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Promoting close and effective linkages among the organizations engaged in different areas of national standards system ’

APMP  Asia Pacific Metrology Program ILAC International Laboratory Accreditation Scheme
PASC Pacific Area Standards Congress IAF  International Accreditation Forum

APLMF Asia Pacific Legal Metrology Forum PAC Pacific Accreditation Cooperation

APLAC Asia Pacific Laboratory Accreditation Cooperation
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MISSION & MAIN FUNCTIONS KR

o9 National measurement standards (NMS) with
international traceability

Establishment and

Maintenance of NMS
Improvement of NMS

New & better technology for measurement standards

Measurement technology for emerging industries

9 Services on calibration, testing, and CRMs

o Education and training on industrial measurement
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BRIEF HISTORY OF KRISS

o
Jun 2014

O
Mar 2008

0
Feb 1999

o
Oct 1991

.:

ay 1979

Affiliated with National Research Council of

Science & Technology (NST) under the Ministry
of Science, ICT and Future Planning (MSIP)

Affiliated with Korea Research Council of

Fundamental Science and Technology under
the Ministry of Education, S&T

Officially designated by law as NMI of Korea

Framework Act on National Standards

Renamed as KRISS

Korea Research Institute of Standards and Science

Began Calibration Services

Established as KSRI

Korea Standards Research Institute




RESOURCES: HUMAN & FINANCIAL KRISS

/ Human Resources (Dec 2013) \ Financial Resources (FY 2012) \

» Permanent Staff: 433 ’ ’ Total : US$127 Million

266 (256 with PhD) Basic
Research

Fund b
gov’ty Government

7TM$ Contract
Research
61
) 26M$
(21°%)

Research

Scientists Engineers  Technicians  Administrative a0 * Unit : Million US $, 1 US $ = 1,100 Korean Won o
-V- 119
= Temporary on c act: 350 120 (Total)
100
138 77
80
o
60
35
40
20
20 ) s (Basic Research Funded by
: Researchers ; Government
Post-Docs Graduate Students & Others N . . . . . nt)

\ / \'76 81 '8 91 '96 ‘01 '06 11 y
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ORGANIZATION CHART

Office of : I :
Global Partnership [ Office of Audit and ]

Vice President \ [ Inspection
Physical ] rMetroIogyfor] " Industrial ] rConvergence]

|
[ Center for SME

Global Metrology
Academy (GMA)

Partnership

~—

I
Technology ]

bl Metrology Quality of Life Metrology Technology Services
\,
| 1 ! |
f ) f . ) New Functional | " Quantum Measurement | Policy & Strategy
. . . Energy Materials Nano-Bio ]
Time & Frequency Bioanalysis Metrolo Convereence . PIannl_ngt&
Mass & Related . . Nanomaterials Brain & Cognition OIIMURICALIONS
uantities Inetieitie Aalysts Characterization Measurement
Thermometry Organic Analysis Nanometrology Medical Services
S— ) ¢ \&MetrOIO
Photometry lonizing Vacuum ' \
and Radiometry Radiation \tcchnology 4 anagement Unit
Electromagnetic Safety S .
pace Optics ..
Wave Measurement [ Divisions (4) ]
Electricity Advanced
and Magnetism___ . Instrumentation Teams (12)
Fluid Flow Centers (4)
& Acoustics

Offices (3) /

. 8
- etter Standards, Better Life | "



FUNDAMENTAL METROLOGY

“Vision: one of the global leading NMis”

© Establish and improve measurement standards
- Participation in 373 items of Key Comparisons
- Registration of 1139 items of CMC's
(BIPM KCDB hittp://kedb.bipm.org; Feb 2014) =» world-leading capability in metroloqy

@ Recognized performance in fundamental physical metrology
- Length, Time/Frequency, Mass and Related Quantities,
Thermometry/Humidity, Photometry/Radiometry, Electricity,
Fluid Flow, Acoustics/Vibration, etc.

¢ R&D on next generation measurement standards

. 9
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METROLOGY FOR QUALITY OF LIFE KRISS

"KRISS, working towards better standards for better quality of life”

@ CRM Development for Better Life: Food/Environment/Medical Care

*Measurement standards for the environment and food
- International equivalence of the environmental measurement
- Top quality standards for greenhouse gas measurement
- Food CRMs for measurement of environmental radioactivity
- Developed 277 items of environmental CRMs, 27 items of clinical CRMs

@ Significance of CRM Development: solutions to the global issues

- To cope with climate change by measuring CO,, N,O, CH, gases

- To ensure the food safety: Radioactivity measurement on rice

- To promote health conditions: Toxic substances (Phthalate) measurement
In toys and medical devices

759
items of
KRISS
CRMs

J
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INDUSTRIAL METROLOGY. KRISS

“KRISS, exploring cutting-edge industrial technology”

© Cutting-edge measurement technology to enhance the global
competitiveness of industries, such as:
- space optics, vacuum, advanced instrumentation, etc.

© Total measurement solutions for safety and security in energy sectors
© Measurement technologies for public safety
© Measurement capabilities in the fields of nano-materials

11
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CONVERGENCE TECHNOLOGY KRISS

“KRISS, studies on future and convergence technologies”

@ Sl traceable single quantum-based standards for current, force,
noise thermometry, and optical lattice clock

@ Technologies for a precision measurement based on quantum
mechanical nature of micro/nano scale system

@ Nano-hio technology for label-free, real time, and biochemical imaging
@ Brain and Cognition Measurement

| Extracellular lipid
T deposits w7
|| A

. 12
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PARTNERSHIP WITH INDUSTRY
MEASUREMEN o ONS FOR IT

o rhir-filin th'ckness: Key metrological challenge in Semiconductor Industry

KRISS

‘ KRISS provided solutions by developing CRMs

« Target thickness: 0.6 nm/ Process tolerance: <0.024 nm (30) / Precision: 0.0024 nm (30)

T

= _ Loss of
Using KRISS High-Accuracy Developed KRISS CRM for measuring Used for Calibration of Ellipsometers [RCHERIRuTIT R IETE
Spectroscopic Ellipsometer thin-film thickness used in Thin-film Processes

« Vacuum processing in Display industry
= Key role in quality control, process innovation, productivity improvement

Korea Vacuum Market Value: > $ 60B/year (ave. 8 % of Id wide)

For SAMSUNG Electronics

. 13
Better Standards, Better Life ! o _



PARTNERSHIP WITH INDUSTRY.
MEASUREMENT SOLUTIONS FOR AUTOMOBILE INDUSTR

* Torque control in Automobile assembling
- Key role for automobile quality control

§R|§s

Bolting occupying
90 % of Engine Assembling

. Accurate Torque Measurement Producing world best vehicles

‘\ L,.!,.,'
e
N —
< .
T
i R
) =
=y
4

Torque standards in KRISS  Torque callbratlon machine  Torque wrench
(0.005 %) (0.1 %) 1% World class car

* Improving Torque Measuring Capability of KRISS: 0.1 % ('99) = 0.005 % (‘06)
 Reducing Failure Rate due to Torque Measurement at HYUNDAI: 35.1 % ("99) = 0.5 % (’'06)

For HYUNDAI Motors

. 14
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__PARTNERSHIP WITH INDUSTRY
MEASUREMENT SOLUTIONS FOR THE

o« ~Olanuard Gas 161 Gas Analysis in Semiconductor & Display industry

n sl
= "M

Gas Scrubber

— (Gas Analysis : Quality control of products, development of new product & problem
solving in process

* CRMs for Analyzing Natural Gas Analysis, Green House Gas, Air Pollution

KRISS

Backlight in Notebook

Prices of

natural gases
~ depend on
concentrations
of components
(hydrocarbon)

Standards gas for GHG Analyzing vehicle gas emission

. 15
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KRISS and MRA, Joining the CIPM MRA In 1999 kRISS

Reconnaissance mutuelle

des étalons nationaux de mesure

et des certificats d'étalonnage et de mesurage
émis par les laboratoires nationaux de métrologie
Paris, le 14 octobre 1999

Supplément technique révisé en octobre 2003 (pages 17-20)

Mutual recognition

of national measurement standards

and of calibration and measurement certificates
issued by national metrology institutes

Paris, 14 October 1999

Technical Supplement revised in October 2003 (pages 38-41)

Comité international des poids et mesures

Bureau Organisation

des poids de la Convention
du Métre

et mesures

one of the
signatories to
the MRA in Oct
1999

Signatories

RECONNAISSANCE MUTUELLE

DES ETALONS NATIONAUX DE MESURE

ET DES CERTIFICATS D'ETALONNAGE ET DE MESURAGE
EMIS PAR LES LABORATOIRES NATIONAUX DE METROLOGIE

Arrangement rédigé par le Comité international des poids et mesures (CIPM) en
vertu de I'autorité qui lui est conférée par les Etats membres de la Convention du

Metre

MUTUAL RECOGNITION

OF NATIONAL MEASUREMENT STANDARDS
AND OF CALIBRATION AND MEASUREMENT CERTIFICATES
ISSUED BY NATIONAL METROLOGY INSTITUTES

Arrangement drawn up by the International Committee of Weights and
Measures under the authority given to it in the Metre Convention

Ce document sera soumis & la signature des directeurs des laboratoires nationaux
de métrologie (LNM) des Etats membres de la Convention du Métre, a partir du
14 octobre 1999, date de leur réunion 2 I'occasion de la 21¢ Conférence générale

des poids et mesures.

