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1- Check list based on ISO 17025 to be used by NLAB Assessors

Management requirements

Organization
ISO
Check 17025/2005
o | Legal status 4.1.1
, | Commitment of the lab. to meet requirements of ISO 17025, 4.12
customers and accreditation (recognition) body o
. Mapggement system covers work at permenant site or mobile 413
facilities o
. | Relation with key personnel in organization to avoid conflicts within 4.1.4
laboratory o
The laboratory shall have 4.1.5
— personnel and financial resources a
— arrangements to ensure freedom from pressures b
— procedures for client confidentiality c
— no involvement in any activities that would diminish d
confidence
J — organization and management structure e
— specific responsibilities of personnel f
— adequte supervision of testing and calibration g
— Technical manager h
— Quality manager i
— Deputies of key managerial personnel J
— awareness of personnel of their activities k
e | Top Manager ensures communication process 4.1.6
Management Systems
ISO
Check 17025/2005
¢ | Documentation of the management system 4.2.1
Policies and objectives of the management system 4.2.2
Quality policy statement
commitment of the management to good professional practice a
— laboratory standard of service b
® | — purpose of the management system related to quality c
— personnel familiarize themselves with the quality documentation d
— commitment to comply with ISO 17025 and continual e
improvement of the system
. | Top manager provides evidence of commitment to develop, maintain 423
and improve effectiveness of the management system -
. | Top manager communication about meeting customer and 42.4
regulatory requirements o
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ISO

Check 17025/2005
¢ | Reference in quality manual to the supporting procedures 4.2.5
e | Responsibilities of technical and quality managers 4.2.6
. | Top manager ensures integrity of the management system upon 4.2.7
changes o
Document control
ISO
Check 17025/2005
o | Procedure to control all documents 4.3.1
Review and approval of documents prior to issue
* | Master list of%%cuments and distribgtion 4321
— Authorized documents are available at all locations 4.3.2.2 (a)
| ke Periodical review of documents b
— Obselete documents are promptly removed c
— Retained obselete documents are marked d
Control box of documents
e | ( issue date — revision identification — page numbering — total 4.3.2.3
number of pages — mark of end of document — issuing authority )
Document changes
ISO
Check 17025/2005
—  The original author reviews and approves changes
* | — Designated personnel to review and approve changes have 4.3.3.1
good background
o | Alterd or new text shall be identified 4.3.3.2
. Ammendments by hand pendipg shall be marked, initialed and dated 4333
- revised document shall be reissued soon
. | Procedure for change and control of documents mintained in 4.33.4
computer
Review of requests, tenders and contracts
ISO
Check 17025/2005
e | Procedure for review of requests, tenders and contracts 4.4.1
ol — Apptopriate test method is selected and meets customer 44.1 ¢
requirements
o | — Records of reviews, discussions with customers shall be 4.4
mintained
e | — Review shall cover work to be subcontracted 4.4.3
e | — Customer shall be informed of any deviation from the contract 4.4.4
e | — Ammendments of contract after work has commenced 4.4.5
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Subcontracts of tests and calibrations

ISO
(SIEES 17025/2005
Subcontraction shall be with a laboratory which complies with ISO
. 4.5.1
17025
o | Written advice and approval of the customer 4.5.2
¢ | Responsibility of the subcontrcted work 4.5.3
o | Register and evidence of subcontractor compliance with ISO 17025 4.5.4
Purchasing services and supplies
ISO
Check 17025/2005
e | Procedure for purchasng, reception and storage of consumables 4.6.1
e | Inspection/Verification of purchased things against specifications 4.6.2
. Review and approving technical content of purchasing documents 4.6.3
prior to release e
e | Evalution of suppliers and maintaining records of evluation 4.6.4
Service to the customer
ISO
(el 17025/2005
Cooperation with customers in lab. monitoring work 4.7.1
e | — reasonable access to witness test/calibration a
— preparation, packaging and dispatch of items/samples b
e | Feedback from customers and analysis of information 4.7.2
Complaints
ISO
(SIEES 17025/2005
, | Procedure for resolution of complaints - records and corrective 4.8
actions )
Control of non-conforming testing and/or calibration work
ISO
(IS 17025/2005
Policy and procedure to be implemented in case of non-conforming 4.9.1
work
- responsibilities and authorities for the management of non-
. conforming work
- evaluation of significance of non-conforming work b
- mmediate corrective action c
- customer notification d
- responsibility for authorizing resumption of work e
e | Recurrence of non- conforming work 4.9.2
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Improvement

