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LENGTH STANDARD
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TEMPERATURE STANDARD
(RADIATION)
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Radiation
Thermometer
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[ Pressure Std | [ Chilled Mirror
Hygrometer
Thermo
Hygrometer
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RF STANDARD
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eed- Through Mount,
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NMI
Voltage Source,
i oltmeter,
Thermal Converter
.~ " Standard ~
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_: Attenuator Fixed Attenuator
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(AC Power, DC High-voltage)
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DC Voltage
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Wattmeter
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Kenji Tobita Team leader JICA
Hiroyasu Ushijima Technical cooperation planning METI
Yoshiaki Akimoto Technical transfer planning NMIJ/AIST
Masanobu Hirose Electrical standards techniques NMIJ/AIST
Masahiro Inoue Calibration techniques JEMIC
Tomomi Ibi Cooperative planning JICA
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Laser interferometer

NRM (poatms51ay) /NIM (3u)

Angle

KRISS (:n1d)

Long gauge block

NRLM (cjUu)

Short gauge block

PTB (wosuil)

Temperature fixed point

NPL (89ng)

Resistance thermometer

PTB (twasui)

Pressure

PTB (twa3ui)

DC voltage

PSB (8sATU3)

DC resistance

CMS (liniu)

Capacitor CMS (lsiniu)

Inductance NRM (00#15518Y)

AC/DC transfer PTB (wa3ui)

AC current PTB (wosuil)

Time (GPS) APMP Key Comparison
Weights NRLM (U)/PTB (wasuil)
Force NIM (31)

Acceleration

NRM (00#1m5188)

Acoustic

NRM (aodn1918Y)

Torque

NIM (31)




FAFIAUINIAUNTIA UAZNITANYIATUNANHNSOH ASIN 2

IMNNATOINITANWURSUHAIHWSOHN ASST 1 Dr. Yoshiaki Akimoto 370 NMIJ / AIST gnasunds
Uszmalng Tugiue “NUinusunisin’ susiBoulnuuuivienan wazuonanieausifousaiani
SWNAN 2544 {ORNTIIFOULNHIAYTINYDITATING YOULURANNTINGD uars1uasidunvasiangs

ﬁqamv&huLﬁuﬁau‘l,uwamsﬁnmmiLm%fsmmi‘l,uguu:u‘uwm “(379) 1ona1sTATINT uaziloduiuuny
uazsTz A BNAUA MU TATINMSATUAYUNNITINTRLALTuNS neldeudszann
JICA finfAnwissananundon A 2 gnavnlwdounnAinieu 2544 aunBnvesngnfideanszylily
M15NN 3

A5 NN 3: FNBNTNANWIRTINANMHWSON ASIT 2 (18 WoeINUU - 4 SuiAN, 2544)

P

%o wihfl IBIY

Kenji Tobita Team leader JICA

Hiroyasu Ushijima Technical cooperation planning METI

Shigeo Kondo Standard materials NMIJ/AIST
Kiyohide Yonesu Electrical standards JEMIC

Jiro Matsuda Physical standards NMIJ/AIST
Natsuko Ozaki Cooperative planning JICA

Kazunori Horiguchi Plan analysis IDCJ
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Acoustic/ .
| Vibration 2545 © © (Untied) © ©
Calibrated by DC
2 AC 2546 © © © current standard (No.5)
. . Needs calibration only
3 |Hight Voltage| 2548 ) O (Tied) o ] at initial phase
4 | FHlectrical | 55.g o o o o o
device
5 | DC current 2547 0] 0] e} @) e}
6 Magnetic 2549 o o [¢) o
7 RF 2546 o O (Untied) ¢} ¢} o o
8 | Laser power 2549 o 0] o o
Time and .
9 frequency 2545 o O (Untied) o o @)
10 Flow 2548 0] ¢) o @)
2545/ .
11 Length 2548 ¢} o O (Tied) © ¢} ¢} o
. Calibrated by Length
12 Form 2545 o O (Tied) o standard (No.11)
13 | Straightness 2546 o o @) )
14 | Dimension 2547 o o @) o [¢)
, Calibrated by Length
15 Angle 2546 o O (Tied) ¢} ¢} standard (No.11)
Calibrated by Length
16 | Flatness 2547 o o [¢) standard (No.11)
17 Force 2547 ¢} O (Tied) ] o
. Calibrated by Prototype
18 Weight 2549 o o [¢) kilogram
19 Pressure 2548 (¢} 0] e} (¢}
20 Vacuum 2549 ¢} 0] e} (¢}
21| Hardness 2545 o O (Tied) o
Calibrated in the C/P
22 | Photometry 2547 o o @) o [¢) training
i * % *No distinction of
23| Inorganic 2548 @) O primary/secondary
. % * *No distinction of
24| Organic 2549 © © primary/secondary
2545/ O
25 |Thermometry 2546 o (TiedUntied) o o o o
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Hidetoshi Takama Team leader JICA
Katsuo Seta Technical cooperation planning NMIJ/AIST
Yoshiaki Akimoto Metrology standards NMIJ/AIST
Ikuko Niizeki Technical transfer planning VSO Co.,Ltd.
Natsuko Ozaki Cooperative planning JICA
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116 AaNAN 2545 wenanHumATasImsisfiunssoly “Project Design Matrix (PDM)” 1 fnt
uansluANNn 6 ﬁoﬂmﬂwrﬁﬂuLLa:VLm"LGTﬁm'mLﬁuﬁauimﬁuuazimomiﬁwLﬁusia"thNmﬁaammU
Thusanil faril Sefin15dmae “Natonal Committee on the National Institute of Metrology Standard
(Uszs"% Masao Koyanagi)” T Beusznaudny Funuues METI, Japan International Cooperation
Agency (JICA), National Institute of Advanced Industrial Science and Technology (NIMJ/AIST),
National Institute of Technology and Evaluation (NITE), Japan Quality Assurance Association (JQA),
Japan Electric Meters Inspection Corporation (JEMIC) waz Chemicals Evaluation and Research
Institute (CERI) wonaNHIVlARNMIIAMIANENIL 11 A Meldanenssinmsuisni

1) Anuzvingu Mass and related quantities (vivitihimnsiageau: Akira Ooiwa)

2) ANV Length (utiRmsiadau: Tomizo Kurosawa)

3) mswzvinenu Low-frequency electromagnetics (Wantinnmsaasoau: Haruo Yoshida)
4) Anuzvineu High-frequency electromagnetics (¥utinimsaagau: Koji Komiyama)
5) Aszvinenu Photometry (Viautiimsiasou: Ichiro Saito)

6) AMuz¥iN9N Temperature measurement (WuHRmsI980U: Fumihiro Sakuma)

7) mauzvineu Acoustics and vibrations (Wutngneragou: Sojun Sato)

8) Anurvinenu Hardness (Viavithimsiaseu: Hajime Ishida)

9) mauzvigu Standard substance (Wavithimsiageu: Akira Nomura)

10) Asuzyiu Accreditation (Viavitiimsaasou: Norio Ishizaki)

11) Anuz¥ineu Building (vivitiimsaaseu: Joichi Yokota)
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yrAafiingdaslulasenis NIMT anunsadnsinnizafeinumsaniiunisaisneansinaiialsogiesiu
31 MsUszy JCC AssusndnTulueimsves NIMT iinfingsinw« lodui 30 wuwnuw 2546

Y

NIMTJCC ‘—I—, NIMT NMB
| loint Coordinating (National Metrology

Japanese Embassy > Committee " Board)
™ H™ H Rl
(Observer) (Chair: NIMT Director) [ eC
Dept. of Technical
——\(~ N L ¢ _
and Economic
‘ JICA Thailand Office ‘ Chief Adviser [~  NIMT Director Cooperation)
— i ! MOSTE
JBIC JicAProject  [+— 4]  NIMTActing | ‘MT'“'*:W I"fs‘"-'e“;e!
Bangkok Resident Coordinator | Director echnology an
Office l ¢ Environment)
Project Coordinator Thai Chamber of
Electrical Standards B (Leader of L Commerce or
Electrical Lab) National Investment
l l Committee
- —
Physical Standards . Lain e User of calibration
l lab in Thai industry
JICA Technical Researcher The Japanese
@IpEREEn Tt S | e Chamber of
\ Phase 1 / Commerce Bangkok

3UN 3 Joint Coordinating Committee uazN50UN15YNIUYBITATINNG
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mMsinausnluyszmay U

