—TiBlTA—

UME

National Metrology Institute of Turkey

Dr. Ahmet MEREV
High Voltage Laboratory

MNovember 18, 2015

e

TUBITAK UME: Mission I U‘E’
Mt

“To conduct research and development in the area of metrology towards the

goal of ensuring uniformity and reliability in measurements through the
development, improvement, maintenance and dissemination of internationally
accepted reference measurement standards and techniques for the purpose of

contributing to the nation's quality of life and economic competitiveness."
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TUBITAK UME: Activities [ =
UME

+ Establishment and maintenance of national reference measurement
standards traceable to Sl units,

» Dissemination of measurement traceability nationwide through calibration
services, ILCs and PTs offered to accredited |laboratories, industry and
public agencies,

* Provision of training and consulting services,

* Development and production of metrological instruments and reference
materials,

+ Performance of research and development towards developing new
measurement techniques and standards, providing solutions for industrial
measurement needs and enabling new production technologies,

* Representation of Turkey in international metrology and other organizations

Development Timeline | .
UME

1875 The Meter Convention was signed on May 20, 1875.

Law No. 1782 on ‘Weights and Measures’ was signed and
1931 usage of the metric system became mandatory on March 26,
1931.

1981 TUBITAK was assigned the responsibility of establishing a
national metrology center by the Council of Ministers.

The Council of Ministers' decision on the establishment of a
1984 primary level “Industrial Metrology and Calibration
Laboratory” was published in the Official Gazette.

The 'National Physics and Technical Measurement
1986 standards Center’ began operations in 226 m? of space
consisting of two laboratories.




16.12.2015

v

“ UME

Development Timeline

1992 Name changed to “National Metrology Institute” - UME

1994 TUBITAK UME moved its operations to a new building with
an indoor area of 7.500 m2.

1999 TUBITAK UME signed the CIPM Mutual Reccognition
Agreement (MRA).

2003 TUBITAK UME expanded with compeletion of a new
complex consisting of 4 blocks with 28.650 m2 of space.

2006 TUBITAK Science Board designated TUBITAK UME as a
Research and Development Entity.

2009 TUBITAK was assigned the responsibility of establishing a
national metrology center by the Council of Ministers.
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TUBITAK UME Organizational Chart I XE

TUBITAK National Metrology Institute (UME)
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Physical Infrastructure “ v
UME
+ 50.000 m? total area
* 26 laboratories over 10.500 m?
* 126 separate laboratory spaces
s




Services

Capability to measure 104 different measurement
quantities based on 117 primary level reference
standards

v
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UME

3600 calibrations performed per year on
average

Training offered in 70 different areas of
metrology

A diverse customer portfolioc consisting of
over 700 establishments in Turkey and
abroad

Services : Calibrations & Tests

Calibrations & Tests Performed by Year
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Approximately 60% of calibrations are primary level
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Services : National Comparisons & PTs || m
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Human Resources “ ‘3’
UME

|256 staff members I

Personnel Qualifications

Others
1%

Personnel Classification
Managers 1%

T4%
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Human Resources “
UME

Staff Time Utilization

® External R&D

1%

2% (1%
e THI% '

= Calibrations / Tests

» Other Activities
® Product Development & Production
= Internal R&D
« Consulting
QMS Activities

Consuiting

Maimtenance and Repair

Training

Comparisons




S ©

Annual Budget: ~ 35 Million EUR

Income Sources

Services 7%

International Relations “
UHE

I CIPM Mutual Recognition Arrangement signed in 1999

countries: hitp://www.bipm.ora/kcdb

. 415 calibration and measurement capabilities recognized in 93
KeDB | — ||

Unternational Measurement Confederation, 1997

Eus A@;’Tj [ Member of EURAMET, 2007

M] [ Associate Member of COOMET, 2014

m | Associate Member of GULFMET, 2013

| Chair Person of SMIIC Metrology Commitee, 2013

Other International Organizations l
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Services offered only

International Services
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(Calibration/Tests, Training, Consultancy, Comparison and Project Services included)
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International Technical Assistance “ 0’

UME
TUBITAK UME has undertaken activities in countries such Saudi Arabia,
Azerbaijan, Kosova, Bosnia — Hercegovina, Macedonia, and Kyrgyzstan to
develop the physical infrastructure and human resources of national metrology
institutions. Services provided include:

» Assessment of needs for metrology services

+ Consulting on technical requirements for new laboratories and drafting of
technical specifications of required equipment

* Provision of equipment, installation and operation

* Training of technical personnel

+ Consulting on quality management system requirements
» Turnkey establishment of new laboratories

Funding sources vary depending on national government resources,
availability of financing options from international and regional development
agencies.

v
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High Voltage
Laboratory
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TUBITAK UME High Voltage Lab.

| 1000 kV LI and SI

+400 KV AC High Voltage (50 Hz)
© +400 kV DC High Voltage |1/

TUBITAK UME High Voltage Lab.