ISO
Check 17025/2005
, | Continual improvement of the effectiveness of the management 4.10
system )
Corrective actions
ISO
Check 17025/2005
, | Procedure and designated authorties for implementing corrective 4.11.1
actions T
e | Analysis of root causes of the problem 4.11.2
. | Selection and implementation of appropriate corrective actions 4113
Documentation of changes resulting from corrective actions o
e | Monitoring results of correctve actions 4.11.4
. | Additional audits when there is a doubt of compliance with ISO 4.11.5
17025 or policies of the lab o
Preventive actions
ISO
Check 17025/2005
. | Identification of potential sources of non- compliances -preventive 4121
action plan to be implemented and monitored T
o | Initiation of preventive actions and ensure their effectiveness 4.12.2
Control of records
ISO
Check 17025/2005
Procedure for identification, collection, indexing, access, filling,
storage, maintenance and disposal of quality and technical records
e | — Records shall be legible, stored, retained and kept away from | 4.13.1.1
damage or deterioration or loss
— Retention time of records
Security and confidentiality of records
e | — Protection and back-up of records stored electronically 4.13.1.2
— Controlled access of electronic records
Technical records
ISO
Check 17025/2005
— Records of original observations
— Calibration and personnel records
e | — Copy of each test report and calibration certificate issued 4.13.2.1

— Factors affecting uncertainty
Records include identity of personnel responsible for sampling,
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ISO

Check 17025/2005
calibration, test
Observation, data and calculation shall be recorded immeditely and
. : 4.13.2.2
traceable to the specific task
. | Mistakes shall be crossed out not erased and correct values entered 4.13.2.3
alongside T
Internal audits
ISO
Check 17025/2005
. | — Plan of internal audit for all elements of the management system 4.14.1
— Independent auditors T
. | — Timely corrective actions to be taken when findings last doubts 4.14.2
on validity of results T
e | — The area audited and audit results shall be recorded 4.14.3
. | — Follow-up on the implementation and effectiveness of the 4.14.4
corrective action T
Management review
ISO
Check 17025/2005
e | Predetermined schedule (agenda) and procedure 4.15.1
. | — Findings and actions arise to be recorded 4.15.2

— Actions to be carried out in a time scale
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Technical requirements

— Laboratory shall use appropriate method when customer does not
specify one

Personnel
Check e
Ensure competence of personnel — approprite supervision of personnel 5.1
under training -
Training program of personnel 5.2.2
Contracted staff shall be supervised and competent 5.2.3
Job description of personnel 5.2.4
— Authorization of personnel to perform tests/calibration — issue test
reports / ca}libration certificates — opinions and interpretations — 525
operate equipment
— Records of personnel are maintained and available
Accomodation and environmental conditions
Check P
Laboratory facilities and environmental conditions are suitable 5.3.1
— The laboratory shall monitor, control and record environmental
conditions 532
— Tests and calibrations to be stopped when the environmental e
conditions are not Ok
Effecti\{e geparation between neighbouring areas to prevent cross- 533
contamination
Determined extent of control of access to laboratory areas 5.34
Good housekeeping in the laboratory 5.3.5
Tests and calibration methods and method validation
ISO
Check 17025/2005
— Appropriate methods and procedures for tests and calibrations
— Instructions on the use and operaton of equipment
— Instructions, standards and manuals are updated and available 5.4.1
— Deviation from methods shall be documented, technically
justified, authorized and accepted by the customer
Select Mrthods
ISO
Check 17025/2005
— Test / Calibration methods used meet customer needs
— Ensure use of the latest version of standards when possible
— Preferable use international, regional and national standards 5.4.2
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ISO