This document will be open for signature by directors of the national metrology
institutes (NMls) of the Member States of the Metre Convention starting from
14th October 1999, at a meeting of direciors that will take place on the occasion
of the 215t General Conference of Weights and Measures.

Nom/Nae . BIPM
i INM/NMI* FavState =
Signature Signature

py n;a{w] KRISs fp. o

*Tous les laboratoires et instituts mentionnés dans cette colonne participent i cet arrangement,
This arrangement covers all the institutes listed here.

39 counirissr 2 Int'l ore,

(WAEARIRIVIIV]):

92 countries + 4 Int'l org
(IAEA, IRMM, WMO, ESA)

Oct 2014
16
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Participation in KC, Key Comparisons
CMC Registration, calibrations and Measurement Capabilities

AUV EM L MRQ PR QM RI T TF
Field | ¢ g He| Azt | Total
S | B2l | Z2o] | AT | SAE | 2ET | YA | 2 | Fh
KC 20 96 23 67 19 104 58 25 1 373
CMC 41 141 41 49 41 519 214 69 24 1139

BIPM KCDB (http:/kcdb.bipm.org/ Feb 2014)

N T R T TR

2180 1598 1541 1248 1194 1095
Country Germany USA UK Japan France KRISS
KC 644 473 460 438 430
KC-PL 164 110 100 84 49 62

PL: Pilot Laboratory

17
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OQOMS: CERTIFIED TO ISO 9001

e Certification: Feb 2001 - renewed (Oct 2012)
e Certified by KFQ [Korea Foundation for Quality]

QMS e QMS of KRISS Complied with; Ifde. S o
- = SO 9001: 2008 (for QMS) iy -
Certified to
=  |SO/IEC 17025: 2005 (for Calibration/Test)

ISO 9001 =  |SO Guide 34: 2000 (for Reference Materials) e b L e
e Scope of Certification; 0 s 0 e

= Dissemination of standards: calibration, testing, RM; oo S
= Research and development activities e
= Administration and technical support activities e @D B ]

Technical

- 1st round: 2001-2002
Capability

2nd round: 2006-2007

Recognized by
3" round: 2012-2013

Peer Reviews

KC CMC Remarks
373 1139 Oct 2014 KCDB

18
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OMS OF KRISS: HONORED WITH

* QMS of KRISS recognized in Korea.
Global System Grand Prix Award 2009 e Organized by the New Quality Forum;
e Sponsored by The Korea Economic Daily.

A8 §0 M 39 BT A

o .-i; .
8 21 ~ 5, 22 hlsxa ;d -L

. 19
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Major National Metrology Institutes

Year of
Country NMI Establishment Legal Status Personnel
German PTB 1887 Governmental Institute 3,000
y /BAM ,
UK NPL 1900 Governmental .Instltute 600
(operated by corporation on contract)
USA NIST 1901 Governmental Institute 2,900
France LNE 1901 Public Corporation 800
NMIJ
Japan ICERI 1903 Independent Administrative Foundation 600
INICT
Australia NMIA 1938 Governmental Institute 350
Korea KRISS 1975 Government-supported Institute 410

e W —

A= NMIY, CsHal=2 KRISS,
1903 1975 20
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PARTNERSHIP WITH INDUSTRY

PORTFOLIO OF CUSTOMER SERVICES

Ever-growing Satisfaction
of Customers

—_ - i Advanced
— System,of:Services

(1) (2) (3) (4)
easurement Home BEST KRISS User
Clubs Doctors Program Facilities

Education,
Training

Technical
Advice

alibration,
Test, CRM

22
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PARTNERSHIP WITH INDUSTRY

OPERATING UNITS FOR TECHNOLOGY ¢ - KRI=S
_.J" F‘JVI(\'—“H

President J
I
Vice President l
| | | | ===
Physical Metrology for Industrial Convergence ' Technology \I
Metrology Quality of Life Metrology Technology I Services I
I I
O I
In charge of ~{ (" Calibrationand | |
. ! Measurement I
promoting effective use of } ___Services )|
achievements of KRISS : T T )
. . echnology Transfer

for its customers over wide sectors, : L ) :
Z means O.’ : ([ National Center 11
P = N 1L for SRD * ) :
_ ! idi \ /
Advancing M Prowdtlrég _ Ve ————— -

Quality Management System sasurement services « SRD: Standard

9 ) U and measurement solutions ) Reference Data

@ N 7 e =\
Providing Te hl:laclzllltat_lrr:g ¢
Technical Consulting chnology franster
)L and Commercialization b

23
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PARTNERSHIP WITH INDUSTRY. =-=
OFFERING SERVICES FOR TRACEABILITY =

“Traceability for Innovation towards Competitiveness”

o High quality services stimulating innovation of Industry
based on internationally recognized traceability
- Calibration, testing and technical consulting KRISS
- Development of CRMs for industry s
760 items (Industry(429) / Environment(277) / Food(27) / Medicine(27) @ b‘§ Calib
v rati
- Training and education on precision measurement {g‘? § o,a;??"
H H ) ) S X
@ Services provided by KRISS ('10-'13) Ls
Year |Calibration Testing CRMs Training ,5:5' ‘{5’
@
2013 12,054 2,307 3,404 374 § & Priyay
ale 8,
2012 16826 2957 3134 515 Laborapoye
S
2011 17,306 3,231 2,735 353
2010 | 17,742 3,288 2,255 579 Fielg Meas,,,
| o ®Ment
S Covering over 3000 customer organizations y

24
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PARTNERSHIP WITH INDUSTRY

MEASUREMENIT CLUBS

( Mass & Related Quantities ]

22 special interest groups
over 6 000 members

Mass, Force, Pressure,
] Fluid Flow, Vacuum, Gravity ( Temperature/Optics J

‘ Nano & Bio Technology

Temperature/Humidity,
Protein Photometry/Colorimetry
Materials Properties :
( P } r1 [ Electromagnetic ’
H;rdne;s;fStrength, Measurement Electromagnetic Waves,
-ray Diffraction, Electricity and Magnetics,
Surface Analysis Clubs Xntenna ’
Length/Time J
Safety J y
: Length, "':3? - j
Acoustics, Time & Frequency, l_l\ 4

Medical Measurement, [ Environment/Radioactivity }
Safety Measurement

Air Pollution, Radioactivity

< Measurement Club Workshop >

KRISS Measurement Clubs: 22 Clubs in operation

© 6 000 experts and instrument users from Industry, Academia, Research Institutes;
© Holding on-line and off-line meetings for networking;

© Sharing knowledge and experience of measurement technology

Program: Annual Workshops, Meetings, Tutorial Programs, Exhibitions

25
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PARTNERSHIP WITH INDUSTRY —
MEASUREMENT CLUB SUCCESS STORY: =S

m] Vacuum Club’s Impact on the Korean Semiconductor Industries

1

Measurement ¢lub

v" Over 50 companies joining

v" ldentifying need of measurement
technology for vacuum dry pump

e ' i > KRISS developed Measurement
Key role in G gy S LT System for Vacuum Dry Pump

Quality Control of 4

Semiconductor production

> In-situ monitoring of pump
degradation possible

> Without stopping production line

= Diagnosis of dry vacuum pumps
in new, existing, or developmental stages

= Beneficiaries includes SAMSUNG Electronics
- Hub evaluation system established

J

: 26
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PARTNERSHIP WITH INDUSTRY
HOME DOCTOR PROGRAM

“One expert for one Company

Visiting client companies (4-6 times/year)
- To find technical problems and to provide consulting on site 40 KRISS expert
Inviting client companies to KRISS

- To conduct experiments with KRISS facilities Serving
Providing education/training for client companies 40 companies
On-line communication offering recent technical news ) (2013)

Major fields Consulting technologies
* Mechanical measurements » Ultrasonic flowmeter, thermometer, Laser technology for length measurement
* Electricity & magnetism * Current transformer, oscilloscope, switches for rail-road system,
« Semiconductor manufacturing facility | « Vacuum pump, chemical vapor pressure, precursor materials
* Material evaluation * Non-destructive test, bridge safety test, concrete hardness test
* Optics * Optical photometer

/ Provide Solutions to
Technical Difficulties
for SMEs
= Sales Rise,
Job Openings,
Localization of
Products, etc.

Semiconductor materials Co. Vibration absorption Co. Communication equipment Co.