“mafinausnluuszmadun’ Atsyaainsnumaiiaves NIMT 1d5uidnylufineusndsussinagdu Gu
Tudous® 2544 TnglFasunnlutuidusunazmsdnaulanazaivermsiosuiidnisuiving dauan
Tusnswi 7 mstineusnludszmagunldunsaiiiunisnoun1silnsiasenisanusindenisizinms
JICA uonanil lutaeszesdl 1 1iessnsuusznndniia udideryEunsnInUsmaAgUuas
fiovndn 10 Awsed uazdusumsiinousudnfiaduuifisiud 5 Auwit doiu S9ldTnsihTasms
fivannanuanlFdmduannsinfio smmsiinousnsiuRunuues NIMT 109 waz  Association
for Oversea Technical scholarship (AOTS) waz Japna Oversea Human Resoures and Industry
Development Association (HIDA) ufsuuszsnne 2548 Tauianizetwdetnaidnsuvesszusi 2 uas
matheluienAsviesufuiinisuelns mnudanguvesFunugninanifouwnal uaz 11 awldsumsiin
susHlulsznADUN wihonundnlunisinousude NMIJ / AIST Ltmﬁeﬁﬁuasﬁuﬁmmn’lﬁm MsAn
URUR warmsiinousy azianvunisidgonsulvinisineusy wu JEMIC JQA Nagano Government
Industrail Research Instiute was Toray Research Center, Inc waznenaniiefinndndn deldsunis
WnousnInunangUNInINIASgIUEIY Aoiuaneieszuuanusanfiossiuusna Tuszninsiinousw
Wuszmadiu wenwiloaninafiamsseuiiivu ﬁaﬁmsﬁﬂﬁwﬁjﬁaﬁm%ﬁwLanmiﬁv'umaun’ﬁaamﬁuu
ioUszifiuanu uineulusnasguuasldunsvensulussdiuaina nsUssifiuwaanalsiuiuon uas
Tumounaseuifivuiunissnandifvifuimaiansseuifisuiina g luaaiiddyiigaiuns
fngnannmaila ;;Uﬁ 4 wamnWuaIidnsuMsAnausHuaTwiineIuYeY International Cooperation
Office ﬁ"Lrﬁ%uL%fgm'r;’;lnanu"LuUi:mﬂiiﬂu &1 electric power uay chemical analysis  lutfiou
fAguieu 2549 ua:fgtl‘?i 5 ugaINsAnausHaY electric energy l JEMIC ;;U‘*?‘i 6 WAAINISHNOUTHEIU
chemical analysis A NMIJ / AIST
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a5 7: M@y luiineusuinuszmnagUn Tutalasinis NIMT wazyaainsisuinveu

Kunihiko Toda (NMIJ/AIST)

SeazIA e Hinausu fithdumsilnous
1 | 29 m.A. 2544 - 8 5.A. 2544 | Humidity Chiharu Takahashi (NMIJ/AIST) WWANISHT ANIUR
2 | 29 a.A. 2544 - 8 5.A. 2544 | Mass Masaaki Ueki (NMIJ/AIST) WNEMFFN WHAY
3 | 29m.A. 2544 - 8 5.A. 2544 | Radiation temperature Fumihiro Sakuma (NMIJ/AIST) WWUAH WAV
4 | 29 m.;. 2544 - 8 5.A. 2544 | Vibration Tamio Ishigami (NMIJ/AIST) wwlnlsad Smauns
5 | 29 m.A. 2544 - 26 w.A. 2545 | pH Susumu Nakamura (NMIJ/AIST) WYUTINIY AZVAS
6 | 3.9 2545-18 d.A. 2545 | Hardness Hajime Ishida (NMIJ/AIST) WILATY WAUWANENT
7 | 3§.9.2545 - 18 &.A. 2545 | Time and Frequency Takeshi Ikegami (NMIJ/AIST) WYRANTY NagyN
8 | 1w.u.2545 - 30 u.n. 2546 | Wavelength Jun Ishikawa (NMIJ/AIST) UNENNADA Lii@ﬁiﬂﬁ
9 | 3H.u.2545-314.n. 2545 | Acoustic Hiroaki Nomura (JQA) WNEMAIHY fnsAuned
3 #.4. 2545 - 5 n.A. 2545 | Dimensional (Plug/Ring) Kazuo Toyama (JQA)
10 | 8n.A. 2545 - 26 n.A. 2545 | Dimensional (Roughness) Katsuichi Kitagawa (Toray) WYY EIUENg
29 n.A. 2545 -20 n.8. 2545 | Dimensional (Roundness) Yuji Wakabayashi (Nagano GITC)
11| 2 #.9.2546 - 31 &.A. 2546 | DC High voltage Tomeji Iguchi (JEMIC) WeAty finshana
12| 24y, 2546 - 31 4.A. 2546 | AC Power Masao Yamawaki (JQA) WYANBANA Rsiagns
13 | 26 &.A. 2546 - 23 W.8. 2546 | RF (Attenuation, Power, Voltage) i::szrgalf]oazgr:)(JQA), Wedusni IdusuemAana
14 | 21 .. 2546 - 18 §.A. 2547 | CMM Sonko Osawa (NMIJ/AIST) WYUTUNS TUNA
15 | 21 m.;A. 2546 - 18 4.A. 2547 | Force Toshiyuki Hayashi (NMIJ/AIST) WURRANIY T2IOHINA
16 | 1H.9.2547 - 28 &.A. 2547 | Angle Tsukasa Watanabe (NMIJ/AIST) WeIP3UNs anilns
17 | 18.9.2547 - 28 &.A. 2547 | Inorganic Akiharu Hioki (NMIJ/AIST) WNANWANYIL o%ﬂwmaﬂ‘a
18 | 1H.u. 2547 - 28 &.A. 2547 | Temperature fixed-point Masaru Arai (NMIJ/AIST) WwnaMITILing Wnaui
19 | 18.9. 2547 - 28 &.A. 2547 | Resistance Joji Kinoshita (NMIJ/AIST) WNEIUATUA ynﬁwau
20| 7n.@.2547 - 45.A. 2547 | Standard solution Tsuneaki Maeda (NMIJ/AIST) wwaEUFBnsNl Wnsen
21| 7842548 - 13 d.A. 2548 | Large mass Jianxin Sun (NMIJ/AIST) WA dwsfigey e
22| 7#.9. 2548 - 3n.y. 2548 | Pressure Tokihiko Kobata (NMIJ/AIST) WwaTn lavy
23| 7#.9.2548 - 3n.v. 2548 | Standard Gas Nobuhiro Matsumoto (NMIJ/AIST) | wiauss%3d azeadrs
24 | 21 u.A. 2548 - 20 &.A. 2548 | *Vickers hardness Satoshi Takagi (NMIJ/AIST) wNsANITIM fioenzAnsd
25 | 4 n.A. 2548 - 23 5.A. 2548 | Magnetic Takuma Tominaga (JEMIC) WYINWURLNS UFSndasniung
26 | 46.A. 2548 - 23 5.A. 2548 | Laser power Masahiro Miyawaki (JQA) WYM3F 53501
27 | 4n.A. 2548 - 23 5.A. 2548 | Photometry (intensity, flux) Hiroshi Shitomi (NMIJ/AIST) WIWDIAN NTEANNA
28 | 4 n.A. 2548 - 23 5.A. 2548 | Radiometry (Spectral irradiance) | Tatsuya Zama (NMIJ/AIST) UNENM TN élﬂ%iy
29 | 15 4.;. 2549 - 26 w.A. 2549 | *Environmental management Joichi Yokota (NMIJ/AIST) uwyﬁnﬁ By
30 | 15u.A. 2549 - 4 §.A. 2549 | QHR Yasuhiro Nakamura (NMIJ/AIST) | wieduimid augnaus
31| 19 n.w. 2549 - 4§, 2549 | *Mass Masaaki Ueki (NMIJ/AIST) WNEMSF §AUS
32| 4§.w.2549 - 54.A. 2549 | *Watt hour Masao Yamawaki (JEMIC) WIWITWA WIANG
33| 4§.u.2549 - 26 &.A. 2549 | Chemical analysis Takashi Yarita (NMIJ/AIST) WIS Bzrn
34| 1m.A. 2549 - 23 5.A. 2549 | Scale Mariko Kajima (NMIJ/AIST) WYINSU WTD1THIINA
35 | 14 4.A. 2550 - 3 #.A. 2550 | *AC Voltage Hiroaki Sakuma (JEMIC) wwaNyy VAsns
36 | 4n.w. 2550 - 3 §.A. 2550 | *Density Kenichi Puji (NML/AIST) WIINANG HITR

*‘VIN’]UW]E} Tassmsuenivilo
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i

=

UM 4 Wwrswa weziing (AuN 2 3N {idrsunsinausnaw electric power) wwadty vz (AU

= DESEY) . . o .
7 3 2w wndunisinausnatvn chemical analysis) wazwiineiuvas International Metrology

Cooperation Office §5uRnraulasin1s NIMT

e L

5Uf 6 nsfinausnanan chemical analysis #i NMIJ/AIST
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NSIRFIAL

U

FYITIYNNINALA (zazn 1)

9NN 8 uaAsTEBaNIBYITIYNIAiaNdsHN IinsinausHlugeszozn 1 agnidnlaniisey

v genTynanAianuandluaseil laiiiasust NMIJ / AIST wsidefiaandudu g Snainang saulu
fiu NITE JEMIC JQA uaz Nagano Prefecture fifidauiiigatosiiy

a9 W7 8: 51T Ty NasNnlugwszesi 1 (manan 2545 i sanan 2547)

u

S2UZAINTTAN

YIHIUN5In

TornaUTH

NHIULYIB)

15 6.m. 2545 - 20 5.m. 2545

Reliability improvement

Norio Ishizaki (NITE)

2 | 156.m. 2545 - 20 5.A. 2545 | Reliability improvement Katsuo Seta (NMIJ/AIST)

3 | 20 4.A. 2546 - 12 n.w. 2546 | Radiation thermometry Fumihiro Sakuma (NMIJ/AIST)

4 | 20 #.A. 2546 - 15 n.w. 2546 | Plug/Ring Kazuo Toyama (JQA)

5 | 4n.w. 2546 - 4§.A. 2546 | Roundness Yuji Wakabayashi (Nagano)

6 | 10 #.;A. 2546 - 5 11.9. 2546 | Wavelength Jun Ishikawa (NMIJ/AIST)

7 |17 §.m. 2546 - 12 1.9. 2546 | Acoustic Hiroaki Nomura (JQA)

8 | 10 w.4. 2546 - 8 w.A. 2546 | Hardness Hajime Ishida (NMIJ/AIST)

9 | 29 d.A. 2546 - 27 5.A. 2546 | Environmental improvement | Joichi Yokota (NMIJ/AIST)

10 | 25 w.9. 2546 - 19 5.m. 2546 | AC power Masao Yamawaki (JQA)

11118 1A, 2547 - 24 sp. 2547 Reliability improvement Hiromi Murata (NITE) Document review:

o o (Document review) Yuji Neagari (NITE)

Reliability improvement .