measuring equipment

Check 17025/2005
— Customer to be informed by the chosen method
— Confirmation that the laboratory can operate standard method
— Informing customer if his proposed method is inappropriate or
out of date
Laboratory — developed calibration/test methods is a planned 5.4.3
activity done by competent staff o
Non-standard methods to be agreed upon with customer and to be
. 5.4.4
validated
Non-standard methods, laboratory developed methods and standard 5459
methods used outside their scope should be validated T
Validation means that performance characteristics of the method
5.4.5.3
shall meet customer needs
Estimation of uncertainty of measurement
ISO
[Check 17025/2005
A calibration lab or a testing lab performing its own calibration 5.4.6.1
shall have and apply procedure to estimate its uncertainty T
Testing. laboratory shall have and apply procedure to estimate 5.4.6.2
uncertainty
All uncertinty components shall be taken into account 5.4.6.3
Control of data
I
Check 1702812005
Check of calculations and data transfer 54.7.1
Use of computer and automated equipment 5.4.7.2
— Developed software shall be validated a
— Procedure for integrity, confidentiality, storage, transmission and b
control of data
— Proper environmental and operating conditions for computers c
and automated equipment
Equipment
ISO
Check 17025/2005
The lab has equipment suitable for correct performance 5.5.1
Equiment and its software to achieve required accuracy and comply 5.5
with specifications of test/calibration -
Authorized personnel to use equipment by up-to-date and available 553
instructions -
Unique identificaton of equipment used for testing and calibration 554
Record for each item of equipment and its software 5.5.5
Procedure for handling and transport and plan of maintenance of 55.6
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Check

ISO

17025/2005
. | Deffective equipment shall be taken out of service and marked until 5.5.7
repair and recalibration -
e | Calibration label of equipment 5.5.8
Check of performance and calibration of equipment that was outside
. 5.5.9
the control of the lab
e | Defined procedure of intermediate check 5.5.10
. Progedure to apply correction factors resulting from calibration of 55.11
equipment
Safeguarding equipment from adjustments that would invalidate
. Lo 5.5.12
calibration results
Measurement traceability
ISO
Check 17025/2005
. | Calibration program of all measuring equipment and subsidary 5.6.1
equipment (e.g. measuring environmental conditions) o
Calibration of equipment to ensure traceability of measurement
. . 5.6.2.1.1
results to the SI units
, | Traceability can be obtained from either NMI or accredited | 5.6.2.1.1
laboratory Note 1
If traceability to SI can not be made
e | — Use of CRM + specifed method/standard 5.6.2.1.2
— Participation in PT where possible
. | Calibration program of reference standards which shall not be used 5.6.3.1
for any other purpose T
— Reference materials (RM) shall be traceable to SI units or to
. CRM where possible 5.6.3.2
— Check of internal RM as far as is technically and economically R
possible
Program and procedure for intermediate calibration checks of
. : 5.6.3.3
standards and reference materials
* | Procedure for safe handling and storage of reference materials 5.6.3.4
Sampling
ISO
Check 17025/2005
e | Plan and procedures for sampling when relevant 5.7.1
Deviation from sampling procedure upon customer need shall be
. . 5.7.2
recorded and communicated to personnel
— Recording data relating to sampling as part of test/calibration
* | — Data shall include name of sampler and environmental conditions 5.7.3
if relevant
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Handling of test and calibration items