: 27
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PARTNERSHIP WITH INDUSTRY KRISS

TECHNOLOGY TRANSEER
Technology Transfer to Industries

/0 Over 25 annual cases of technology transfer to industries
- KRISS earned 1.2 million USD in royalties every year (2008 — 2012)

an

15 16 s

20
15

1D

o

Success story in Technology Transfer ' —-——----------

L J
/R_., Measurement Technology on MCG (Magnetocardiography)
- Technology transfer agreement with German company (BMP Inc.)
. - )
- Initial Royalty: USD 1.4 million e

Numbers of Tech. Transfer Income by Tech. Transfer (Mmillion USD)
’00 ’00

Year '08 | 09 | 10 | 11 | *12 [Total vear | ,-| 08 |09 | "0 | "1 | *12 | Total
207 -

Total| 164 | 28 | 25 | 26 | 28 | 25 | 296 Total | 15| 24 | 05 | 11 | 12 | 14 | 81

. 28
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Government Role
In Advancing S&T
and Metrology

KRISS ™



Construction
Burj Khalifa (Dubai)

Petrochemicals

- L Steel

—

3
-

Grown up to be
World’s 8t Largest
Exporter today

Wireless Telecom
Equipment

Computers, \ ‘
A Semiconductors /

Automobile

Ik~ Spread of ink, gving out

o B 3
WY FUR \\

. 31
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ECONOMIC GROWTH OF KOREA (2) KRISS

25.000 GNI per capita

20,759

(US$) 20,759 |
20.000
15.000
10.000
5.000
0

1970 1975 1980 1985 1990 1995 2000 2005 2010

Year 70 | 75 | '80 | '85 | '90 | ‘95 | ‘00 | '05 | '10

GNI ‘;ﬁ;;’ap'ta 255 | 607 | 1.660 | 2355 | 6.303 | 11,735 | 11,292 | 17,531 | 20,759

= JS$79 (1960): second to the lowest in the world (* increased more than 250 times for 50 years:1960-2010)
= http://kosis.kr/

32
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- The Korean War destroyed almost everything in the poninsuhKR|§_SA

Independence: 1945
Government Election: 1948
Korean War: 1950. 6. — 1953. 7.

Grown up as it is from nearly no resources but . . . Human resources

. 33
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Lessons Learned
Human Resources = Key the Success

T me——

http:/fkr.blog.yahoo.comfingwon0408

Schools during the Korean War
(1950’'s)

34
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WHAT HAS MADE IT POSSIBLE? KRISS

Key driving force
for today’s economic
prosperity of Korea

o Government’s Initiatives

» Helping hands from abroad

Series of 5-year

» Strong Leadership of President Economic Development Plans
(1962~1987)

s Enthusiasm for Education

> Diligence of Korean People

35
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S&T: SUPPORTING ECONOMIC GROWTH OH¢rISS

—

Setting up S&T Development Plans

Synchronized with and in support of
Economic Development Plans

Characteristics of - To be professional R&D institutes in specific areas of S&T

S&T Development

Plans in Korea f Research-friendly environment for GRIs }

- 29 GRIs in operation

\_
[ﬁ! Establishment of GRIs

- Independent legal status of GRI's
- Continued stable financial support

in 60’s-70’s

- Attracting Korean scientists who studied abroad to come back
- Higher competitive salary scale: 3 times more than academia

[M Recruiting the Brain

- GRI: Government-funded Research Institute
36
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S&T: ESTABLISHMENT OF THE GRIS

1960’s
(2)

1970’s
(9)

Korea Institute of Science and
Technology Information (KISTI, 1962)

Korea Institute of Science
and Technology (KIST, 1966)

Korea Atomic Energy Research
Institute (KAERI, 1973)

Korea Ocean Research
Development Institute (KORDI, 1973)

1980’s
(7)

|

Korea Research Institute of
Standards and Science (KRISS, 1975)

Electronics and Communications
Research Institute (ETRI, 1976)

Korea Research Institute of
Chemical Technology (KRICT, 1976)

Korea Institute of Machinery
and Materials (KIMM, 1976)

Korea Institute of Energy Research
(KIER, 1977)

1990’s
(2)

2000°s
(6)

KRISS

Korea Institute of Construction
Technology (KICT, 1983)

Korea Research Institute of
Bioscience & Biotechnology
(KRIBB, 1985)

Korea Astronomy and Space
Science Institute (KASI, 1986)

Korea Basic Science
Institute (KBSI, 1988)

Korea Aerospace Research
Institute (KARI, 1989)

Korea Railroad Research
Institute (KRRI, 1996)

29 Government-funded Research Institutes are currently in operation

37
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GOVERNMENT SUPPORT FOR METROLOGY. KRISS

[ Legal basis for KRISS ]
Dec 1973 o

Law on Establishment and Promotion of

Government-supported Research Institutes

Sept 1980 4 Constitution (Article 127)

“The State shall Establish National Standards System!”

Feb 1999

s Framework Act on National Standards (Article 13)

* Officially designated KRISS by law as NMI of Korea
* To join CIPM MRA sananill

|

. 38
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- GOVERNMENT SUPPORT FOR KRISS KRISS

Creating KSRI as NMI
of Korea in 1975

» To support export-driven economy;
» By providing reliability of exported
products of Korea

Groundbreaking
Ceremony

Early Stage of
Constructing
KSRI campus

. 39
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Government Support for KRISS

[ Loan Projects for KRISS } (Unit: USS$)
Resources Activities Amount
US AD (1975-1980) | Sereclon Eaomert [ g0 0
ADB (1979-1981) . Equipment 8,000,000
OECF (1986-1987) . Equipment, Training 6,000,000
IBRD (1990-1991) . Equipment 6,000,000
IBRD (1994-1995) . Equipment 10,000,000
*PTB (1979-1996) . Equipment, Training, Advice 1,952,000
*JICA (1991-1996) . Equipment, Training, Advice 8,401,000
* Donation for Technical Cooperation -
{Invested in; .Iaboratories; } Laying foundation of KRISS
Purchasing ;
Recruiting/Training as NMI of Korea
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T o s L S > ,-
lth. _arﬁpUs KRISS haS’more than ) <
v “’“‘ﬁ . : e 1 )-208 p L3 ‘ - 4
a h: 1cal serV1éeSl er Wlde 'areas of metrology, ranging ; g R

'g'ﬂ?"f" ndeﬁneiftal smences t’:) the cutting- edge areas of

202 AZ70|S . ® 211 °l§n§§’§(CRM ® 301 AATGE

Measuring Instrumentation Center™ Reference Materials (CRM) Lab Materials Evaluation Lab

| e i02Ags » 2032282S ) mnmomms * 3027 8RS

Cateteria & Convenience Stora Applied Physics Lab EMIEMC Open Test Ste Technology Secvices Lab

© 103 Z7[AA ® 204 =35 ® 21334 OHNE 306 $2tE
Main Power Bidg Mechanical Metrology Lab (Old) Hydrogen Safety Lab Chemistry & Radiation Lab

* 107 USRI AN LS © 206 HASS ® 214 oj3ts ® 307 JIAEME
Guest House. Structural Infegrity Measurement Lab Mechanical Metrology Labi{New) Gas Analysis Lab

® 108 QS HRBUNLE ® 207 FEAEE ® 223 ADIETRIEE *.309 AAIRA
Gymnasiom Structiral Test Lab Smart Grid Standards Lab Stant-Up Workshop

® 1097154 ® 208 HIXIHS ©.238 YAPIBS ® JIBHUHIAFHSS
Domitory Non-magnetic Test Lab Lasge Optics Lab Advanced Industrial Measurement Lab

- 10K TS At 12 oj0lE ® 209 ANARYE ® 239 RFHsE * 314 JAIS
DovCar  or High Pressure Gas Flow Lab Space Optics Lab LINAC Lab

© 0 Bl ® 210 E%—nkri‘ ® 263 |8 AHFEE * 501 8|2 srhst o stn

Physics Lab Standard TAF Broadcasting Station Large Liquid Flow Lab Univ; of Science & Technology (UST)



FORTHUMANRESOURCESIOEKRISS

9 Recruiting from advanced countries

Competent
Research Scientists 9 more than 95 % of Researchers with Ph.D. degrees
o Orientation to be Metrologists
Continuing =» for 6-12 months at US NBS (63 people in ‘70’s-’80’s)
Training at o Mid/long-term training at PTB (42 people in ‘70’s-"90’s)

Advanced NMIs 9 Technical study at advanced NMls (young generation)

¢ Physics + PLUS
Wide Scope of + Chemistry, Materials, Bio, Nano, etc.
Capability 9 Solutions for Global Agenda
=» Meeting the evolving needs of metrology
N

National Government

Metrology

Research

Institute Institute

42
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Enduring
Investment of

Specifications
Appropriate
for NMI

Big Volume

- A
Strategic % More than 90 % of Foreign Loan & ODA
Investment of Loan 9 used for purchasing equipment
. 4
a " Y
_ 9 Selection of equipment and its specifications
Advice of 9 appropriate for the mission of NMI
Advanced NMis o inview of expanded needs

etter stanaaras, oetter Lire !