12| 18 #.A. 2547 - 28 1.@. 2547 . . Atsushi Onae (NMIJ/AIST) Wavelength standard
(Technical review)
Reliability i

13| 18 s, 2547 - 30 sn, 2547 | Relapility improvement Takeshi Fujimori (NMIJ/AIST) | Acoustic standard
(Technical review)

14| 2 n.w. 2547 - 27 n.w. 2547 | DC high voltage Tomeji Iguchi (JEMIC)

15| 15 n.w. 2547 - 21 n.w, 2547 | Documentation on Ichiro Fujima (NMIJ/AIST)
calibration procedure

16 | 22 n.w. 2547 - 20 #.A. 2547 | CMM Sonko Osawa (NMIJ/AIST)

17| 7 #.m. 2547 - 24 w.9. 2547 | RF power/voltage Keiko Sato (JQA)

18| 4 .9, 2547 - 13 1.8, 2547 | Humidity Chiharu Takahashi (NMIJ/AIST)

19| 3 4d.m. 2547 - 24 &.A. 2547 | Roughness Kazuya Naoi (NMIJ/AIST)

20 | 27 d.m. 2547 - 15 14.4. 2548 | Environmental improvement | Joichi Yokota (NMIJ/AIST)
D ;

21| 1n..2547 - 30 n. 2547 | Docmentation on Keizaburo Kano (NITE)
calibration procedure

22| 27,2547 -1 np, 2547 | Relability improvement Koichiro Hattori (NMIJ/AIST) | Rockwell hardness
(Technical review)

23| 27 n.u. 2547 -1 mp, 2547 | Rehability improvement Eizo Yamasaki (NITE)

(Document review)
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Ailvanszuzsnsuangnasndeusamalnglugaelasinisszesi 1 neldSunu JICA wanwniidu
swlufanssuuazslidUInniinanany i’mﬁw%miﬁmmﬁmha@L%mmmusw:éy’uLm:‘l,ua'quﬂm
NIMT wazmsaiuauunszuiumaiilofimsdnseinunsingn NIMT sndauszinagun iiesuisanu
azantilAsINasing 9 fanthegnesuiu

- i1 TAs9n19 : Yoshiaki Akimoto

- fiBvmnystezondusasgIUAENg: Jiro Matsuda

- fiBvvysrezoenusRsg i : Kiyohide Yonesu
- fUszanwenu: Ikuko Niizeki

uananil lusnse Joichi Yokota 1hun1ean 2 adluusazadedludieszozi 1 Folailsiogiiu NIMJ/
AIST ud  wiflrdoadudiBunmyBesisdisanuazmnuansiissnvinseanuuusasios
UftAmsuielnsisnuluifaen s uusiRsiumsiigssnndssnsauazainiisndy
dvsuamwndonviosufufinsseuifivu samdemsuandonszualuin st (Anwid) uas
1P309USUINIA UazMISTUNEaIMAlHaNAMSTasUTURN s Ui lna
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ANMHENFIVDITIUZN 1

a9 Aszuzianiivs 2 O HIR551UNTIASIFIUNYA HIm9511 Plug/Ring HIBS5IHANHNANNIATFIN
Foguaznisduazifion HpsgIuANEIAAY MesgIuAMaLde TEgndulufiteuussinn 2545 uax
mmgmmw%ummgm AC DC #1055 14U596 W58, CMM #101551% RF azNIRsgIuANNvigIugnéng
lufiteuuszann 2546 Viwnmammgmmmﬁ mmgwumwmmﬁ'u Tme an iodine stabilized laser
wazsnsgIudeslay a standard microphone 1§5Unns5uses CIPM MRA 31n IAJapan Uil 7 uamy
Tususesiioanilugaananiu 5UM 8 fiv 14 1Jusedumsiuneamamnaiialuusazanunluneuvingves
svusdl 1 Bes191u Taw Dr. Yoshiaki Akimoto Twsu ASEAN Seminar dntuisloTufl 26 snsnaw 2548

[0 —
g B

Certiffente of Acereditation

T Pl Tk P E1
ymmtrion
Pt Faot i o8 Bbvnrsns (Thetida sl

Dban bered o el b L Beilem iy daber a3 wicdes AUNTTT sapsbussien
e

Placsus o ASNTTH Mistpwnginm. AANTTR NAIT
Acrebtation Mo 1w

s o Mlrirtags (Thaibainds
TH et il . By
Thaiderst

Arurhi Saire

Fevmdeil

Nt renl It oston raf T bty st WayBmmtbons

JUN 7 lususaednsunInsgIuAHe wastdes iadun 23 dguiuu 2547

ACOUSTICS STANDARD

Primary Level Secondary Level Calibration Lab. Level
Sound
-_ Level Meter
Microphone

5UN 8 MS3tNgNoANNINARNATINEUHIATINYILTYS

9
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LENGTH STANDARD

Primary Level Secondary Level Calibration Lab. Level
— ek
Jz Stabiized Gauge Block
| e
I— Ball/Step Gauges
Roundness
I— Plug/Ring

Roughness

NMI-Japan | f==mmeeees [ Accreditation by 1&-1apan

e e e e = ‘ Transferred through JICA ‘

UM 9 MsiunaaMaInANAFINSUNIATEIUAIINYET

HARDNESS STANDARD
(ROCKWELL)

Primary Level Secondary Level Calibration Lab. Level
Hardness Standard
Standard Machine Standard Block

| Length Std. |._
T Force Sig. .|  Calibration
g s Machine

Transferred through JICA

JU# 10 MasngnoanIamnABASIMSUNIASTINANHD
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TEMPERATURE STANDARD
(RADIATION)

Primary Level

Cu Cell (1,085 °C)

Secondary Level

Calibration Lab. Level

Ag Cell (962 °C)

|| Black Body |

Al Cell (660 °C)

Zn Cell (420 °C)

Sn Cell (230 C)

| Furnace [T
Black Body Radiation
Furnace Thermometer
\ Black Body ':‘_

In Cell (165 °C)

N

! Furnace ,

‘ Transferred through JICA

JUN 11 nMstngnaanNmATARIMSUNIATFINaMNYH

HUMIDITY STANDARD

Primary Level

| Pressure Std |._

I Std '
[

Secondary Level

Calibration Lab. Level

Humidity

Chilled Mirror

Generator

Chilled Mirror

Hygrometer

Thermo

Hygrometer

Hygrometer

Tra

nsferred through JICA

FUN 12 M58NenaAnNNmATARIMSUNIASFINANTY
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RF STANDARD
(Power, Voltage, Attenuation)

Primary Level Secondary Level Calibration Lab. Level
Terminating &
Feed-Through Mount,
Fe?ﬁe'mirgt%?h Power Meter, Sensor
NIV Mount
- Voltage Source,
Japan Thermal Voltage &
CRAEHGE Voltmeter,
Thermal Converter
"~ " Standard 1 ,
Aftaniatar —] Fixed Attenuator
‘ Transferred through JICA ‘
5UM 13 mateneanuimafindmiuninsgiu RF
(AC Power, DC High-voltage)
Primary Level Secondary Level Calibration Lab. Level

Voltage Divider |—

1
—

High Voltage DC Voltage
Divider (Up to 100kV)
AC/DC Transfer

1

Power Reference
Standard (5ppm)

Wattmeter

‘ Transferred through JICA

UM 14 mashenaaniamaiiadinsuningiuivilaannuien
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nsneas oAU UAnsuislvdves NIMT

AUUAUTASINISANHIINFONIWITING NMsnadswermsriosuiURANsuislndBuaulul 2546 Tay
WRuidaeuw wazuszinuggluldesnniul 2547 Tupouinvvosszusil 1 dosviesUfuBin1snilaseasne
fiszfianduiuazUsznneidnomsssnisdosiosud uanisiiuguiiusdu asuaaslugui 15 & 17

=

UM 15 nwusnvosenms
WodURURANS

JUN 16 2 WNFDIYDIDIAIT
WodURUANS Nsnoadaau

Nousonuialosmuuaiuan

=

Folumsvitnundeutieein
A1UN

Fig. 17 maidnenansi
1OnTassas 19 lnTas
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] A ]
eun 1 nﬁUi:muwawuqmﬁw Uarszazi 2 NMSANYIRZUNAMHNSOH

stuzfl 1 Muueaulasensluwiui 15 patan 2547 wedounazaulasenis findrsalsgnasandmsu
MSUTZRUNARNANMNTNYEITASINSLASNSANWIASUNANMHNNEON  iiani3aNeniussesnanlanfu
UAZSIUAZIBYAYaINANITHTZUEN 2 dHNINvasiNuansluA1519N 9

