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Short History

May 1992 was founded Department for measuring instruments and precious
metals within Ministry of Economy;

April 1995 former Department has been transformed into Bureau for
standardization and metrology, according to the new Macedonian Law on
measuring unites and measuring instruments ("Official Gazette of RM"
No.23/95);

September 2001 Bureau for standardization and metrology has been
transformed into Service for Standardization and Metrology, according to the
Law on Government Bodies;

July 2002 was founded Bureau of Metrology, according to the new
harmonized Law on Metrology ("Official Gazette of RM" No0.55/2002).
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Quality infrastructure in Republic of North Macedonia
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Metrology - main part of Quality infrastructure

Industrial Scientific Legal

International

Regional

National

Bureau of metrology (BoM)
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ID of Bureau of metrology (BoM)

v" BoM is responsible governmental body for implementation of

= Law of metrology (“Official Gazette of the Republic of Macedonia”
No.55/2002)

= Law on control the goods of precious metals (“Official Gazette of the
Republic of Macedonia” No.23/92)

= Law of vehicles (“Official Gazette of the Republic of Macedonia”
No.140/08) — administrative body

v" BoM fulfills the function of National Metrology Institute —=NMI
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Bureau of Metrology - National Metrology Institute

» Realization and maintenance of measuring standards
» International recognition of the national metrology infrastructure
» Ensuring traceability of measurements on International level

» Calibration of standards and measuring instruments
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Bureau of Metrology in function of industrial/scientific metrology

Purpose

» Providing a framework for traceable and

internationally recognized measurements

» Development of measurement procedures
and methods

» Research

» Quality assurance

> Accredited activities
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Bureau of Metrology in function -- egal metrology
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Legal metrology - a branch of
metrology that involves the implementation
of regulations in order provide an
appropriate level of quality and
credibility for the results of
measurements related to official {
controls, trade, health, safety environmen¥

v' BoM is responsible for performing
initial and periodical verification

of measuring instruments, ~
control of pre-packed products, metroloSi
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ORGANIZATIONAL STRUCTURE OF BoM

|| State Advisor II_

!

SECTOR FOR DEVELOPMENT OF METROLOGY I ||
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Department for physical and mechanical quantities :

Laboratory Laboratory
for mass for pressure
Laboratory for
Volume and flow

Department for calibration of electrical quantities .
acoustics and vibration :

Laboratory for
Electrical quantities

Laboratory for
Acoustics and vibration

Laboratory for
Time and frequency

ol

Department for physical and chemical quantities

Laboratory for
Reference materials

Laboratory for
testing petroleum and
petroleum products

SECTOR VOR VERIFICATION, HOMOLOGATION SECTOR FOR GENERAL
AND PRECIOUS METALS ISSUES AND IT
Laboratory for
Temperature and relative :
humidity '
E Department
for human
resources

Department for
homologation of vehicles

Department for
control of precious
metals articles

Department
for financial affairs,
public procurement,
and internal revision
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ORGANIZATIONAL STRUCTURE OF BoM

Number of employees
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v' BoM currently has a total of 39 employees, 1/3 of them are in the Sector for
development of metrology;

v During the years, BoM faced with decreasing number of overall employees, due to
retirement or job change;

v' Although the number of employees is decreasing slightly, BoM manage to respond
to all requests of all interested parties.
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KEY STAFF AND RESPONSIBILITIES in acc. to EN ISO/IEC 17025:2017

Key staff of BoM:
* Director
* Quality Manager
* Technical managers of the laboratories

e  Organization, governance and coordination of the overall activities of the
Bureau of Metrology;

e  Preparation of strategic documents for continuous development of BoM and
national metrology infrastructure;

e Implementation, maintaining and improvement of the Quality Management
System/Determining the Quality Policy and its aims;

e  Approval of the QMS documents;

e  Ensuring that all necessary equipment and sufficient qualified personnel are
available in the laboratories;

e  Recognition the fluctuation of staff as significant risk and defines actions in
aim to reduce it;

e  Ensuring good communication within the organization.