Government Support for KRISS KRISS

[ Ever increasing Resources for KRISS (Financial & Human resources ]

1200 500

1000 400

. 0

400 20

200 100
0 65 26,5 o 0

1975 1980 1985 1990 1995 2000 2005 2010
Budget of KRISS (100 Mil Won) Personnel of KRISS (permanent)
ACCOUNT "5 '80 '85 '90 '95 00 '05 "10
GNI per capita (U$) 607 1,660 2,355 6,303 | 11,735 | 11,292 | 17,531 | 20,739
Budget (100 Mil Won) 1.65 26.5 75.1 179.4 347.5 671.7 7449 | 1,105.9
Personnel (Permanent) 48 216 308 493 446 327 339 393

44

- etter Standards, Better Life | ",



“ EURAMET [
s ‘B&K BAM £
BMP ™=

N
NPL
3 4 N
Vel LNE
' IRMM

N UME, , = \ o
o '. S/ . \_.' - : ICRR
» N GULFMET H & NMIJ/AIST
" NIS ¢
_ Y saso | NINVAST : y  JST
‘ i NIMS
NPLI NIMT - l ;\ NICT
CEN-IITB QUATEST 3 | NML-Phil
- i
A S ———————

SIRIM

APMP

-I - o

RCChem LIPI

AFRIMETS | | <l B

e, ,»J/ 3

4

) Al

To be the Most Friendly
& Most Productive
Partner in Metrology

.

Global network of coIIaboratlons with more than 50 partners over the world
ftifligns and International Organization:

45



PARTNERSHIP WITH GLOBAL METROLOGY COMMUMRESS

¢ Membership to 9 Consultative Committees of CIPM

» CIPM membership (since 1996~) T
(CIPM: International Committee of Weights and Measures) BIPM

» Chairperson, Secretariat of APMP (2007-2009)

» EC member (2009-) * Asia-Pacific Metrology Programme .I
APMP » Chair of Technical Committees 5 L
(TCPR, TCM, TCEM, TCFF, TCTF, TCL,TCRI, TCT, TCQM, TCMM, TCQS)

'H..'I R

s
rrrrrrrr

J \

» President of IMEKO (International Measurement Confederation) [l E Ko

4 Chair of Technical Committees
(TC3, TC5, TCS8, TC16, TC23, TC24)

allows KRISS to play a leading role in
solving the global issues of metrology
such as the CIPM MRA.

Working in close partnership
with global metrology communities
and partner NMls

[ About 30 KRISS staffs being leaders in International Organizations ]

46
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PROGRAMS FOR DEVELOPING COUNTRIES

Group
Training
Program

A

~

Individual
Training
Program

&

/
~

Measurement
Service
Program

A
N

Workshop on National Standards System (since 1983)

® Two weeks at KRISS training on fundamental subjects of measurement standards
Annually organized since 1983, funded by KOICA
About 15 participants from developing countries

[\0

Customized program to meet the needs of trainees (since early 90’s)

® Short- and long-term courses depending on need analysis
® Egypt, Indonesia, Sri Lanka, Vietnam, Malaysia, Mongolia, Pakistan, Philippines, etc.
k. Education: Master’s and doctoral courses for advanced degrees (UST)

Calibration, Testing, CRM Services (since mid-90’s)

Technical
Consultation
Program

/
\

® Providing quality services at special rates
® Malaysia, Mongolia, Pakistan, Philippines, Sri Lanka, Thailand, Vietnam, etc.
S

Technical Advice on site and Peer Reviews (since early 90’s)
o
o

Providing technical consultations and peer reviews on measurement standards
Indonesia, Malaysia, Mongolia, Vietnam, Irag, Colombia, Ethiopia, etc.

%
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Human Resources
=» key to success

=

~ /
\‘4'/
-
~ Vet

In Science & Technology

PROFESSIONAL

—H

Key Roles
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PORTFOLIO OF GMATEROGRAMS

‘ Group, Individual |

m Group courses
- Duration: Two-week intensive programs
- Covering fundamental subjects of metrolo
Courses at KRISS : Lecturegs combined with hands-on prac’cicgy
m Individual courses
- Duration: Two weeks to one year
- Tailored to meet the specific needs of customers

Outreach Services approach

- on site of customers B A group of metrologists of KRISS visiting customers on site
- Offering on-site technical advice, training and lectures
- Capability evaluation, offering recommendations of action plal
- Advice on strategic planning of national standards system, etc

<
[ Comprehensive

[ Master’s, Doctoral }
Graduate Courses

m UST-KRISS Graduate School of Metrology (www.ust.ac.kr)
- For master’s and doctoral degrees
- Funded by KRISS

KRISS 50



http://www.ust.ac.kr/

SACKEROUND, O5JECTIVES

Demand of HRD in Metrology ever increasing

trom the developing world

-
Limited Resources available at KRISS
(Human and financial resources)
—
11Tl
Needs for raising higher efficiency and effectiveness
by incorporating HRD programs of KRISS
A
1I1TIE

Needs for sharing and raising understanding of the fundamental —‘

knowledge and up-to-date information about metrology

within KRISS community

KRISS

More
systematic
approach
to)HRD

programs

reguired




_ More than 220 research scientists having doctoral
msEirolocllisis =1s lsciursrs degrees

fl exverisnce of f/RD Annual training workshop on NSS for developing
in rmeirolocy countries since 1983 funded by the KOICA

Wide coverage of Covering measurement in physics, chemistry,
meirolocy srgas materials, nanotechnology...

- R, ~N A ) . . . .
Glovzal r 1EEWOr of Close partnership with NMIs and international
coogeratior organizations such as UNIDO

A

* NSS: National Standards System
* KOICA: Korea International Cooperation Agency

S * UNIDO United Nations Industrial Development Organization
KRI=2S =2






HIGHLIGHTS 2013-2014: STATISTICSGMA

Group Individual Outreaching
courses courses services

112 16 16 1

Participants Participants In progress Customer Fundamental areas of
30 9 9 ) metrology; LDM, MRQ, EM,
EM, TH, MiC, AUV, FF, GA
Countries Countries Joined (2013-2014) KRISS experts

144 people
from
35 countries

112 people in 32 people for
6 group courses tailored individual/
in metrology graduate studies

KRISS 54



GROUP COURSES: BENEFICIARIES GMIA

__Asia | Africa

South America Total

17 7 4 2 30 countries
73 25 8 6 112 participants

Bangladesh (6) Botswana (1) Egypt (3) Colombia (4)

Bhutan (2) Ethiopia (3) Iraq (1) Trinidad and Tobago (2)

China (4) Kenya (4) Saudi Arabia (1)

Chinese Taipei (1) Malawi (3) UAE (3)

Hong Kong (4) South Africa (3)

Indonesia (10) Zambia (8) ]

Japan (2) Zimbabwe (2] Six (6)

Korea (6) Group Courses

Lao (2) 2013-2014

Malaysia (1)

Mongolia (6) N

Myanmar (2) Countries

Nepal (2) by region

Pakistan (4) ..

Philippines (10) Part|C|p_ants

Sri Lanka (4) by region

Vietnam (7)

KRISS



GROUP COURSES: SUBJECTS COVERED cMA

Fundamental Physical Metrology in
Metrology Chemistry

10 4 6 20
* Length and dimensional * Organic analysis  Korean strategies for STI development and
measurement * Inorganic analysis role of standards
* Mass * Gas analysis * National standards system
* Volume & density + Bioanalysis » Economic impact of metrology and NMI
* Pressure * QMS: ISO/IEC 17025
* Force & torque * Measurement and uncertainty
* Thermometry + CIPM MRA, Prerequisite for trade capacity
* Radiometry ilding
* Humidity & moi MetrOIOgy
* Electricity in General
* Magnetis Jiotal
(6)
20
subjects of metrology

Metrology Physical
in Metrology

Chemistry (10)

(4)

KRISS 56



GROUP. COURSES 2013: PROGRAM OVERGIN:

Course

UNIDO-KRISS
Workshop 4

Three (3) group courses

Subjects/Modules

Length, Mass,
Thermometry/Humidity

50 participants from 25 countries

Dates

April 14 - 26, 2013

Participants

14
(7 countries)

Electricity and
Magnetism

\oltage and current, DC
resistance and impedance, High
voltage/current and power,

June 23 - July 4,
2013

19
(16 countries)

Magnetic field
Gas analysis, Bio analysis
: : _ September 2 - 13, 17
Organic analysis, Inorganic _
Chemistry _ 2013 (12 countries)
analysis
KRISS



GROUP. COURSES 2013: PROGRAM OVERSIEN!