Interrationol des
b Pouds et
+ Masures

EURAMET

"UKSEK GERILIM

LABORATUVARY
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TUBITAK UME High Voltage Lab. “ v
UME

* AC High Voltage Calibration and Testing System: 400 kV

RETTIeTS

TUBITAK UME High Voltage Lab. I v
UME

* DC High Voltage Calibration and Testing System: 400 kV

- e LSt
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UME

* High Voltage Lightning Impulse Calibration and Testing System: 1000 kV
* High Voltage Switching Impulse Calibration and Testing System: 800 kV

TUBITAK UME High Voltage Lab. I

]

TUBITAK UME High Voltage Lab. I b 4
UME

* Partial Discharge (PD) Measuring and Testing System: PD >2 pC / 400 kV
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TUBITAK UME High Voltage Lab. I v
UME

« Capacitance Measurement up to 400 kV AC (50 Hz)
Completed Project ” l:[

* “TUBITAK UME Yiiksek Gerilim Laboratuvan Kurulumu" TUBITAK UME Proje No: 2002UMEO1,
2004.

* "Referans ve Transfer Darbe Yiiksek Gerilim Béliiciilerinin Tasarimi ve Yapimi™
TUBITAK 1001, Proje No: 108E179, 2008-2010.

* "Metrology for High-Voltage Direct Current (HVDC)", EMRP (European Metrology Research
Programme) Praje No: ENGO7, 2010-2013.

* “AC ve DC Yiiksek Gerilim Problar ve Tepe Deger Voltmetresi Yapinu™ TUBITAK 1001, Proje
Na: 110E179, 2010-2012.

+“200 kV LI Olgiim Sistemi Yapimi® TUBITAK UME, Proje No: G1YG-07, 2010-2011, Endiistriyel
Hizmet Projesi.

* “Darbe Yiiksek Gerilim Kaydedicisi Tasarim: ve Yapim™ TUBITAK UME, Proje No: G1YG-08,
2011, Enddstriyel Hizmet Projesi.

* “Investigating of alternative method based on shunt type bandgap voltage reference for
measuring HVDC (high voltage direct current)” ENG-07: RMG1: HVDC Zener, 2012.

* “Primer Yiidinm ve Anahtariama Darbe Olgiim Sistemlerinin Olusturulmas” TUBITAK UME,
Proje No: G1YG-YOG0003

« “Primer PD Olgiim Sisteminin Olusturulmas:” TUBITAK UME, Proje No: G1YG-YOG0002.
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Metrology for HVDC

P -
L e e e .

Palesrris w Wi sivee 2ew ol Foo CHEF 20
§ s o e sy

MUY e sttt la abe babten

AR " e
— !‘
LN L e |

PSR i ooy

S e
e i £ P e b it # Lt

B T (T ———
e Ry

N —

LLTH T

UME

Metrology for HVDC
.

UME
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International Comparisons

* Traceability of DC High Voltage Reference Measuring Systems up to 200 kV, EURAMET.EM-
529, 2010

= Traceability of AC High Voltage Reference Measuring Systems up to 200 kV. EURAMET.EM-
$33, 2012

» Traceability in high voltage capacitance and lost dissipation factor measurements,
EURAMET.EM-S34, 2012

National Comparisons/Proficiency Testing

* 36 kV Dahili Tip Porselen Mesnet Izolatériiniin (50 Hz) ve Yildirim Darbe Yiiksek Gerilim Altinda
Atlama Geriliminin Belidenmesi Yeterlilik Deneyi, UME-EM-10-01, 2010

+ Transformatérierde Kullanilan Sikigtinimig (Pressboard) ve Tabakali Stkistinlmig Kartonlarin
(Laminated Pressboard) Elektriksel Dayamimianinin Belirlenmesi Yeteriilik Deneyi, UME-EM-11-
01, 2011

» Transformatoriin Yiikte ve Bogta Kayiplarinin Belirenmesi Yeterlilik Deneyi, UME-EM-14-01,
2014

« AC Yiksek Gerilim Karsilastirmas:, UME-G1YG-15-01, 2015
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UME

* EURAMET (European Association of National Metrology Institutes)- High
Voltage Expert s Group (Turkish Delegation)

Technical Committee “

* CIGRE (International Council on Large Electric Systems) SC D1-Materials
and Emerging Test Techniques (Working Group Member)

*I[EC TC42 High Voltage and High Current Test Techniques (Turkish
Delegation)

* CIGRE Turkish National Committee Membership (Vice President of
Executive Committee)

« TSE MTC144: Mirror Committee of High Voltage and High Current Test
Techniques (President)

* TURKAK (Electrical Experts and Assessor)

* EMO The Chamber of Electrical Engineering in Turkey (Member)

16.12.2015

16



Future Plan/Project

Lightning Direct Effect Test
System for Defense Industry

Savunma Sanayi Projesi

* Lightning Direct Effect

16.12.2015
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YUKSEK GERILIM ¥
LABORATUVAR]|

Visiting Program | b A
UME

Optical Laboratory

Acoustic Laboratory

Power and Energy Laboratory
EMC Laboratory

High Voltage Laboratory
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Turkish Electricity System and Its
Connections

& Mehmet KARA

Planning and Strategic Management Dep.

e S

Tﬂm‘lmgigg CONTENTS
* Turkish Power System
* Interconnections
* Turkey-ENTSO-E Connection
* Cross-Boder Trade
* South East Europe Coordinated Auction Office (SEE CAO)

* Blackout on 315t March
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