12




Ministry of economy-Bureau of metrology

Skopje, Republic of North Macedonia

DIRECTOR MAIN CHANGES IN KEY PERSONNEL

MERITA MUSTAFAI

QUALITY MANAGER

BIANKA MANGUTOVA-STOILKOVSKA
SECTOR FOR

DEVELOPMENT OF METROLOGY

DEPARTMENT FOR PHYSICAL & MECHANICAL QUANTITIES

LABORATORY FOR MASS -BIANKA MANGUTOVA- STOILKOVSKA
LABORATORY FOR PRESSURE - NENAD PETROVSKI

2017 2017/2018 —
LABORATORY FOR VOLUME & FLOW - JOVAN ATANASOVSKI Director Acting Director
Dimitar g Director

LABORATORY FOR TEMPERATURE & REL.HUMIDITY - OLGICA
PETRUSHOVA

Parnardjiev Robert
Vasilkovski

Merita Mustafai

DEPARTMENT FOR ELECTRICAL QUANTITIES, ACOUSTICS AND

VIBRATION 2019
LABORATORY FOR AC/DC — ANETA ATANASOSKI QM - Bianka Mangutova-
Stoilkovska

LABORATORY FOR ACOUSTICS & VIBRATION — GJORGJI POPOSKI
LABORATORY FOR TIME AND FREQUENCY - ARMIN MIRTO

2019
Technical Manager of
DEPARTMENT FOR PHYSICAL AND CHEMICAL QUANTITIES e t'"y T olgum e
LABORATORY FOR TESTING PETROLEUM AND PETROLEUM PRODUCTS A2 e Bl 17 2D
testing petroleum products
JOVAN ATANASOVSKI — Jovan Atanasovski

13



@ Ministry of economy-Bureau of metrology
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QUALITY MANAGEMENT SYSTEM OF BoM

Mission and vision

Construction of a sustainable and functional metrological system
Providing a basis for stable measurements

Measurements that are comparable

Measurements that are coherent

Measurements recognized outside the national framework

vV V V VYV V V

Measurements that meet the needs of the economy, society and

citizens
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Mass

Pressure

Volume & Flow

Electricity
Temperature

Time
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IMPROVEMENTS 2017-2021 Mass calibration laboratory

» Accredited on National level, since 2012
(weights and balances)

» 2013 - Published CMC in KCDB BIPM
from 1 mg - 20 kg, E2 class

» |PA 2019 - Robotic mass comparator, with the
range from 1 mgto 1 kg

» 2020 - Participation in EMPIR Real mass

17
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IMPROVEMENTS 2017-2021 Laboratory for volume and flow

FY

» Accredited on National level, since 2012
» 2013 - Published CMC in KCDB BIPM
Volume -
Gravimetric method - from10 pL to 10000 ml
Volumetric method- from 2 L to 10000 L
Flow - from 0.02 to 90 m3/h

» 2019 - Fluid flow, volume of liquid — merged and
extended CMCs

Volume —
Gravimetric method - from10 pL to 50 L
Volumetric method- from 2 L to 10000 L
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IMPROVEMENTS 2017-2021 Pressure laboratory

» Accredited on National level, since 2012
» Preparation of CMCs for submission

» 2021 - Participation in EMPIR CEFTON

J 14 £UL<L, FOrtuc |
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Skopje, Republic of North Macedonia

IMPROVEMENTS 2017-2021 Laboratory for temperature and relative humidity

Accredited on National level, since 2012

2016 - Published CMCs for temperature in KCDB
BIPM

2016-2018 Participation in EMPIR HUMEA

2020 - Preparation of CMCs for relative humidity
2021 - Regional Consultancy Fund for Quality
Infrastructure (SEE QI-Fund) - Infrared calibrator
for calibration/testing of infrared thermometers

9 Jth T a ] 38 aods oo lf ENT 2N27? L r o1l
L/7*" TC-Qualiity meeting, April 05-07 204, Portugal 20
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IMPROVEMENTS 2017-2021 - Accreditation of laboratories for electrical quantities,
acoustic, time and frequency
2016 - 2021

v’ Laboratory for AC/DC LF
v’ Laboratory for acoustic and vibration

2017 - In February, Time and frequency lab officially
starts sending data to BIPM - data published Circular
T publication

2021 Accreditation of the laboratory
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IMPROVEMENTS 2017-2021

IPA 2019 - Laboratory for
length and angle

IPA 2019 - Laboratory for
reference materials
(production of ethanol in
water and testing of
breath analyzers).

17" TC-Quality meeting, April 05-07 2022, Portugal
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IMPROVEMENTS 2017-2021 - Laboratory for testing petroleum and petroleum products
- fuel oil
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IMPROVEMENTS 2017-2021 QMS Documentation

Laboratory Procedures
how we do it?