ISO
Check 17025/2005
Procedure for handling of test/calibration items that protect interests
. 5.8.1
of the laboratory and the customer
* | System for identifying test/calibration items 5.8.2
. | — Recording abnormalities upon receipt 5.8.3
— Ask for further information from customer when needed o
. | Procedure to avoid deterioration, loss or damage of test/calibration 5.8.4
items and special conditioning when needed o
Assuring the quality of test and calibration results
I
Check e
— Quality control procedure for monitoring the validity of tests and 5.9.1
calibrations
— Recording the resulting data to detect trends
— Plan and review of monitoring data
. » Regular use of CRM and/or quality control using RM a
» Participation in interlaboratory comparison or PT b
= Repeatability or reproducability of results c
= Retesting or recalibration of retained items d
= Correlation of results for different characteristics of an item e
* | Quality control data analysis and corrective actions when needed 5.9.2
Reporting results (_calibration certificates and test reports )
ISO
Check 17025/2005
— Results of tests or calibrations performed for internal customers
or in case of written agreement with customer may be reported in
. a simplified way 5.10.1
— All information in 5.10.2 to 5.10.4 which is not reported to the
customer shall be available in the laboratory
e | Common information in test reports and calibration certificates 5.10.2
. . . 5.10.3.1
* | Additional information to test reports 51032
* | Aditional information to calibration certificates 5.104.1
Statement of compliance with specification in the calibration
. . 5.10.4.2
certificate
Calibration results before and after adjustment or repair of an
o | 5.104.3
instrument to be reported
. | No calibration interval in the certificate or in the calibration label 5.10.4.4
except in case of agreement with customer T
. | Documentation of the basis upon which opinions and interpretations 5.10.5

are made
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ISO

Check 17025/2005
— Subcontracted test results shall be identified in the test report of
the contracting lab 5.10.6
— The subcontracted calibration laboratory shall issue the o
calibration certificate to the contracting laboratory
Requirements of ISO 17025 shall be met in case of telephone, fax,
. o o 5.10.7
telex, e-mail transmission of test/calibration results
— Amendments to test reports or calibration certificates shall be
made in a further document
5.10.9

— When it is necessary to issue new report or certificate, this shall
be uniquely identified and contain reference to the original that it

replaces
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2- Model Plan for Technical Assessment of a Testing Laboratory

Sample Receiving Area

Test Demonstration

e Test method against Exp.
e Internal Calibrations
e Equipment
— Calibration
— Maintenance
e Reference materials
e Quality control
e Environmental conditions
e Personal competence

e PT participation
e Uncertainty budget

Testing Reports produced

Use of NLAB-ILAC MRA Mark
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3- Model Plan for Technical Assessment of a Calibration

Laboratory

Calibration Items Receiving Area

Calibration Demonstration

e Calibration method against Exp.
e Measurement standard used
— Calibration
— Immediate checks
— Maintenance
e Traceability to SI units
— Calibration program
— Certificates
¢ Quality control (if any)
¢ Environmental conditions

e Personal competence

e PT participation
e Uncertainty budget

e Calibration Certificates produced

e Use of NLAB-ILAC MRA Mark
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4- Professional and human attributes of assessors

e Prepare very well and do your homework

e Control your time

e Hear all, see all and say nothing

e Verify and be objective

e Look for facts, nothing but facts

¢ Do not go into arguments

¢ Do not ask more than one question at a time
e Do not be afraid to wait for an answer

e Do not talk down to staff

¢ Do not answer the questions themselves

e Complete all forms before assessment

¢ Do not be policeman and establish the right climate
¢ Do not criticise laboratory staff

¢ Give thanks for assisstance received

¢ Give credit where it is due

e Do not be afraid of a clean bill of health

¢ Be friendly, polite and impartial

e Speak clearly and listen carefully
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5- Some important accreditation issues

1-

O-

Laboratories which are part of larger organizations have to show
records which prove that they provide purchasing departments of
their organizations with technical specifications of the purchased
items.
Laboratories must define expiry dates of chemicals, chemical
reagents and chemical solutions.
Subcontracting must be made with testing and/or calibration
laboratories accredited by an ILAC signatory.
Traceability of measurements can be achieved through calibration
either at

1. National metrology institute

2. Calibrtion laboratory accredited by an ILAC signatory
Testing laboratories are allowed to perform their own internal
calibrations without accreditation under the following conditions :

1- Trained staff

2- Documented calibration method

3- Traceability of measurements to the SI units

4- Suitable environmental conditions

5- Estimation of uncertainty of measurements

6- Issuing calibration certificate in accordance with ISO 17025
NLAB will hve these internal calibrations at testing laboratories
assessed.

