nozzle should be at least 0,20 m above the openings of the collectors, or at a height as
specified by the manufacturer.

2) Alternatively, refer to ISO 8026.
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F.3.4 Filtration: 75 microns.

F3.5 The water supply to the pump should be controlled using a globe valve.

F.4 Water tank

F4.1 Capacity: 600 l.

F4.2 Temperature regulation device, maintaining water at a test temperature of 23 °C + 3 °C.
F.4.3 level control valve.

F.4.4 Nanual discharge valve.

E.5 Pressure regulation

F5.1 Nanually controlled valves: Two needle valves.

F.6 Pressure gauges
F.6.1 Type: Mechanical or electronic manometer.
F.6.2 Rlaced in the same plane as the main nozzle.

F.6.3 Accuracy: + 0,5 % of reading.

F.7 Flpw measurement

E7.1 Accuracy: 0,25 % of reading,

F.8 Callector design
F.8.1 (ollectors should bé identical.
F.8.2 (ylindricalof conical collectors, with side walls < 45° from the horizontal.

F.8.3 Thesheight of each collector should be at least twice the maximum depth of the water collectgd
during the+test, but not less than 150 mm.

F.8.4 Round opening with diameter from one half to one times the height, but should not be less than
85 mm.

F.8.5 The opening of all collectors should be in a common horizontal plane, with a slope not exceeding
2 % in any direction.
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F9 Application measurement

F.

F

F.

ISO/TR 15155-2:2012(E)

F

F.

ry

=

=y

"y

=y

=

"y

. -

9.1 Weighing method.

9.1.1 Type: Digital scale.

9.1.2 Accuracy:+1g.

92— Votunretricnrethod:

9.2.1 Probes

9.2.2 Accuracy: + 1 % of reading

10 Temperature measurement
10.1 Type: Mechanical or electronic.
10.2 Range: 0 °C to 45 °C.

10.3 Accuracy: £ 0,1 °C

11 Other measurement devices

11.1 Stop watch (accuracy 1 s).

12 Facility data sheet

13 Data analysis

13.1 Computerize‘the results with the appropriate software.

14 Typical sprayer bench configuration

be Figures F.1 and F.2.

12.1 Itis highly recommended.to keep a hard copy of test results and to design a standard datasheet.

©

ISO 2012 - All rights reserved
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| {TInE qz
Tank
Key
1 globg valve
2 need|e valve
3 pump
4 filter]
5 flow measurement
6 man¢meter
Figure F.1 — Sprayer test-bhench water supply system
Dimensions in centimetre¢s
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Figure F.2 — Sprayer test bench collector layout
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Annex G
(informative)

Valve test bench»

G.1 Test benches
Gl1.1 Valve size range: 25 to 80 mm, 100 to 250 mm, 250 to 600 mm.

Gl1.2 Pressure rating: 1 600 kPa and 2 500 kPa.

[on)

.2 Test equipment

Gl2.1 Pressure gauges.

[«p)

2.1.1 Type: Bourdon or electronic pressure transmitters,

- Range: 0 to 6 bar, 0 to 10 bar, 0 to 16 bar, 0 to 40 ban

- Dial:150 mm minimum.

- Accuracy: + 1 % of reading.

[*»)

2.1.2 Type: Differential pressure gauge.

- Range: 0 to 1,6 bar.

- Accuracy: + 1 % of reading.

Gl2.2 Flow meters.

- Type: Electromaghfetic or turbine.

- Accuracy: * 0725 % of reading.

Gl2.3 Thermometer.

- Type:Mechanical or Electronic.

- CAccuracy: £ 1° C.

The testing equipment should be periodically calibrated by a certified laboratory with traceability to
the national standards.

3) Alternatively, refer to ISO 7714, ISO 9635-1 to -5, ISO 9644, ISO 9911 and 1SO 10522.
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G.3 Typical valve test bench configuration

See Figure G.1.

—/
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Figure G.1 — Typical valve test bench configuration
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