All QMS documents are
reviewed at least once a year

Quality Manual - version 8
issued in September 2020

QMS covered 7 calibration
laboratories (mass, pressure,
volume and flow, temperature
and humidity, AC/DC low
frequency, acoustics, time and
frequency) and 1 laboratory for
testing petroleum and
petroleum products)



Ministry of economy-Bureau of metrology
Skopje, Republic of North Macedonia

IMPROVEMENTS 2017-2021 BoM's QMS

MAIN CHANGES

2019 Peer-review of QMS according to ISO/IEC 17025:2017- EURAMET
project N°1208 - Peer review of QMS and 3 laboratories - mass,
volume&flow and temperature;

2020 Re-accreditation of the laboratories by NAB (pressure, AC/DC low
frequency, relative humidity and acoustics);

2020 Initial accreditation of laboratory for testing petroleum and petroleum
products (15 — teen testing methods) by NAB;

2021 Extension of the scope of accreditation in the field of time and
frequency and increased 3 new methods for testing petroleum products

26
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2017

Skopje, Republic of North Macedonia
IMPROVEMENTS - PARTICIPATION IN ILCs

2019-2020
) Pilot lab or Identification of Parameters/ range of
Type of ILC/PT | Fieldisubfield provider of ILC/PT ILC/PT measurements Status
" . Pilot lab or Identification of Parameters/ range of
: Type of ILC/PT | Field/subfield provider of ILC/PT ILC/PT measurements Status
ILC Flow INRIM EURAMET 1395 Vofumitc;énfanson Waiting for results A S00E
EURAMET key M/mass cMI EURAMET 1300/ ass: 9 Ongoing
Guid W comparison EURAMET.M.M-S7
uide on the
calibration, operation - Comparison of 500 kg
Research Flow EIM EURAMET 1295 and handling of Waiting for results stainless steel
micropipettes standard
EURAMET.MM- | Key comparisonof 1 |\ will be EURAMET key M/mass BEV EURAMET 1346/ | K9 "ﬁi;‘;”dam Final report
ILC M BEV K4.2015 T.e. kg mass standards performed in March 2018 compatison EURAMET.M.M-
EURAMET 1346 linked to CCM.M-K4 K4.2015
Key comparison of 1
kg mass standards
linked to CCM.M-K4
20 18 EURAMET key F/Flow MIRS EURAMET 1479/ Ongoing
comparison EURAMET.M.FF-S14 1000 L
Pilot lab d fi . P ' " Inter-comparison of
. - ilot lab or entification o arameters/ range of 1000 L proving tank
Type of ILC/PT Field/subfield . Status —
provider of ILC/PT ILC/PT measurements EURAMET TThermometry FSB-LPM EURAMET 1442 R:;[I)a%i ?;Jgsld;oyrrf]rzrt-n Ongoing
n comparison Comparison in the ~
EURAMET key Mimass cMmi EURAMET 1300 / Mass: 500 kg Ongoing o temperatures from
- pe of EMPIR 10°C to 50°C
comparison EURAMET.M.M-S7 N
project HUMEA
EURAMET key M/mass BEV EURAMET 1346/ | ' ¢ ""asi‘:‘sas”dard’ B1| Measurements made,
comparison EURAMET.M.M- Draft A is expected at the
K4.2015 TC-M meeting in April 202 1
. 2019
Key comparison of 1
kg mass standards Pilot lab or Identification of Parameters/ ran
! . . ge of
linked to CCM.M-K4 Type of ILC/PT Field/subfield pr:::ét;.l;rTof ILCIPT measurements Status
1-10 L Mass: 500 kg . .
Research F/Flow EIM EURAMET 1295 10-100 pL Draft B EURAMET key M/mass CMI EURAMET 1300/ Final report published in
Guide on the 100 — 1000 pL comparison EURAMET.M.M-S7 July 2021
calibration, operation 100 pL (constant Comparison of 500
and handling of volume) kg s“:‘“':ssds'ee'
micropipettes standar
F/Flow EURAMET 1479/ -
EURAMET key MIRS EURAMET M.FF-514 1000 L Ongoing
comparison
Inter-comparison of
1000 L proving tank
EURAMET | T/Thermometry FSB-LPM EURAMET 1442 | Reative humidly from Ongoing
- N N rh to 95 %rh at
comparison Comparison in the temperatures from -
scope of EMPIR ‘WDU“C P
project HUMEA

27
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CALIBRATION AND MEASUREMENT CAPABILITIES
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IMPROVEMENTS - CALIBRATION CERTIFICATES