M990 9: szezfl 1 N15USTIRURAAUTASINIG wasszesil 2 dun3nlufinAnvinsouaunion
(8 - 20 #fiunAN 2547)

o wihil ALY

Yoshihide Teranishi Team leader JICA

Hiroyuki Goto Technical cooperation planning METI

Katsuo Seta Technical review NITE

Masahiro Okaji Technical transfer planning NMIJ/AIST

Oh Shin Metrology standards NMIJ/AIST

Shigeyoshi Koda* Evaluation analysis Unico International Corp.
Masashi Yamamoto Cooperative planning JICA

*Mr. Koda agadust 28 NNAIWUS - 23 #unan 2547 Tugiusfivanunlunisdnsa o §0unes

mMaUssuNATzEEd 1 %uaijﬁuﬁa%imslu PDM fluaaslumsnedl 6 Felgsumsifiusevannissesihuiiie
ROWENFY MIsUsziuNamssiiunsTaslfinmg 5 e (1) Amnugndosweslasins (2) Uszansua
(3) Us=@ANBAW (4) WaNTzNU (STUUNIRTINYILYINTIA AN LATEEAA wasinATulad) uay (5) N1swmuw
pgdebu  AnKaNTUSHIAN sﬂUmsﬁwmlﬁ%miﬁmﬁuﬁuqoLﬁaamnmsqLﬁnmunﬂﬁmaﬁwaﬂm
28NN

nMsAnwANEnSen stusil 2 n3eifiuadu (1) anunnwes NIMT (2) svuamsneadwriesuivinig
wivlna (3) smmsﬁm%aqﬂnirﬁ MSRARY WAZSZYZIAEANNS (4) fvuamsduoImI9iasUFURNS
(5) swandunlasinisssesdi 2 (6) szuunsFEven (7) ﬁwﬁué’tytywaa NIMT (ymains gunsad A
SNMYANMHATAIN NITANHBINULATNITIANITRUNY) (8) Asiudusynved JICA (ﬁﬁimmnﬁw:ma EHI
& MIgaNsURRnoUsH gunsnl) (9) BnsdiamnUsziiuNaLazszuzal (10) PDM wazmsdnvinansy
N93ANSD 9 Wiiuaste waz (11) narlunsdeseludeszusi 2

Tnglawzodads feafiu (11) Anuardiluszesi 2 fuasnadusulasenmsuudiasedifinanng
fiv 1ilesanAnuariuantioslunisnoadeermaini (szusfl 2 Bansuwuiiieadfiumslusiuzing
Baiuiumslundne) wazanuadaigmidenasiinit Ae aeseiuleuuszinudiu agwlsfinu luiiae
Fesmaulain szusi 2 mia:rﬁwLﬁumiwﬁmnﬁvuqm:v:ﬁ 1 ey ldENISUNINUTINTOVLI8IAT HaNaIN
il lmsdonUiimmsiadmiutheneaneinaiia NIMT uaifisidu 60 Uiumnsin ukdeiauels
FunnanumulazsansuazinIvilaSaanysnl 40 Usnnnsin lu 8 a1 (gavinuidu 42 Usinums
ia Tegiiin 2 Unnimain) WUNEINTENUS N TN TlaamnUNEI0suUsIINME Unesu
aansnaeundulinenisinlugs DKD vieldsunssusesBouiosudr wafioumn szusil 2 Guaw
uWURINTUA 16 manAx 2547 UM 18 i 20 uansmanioaderAsviosufuinisunsinsilusnanansze:
1 2 MsAnvIESYHANHNTON
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s2asN 2 va9lAsen1s NIMT

AMNNAANHAUNTNDENIIUTUYITzUEN 1 520 2 TENAIUEITUN 16 nanan 2547 [Wuwwu 3 U 1nidy
MNHWIFIUAH TN TN IBYIrtYsare  iansUstaulugaIuNnIstenaanIsnaila
fineulasunsaneetu Aesialull

- Uszsuiu3nw: Yoshiaki Akimoto (ﬁimﬁmmniw:ﬁ 1)
- ffuszaen : lkuko Niizeki (sioiflosanszusii 1)
- {@uirystezen (§udunnansgiutviln): Joji Kinoshita (lvis)

- W{ipIrIyszeze (§msuninsgiuai): Akira Nomura (1vs)
WIBUITITYTEEze (§M5UNIRsgIuiEnd): Jiro Matsuda (siotiiosanszuzi 1)

2ozl 2 BnsukuiazEndusunaine oy fionAaviesuuRimawisina usfiagadunislusivue
AT Bluiuf 10 funan 2548 e Afianua#1luaasy dnsnesinen NIMT 11 awldsuidnlu
fevszmagUiiodunsiineusaua: fidvimynematinszezdu 12 AugnassnanUssmagduly
Youuszanme 2548 douandlupnswd 7 uddaluleuuszinm 2549 5 Auldsuidy uaz 18 gnadan
3l 10 uansseBevasdifurnymamaiinsosduiisdenlugaesd 2

T lidiosuanit ANzNTINNSSEAUTIRLATANEYINIUUAAzNENTIENE Uz 1 Wins
AuaY fanssumaiiotnading  uasildinmsdreneanianaiindulustiesuiu JUR 21 uame
ANENTIHMSURTETANT Twwnisui 22-32 uansAnzinawluusazawy NMIJ International
Metrology Cooperation affuayulasin1s Tugnuziav1dnanmeluusing wanwesusanuinsussgy
¥A1IN115:NFUTINAMSUAMNEYINN 11 ADE KATAMINITHNISHINTIA wonwmdoanmsatuauyunis
\Bryuazdnas sl tumeunssveangUnaninwiontiudifuimmy

JUT 21 AniznssunsuiamAlulasenis NIMT (22 fiugnou 2548) Uszgumslnaiu
JICA Thailand office Tungsinwe
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U7 22 Anuzvinaru Thermometry
(8 wyAINTuW 2548)

U7 23 Anuzvinenu [
Environmental management
(15 wyAAnnuw 2548)

5UM 24 Anzvine Low-
frequency and electromagnetics
(17 womInIuu 2548)

5UM 25 Anizyineu Accreditation
(19 unAN 2548)

24



U7 26 AmizvineIu Standard
material
(28 nsngAN 2549)

U 27 Anzrinau
Photometry and Radiometry
(2 &9vnAN 2549)

U 28 Anzvinau RF
and electromagnetics
(9 evinAu 2549)

5UM 29 Anyineu
Acoustics and vibrations
(15 SevinAn 2549)
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related quantities
(27 warAnau 2549)

5UM 31 Anzyinau Hardness
(5 nsng1AN 2550)

5UM 32 Ane¥ineu Length
(8 &winAN 2550)
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a9 N7 10: Migengsynainatinssuzdusnnlugaeserineszusi 2

FTYZAINTIRG Yunsin Forfinousu YL
24 | 19 4.A. 2548 - 18 n.w. 2548 | Angle Tsukasa Watanabe (NMIJ/AIST)
25 | 28 n.w. 2548 - 30 H.m. 2548 | RF attenuation Shigeru Igarashi (JQA)
- - - . I Surveillance
26 | 9 H.u. 2548 - 16 {.u. 2548 | Periodical surveillance Hiromi Ishige (NITE) (Wavelength, Acoustic)
27 | 26 H.u. 2548 - 21 n.A. 2548 | Flatness Toshiyuki Takatsuji (NMIJ/AIST)
Documentation on calibration
28| 18 n.y. 2548 - 1 m.A. 2548 Tsukasa Watanabe (NMIJ/AIST)
procedure
29 6 w.4. 2548 - 3 6.A. 2548 | Vibration/Acceleration Akihiro Ota (NMIJ/AIST)
30 | 23 w.y. 2548 - 22 5.A. 2548 | Time/Frequency ;?Sn;n))nan Suzuyama (NM1J/ Dimensional standard
31 | 20 w.u. 2548 - 27 w.y. 2548 | Relability improvement Masami Horita (NMIJ/AIST) Fujita, Surveillance
(Technical review) (Hardness)
32| 20 w.o. 2548 - 27w, 2548 | ehability improvement Takashi Horaguchi (NITE)
(Document review)
33 | 26 n.w. 2549 - 25 §.m. 2549 | *Hydrogen ion activity Susumu Nakamura (NMIJ/AIST)
34| 6#.m 2549 - 18 #.A. 2549 | Force Toshiyuki Hayashi (NMIJ/AIST)
35| 9#.m 2549 - 18 #.A. 2549 | Large mass Jianxin Sun (NMIJ/AIST) NMIJ budget
36 | 19 #.A. 2549 - 8 1W.9. 2549 | *Humidity Yoshihiro Imura (JQA)
37 | 30 n.A. 2549 - 19 &.A. 2549 | Inorganic Akiharu Hioki (NMIJ/AIST)
38| 30 n.m. 2549 - 26 &.A. 2549 | Standard solution Higuchi Katsuhiko (NMIJ/AIST)
39| 29 p.p. 2549 - 15wy, 2549 | DOCUMentation on calibration |\ \u e s (NMIU/AIST)
procedure
40 5n.W. 2549 - 2 §.A. 2549 | Photometry (Intensity/Flux) Hiroshi Shitomi (NMIJ/AIST)
41 5n.w. 2549 - 2 §.A. 2549 | Radiometry (Spectral irradiance) | Tatsuya Zama (NMIJ/AIST)
42 | 4 §.m. 2549- 31 {.A. 2549 | Magnetic Takuma Tominaga (JEMIC)
43 | 14 {.A. 2549- 12 13.8. 2549 | Laser power Masahiro Miyawaki (JQA)
44 | 18 d.m. 2549- 2 &.A. 2549 | Chemical Tsuneaki Maeda (NMIJ/AIST)
45| 25 fi.A. 2549- 21 w.9. 2549 | Standard gas Z‘lc;bTL;h'm Matsumoto (NMI/
- - Kobata: 22Apr-30Apr,
46 | 24 H.w. 2549 - 7 n.A. 2549 | Pressure Tokihiko Kobata (NMIJ/AIST) Kajikawa: 29Apr-5May
47 | 27 §.9. 2549 - 25 n.A. 2549 | Scale Mariko Kajima (NMIJ/AIST)
Documentation on calibration . "
48 1 n.A. 2549- 14 n.A. 2549 Ichiro Fujima (NMIJ/AIST)
procedure
. . . Tamba 4Jun-9Jun,
49 | 8 n.A. 2549- 22 n.A. 2549 | Temperature fixed point Kazuaki Yamazawa (NMIJ/AIST) NMIJ budget
50 | 19 d.m. 2549 - 1 n.y. 2549 | Radiation thermometry Fumihiro Sakuma (NMIJ/AIST) | NMIJ budget
51 2 n.g. 2549- 15 n.b. 2549 | Resistance by group control Takayuki Abe (JEMIC)
52| 2n.y. 2549- 15 n.y. 2549 | Quantized Hall resistance Nobuhisa Kaneko (NMIJ/AIST)
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a wa '