UNIDO-KRISS

Workshop 4
MiG NSS in Korea, QMS requirements,
Metrology in General Uncertainty in measurement

Subjects Time slots allocated

3.5 days (including evaluation)
Lab report presentation

1.0 day
(presentations followed by Q&A)
Bhvsical Metrol Length, Mass/Pressure 4.0 days each - parallel sessions
ysical Metrology ’ ——— (technical lectures plus
Temperature/ Humldlty hands-on practice, wrap-up discussion)
Metrology in : 0.5 day
Chemistry RlERew (including lab visit)
Industrial/ Visiting SAMSUNG Electronics,
cultural visits

- i Two days (Friday, Saturda
~ cultural experiences in Seoul ys (Friday y)

in gorgeous

- traditional colors
+ Laboratory
sessions |

Lab’ reeé) rt

,@sen‘,atlm‘ﬂ L8



GROUP COURSES 2013: PROGRAM OVERVIEW

Metrology in Electricity & Magnetism [GMA-GT-2013-01-EM]

Participants: 19 people from 16 countries

Bangladesh NML-BSTI 2 Malawi MBS 1
China NIM 1 Mongolia MASM 2
Hong Kong SCL 1 Philippines NML-ITDI 1
Indonesia KIM-LIPI 1 Zambia ZABS 1
Iraq COosQC 1 Zimbabwe NMI-SIRDC 1
Japan NMI1J 1 Vietnam QUATEST 3 1
Sub-TOTAL . 15

Kenya KEB 1 (from abroad) 13 countries People
Ethiopia NMIE 1 Korea KRISS 2

. Sub-Total

South Africa NMISA 1 (within KRISS) 3 4
TOTAL 16 19

countries people

—

Asia 12/9 countries
Africa 6/6 countries
Mid-East 1/1 country

KRISS



GROUP. COURSES 2013: PROGRAM OVERSIEA:

GMA_GT_

2013-01-EM Subjects/Modules Time slots allocated
MiG NSS in Korea, QMS requirements, 1.5 days
Metrology in General Uncertainty in measurement (including evaluation)
0.5 day

Presentation of Action Plans

(presentations followed by Q&A)

EM-01: Voltage and current
EM-02: Resistance and impedance
EM-03: High voltage, High current, Power

Metrology in EM
Electricity &

8.0 days

(four modules with two days for each;

Magnetism EM-04: Magnetic field technical lectures plus hands-on practice)

Intensive Lab

Refreshment at

. : Sessions! farewell
Dong-Hak-sa Buddhlst > Magnetic The summer dinner!
temple!... Could you find an field was hot and Hi, Mr. Safaa!

entrance to heaven?!

humid ™ Don’t be so

measurement

KRIS S “Orientation & touriniandvicinity'of.Daejeon offeredion Saturdaybefore opening
[ty



GROUP COURSES 2013: PROGRAM OVERSIEW

Metrology in Chemistry [GMA-GT-2013-02-QM]

Participants: 17 people from 12 countries

China NIM 2 Mongolia MASM 1
chinese ' ovs | | Pakistan NPSL
Taipel
Colombia INM 2 Philippines ITDI
Indonesia RCChem 2 Vietnam VMI
-LIPI
11
Japan NMIJ 1 | Sub-TOTAL ,
countries
Kenya KEB 1 | South Africa | NMISA
. 12
Malaysia KIMIA 1 TOTAL .
countries
Asia 13/9 countries
Africa 12/2 countries
South America 2/1 country

* NMISA: UST Student

KRISS



GROUP. COURSES 2013: PROGRAM OVERSIEIA

GMA GT . .
R Subjects/Modules Time slots allocated
2013-02-QM J
MiG NSS in Korea, QMS requirements, 3.5 days
Metrology in General Uncertainty in measurement (including evaluation)
. 1.0 day
e mofl b reports (presentations followed by Q&A)
QM-01: Gas analysis

MiC L nalysis (four modules V’j\/‘i?hd‘?\?\’; days for each;
Metrology in Chemistry QM-03: Inorganic analysis ¥ ’

QM-04: Organic analysis technical lectures plus hands-on practice)

Organic!
Inorganic?

The woman
power grows
stronger in the
arena of MiC!

17025+34=?
QMS for metrologists
in chemistry!

Do you remember what
the seven pillars behind
you symbolize!? ©

Gentlemen!
We were
minority

by 8:9.

KRI S S “Fourmodulesicovering the keysubjects ofimetrologyin chemistry Were presented;
[ty






GROUP COURSES 2014: PROGRAM OVERGVX

Three (3) group courses 62 participants from 21 countries

Cour- Subjects/ M- Dat- Particip-

Mass and Related Quantities

GMA-GT-2014-01 _ March 10-21, 2014 22
mass, density, force, torque, .
MRQ ( 2 weeks) (12 countries)
pressure
Length and Dimensional
GMA-GT-2014-02 g April 7-18, 2014 16
Measurement .
LDM ( 2 weeks) (11 countries)

Length, angle, gauge block, etc.

Thermometry and Humidity
SPRT (contact) Thermometry;

GMA-GT-2014-03 June 9-20, 2014 24
Radiation (non-contact)
TH (2 weeks) (16 countries)
Thermometry;
----------------------------------- Course begins with a session of metrology in general [ For an effective performance, each laboratory session [
(MiG), presenting QMS, uncertainty in measurement, || delivers technical lectures combined with practices
and national standards system. to follow.




GROUP COURSES 2014: PROGRAM OVERGIEY:!

Participants: 22 people from 12 countries

Bangladesh | NML-BSTI 2 Philippines NML-ITDI 2
Hong Kong SCL 1 Vietnam QUA:I EST 2
Indonesia KIM-LIPI 2 Zambia ZABS 1
Kenya KEB 1 Zimbabwe SI}IIIQ\ADIC 1
el MASM 2 (?rl:)?r}gob-rléla) Cougtries Pe%JSpIe
Ethiopia U S'i'\s/tldgem) 2 Philippines (ll\.ng/'ll'LstLIJ-cli-e[r?tl) 1
Indonesia (ESIMHIJ‘(:;) 1 Sri Lanka (ul\sflTUs?uSdBn) 1
Korea KRISS | 2 (Wif#i?]'TK"thl‘gS) 3 7
12 22
Asia 16/8 countries ;rOTA-I-_. cogitries
Africa 6/4 countries

* KRISS: newly recruited researchers

KRISS




GROUP COURSES 2014: PROGRAM OVER\EINA

— A—
GMA GT_ . .
2014-01-MRQ Subjects Time slots allocated
— — .
MiG Metrology in General 2.5 days (including evaluation)
— — —
Presentation of Action Plans _0'5 day
— (presentations followed by Q&A)
llletrology in MRQ 0 0_1' Mags al 6.5 days
Mass and Related MRQ-02: Density (technical lectures plus
Quantities MRQ-3: Pressure hands-on practice,
MRQ-04: Force and Torque RHEERN AT
Intensive Laboratory
Intensive Laboratory Session (Force,
_‘ Torque)

Session (Mas nsity)

1

» _.;;W ‘

A -

Intensive
Laboratory ’ \'

" Session ’ b a‘- e
(Pressure) ’r'

A Yy
—
Carpe—diem\
e

Never say good-bye, it’s
just for a farewell~
\‘7

Are you
ready?
Time to start!




GROUP COURSES 2014: PROGRAM OVER\G1N.

Participants: 16 people from 11 countries

Bangladesh NML-BSTI 2 Malawi MBS
China NIM 1 UAE EMI
Egypt NIS 2 Vietnam QUATEST 3

Hong Kong SCL 1 Zambia ZABS

. Sub-TOTAL 10
ey KIM-LIPI 2 (from abroad) Countries
Sub-Total
NEE KEBS L1 (within KRISS) L
Korea KRISS 1 TOTAL 11
Countries
Asia 8/6 countries
Africa 4/3 countries
Mid-East 4/2 countries

* KRISS: newly recruited researchers

KRISS

A




GROUP. COURSES 2014: PROGRAM OVER\EGINYA

GMA _GT_

2014-02-L DM Subjects/Modules Time slots allocated
MiG MiG: Metrology in General _ 2_'5 dayg .
I — (including evaluation)
Presentation of Lab Reports & Action Plans _1'25 Qays
(presentations followed by Q&A)
Evaluation Test 0.25 day
R B
LDM-01: Length standards
LDM-02: Angle, Straightness, Flatness,
Metrology in LDM Squareness 5.5 days
Length and LDM-03: Gauge block, EDM (technical lectiiESil
- hands-on practice,
Measurement LDM-04: Length measuring instruments Individual lab visits)
LDM-05: Surface texture, Laser dimensio
measurement
“Quo > ~~w 5

a

(=~ Vadis,
=i NSS!”

Make certain
uncertainty in
your
‘measurements!

measure the
angles?”