Number of certificates under
CIPM MRA Logo

200
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2017

B Number of issued certificates

400 -

200 -

| _
0 —= 1§ _

2017 9 \\7

18

M temperature
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IMPROVEMENTS 2017-2021 — SERVICE TO THE CUSTOMER

EHPO 3A METPOJIOTHJA GF 1-043
HP-\LU-L.'.[HIII\ 3-\13-\.‘[ FAITHIA crpara 1 of 1
valuation (uestionnaire) Bepsmja 2 Arryer 2019

J Book of impressions Cn e s . o . . et B o .S

TNPAIMATEME & EOETHHYHpaHO moJofpyEsme Ha yonyreTe Ea BM xom mesraTe. Bo omsoc Ea Toa, Bm npempa‘r\'xnne

pea.mu 1A re mspasere Bammme mrkycTsa, Opo@nesm o safenems, ano muc‘mjar 4 13 JOMPHEECETE KO MOEATEMOOIENTO
CHETETE M VESMPEMVEARS B3 YOUVTRTS KoM I EvEE Baporo sa

(] Questionnaire - available on e Rt

1

Ee MONEAMS, IS0EVEETE HENDE OF OON0TY HIEGNSsMTe  SUTSPEATHEM, B0 ISEMCEOCT 0f BameTo HCEVCTE0 (mopad

website / request for service B e

OIEYEE OIEHR

omETED Mzmory | mefpoe | cnado

evaluation =

1 KamefpamjeTa B HEGOPMAHIATE IIT0 CT j3 JodHns OpH L

Gapase =a vomyra 23 BM
2 TecTEpaESTo M HHROPMAIGGETE IOTO CT2 ja Jo0Hme OpH

* Collected from direct contact =

CremexoT ®a ogrogopsect 53 BEM so Bammme Sapama sa

yomTE

C

C

C

with customers L e
3 C

C

C

CremeneT Ha I0ESPANEOCT HA MEPHETE PRIYITATH J00HEHR

A A A A A A
A A A A A oA A
Al Al A oA A A

o BB
C

* Contains elements related to e
quality of service, time for e e e e e e

[Dpramsamga
delivery of service, e
[es=

communication with staff, T

Tlpaziosm 33 VCoEPIyESE: (B2 Moy, 350 MuaTe, HEE2gers re BamuTe mpesnoss 33 YOOEPIyEam:e Ba yomyTeTe B2 EM)

price and suggestions ;

[[nee 1 npesme [Hdara
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IMPROVEMENTS 2017-2021 - SERVICE TO THE CUSTOMER

Number of answered questionaries

150 = Number of customers

100

50

2017
2018 Hp19

2020

2021

Turnaround time

2021
2020
2019 |
2018 |
2017 |

60 80 100

2021 |

2020
2019
2018

2017

Communication

* Last two years, very
low response — less
then 15 %

e Customers in general

60

2021 |
2020 |
2019 |
2018 |

2017

satisfied from the
services — more then
90%

80 100

Degree of Reliability of results

0 50 100
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IMPROVEMENT 2017-2021 - COMPLAINTS

2017 7018 2019 50920 2021

* Considered as one of 10
the main sources of
feedback on the
quality of the
calibration services

 “GP 1-07 Handling
complaints from Number of complaints

customer” - how to m Number of issued certificates
treat any complaint

from the customer
received in written or
oral form

Complaints generally referred to:
non-accredited services,
pricing and typing errors of certificates.

32
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IMPROVEMENTS 2017-2021 — NON-CONFORMING WORK

GP 1-08 Handling of non-conformities

W everyday work M internal audit ' external assessment

10

o N B O 00

NON-CONFORMITIES

REMARKS

2017 2018 2019 2020 2021

4 -‘L )
,I,I,I,

0 T

2017 2018 2019 2020 2021

M internal audit

external
assessment

Improvements in the process of the treatment non-conformities

Analysis of the reasons leading to non-conformity

Clear definition of responsibilities for corrective/preventive actions

Assessment of the efficiency

33
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IMPROVEMENTS 2017-2021 - INTERNAL AUDITS

GP 1- 11 INTERNAL AUDITS

0 To detect any non-conformities or deviations from the written procedures and
laboratory procedures during the calibration/testing and QMS implementation;

L To assess the effectiveness of the implementation of the QMS and its modalities in
accordance with the requirements of the ISO/IEC 17025:2017;

O To produce outcome for continuous improvement of the QMS.