UM 33 91 15iosUfURNs U InHNILENESD (WuniAN 2548)

IR TSN N RN i SN

5UM 34 Unodudnunives NIMT (unnau 2548)

nasnfienmsiaiaBoudosudn  aunaniEugndsainonmsriosufURnmeamanilungamne iosn
Rnm Worinstneiaiaisuudey fsiUne1Asotstilng HldsunszungnBANaIN
ANLFINSZINWIAUIITEANY HUTHUTHINBNHIG 1TU0IAUTTeU FatnluFouRevnan w.A. 2549 wonann
if Director Ono weu AIST Director Hatakeyama w84 JEMIC Director Sugiyama way JQA Director
Matsumoto wes CERI snanUszinasgiUuidndangay  5aufils Director Tanaka  Deputy Director
Matsumoto ¥ay International Metrology Cooperation Office Manager Hino waz Associate Manager
Kirita a7n NMIJ/AIST U7l 35-38 uaaeiisiUnonAns
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qUN 35 o1msviasuumnisunsTnsnnusiosnorndstg Faduduszdnnscod
ANLRINTZINWIRUITITERANY FUINUIHNIIINHTS (14 B9nan w.A. 2549)
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JUMN 36 #is1UmenANsa9Bslnn TaglasunssimngmnsAnaIn
ANAANTTNWIAUIITHATY FUIHUTHININNG
1OuovAUTEs1U (14 &9vinAN W.A. 2549)

UM 37 n1anouvasfiszdn (Dr. Tanaka Director NMIJ/ U 38 uwarumeonlsl Miaue
AIST uaz wa.0.6. Wiys Tnvin1se §e1urun1s NIMT) Tng NMIJ/AIST
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5 0n01AsIEEANAIEE S IURY adeTsinuN fanufinauduluaNEAUnTvaIn1sienaan
nAfintafionsraseuitennemnuazmniiinguaie Tnuiannzagedelunmsdnmaunsnilas Sudts
w1 7 UBHnnsIaaniionan 36 USinmnsIaliussauamnudnisa 29m05atatannumg Gty 39ins
Uszifiunaszeznanaiilefiansnnanuauntivesszosi 2 Sefissuznaidn 1 Tuasitelimuusidniu
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151N 11: FNIBNNANHUNITUIHUNASIUZNANYDITTEEN 2 (25 TUe18U - 6 natAN 2549)

o v
Masazumi Ogawa JICA (Team leader)
Yoji Matsui METI
Norio Ishizaki NITE
Yuki Ohashi IC Net Limited
Hirofumi Kinugasa JICA (Thailand Office)

lugneiimsuszifiunaszuznang Tifidsyvle wAAuuzhusegasio Uil (1) domrssrisdmsu Wn
HFFINY1AT0ONANNY (2) MstNUTANSAIMANNFERAZDITHYINITUIMSIANM LA USSR
& (3) mMsifinUszAnsnmuesn1sioas (4) m'iu,ﬁ”l:ui]iymLﬁ'mﬁumﬁm%aiﬁd'}Lﬁumi"l,ﬁ'aemimL'fsn
(5) NM3UFUUTIHBIURURNISINTHINGINOEINEIAIN (6) NIFANHNIIHYDINITUSZIHUNANITZUIOY Uay
@) miihzmamﬂ'ﬁmmmgmu,a:ﬁan‘sium‘mi:"mﬁuﬁuéﬁLﬁu%u
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a:?iyuqmw'%awma i 1dwla g Adenn Tauawzedwdelunsdisamadusa Avnwan
Ussinalnognasnaimi  udvimisdrmaluanuildsifiunslunsiieussifiunsnszansuazng
fenanAINTIAYaINIAsFINNTIRTUYs A TNy ludwsTuznamINndl 1 hou

MINN 12 aanBnuszifiunatugaing (17-23 fguiou 2550)

o B9
Narihiro Yaegashi JICA (Team leader)
Yoji Matsui METI
Katsuo Seta NITE
Yoshio Hino NIMJ/AIST
Thanyatorn Singrueng * Kokusai Kogyo Co., Ltd.
Kazuya Maruo JICA (Thailand Office)
Kazuya Maruo JICA (Thailand Office)

*NUENEIAILTENNI3E19293M U7 30 woynman §9 29 Hguiwu

nuansUszifiudugaiell Seufinistosiwenmsiesuiuanisuislnduaznisintegunsniinu
Sunduguiianuardudndos winistignoanimailia 31U 37 USHIINISIA 90 42 USHInsin
T 8 &w1 WIENYInIINEINNA1INISUITIRUNG wennifimNmMAnTifiaziiEn 5 Ussainns
Tafmdaiaiaanysnineluszuznanlasens madeneanimaiiadiiunslulfodenuiu uiinis
Uszifiunanisdusasiilesusesanugnéeslussduanadeaseyiidnuam 14 Usinninisin an 37 Uaannl
msin ielussaiimanyTausinues “NIMT fanuaansnlunissnuuazdienanAnsgIunsin
whsmAnamugndeduiivensvlusduana’  Iudsddynazdesinlimsusifiunanisfusedasa
AU LLa:ﬁuUi:Lﬁuwa%uqmﬁwaqil'jw msfneunaluseu 1 U nasanaulasemsidudesidu

HARINMIVTEORU JICA musenuaduil anusmiiolumsinmanaluseu 1 0 185unisvonsu
wishediFurmsruzenldfueugnamamzfinlassmawint - meldanumsaiiiaseasamani
Brmymematinszuzdu $1uiu 28 Al gnasndmsumstienaamamaiiaennzniiumn nuve
Vo9 iBuawy uanslumei 13
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715199 13: {IBpvIynWinAlinssysduaIngaNsaInNFolunsianNnalusruzi 2 (16 nanan 2550
fiv 15 manAn 2551)

SZUZANARA Usnamsin ForNnaUIH NHYINR

i}

53| 11 w.u. 2550 - 25 wy. 2550 | - notometry (ntensity/Flux), | i shisomi (nmigzaisT) | Follow U,
complimentary NMIJ budget
Documentation on calibration .
54| 25w.y.2550 - 15.A. 2550 Koichi Nara (NMIJ/AIST)
procedure
Documentation on calibration . Ishibashi,
55| 10 5.m. 2550 - 15 5.A. 2550 procedure Koichi Nara (NMIJ/AIST) NMIJ budget
. Tomonari Suzuyama
56 | 10 n.w. 2551 - 14 n.w. 2551 | Time (NMIJ/AIST) Another budget
57| 1.H.w. 2551 -10 1.9. 2551 | Quantized Hall resistance Nobuhisa Kaneko (NMIJ/AIST) ggg;\gl;;p for
58| 11id.9. 2551 -12 14.9. 2551 | RF (Attenuation) Widarta Anton (NMIJ/AIST) NMIJ budget
59 | 20 .4, 2551 - 26 8.8, 2551 | RF (Power/Voltage) El""sz%h'm Shimaoka (NMIJ/| 11 budget
60| 8f.u. 2551 - 147y, 2551 | Documentation on calibration | i Nara (NMIU/AIST) NMIJ budget
procedure
61| 21 n.A. 2551 - 27 n.A. 2551 | Acoustic Tsuneo Kikuchi (NMIJ/AIST)
62| 17 &.A. 2551 - 30 &.A. 2551 | Standard gas Nobuhiro Matsumoto NMIJ budget