Uncertainty figures given in the calibration -certificates of
equipment used for testing or calibration shall be appropriate to the
purpose of standard specifications.

Uncertainty figures produced by accredited calibration laboratories
must not be smaller than their claimed best mesurement capability
BMC.

Uncertainty figures produced by accredited calibration laboratories
must not be smaller than that claimed by the traceability provider.

10- Computer programs designed by the laboratory must be validated.

6- How to pick the correct ISO 17025 subclause

In order to select the right ISO 17025 subclauses against the non-
compliance you may find , you have to:
1- Define the problem very precisely and correctly
2- If you define it correctly, this will lead you to the correct ISO
17025 chapter
3- If you go to the correct ISO 17025 chapter, you will be able to
select the correct subclause.
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7- Principles of traceability

e Calibration : Determination and documenting the deviation of the
indication of a measuring instrument from the conventional "true"
value of the measurand table

e Traceability : A process whereby the indication of a measuring
instrument can be compared with a national standard for the
measurand in question in one or more stages .

e Traceability of measurement results to the (SI ) Units can be
achieved by calibration .

Table 1. SI base units:

Base quantity Name Symbol
Length meter m
Mass kilogram kg
Time second S
Electric current Ampere A
Thermodynamic kelvin K
Amount of substance mole mol
Luminous intensity candela cd

National standa

Accredited calibration labokatory

Company's Ref. standard

Reference standards \ <+ Transfer standard | Calibration center
|
|

In-house calibration laboratory
Working standards

Company's test equipment

Products to be manufactured

Metrological infrastructure Domain of the company
. Page 27 of 35
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Elements of traceability

e An unbroken chain of comparisons going back to a standard
acceptable to the parties, usually a national or international standard

e Measurement uncertainty, the measurement uncertainty for each step
in the traceability chain must be calculated according to defined
methods and must be stated so that an overall uncertainty for the
whole chain may be calculated

e Documentation; each step in the chain must be performed according
to documented and generally a acknowledged procedures; the results
must equally be documented

o Competence; laboratories or bodies performing one or more steps in
the chain must supply evidence for their technical competence (e.g.
by demonstrating that they are accredited )

e Reference to SI units; the " appropriate" standards must be primary
standard for the realization of the SI units

e Recalibration; calibrations must be repeated at appropriate intervals;
the length of these intervals depends on a number of variables (e.g.
uncertainty required, frequency of use, way of use, stability of the
equipment )

Levels in the calibration hierarchy
e International
SI units
Primary standards decided by (CGPM ) (BIPM)
— Development and maintenance of primary standard
— Organizing key comparisons on the highest level
e National metrology institutes
— Are the highest authorities in metrology in almost all
countries
— Maintain the " national standards" of the country which are
the sources of traceability for the associated physical
quantity in that country
— Ensure that measurements are traceable to the "SI" units
— Ensure that the primary standards are themselves
internationally comparable
— Responsible for disseminating the units of measurement to
users
e Accredited calibration laboratories
— Their task i1s to calibrate working standards maintained by
laboratories at industries and services
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e In-house calibration laboratories (Factory calibration laboratory)
— Their task is to calibrate regularly the measuring and test
equipment used in a company against its reference standards

Terminology in the hierarchy of standards
e Primary standard
A standard that is designed or widely acknowledged as having the
highest metrological qualities and whose value is accepted without
reference to other standards of the same quality

e Secondary satandard
Measurement standard whose quantity value and measurement
uncertainty are assigned through calibration against , or comparison
with , a primary Measurement standard for a quantity of the same
kind

e Reference standard
A standard, generally having the highest metrological quality
available at a given location or in a given organization, from which
the measurements made there are derived

e Working standard:

— A standard which is usually calibrated against a reference
standard and is used routinely to calibrate or check material
measures or measuring instruments