Number of internal audits 8 8 9 9 9

Number of days duration of 8 8 9 9 9
internal audits

Remarks/observations 0 0 1 1 3

*In 2019, focus was at transition to the new version of standards ISO/IEC 17025:2017
** NC were detected in new laboratory for testing petroleum products

- N 7 ey ook’ ) A sl AE_NT 200D Derdsnsssnl
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IMPROVEMENTS 2017-2021 — EXTERNAL ASSESSMENT

Identification of external Name of auditor(s) NMI/DI Qualifications

audit action with university titles
Accreditation
Regular surveillance visit by 16t of February, | Mr. Dragan Velevski NAB (IARNM) Lead assessor
NAB (IARNM) in the field of 2017
Quality management
system, acoustic and Mrs. Maja Aleksic NAB (ATS-R. Serbia) Technical assessor in
electrical quantities the area of acoustic and
vibration

Mrs. Jelena Pantelic— DMDM-R. Serbia
Babic, PhD

Technical assessor in
the area of electrical
quantities

Regular surveillance visit by 15t and 16t of | Mr. Dragan Velevski NAB (IARNM) Lead assessor
NAB (IARNM) in the field of November, 2017
Quality management
system, pressure and Mr. Boris Ramac DMDM-R. Serbia Technical assessor in
the area of mass and
pressure

Technical assessor in

Mrs. Slavica Simic DMDM-R. Serbia the area of
thermometry

17t TC-Quality meeting, April 05-07 2022, Portugal




@ Ministry of economy-Bureau of metrology
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IMPROVEMENTS 2017-2021 — EXTERNAL ASSESSMENT

Regular surveillance audit by
NAB (IARNM) in the field of
Quality management system,
volume and flow, electrical
quantities, acoustics

17 of May 2019

Mrs. Vida Zivkovic, MSc NAB (IARSM)

Mrs. Jelena Pantelic-
Babic, PhD

Mrs. Gordana Stefanovic .
DMDM-R. Serbia

Mrs. Ljiljana Micic

Lead assessor — Former
Director of DMDM
(retired)

Technical assessor in the
area of electrical
quantities (retired)

Technical expert in the
area of acoustic and
vibration

Technical assessor in the
area of volume and flow
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IMPROVEMENTS 2017-2021 — EXTERNAL ASSESSMENT
1 1 eeerrevew | [ |

Regular surveillance audit by
NAB (IARNM) at the Quality
management system, electrical
quantities, time & frequency
and testing petroleum products

08t and 09" of
April, 2021

Mrs. Vida Zivkovic, MSc

Mrs. Jelena Pantelic-Babic,
PhD

Mr. Osman Sibonjic

Mrs. Stanojla Obradovic

NAB (IARSM)

IMBiH, Bosnia and
Hercegovina

NAB (IARSM)

Lead Assessor, Former
Director of DMDM
(retired)

Technical assessor in the
area of electrical
quantities in DMDM
(retired)

Technical assessor for
time & frequency

Technical assessor for
testing petroleum

[J
05-07 2022, Portugal 3/
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Skopje, Republic of North Macedonia

IMPROVEMENTS 2017-2021 — MANAGEMENT REVIEW
GP 1-12 MANAGEMENT REVIEW

Regular MR meeting - annual basis — always at the beginning of the year. Topics discussed:

e Suitability of policies and procedures;

e Reports from managerial and supervisory personnel;

e QOutcomes of recent internal audits;

e Status of corrective actions from internal and external audits;

e Assessment reports by external bodies;

e Results of inter-laboratory comparisons or proficiency tests;

e Changes inside in the laboratories;

e Customer and staff feedback;

e Analysis of the complaints;

e I|dentification of risks and proposals for improvement;

e Other relevant factors, such as quality control activities, calibration of equipment,
resources and staff training.

The outcomes of the Management review meetings are a number of decisions, which

directly or indirectly affect QMS.
38
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Skopje, Republic of North Macedonia

RISKS

WEAK POINTS
v Workload of staff

v Insufficient number of staff
for some services

v Law on public servants

v’ Still not sufficient level of
awareness on metrology

STRONG POINTS

v' Qualified staff

v/ Openness and
transparency

v' Good results from ILCs/PTs

v Cooperation with IARSM,
ISRSM, Universities

39
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Skopje, Republic of North Macedonia
OPPORTUNITIES - NEXT STEPS FOR IMPROVEMENT

v’ Upgrading e-DMS

v’ Submitting new CMCs
e Relative humidity
* Time & frequency
* Pressure

v Expanding scope of measurements — gas flow,
dimension, reference materials...

40
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