(NMIJ/AIST)

wonani mMs peer review ion1ssusesuazmsasnzifon CMC Id5unssiiunisosnadindu lu
‘T’quﬁ’lwmsw:ﬁ' 2 UAZszNINMIBARNNAINT 2549-2550 ‘lu‘ﬁ'am @L’“&U'nmqumaﬁﬂ UM 33
AU QNaIHNIEISUNNS peer review lug 2 B mnsnefl 14 LLamsw%aQL%'mmtymamﬂﬁﬂﬁdam peer
review uaz m1597 15 WEAITIENISURIUSHIMMSTAN IFsuNMsihuneamumaiaiiulasinsiuasi
IEARUMIUSHRNNASUSDS

Fouaaslumswdi 15 n1sUssiunansiuses MRA déudu 6 Usmaimsimasaluaselusnves
TouUszanne 2549 2Nt F0RMSUSHHAURAIANEN 16 U3rNain159n TugeszasnaInsAnmung seiu
Fevilanansndfiunstienoanemaialu 42 Usrnunsinudiasaldauunuiinguasldsunis
U599 MRA 97u71 36 USHIUN5IA
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L M35UT89AN 4 oua
STYZANTIAFS F13150109 BoKTYITITY @
ujURnsaeu
gy

63 | Jan 10, 2007 - Jan 27, 2007 Document | Takashi Horaguchi (NITE)
64 | Jan 10, 2007 - Feb 10, 2007 Document | Isao Fujita (NITE) Surveillance (Form)
65 | Jan 14, 2007 - Jan 20, 2007 Technical Maksimov Igor (NMIJ/AIST) Hydrogen ion activity
66 | Jan 21, 2007 - Jan 27, 2007 Technical Takehiro Nakamura (JEMIC) AC power, DC high voltage
67 | Jan 28, 2007 - Feb 03, 2007 Technical Takashi Usuda (NMIJ/AIST) Vibration and Acceleration
68 | Feb 04, 2007 - Feb 10, 2007 Technical Takeshi lkegami (NMIJ/AIST) Time and Frequency
69 | Sep 30, 2007 - Oct 17, 2007 Document | Yukimitsu Miura (NITE)
70 | Oct 09, 2007 - Oct 20, 2007 Document | Masatoshi Takeda (NITE)
71 | Oct 14, 2007 - Oct 20, 2007 Document | Nobuo Teki (NITE)
72 | Oct 01, 2007 - Oct 06, 2007 Technical Hiroshi Kitano (NITE) Humidity
73 | Oct 07, 2007 - Oct 11, 2007 Fssur(\f’;ﬂgg'cg‘;" Jun Ishikawa (NMIJ/AIST) Wavelength
74 | Oct 09, 2007 - Oct 13, 2007 Fssur(fgﬂgg'cce?' Ryuzo Horiuchi (NMIJ/AIST) Acoustic
75 | Oct 09, 2007 - Oct 13, 2007 Technical Hirokazu Matsumoto (NMIJ/AIST) | CMM
76 | Oct 14, 2007 - Oct 19, 2007 Technical Koji Komiyama (NMIJ/AIST) RF (Power/Voltage/Attenuation)
77 | Oct 14, 2007 - Oct 20, 2007 Technical Masashi Oku (JEMIC) AC power
78 | Feb 10, 2008 - Mar 01, 2008 | Document | Isao Fujita (NITE)
79 | Feb 10, 2008 - Mar 01, 2008 | Document | Toyoaki Tsuda (NITE)
80 | Feb 12, 2008 - Feb 16, 2008 Technical Kazunaga Ueda (NMIJ/AIST) Force
81| Feb 17,2008 - Feb 23,2008 | Technical | Hajime Ishida (NMIJ/AIST) xigf\?ﬁR%a)rd”ess' Rockwell (extend
82 | Feb 24, 2008 - Mar 01, 2008 Technical Ichiro Saito (NMIJ/AIST) Photometry/Spectral irradiance
83 | Feb 24, 2008 - Mar 01, 2008 Technical Michiyuki Endo (NMIJ/AIST) Laser power
84 | Aug 14, 2008 - Sep 13,2008 | Document | Isao Fujita (NITE)
85 | Aug 17, 2008 - Sep 13,2008 | Document | Takashi Arai (NITE)
86 | Aug 19, 2008 - Aug 23, 2008 Technical Kaoru Minoshima (NMIJ/AIST) Scale
87 | Aug 19, 2008 - Aug 23, 2008 Technical Yoshiro Yamada (NMIJ/AIST) Radiation thermometry
88 | Aug 25, 2008 - Aug 30, 2008 Technical Isao Kishimoto (NMIJ/AIST) Temperature fixed point
89 | Aug 24, 2008 - Aug 30, 2008 | Feriodical -l sonio osawa (NMIJ/AIST) Effjﬂgizsgf‘%'ghgl'ﬁe/gng'
90 | Aug 31, 2008 - Sep 06, 2008 | Technical | Yasuhiko Sakamoto (NMIJ/AIST) | Quantized Hall Resistance
91 | Aug 31, 2008 - Sep 06, 2008 Technical Nobuhisa Kaneko (NMIJ/AIST) Group resistance
92 | Aug 31, 2008 - Sep 06, 2008 | Technical | Terumitsu Shirai (JEMIC) Magnetic
93 | Sep 07, 2008 - Sep 11, 2008 Technical Kenji Kato (NMIJ/AIST) Standard gas
94 | Sep 08, 2008 - Sep 13, 2008 Technical Akira Ooiwa (NMIJ/AIST) Large mass/Pressure/Solid density
95 | Sep 10,2008 - Sep 13,2008 | Technical | Kenichi Fujii (NMIJ/AIST) Density
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AN NN 15; WANI9EIENIANWNINATAEINTUNIAT§IUNSTIATUTIATINS NIMT i
A0NUEANHNMUTINYRINMStNgnaan1enATATATINTS NIMT (w Tuf 4 fugnew 2551

UIHunsia Usan NM3UsSHEUNA | NM3USZIRUNG | .A. 2550 | n.y. 2551 §.A.-n.4. 2551
Acoustics Done Done FS done
1 | Acoustic and Vibration Vibration Done Done
Acceleration Done Done
AC Power Done
2 | AC Related Standard Watt Hour Done
AC Voltage Done No plan
3 High Voltage DC HV Done Done
4 Electrical Device Resistance Done
Resistance Standard QHR Done
Magnetic Flux Done
6 Magnetic Magnetic Intensity Done
RF Attenuation Done
7 RF Standard RF Power Done
RF Voltage Done
8 Laser Power Laser Power Done
9 | Time and Frequency | Time and Frequency Done Done
10 Length Standard Wavelength Done Done FS done
Plug/Ring Done Done FS planned
1 Form Roundness Done Done FS planned
Roughness Done Done 7 (Fgﬁpfgig \f/g:rr:])ext.
12 Flatness Flatness Done Done FS planned
13 Angle Angle Done Done FS planned
14 Dimension CMM Done
15 GB/Scale GB/Scale Done
16 Force Force Done
17 Large Mass Large Mass Done
18 Mass Mass Done No plan
19 Density Density Done
20 Pressure Pressure Done
” Hardness Rockwell Hardness Done Done (HRC) | Extension (HRA, HRB)
Vickers Hardness Done
2 Photometry Luminous Int./Flux Done
Spectral Irradiance Done
Inorganic Done No plan
23 Inorganic pH Standard Done Done
Hydrogen lon Activity Done Done
Chemical Analysis Done
24 Organic Standard Solution Done No plan
Standard Gas Done
Humidity Done
25 Thermometry Radiation Done
Fixed Point Done
Total 42 14 +6 +5 +11

VNG
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ASEAN Seminar and Workshop
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National Institute of Metrology, Thailand (NIMT) Project

- Record of National Metrology Institute of Japan (NMIJ/AIST) Activity -

Technical Support to the National Institute of Metrology (Thailand)



On the occasion of publishing the record of
the JICA-NIMT Project

Yukinobu Miki

Director General, National Metrology Institute of Japan (NMIJ)
Vice-President, National Institute of Advanced Industrial Science
and Technology (AIST)

The 2002-2008 JICA-NIMT Project stands out from NMIJ/AIST’s other international
contributions in terms of scale and level of achievement and is extremely significant to keep the
record of project details.

It is with great pleasure that we present these records at this time.

Looking back over the past years, it seems like there were distinctive milestones or reforms, but
sometimes they occurred overlapping at the same time. As described at the beginning of the text
here, this was the era that NMIJ/AIST faced for about 10 years, from the end of the 20th century
through the start of the 21st century. First, against the background of the global commercial and
economic development enveloping developing countries, measurement standard traceability was
rebuilt with the CIPM MRA framework in response to the demands of the times; this was in 1999.
Furthermore, the national research centers under the Ministry of Economy, Trade and Industry
(METI), at the time, were merged into the National Institute of Advanced Industrial Science and
Technology (AIST), bringing together measurement standards scattered among several research
centers and thereby giving birth to the NMIJ/AIST.

The newly formed NMIJ/AIST focused on maintaining the measurement standards based on
a 10 years development plan, which was formulated in 2001 for using CIPM MRA framework
to maintain the measurement standards at levels comparable to those in foreign countries. In
this very period, JICA-NIMT project was implementing to support NIMT. Under this new
organizational structure, all involved parties strived and eventually accomplished a result ahead of
schedule, while challenging the goal of developing standards. With simultaneous parallel support
to NIMT, as of September 2008, 42 measurable quantities of technical transfer were implemented
and 36 measurable quantities accreditation assessment were completed. No less important is the
point that NMIJ/AIST researchers have grown through engaging international activities such as
supporting NIMT, and this led NMIJ/AIST to grow becoming a globally-recognized National
Metrology Institute (NMI). Given this situation, I could say that this project made a great
beneficial impact on NMIJ/AIST.