KRISS

*
. . o
~~~~~~ missed AA” . 68



GROUP COURSES 2014:

Participants: 24 people from 16 countries

Botswana BOBS 1 South Africa NMISA 1
Colombia INM 2 Sri Lanka MUSSD 1
Trinidad and
Hong Kong SCL 1 Tobago TTBS 2
Indonesia KIM-LIPI 1 UAE EMI 1
Malawi MBS 1 Vietnam QUATEST 3 2
. NML-ITDI 2 )
Philippines Zambia ZABS 2
YANA 2
Saudi Sub-TOTAL 13 20
Arabia GSO-GCC 1 (from abroad) Countries People
NIS Mongolia
Egypt (Ph.D. student) 1 (UST student) MASM 1
Sub-Total
Korea KRISS 1 (within KRISS) 3 4
: 16
Indonesia KIM-LIPI 1 TOTAL Countries
Asia 12/7 countries
Africa 5/4 countries
Mid-East 3/3 countries

South America 4/2 countries

KRISS




GROUP COURSES 2014: PROGRAM OVERVEY

GMA_GT_

2014-03-TH | Subjects/Modules — Time slots allocated —
MiG — MiG: Metrology in Generﬁ|_ 2.5 days (including evaluation)

- - 0.5 day
m—— Presentation of Action Plan oresenions oS
Metrology in TH TH-01: SPRT Thermometry 6.5 days

Thermometry and TH-02: Radiation Thermometry (technical lectuleciles
i i i c hands-on practice,
ity [ TH03; Huriy an o e g i)

“Practice makes perfect!”

There is no royal road to
learning uncertainty!

-v -

“While in Korea, do as Koreans
do!” Time to enjoy “Bi-bim-bap,”
the steamed rice mixed with
collections of fresh vegetables,
savored with sesame oil and red-

pepper paste!
............ 2034 FIFA World Gup....
UMM DNTITITIIIPNE B .. I~ I, = B T e Brazill e
Realizing the TPW, ""**% Another group of early birds
triple points of water! % " ’ getting together at KRISS in
ed...Yes, it is POSSIBLE L. - R support of the Korean national .-

................ 1 e&m'VS'R'USSi'a!'"""""""" 70



INDIVIDUAL COURSES cMLA

Tarlored to meert the specitic needs of our partners

Experimental study Expanding scope
for dissertation of services

KRISS 7L



INDIVIDUAL COURSES 2013: OVERVIEW

) J
Areas :

D e e B Countries Employers Dates
Length . . Vilnius Gediminas Technical Mar 31-Jun 2

Q) Lithuania University (9 weeks)
Length Pakistan National Physical and Standards Jun 3-Jun 15

2 Laboratory (NPSL) (2 weeks)
Thermometry Svria National Standards and Calibration Jun 30-Jul 12

Q) y Laboratory (NSCL) (2 weeks)
Gas Analysis : National Metrology Center, A*STAR Jun 30-Aug 31

(1) Singapore (NMC/A*STAR) (9 weeks)
Length : : Vilnius Gediminas Technical Oct 1-Nov 30

Q) Lithuania University (9 weeks)
Fluid Flow e National Metrology Laboratory — ITDI Nov 3-Nov 16

2) The Philippines (NML-Phil) (2 weeks)

Acoustics & Vibration Vietnam Vietnam Metrology Institute Nov 8 -
(@) (VMI) (24 weeks)
KRISS



INDIVIDUAL COURSES 2014: OVERVIEW

Areas ;
LT G e T Countries Employers Dates
Length : : Vilnius Gediminas Technical Jan 8 — May 30,
(1) Lithuania University (21 weeks)
Electricity Malavsia National Metrology Laboratory (NML)- May 1- Aug 31
(1) y SIRIM (18 weeks)
Magnetism Malavsia National Metrology Laboratory (NML)- May 1- Aug 31
(1) y SIRIM (18 weeks)
Thermometry . National Metrology Institute of South June 23-July 5,
(1) South Africa Africa (NMISA) (2 weeks)
lonizing Radiation . Dec 1-24
3) Indonesia BATAN (3.5 weeks)
/ —

67.5 person-weeks

covering
fundamental areas of metrology

KRISS 73



RS SASINGRADUATESCHOOLN OEMETROLE

As of Jul 2014 Doctor g' N(!,%Sutresrés Total Fr?&le\ll)l\/ll

Graduates 7 7 14 10

In Progress 12 4 16 13
Total 19 11 30 23

KRISS . 5



OUIREACH SERVICES

Services on site of customers  from diagnosis to Beneficiaries

abroad... prescriptions spread

Its competitive advantages dealing with not only widely over the national

..... a more comprehensive technical but also strategic metrology community of the
_approach... issues... customers.

Competitive Advantages

of Qutreach Services

Comprehensive \‘.',u{dlen .¢a]n| ge off
Apprioach Benefiicianies
From Diagnosis Fact-finding Survey Nationwide Community of
Metrology

To Prescriptions Lectures and advice

) . NMI, Calibration/Testing
’ Technical Training Labs, Government, etc.

KRISS 75



Metrology in

Close

General

Communications

N

- -

QO Close partnership

e GMA-Participants-Lecturers

¢ Sharing information

e Finding solutions to problems faced

e Social events

U Interactive classes

e Two-way communications between
Lecturers and participants

e Clear understanding of needs/problems
e Better understanding of knowledge in
subject metrology areas

KRISS

Included

O Technical Study

+ PLUS +

O “Metrology in General”

in Essence

e Lectures on NQI, CIPM MRA,
QMS, Measurement
uncertainty

=>» Macroscopic perspectives
required to be future leaders of
metrology communities both at
local and global levels

"\VE DONE FOR EFFECTIVENESGI"

Sharing
Effort &

Resource

(] Financial resources shared

oo ) (uipg | FEPTB
. PTB O | ===

v'KRISS is a privileged partner of UNIDO.

UGlobal/Regional network
provided: websites/members

e BIPM, DCMAS

e APMP, SIM, COOMET, AFRIMETS

\}&_RU.:]G

!'EE = -:{" r 3\ ! M
I|EEM sy
BIPM .

-‘- I-\"


http://www.bipm.org/en/home/
http://www.bipm.org/en/home/

Nrzlysis of

Lzie) Raeooris Sulbstamntial
5210 S00rLS

Action Plans

@ @\vxejlqp.e@i
Vlexelifiezitions oi
Practices
. . (L Action Plans
- Lab Reports 1 Effective Learning e Draft action plans written by ALL
" Written by ALL participants ® Lectures (AM) + participants before the course
* Analyzed by GMA. . * Pract.|c.e (PM) . e Obtaining advice of the lecturers
* Needs/Problems identified O Individual Lab Visits Added during the course
e Practices rearrangements « On the last day of each group

e ALL participants are refining their
Action Plans to be more
substantial/practical

=> to best meet practical needs course, following wrap-up

discussion
e Individual participants visit
laboratories of further interest

KRISS 27
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SERFORMANCE

Test
Lab Report Content
Preslelng/atlon Composition
0
12 % - of a GMA
* LDM: Length and Hands-on GI'OUp
II\)/:mensional Exercise Bolrse
easurement 26 U . “
*MiG: Metrology 0 ds-on ExerClSes '
in General an Han S (ZUNED)
Lectures <7 ombiné
Effectively ¢
customer:
Satistaction
e Intensive Laboratory Session Substantial hicher th
Lectures (AM) + Practice (PM) Applications \ IENERtIEN
4.5/5.0
e Action Plan Development for /
solutions to problems in face, future development plan better services

on site

- “Metrology in general” incorporated .
Lectures on NQlI, CIPM MRA, QMS, Uncertainty

.

KRISS 78






GMA GROUP COURSES 2015

(PROVISIONAL)

Technical

Course (1) MiG welcomes
FF QSHVianagersyNIVIl

F|Uid F|OW | Digelcto)es) hlg.h-offlaals of
SoVermmentinchars el
nationalimeasurenents
Systen

Technical GMA GT Metrology,
| 2015

Cours_e _(2) in General

RI (lonizin \ Themes of: | A

For inquiry regarding

Radiation) y Courses | (MiG) ll  the course information,
\ please contact:

Mr. Sangwook Seo,

Technical senior project manager/GMA
at ,
Course (3) with attention to

2 tO be Dr. Gyeong Hee Nam
Confirmed Head, of GMA.

Yy
Tuition Fee: paid by participants (US$500, US$1,000)

s Local Transportation, Lunch, Hotel Accommodations might be supported by KRISS
K RI — S for selected participants from developing countries


mailto:swseo@kriss.re.kr
mailto:ghnam@kriss.re.kr

KRISS at a Glance

- natienalmetralogy nstitute)(NMI)iefiKarea

Partnership with Industry'and Academia

- Measurement: Gluis; Home Doclars, Technelogy. Transfer
- Metrology ResearchiGenters (MREsS)

Government Role in Advancing S&T and Metrology

- for sustainable econemic:growth: case study.far:Korea

GMA in Brief

- achievements and plan

Lessons Learned

- and'recommendations
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LESSONS LEARNED (1-NMI)

Primary mission
of

NMI

Serving customers

with internationally recognized capability of
measurement standards by effectively
participating in the the CIPM MRA activities

EE— | Pl
Quality Advanced Global -
~___ Management | R&D . Partnership =

System /. Capabilities In Metrology |
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LESSONS LEARNED (2-NMI)

easurement
Facilities of
Laboratory

Competent \
Human *

Resources A8 (A= [ o) (5

of Successful

Quality Global

Management =~ = Partnership @@