— Working standard may also at the same time be reference
standards. This is particularly the case for working standards
directly calibrated against the standards of a national standards
laboratory

e Transfer standard :
A standard used as an intermediary to compare standards

Traveling standard:
A standard, sometimes of special construction, intended for
transport between different locations

International standard
A standard recognized by an international agreement to serve
internationally as the basis for assigning values to other standards
of the quality concerned

National standard
A standard recognized by a national decision to serve, in a country,
as the basis for assigning values to other standards of the quality
concerned
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8- Information on protocols and reports of profeciency testing

Definition :
Interlaboratoy comparisons designed and operated to assure laboratory
performance in specified areas of testing, measurement of calibration

Aims of ( PT ) Scheme:

e PT scheme are used by laboratory accreditation bodies as part of
the assessment process to assess the ability of laboratories to
perform competently tests for which accreditation is held

e Establishing the effectiveness and precision of test methods

e Checking the individual testing performance of laboratory staff

e Determining the characteristics of a material to a particular degree
of accuracy ( such as in preparation of reference material )

Planning:
A plan should be agreed upon and would include;

Name and address of the (PT) provider

Names of personnel involved in the design and operation of (PT)

Nature and purpose of the (PT) scheme

Name and address of bodies involved in the provision of the

scheme e.g. sampling, sample processing, homogeneity testing and

assigning values

e The number and identity of expected participants

e A description of the manner in which test items are to be obtained,
processed, checked and distributed.

¢ Information to be supplied to the participants and the time schedule

for the phases of the (PT) scheme

Expected initial and target dates or deadline of the scheme

Information on methods which may be used to perform tests

An outline on the statistical analysis to be used

A description of the data or information to be returned to

participants

The basis of performance evaluation technique

e The extent to which test results and conclusion will be made public

Homogeneity and stability testing
e Statistical random selection of a representative number of samples
to assess homogeneity of the material
e Assessment of homogeneity is to be made after packaging the
material in its final form and before distribution to participants
e Test items shall be demonstrated to be sufficiently stable
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Statistical design:

Selection of statistical model for data analysis technique

Careful consideration is to be given to:

— Precision required or expected from the test

— The samallest differences to be detected between participating
laboratories at a desired confidence level

— The number of participants in the scheme

— The number of samples to be tested and the number of repeat tests

— Procedure to be used to identify statistical outliers

Materials handling and storage

Best items shall be preserved and segregated from all chemicals
and other materials from the time of preparation

Adequate packaging of all test materials

Secure storage areas to prevent damage

Method for authorizing dispatch to, and receipt from storage areas

Data analysis and records:
Evaluation of performance

Overall performance against prior expectations taking
measurement uncertainties into account

Variation within (intra) and between (inter) laboratories )

Variation between methods or procedures if applicable

Possible sources of error (with reference to extreme results) and
suggestion for improving performance

Any other suggestions, recommendation or general comments
Conclusions

Proficiency testing scheme reports

Name and address of the provider

Date of issue of the report

Report number and clear identification of the scheme

Clear description of items or materials used

Laboratory participation code and test results

Statistical data and summaries, including assigned values and range
of acceptable results and graphical displays

Procedures used to establish any assigned value

Details of the traceability and uncertainty where applicable
Comments on participants performance by the provider

Reference to the protocol and procedures of design

Statistical procedure for analysis ( where appropriate )

Advice, where appropriate on the interpretations of the statistical analysis
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Communication with participants

e Provider shell provide participants with information on :
— Protocol of the (PT) scheme
— How to apply to participate
— Scope of the scheme
— Fees for participation
— Polices about which laboratory may participate
e Notification to participates if any changes in the scheme happened
e Participants can refer to the provider if they disagree with the
assessment of their performance in (PT) testing scheme
e Feedback from participants should be encouraged

Confidentiality

e The identity of participation in a (PT) testing scheme shall be
confidential

e All information supplied by a participant to the provider shall be
treated confidential
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