NMIJ/AIST intends to continue and further develop its cooperative relationship with NIMT,
which may presently be considered a Hub institute of measurement standards in ASEAN. The
NINT Project made a foundation of our future progress and will remain in our memories as one of
the major activities in the era’s milestone of NMIJ/AIST history.

I will again express my compliments and respect to all involved parties in both Thailand and

Japan as well as METI and other relevant institutes for their guidance and support.



Memories of NIMT Project

Mr. Prayoon Shiowattana

Director, National Institute of Metrology, Thailand (NIMT)
1998-2002, 2013-2017

Almost two decades ago, in 1998, NIMT was established under the worst economic crisis of the

country. We were literally struggling for our survival.

We started with a handful of people who had some experience in metrology. The building
housing the laboratory was just next to the highway, and the vibration from the running cars,
made good measurements almost impossible. On top of that, we did not have any budget for new
equipment, and it was extremely difficult to convince the budget bureau people, who did not even

know the difference between metrology and standardization.

We began by negotiating and succeeded in securing soft loans from Japanese Government
through JBIC. This loan was for the construction of the new laboratories building and essential
measurement standards to start operation as an NMI. However, building and equipment were not
sufficient, as the essential and most important element was the skill of our human resources.

This was where our friends from NMIJ came to our rescue. Through a technical assistance
scheme under JICA, metrologists and scientists from NMIJ helped train our staff from the ground
up. NMIJ provided us with the most generous support. Thirty-six of our staff were trained by hand
in NMIJ for 3 months each and 95 Japanese experts including 66 metrologists from NMIJ came
to advise our staff on site for one month each. The technical collaboration developed into collegial

friendships and evolved into strong relationship bonds between our organizations.

I strongly believe that the NMIJ/NIMT technical collaboration will be remembered as one of
the largest in scale and most successful technical collaborations. It is something we can be proud
of to be part of the task and be able to witness this historical achievement.



On the occasion of publishing project highlights

Yoshiaki Akimoto

Project Leader
2002-2008

The Kingdom of Thailand’s Metrology Institute Development Plan was first mentioned by Mr.
Anamai, Thailand’s representative to the 1996 APMP Committee Meeting in the Philippines, who
asked for cooperation for the soon-to-be established Metrology Institute. NIMT was established
two years later, and then, three months later, at the September 1998 APMP Committee Meeting in
Malaysia, the project activity might have started when the first NIMT Director Mr. Shiowattana
met with Mr. Sadao Takeda, Director of the METI Measurement and Intellectual Infrastructure
Division and Dr. Hidetaka Imai, Director of the National Research Laboratory of Metrology
(NRLM) face to face and made an official request for technical transfer.

In the next year in January, METI conducted an on-site survey of NIMT. Back then, NIMT
rented three floors in the government office building belonging to the Department of Science
Services (DSS) of the Ministry of Science, Technology and Environment (MOSTE) and initiated
calibration services from the same month. In addition, they had already accepted government-
funding projects from overseas and, I clearly remember even today, the certified calibration
equipment was red DKD labeled which meant to be traceable to the National Metrology Institute
of Germany (Physikalisch-Technische Bundesanstalt: PTB) who had provided support for quality
control based upon ISO/IEC Guide 25.

After receiving a brief explanation from Director Shiowattana, I learned that they had already
begun domestic procedures for applying a yen loan of the Overseas Economic Cooperation Fund
(OECF) and planned a mission dispatch for around March 10. In addition, the following were

specifically mentioned as areas of cooperation with the NRLM:

1. Advice on preparing of measurement standards equipment
2. Advice on designing a new laboratory building
3. Technical support

JICA technical cooperation projects

Dispatch of individual experts in JICA scheme

Accept trainees

While hearing these proposals, we tried to picture the specific images of technical transfer to
proceed the project.



[Japan-side organization building]

We had misgivings about handling such a large project by the technical transfer system
previously employed by the Japan International Cooperation Agency (JICA), and thus, discussed
with the Measurement and Intellectual Infrastructure Division. As a result, the establishment of
a third working group (WG3) as a special group in order to discuss NIMT project was accepted
in the “Investigative Study of Standardization for Measurement Standards and Other Intellectual
Infrastructure”. Then WG3 was initiated in 1999. The constituent members of WG3 were the
Measurement and Intellectual Infrastructure Division, NRLM, Electrotechnical Laboratory (ETL),
National Institute of Materials and Chemical Research (NIMCR), Japan Electric Meters Inspection
Corporation (JEMIC), the Japan Quality Assurance Organization (JQA), Chemicals Evaluation
and Research Institute (CERI), and National Institute of Technology and Evaluation (NITE),
thus representing a nationwide organization. In addition, OECF, Japan Bank for International
Cooperation (JBIC), and JICA would become involved as needed, creating a nationwide
organization for yen loans and technical transfer. Through this organization, it was possible to
build a comprehensive support system for 10 technical fields (length, time and frequency, mass-
related quantities, electricity and magnetism, temperature measurement, radiation, amounts of
substances, photometry and radiometry, fluid flow standards, and acoustics/ultrasound/vibrations),
which covers all scientific measurement standard fields requested by NIMT. Among these fields,
ionizing radiation was later removed from technical transfer measurable quantities, as the Office
of Atoms for Peace (OAP) of Thailand had already been established, fluid flow also removed,
since Thailand’s domestic agencies were already providing equipment maintenance. Finally, 42

measurable quantities of technical transfer were decided to be done.
[Procedure of technical transfer]

Technical transfer was started with recommendations of the counterparts who were recommended
by NIMT director. We implemented on technical transfer for the relevant counterparts who are in
charge of measurement standard of NIMT. A technical transfer for one measurable quantity was
planned of three-month training, two-month self-study utilizing equipment and other materials
purchased through yen loans, and then, one-month follow up training by short-term experts as a
course of training. Finally, a technical transfer of one measurable quantity was concluded with a
general evaluation by those experts. Thereafter, the measurable quantity whose documentation
for calibration procedures were prepared and completed international comparison receives the

accreditation assessment.
[Information communication]

In the past, communication means of JICA was not always prompt because it involved JICA
headquarters and on-site offices. Around the time of starting of the NIMT Project, the Internet use
was spreading wide, communication circumstances as well as means of information exchange
were improving. Hence, we proposed to the JICA office for approval of organizing a project team
in there. That is, long-term experts, residing at NIMT, would be labeled an NIMT site and an



AIST staff group would be labeled an AIST site. These would be joined into a project team, which
would not only rapidly and accurately exchange information via e-mail but also share information
through parallel transmission as needed. Compared to previous FAX transmission, there was
an improvement in saving time and significant improvement in image resolution. The team was
occasionally reshuffled during the project period and the communication environment was further

improved.
[Expectations of NIMT activities as a “Hub institute”]

During the NIMT Project, seminars and trainings were provided in parallel with technical
transfer. Initially, seminars were positioned to introduce measurement standards we had
established ourselves to experts involved in national measurement standards in Thai, as a part
of the skill improvement program of the counterparts. Theses seminars expanded throughout
ASEAN consequently, and it was decided to conduct them eight times as ASEAN seminars and
workshops. In addition, based on the results of a questionnaire survey, there was a strong demand
for training of measurement standards and calibration techniques, so Association for Overseas
Technical Scholarship (AOTS) training for private corporations (three times) and JICA Training
programs (three times) were provided. A total of 272 participants from 10 ASEAN countries, as
well as Bangladesh, Fiji, India, Mongolia, Nepal, Pakistan, and Sri Lanka, attended these seminars
and trainings. Many experts involved in measurement standards were often gathered in the same

room, discussing and exchanging opinions about measurement standards in those occasions.

After decade of its establishment, NIMT has become one of the top metrology institutes in the
ASEAN region. Furthermore, as mentioned above, by hosting ASEAN seminars and workshops
and JICA and AOTS trainings during the project period, NIMT has grown close to experts of
measurement standards in the Asia-Pacific region. Thailand is thus blessed by both its location and
the culture of the Asia region. Capitalizing on these features, it is expected to be active as a Hub

institute for measurement standards in the ASEAN region.

As one of those who was involved in the NIMT Project, I thank NMIJ/AIST for its efforts to
publish this book about its activities. In addition, I thank the NMIJ/AIST staff for their efforts as
project members, former NIMT Director Pian for cooperating in promoting the project, and all

NIMT staff who worked through the complex process of procuring equipment through yen loans.
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Background of launching National Institute of Metrology, Thailand
(NIMT) Project

As markets have become borderless and economies have gone global, in 1995, the World
Trade Organization was founded and the World Trade Organization/Technical Barriers to Trade
Agreement (WTO/TBT) was concluded, to promote trade with free competition. The purpose of
the TBT Agreement is free and open international trade by reconciling each country’s enforced
and voluntary standards with international standards, such as IEC and ISO, and eliminating
unnecessary obstacles to international trade stemming from differences in standards.