System In Metrology ~ = =
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LESSONS LEARNED (3-NMI)

Investment
To be focused

People Facility
) N
Competent ' Advanced QMs
: HRD . Measuring To International

In Metrology Facility . Standards




l
LESSONS LEARNED (4-NMI AND GOVERNMENT)

1

Investment

in Metrology ‘
NEVER fails R/

solution to
national and
global agenda

Quality products
accepted in
global market

Metrology
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KRISS Contribution to National Economy kRriSs

(Data : Revenue from calibration/testing and CRM services for 10 years: 1994-2003)

[1 Economic Impact : US$ 812 mil, BCR of 12.76 (FY 2003 budget of $ 63.7 mil)
(1 Data prepared/analyzed : Bearing Point, Inc. (Jul. 2004)

g Direct Value created : US$ 860 mil (for 10 years of 1994-2003), BCR of 1.5

120
100
80
60

40

20

(Unit: million US$)
| O Total benefit T -
B Cost
e e e e ] Ral -

1977 1979 1981 1983 1985 1987 1989 1991 1993 1995 1997 1999 2001 2003

* BCR: benefit to cost ratio

Better Standards, Better Life !




= RECOMMENDATION GOVERNMENT kRIS

> '“4\ = S e
p/"‘ﬁ % \“% _-“"’..*R“_,T 5 : e = ._"ﬁt" s

%
= >

i"'} ,‘.ﬁ- ,{v B e e RN - e -2 n"‘f >% T3
} “/ : % —~,""* '—_" e, = _.'. < ,‘gf’;- :‘: " 53

% > = - Ry e, Q'znf_ T
B e

. e ey

R e T 3

\a&:’

Slgnlflcant Synergy Effect e s
W|thh|gher effluency_ =

National Development Planshould Tt =
include SR
Strategic planning and investment / '

On METROLOGY

Metrological : NMI’s Role .
Capability National Quality to be .expanded in
to be promoted | Infrastructure § national and

to be advanced regional community



The Most Friendly, Partnership Raises us

The Most Productive Partner Up to More & Better than
Sharing Fruits of Shared Efforts One can Do alone!




Dreams come true!

KOREA KRISS did it, and
now

Colombia INM can do it.

_\!?RI.D cupP

Sl RSt

Al

Partnership in. Metrology

raises all Partnersup to

more and better than one can do alone



’3 GM _
‘ - pursugsto he
ct|v & friendly | partnet
in metrology
e spirit of

FIruits of shared effortsft

Gyeong-Hee NAM, Ph.D. Jong-Oh CHOL, Pt iseung YOO ' angwook SEQ
Head, GMA Professor dinator, Local Programs Senior Coordmator Global Programs

S.' ghnam@kriss.re.kt jiseung.yoo@kriss.re.kr swseo@kriss.re.kr
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Appendix (1)
CIPM MRA Success Stories of KRISS




KRISS and MRA, Joining the CIPM MRA In 1999 kRISS

Reconnaissance mutuelle

des étalons nationaux de mesure

et des certificats d'étalonnage et de mesurage
émis par les laboratoires nationaux de métrologie
Paris, le 14 octobre 1999

Supplément technique révisé en octobre 2003 (pages 17-20)

Mutual recognition

of national measurement standards

and of calibration and measurement certificates
issued by national metrology institutes

Paris, 14 October 1999

Technical Supplement revised in October 2003 (pages 38-41)

Comité international des poids et mesures

Bureau Organisation

des poids de la Convention
du Métre

et mesures

one of the
signatories to
the MRA in Oct
1999

Signatories

RECONNAISSANCE MUTUELLE

DES ETALONS NATIONAUX DE MESURE

ET DES CERTIFICATS D'ETALONNAGE ET DE MESURAGE
EMIS PAR LES LABORATOIRES NATIONAUX DE METROLOGIE

Arrangement rédigé par le Comité international des poids et mesures (CIPM) en
vertu de I'autorité qui lui est conférée par les Etats membres de la Convention du

Metre

MUTUAL RECOGNITION

OF NATIONAL MEASUREMENT STANDARDS
AND OF CALIBRATION AND MEASUREMENT CERTIFICATES
ISSUED BY NATIONAL METROLOGY INSTITUTES

Arrangement drawn up by the International Committee of Weights and
Measures under the authority given to it in the Metre Convention

Ce document sera soumis & la signature des directeurs des laboratoires nationaux
de métrologie (LNM) des Etats membres de la Convention du Métre, a partir du
14 octobre 1999, date de leur réunion 2 I'occasion de la 21¢ Conférence générale

des poids et mesures.

This document will be open for signature by directors of the national metrology
institutes (NMls) of the Member States of the Metre Convention starting from
14th October 1999, at a meeting of direciors that will take place on the occasion
of the 215t General Conference of Weights and Measures.

Nom/Nae . BIPM
i INM/NMI* FavState =
Signature Signature

py n;a{w] KRISs fp. o

*Tous les laboratoires et instituts mentionnés dans cette colonne participent i cet arrangement,
This arrangement covers all the institutes listed here.

39 counirissr 2 Int'l ore,

(WAEARIRIVIIV]):

92 countries + 4 Int'l org
(IAEA, IRMM, WMO, ESA)

Oct 2014
92
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National Metrology Institutes ‘

national key calibration quality supplementary
measurement comparisons measurement | systems comparisons to
standards capabilities support calibrations
Consultative Committees Regional Metrology
RMOs Organizations
BIPM (RMOs)
results l submissions
S
. . § JCRB
Consultative Committees S (Joint Committee of the RMOs
§ and the BIPM)
degrees of “ calibration
equivalence ,g@ measurement
,@é\ capabilities
A 4 &

MRA appendix B MRA appendix C

Key comparison database
93
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CIPM MRA (Oct 1999)

° ° ° o e ®
°RMO Key comparisons (KC) for equivalence (1999~) ° RMO )
. - ° ¢
Colombia g Country C
Dis?emti_natilon ) [ ] ° Dissemination
measurement / fRASSIEIES « APMP - messuremant

Accredited

Lab
Korea =/

Industrial site

standards

standards Lab /

Industrial site

Dissemination Traceability
of national of national
5 measurement measurement
standards Accredited standards /

Laboratories

Reducing TB _
by providing Industrial site Reducing TBT
comparability by providing
comparability

* RMO: Regional Metrology Organization » APMP: Asia-Pacific Metrology Programme
* TBT: Technical Barriers to Trade

= MRA Signatories (96 institutes) : 53 Member states, 39 Associates, 4 international organizations

94
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Participation in KC, Key Comparisons
CMC Registration, calibrations and Measurement Capabilities

AUV EM L MRQ PR QM RI T TF
Field | ¢ g He| Azt | Total
S | B2l | Z2o] | AT | SAE | 2ET | YA | 2 | Fh
KC 20 96 23 67 19 104 58 25 1 373
CMC 41 141 41 49 41 519 214 69 24 1139

BIPM KCDB (http:/kcdb.bipm.org/ Feb 2014)

N T R T TR

2180 1598 1541 1248 1194 1095
Country Germany USA UK Japan France KRISS
KC 644 473 460 438 430
KC-PL 164 110 100 84 49 62

PL: Pilot Laboratory

95
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Equivalence by Key Comparison  KRiISs

Bureau
International des
Poids et
4 Mesures

Homa Kay and supplamantary comparisans

(Results of ALL KCs made public at http://kcdb.bipm.org/)

Homms = <omoarisons Soorch = Bosults of the Ssoorch = COMOF - K3 .o rasulss

Key and supplementary comparisons - Results SR E DB

CCM.FK<.a
Ioforooation
Bilot 7 Contact
Eartici :

Eesults

LRI ]

- Forca =2 M
* Force 4 MM
Bri st

Related links
e v ariats
DB Facos
ECDEBE Reports
=Iera MRS
ICTREE
Eirad ey HEAT
Metrologis

Contact us
- BIpmMscDB@bioon,orc

CCM._F-iKa.a

Results

Laboratory indiwviziuaail Eguiva lence Degrees Graph(s)
mMmeasuraenaents statemaents of eguivalence of eguiva lencs

CCM_.F-K3S3 and aPFMP.M_F-iKKa. b

MEASURAND = Force
NOMINAL VWALUE = 2 MMN

Degrees of eguivalence &, and expanded uncertainty &, (Jc — 2} expressed in 10
s

Force 2 VIN

s00

Ss0o0

400 F---------mm e -

200 f-----f----"-""-"2----mme e -~

-z00 4------f---F---fr e

= Tm L e e L

L L B B

—sS00

PTB C1) @ 16.5 MMN-K-NME machine
PTB (23 ! 2 MMN-K-INME machine

Red diamonds | participants in CCHM . F-K 3
Gresmn triangles @ participants in SPMP.MF-KS.b

- Gotter Standards, Better Life | 00,
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CMC Table

KRISS

(CMC, Calibration and Measurement Capability)
made public to customers at http://kcdb.bipm.org/)

Catbration anc Measuremert Capabiities

Mass and Related Quantities, Republic of Korea, KRISS (Korea Research Institute of Standards and Science)

SIIREDB

Measurement
Calibration or Measurement Service Measurand Level or Range Conditions/indepandent Expanded Uncertainty
Variable
Is the
Instr or I NI internal
Class Artifact: insts Type ol Units P Specificati Value Units erage] L ot =X Comments service
SERADR Method m value value factor Confidence | uncertainty a identifi
Meas: relative one?
Mass Mass standard Compenson in gir 1 1 kg 78 ua 2 95% Mo Om“' Z’;;&f c2011622
P Approved on 02
Mass Mass standard Companson i air 1 100 mg 06 Hg 2 85% No :V ber 2014 c2011521
o Aporoved on 02
Mass Mass standard Cormpensan in air 01 1 g 06107 vg 2 95% No ggober SOTa C2011621
o Approved on 02 =
¥y &
Mass Mass standard Companson n air 1 w0 a 07to3 Ha 2 95% o October 2014 C20%1621
Aporoved on G2
Mass Mass standard Comganson n air 10 100 [+] 35 1] 2 85% No October 2014 C2011621
2 Agproved on 02 C2011621,
s 5
Mass Mass standard Companson n air a1 1 Ko Sto28 U] 2 95% No October 2014 C2011622
~ z Appcoved on 02 C2011622,
Mass Mass standard Comparison in sir 1 20 kg 28 o 4000 pa 2 95% No Ocsober 2014 ©2011623
oz 20 kg, 50 kg and = Aporoved on 02 | G2011624,
Mass Mass standard Companson i air 20 100 ko Mass 100 41050 mg z a5% No Oetober 2014 C2011625
100 kg. 200 kg, .
Mass Mass standard Comganson & air 200 1000 xg M3ss S00 kg and 1000 0CEws a 2 a5% Mo et ,:’0'\122 C20%1825
kg October 2
Density e Fundamertal P x o 2 . Approved on 02 =
(scixd) Glass and spheme ryckostatic welghmgl 100 1000 a Temperature {1010 30) °C 0.019t0c 0.002 legirm 2 95% No October 2014 C2070G
Density Stainless steel Fundamertal ~—~ o + Aporoved on 02 -
(08} weight octaic wevgr'-lngl 00 1000 g Temperature {(1G 10 30) “C 025t 0073 kg/m 2 95% No October 2014 cC20703
Densty Siainless stoel Precision . 10 & - > ” Approved on 02
(sobd) weight Faych fic weighmgl 1 20 g Temperature {1010 30) °C 66113 kgim 2 a5% No October 2014 c20703
Densty Stainless steel Freciaicn = p _ 1 3 . Agproved on 02 - -
(eoc) weight Pypckostatic wmghmg] 0z 05 a Temperature {1010 30) “C 3510 11 kgim 2 95% No October 2014 C20703
Density Hydrostatic & 2 e = a 3 N Agproved on 02 -
tiquid) Liquag weighing 00 2000 kg Temperature {1010 30) °C 0.005 kgim 2 a5% No October 2014 c20702
Density : 9 g 3 5 Aporoved on 02 C20706,
(iquid) Hydrometer Cuckow's method 605 1880 kG Temperature {1510 20} °C 0024100073 | kgm 2 a5% No October 2014 G20740
Volume Glasswares and = P 5 na1D Appxoved on 02 C20601
etatic) vt Gk Gravimetnc 1 20000 mi Temperature {1810 25) "C 0120044 mi 2 85% No October 2014 20507
Volume Gravimetric and 4 fam ES F . S Approved on 02
(etatic) Violume tank vokmatis 100 1000 L Temperature {1510 25) °C 16 to 220 m 2 a95% No October 2014 C20606
The BIPM key companson database Octobter 2014 e

- Getier Standards, Better Life !
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CIPM MRA Success Story in Korea (1)

* DSME: Daewoo Shipbuilding & Marine Engineering
DSME, Korea — BP, USA [2002] + BP: British Petroleurn
« Offshore plant order by BP,USA. }
« Calibration traceable to NIST required.

« DSME, accredited by KOLAS, a member of ILAC MRA.
DSME, keeping traceability of its standards to KRISS.
KRISS and NIST are all signatory to the CIPM MRA.
NIST confirmed that “traceability to KRISS is equivalent to
traceability to NIST” via the CIPM MRA.

BP accepted accreditation by KOLAS and calibration
certificates issued by KRISS.

[m} . Saved 11 Million US$ ‘ » recalibration at NIST; US$ 1 million < DSME offshore plant >
* penalty of 2 month delay; US$ 10 million

Solution

Economic benefits
to
global enterprise

Coming over

CIPM MRA,
ILAC MRA

_—
—_

technical barrier

For more: www.bipm.org/en/bipm/int/impact-studies.html
Better Standards, Better Life ! .9_8—
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CIPM MRA Success Story in Korea (2) KRISS

« SHI : Samsung Heavy Industry

SHI - SEIC’ Russia [2003] « SEIC : Sakhalin Energy Investment Company
» SHI constructing an offshore platform ordered by
SEIC, Russia.

 All the measuring instruments installed in the
platform required to be traceable to NMS of
Russia.

* KRISS and VNIIMS patrticipate in the CIPM MRA.

« KRISS and VNIIMS concluded a protocol

recognizing the equivalence of NMS of both

Solution countries.

« SEIC approved all the measuring instruments of
SHI traceable to KRISS as traceable to VNIIMS.

< The dimensions of the
platform is approximately

 US$ 16 million saved 95 mx130mx 120 m >
enetl  US$ 150,000 Invested for calibration

Had it not been for K « Additional 3 months of delivery & Calibration;
the CIPM MRA... ;>  Possible penalty due to delay of delivery: US$ 16 million

. 99
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CIPM MRA Success Story in Korea (3)

POSCO - India, Mexico [2004] + POSCO: Pohang Steel and Iron Company

* Mexican manufacturer of automobile parts demanded

the proof of reliability of POSCO steel.
AM |+ Indian buyer of POSCO steel required the certification

from BIS (Bureau of India Standard).

« POSCO'’s testing laboratory , accredited by KOLAS.
KOLAS is a member of APLAC, and ILAC MRA.
Solution | . POSCO has a traceability to KRISS participating in the
CIPM MRA.

« POSCO’s steel accepted without being retested.

< POSCO steel plant >

Benefit | - Saved 5 Million US$ |

Had it not been for _\> « Cost in transportation/retesting at Mexican and Indian lab’s
the CIPM MRA,

ILAC MRA, ...

* Cost due to delay in delivery

. 100
Better Standards, Better Life ! o




CIPM MRA Success Story in Korea (4) KRISS

Korean Air - US FAA [2008]
. * According to US Repair Station Act,
US FAA required KA to secure calibration

certificates traceable to NIST.

 KRISS and NIST participate in the CIPM MRA;

 FAA accepted all the KA measuring instruments
traceable to KRISS as traceable to NIST.

« Saved 9.4 Million US$ ‘ < Korean Air >

+ Suspending services for 3 months while calibrated at NIST; or

Had it not been for
the CIPM MRA, ;\> « Additional cost to substitute instruments; and to establish a new

system with traceability to NIST.

. 101
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FOR' QMS-CIPM'MRBASTROADMAR

Quality Management System (QMS)

1999 Education on QMS (ISO 9001, ISO/IEC 17025, ISO Guide 34)
: : Establishment of
Documﬁptatlon Evalg?tlon || CRM Certification
. System following _
Quality Manual, Lab Personnel, ) Evaluation of
2000 - Procedures, Environment, 150 GL:'de 34 CMC
Guides Equipment —
Documentation of in each field
Measurement, | | KeY_
Calibration and Comparisons
2001 Test Procedures and
v Supplementary
Comparisons

Establishment of QMS

Expanding QMS

Keep improving Total QMS

) 102
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FOR'QMS-CIPM MBEA: OPERATINGTUNITS

President
I
Quality Vice President Committee
Assurance on Uncertainty
Committee Quality Manager in Measurement
Standards & QM Team

A ~nysica Quality'o naustria onvergence
S\ Metrolog Life Metrolog Technolog

Technical Jechnical Technical Technical
Committee Committee Committee Committee

Centers Centers Centers

) 103
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FOR QMS-CIPM MRA: SPECIFICR&D

R&D Activities

FOf
stablishing _ xr:r H“ 19 ' mproving
ew NMS Ranges Uncertainty

104

Better Standards, Better Life !



FOR' QMS-CIPM MRBA: OMS CERTIFIED

e Certification: Feb 2001 - renewed (Oct 2012)

e Certified by KFQ [Korea Foundation for Quality] E’EIBIA!‘LIMSTA”IEE

QMS L QMS Of KRISS CompliEd With; qumm KOREA RESEARCH INSTITUTE OF
- = 15O 9001: 2008 (for QMS) amemmen
Certified to i
= |SO/IEC 17025: 2005 (for Calibration/Test) = LR
ISO 9001 =  |SO Guide 34: 2000 (for Reference Materials) e b L e
e Scope of Certification; o
= Dissemination of standards: calibration, testing, RM; B e
= Research and development activities =
=  Administration and technical support activities
Technical
.1 1st round: 2001-2002
Capability

2nd round: 2006-2007

Recognized by
3" round: 2012-2013

Peer Reviews

KC CMC Remarks
373 1139 Oct 2014 KCDB
EE_—-—_—  Better Standards, Better Life ! o,




* QMS of KRISS recognized in Korea.
Global System Grand Prix Award 2009 e Organized by the New Quality Forum;
e Sponsored by The Korea Economic Daily.
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