In light of these trends, the CIPM Mutual Recognition Arrangement (MRA) on measurement
standards was made at the 21st General Conference on Weights and Measures in 1999. The
arrangement has following purposes:

* The establishment of equivalency in national measurement standards maintained by national
metrology institutes.

* To provide mutual regulation of calibration certificates issued by national metrology institutes.

* To provide to each country’s governments and other institutions a reliable technical basis for
more widespread arrangement on international trade, commerce, and laws.

As a result, the maintenance of national measurement standard systems has been promoted,
mainly by each country’s National Metrology Institute (NMI) and international equivalency of
national standard has also been promoted to establish. In Japan, as well, this has led to merge 15
research centers formerly divided under the jurisdiction of the Ministry of Economy, Trade and
Industry (METI) and the Weights and Measures Training Institute in April 2001 into the National
Institute of Advanced Industrial Science and Technology (AIST), and consolidate scattered
institutions in charge of measurement standards into the National Metrology Institute of Japan
(NMI)).

On the other hand, since the 1970s, Thailand has maintained the high economic growth observed
in the region and has been referred to as the “East Asian Miracle.” However, major havoc arose
in 1997 due to the Asian currency crisis. Where previously Thailand had mainly been seen as an
overseas production base for multinational corporations to manufacture industrial products for
export, its economic development was now too rapid and it found itself lacking in cultivating
engineers and other professionals fundamental to supporting such an economy. Even in the fields
of measurement and weighing, there were not unified system of national metrology standard
which was impediments to strengthening the country’s international competitiveness, such as
improving quality and productivity. To resolve these problems, the Thai government enacted the
National Metrology System Development Act in August 1997, established the National Institute of
Metrology, Thailand (NIMT) in June 1998 as well, and embarked on developing an infrastructure
for Thai national metrology standards.

Japan has previously provided support to Thailand in the fields of metrology and industrial
standards. From 1988 to 1994, this included approximately four billion yen in grant funding
for the construction of the Thailand Industrial Standards Institute. At the start of the NMI,
Japan’s cooperation was essential in a wide variety of areas, not only for financial aid but also
for technical transfer and human resource development. A yen loan from the Japan Bank for
International Cooperation (JBIC) was used to finance this new laboratory building, including
construction of machinery housing and various facilities and maintaining measurement equipment,
and the unprecedented NIMT Project was initiated. This project represented the full cooperation
of a nationwide Japanese organization, including private calibration laboratories and measurement
equipment manufacturers, with principle technical trainings provided by the NMIJ/AIST as
a technical cooperation project of the then-Japan International Cooperation Agency (JICA’s
predecessor) to train NIMT engineers and other relevant professionals.



Process of NIMT Project

May 1999

September 1999
September 2000
March 2001
October 2001
December 3, 2001

End of May 2002
July 2002-
August 2002
October 16, 2002
June 1, 2003
July 2003
October 1, 2003

January 2004

Mid-March 2004

October 15, 2004
October 16, 2004
June 2005
August 2005

December 2005

January 2006
August 14, 2006

October 6, 2007
October 16, 2007

October 15, 2008

Preparation on master plan of NIMT facility and decision on loan assistance
through OECF

Signing of 24th yen loan (approximately 750 million yen)

Signing of 25th yen loan (approximately 2,250 million yen)

First preparatory study

Second preparatory study (discussion of specific implementation system)

Agreement between NIMT Director Shiowattana and JICA for five-year
technical transfer by a JICA technical cooperation scheme

Expiration of Director Shiowattana’s term of office

Deputy Director Bunjob Suktat serves as acting director
NIMT Project Phase 1 project design study

Phase 1 begins with 2-year JICA technical cooperation scheme
Start of construction of new laboratory building

Mr. Somsak Charkkian takes turns as acting director

Director vacancy decided: Dr. Pian Totarong assumes post as new director
(Formerly of the Royal Thai Air Force. PhD electrical engineering with
experience studying in the U.S.)

First accreditation assessment in the NIMT Project for wavelength and
acoustic standards
The certificates issued in June.

Dispatch teams for Phase 1 final evaluation and Phase 2 preparatory study
Phase 1: Highly rated based on technical transfer results

Phase 2: Confirmation of three important requirements as follow;

(1) Provision of new laboratory building,

(2) Equipment procurement (partially purchase from overseas),

(3) Employment situation of staff in charge of the Project

NIMT Project Phase 1 completed
Phase 2 continuously begins with 3-year JICA technical cooperation
NIMT reorganization (adoption of seven-technical department)

New laboratory building construction and transfer of building management
completed

Relocation to new laboratory building (Vibrations and Accelerations
Standards Department remains at the previous building)

JBIC loan equipment procurement deadline extended to March 2008

Opening ceremony was graced with the presence of Her Royal Highness
Princess Maha Chakri Sirindhorn

1-year follow-up project term required according to Phase 2 final evaluation

one-year follow-up project term of Phase 2 approved and technical
cooperation continued

NIMT Project successfully completed



Preparatory Study for NIMT Project launch
First Preparatory Study

The Kingdom of Thailand established NIMT as the NMI in 1998. This resulted in primary
standards being transferred from the Department of Science Services (DSS) of the Ministry of
Science, Technology and Environment (MOSTE) and the Thailand Institute of Scientific and
Technological Research (TISTR) to NIMT, wherein NIMT would maintain all primary standards,
and DSS and TISTR would act as a system for generally providing secondary and subordinate
standards. In addition, the legal metrology would be supervised by the Bureau of Weights and
Measures of the Thailand Ministry of Commerce, with all verification standards traceable to
NIMT.

A Preparatory study confirmed the status of this new system, as well as the enhancement of
facilities and equipment through the 24th and 25th yen loans. Furthermore, the six persons in
Table 1 conducted a survey with a 1-week program for adjusting plans for technical cooperation
and technical transfer from Japan. Table 2 shows a list of the standard items supplied by NIMT
and their traceability sources around this time.

Table 1: Member of first preparatory study team (March 18-24, 2001)

Name Content of duties Affiliation
Kenji Tobita Team leader JICA
Hiroyasu Ushijima Technical cooperation planning METI
Yoshiaki Akimoto Technical transfer planning NMIJ/AIST
Masanobu Hirose Electrical standards techniques NMIJ/AIST
Masahiro Inoue Calibration techniques JEMIC
Tomomi Ibi Cooperative planning JICA
Table 2: Disseminated measurements Standard, traceability sources at the time of NIMT founding
Standard Traceability source
Laser interferometer NRM (Australia)/NIM (China)
Angle KRISS (Korea)
Long gauge block NRLM (Japan)
Short gauge block PTB (Germany)
Temperature fixed point NPL (UK)
Resistance thermometer PTB (Germany)
Pressure PTB (Germany)
DC voltage PSB (Singapore)
DC resistance CMS (Chinese Taipei)
Capacitor CMS (Chinese Taipei)
Inductance NRM (Australia)
AC/DC transfer PTB (Germany)
AC current PTB (Germany)
Time (GPS) APMP Key Comparison
Weights NRLM (Japan)/PTB (Germany)
Force NIM (China)
Acceleration NRM (Australia)
Acoustic NRM (Australia)
Torque NIM (China)




Dispatch of measurement advisor and second Preparatory Study

Based on the results of the first preparatory study, Dr. Yoshiaki Akimoto of NMIJ/AIST was
dispatched to Thailand as a “measurement advisor” from June to August, and furthermore, from
October to December 2001, examined the overall project plan, the scope of cooperation, and
activity details.

Both sides agreed upon the results of this preparatory study in the form of a “Project Document
(draft),” and in order to confirm specific plans and starting periods for the technical support
project to be implemented under JICA budget, a second preparatory study team was dispatched in
November 2001. The members of the group dispatched are listed in Table 3.

Table 3: Second preparatory study team members (November 18 to December 4, 2001)

Name Content of duties Affiliation
Kenji Tobita Team leader JICA
Hiroyasu Ushijima Technical cooperation planning METI
Shigeo Kondo Standard materials NMIJ/AIST
Kiyohide Yonesu Electrical standards JEMIC
Jiro Matsuda Physical standards NMIJ/AIST
Natsuko Ozaki Cooperative planning JICA
Kazunori Horiguchi Plan analysis IDCJ




In this second preparatory study, an accreditation and certification scheme were also discussed
regarding each measurable quantity and also technical transfer periods, furthermore, the scheme
of measurement standards that had completed technical transfers for obtaining international
certification as primary standards. As a result, technical transfer periods, international
comparisons, accreditation, and external calibrations, regarding the traceability scheme for 25
measurable quantities in nine fields was summarized as shown in Table 4.

Table 4: 25 measurable quantities and technical transfer scheme agreed upon in second preparatory study

Level of the Yen loan Project site Primary External
standard standard | calibration
. Transferred Accredi
Quantity year c N I ional | tation of Remarks
Primary | Secondary 24th 25t |Current) New | Internationa secondary
site site | comparison standard
Acoustic/ .
1 Vibration 2002 o o (Untied) o o
Calibrated by DC
2 AC 2003 o o o current standard
(No.5)
Needs calibration
3 | Hight Voltage 2005 o o (Tied) o o only at initial
phase
4 | Electrical device 2005 o ) o o )
5 DC current 2004 o o o o o
6 Magnetic 2006 o o o o
7 RF 2003 o o (Untied) o o o o
8 Laser power 2006 o o o o
9 Time and 2002 o o (Untied) o o o
frequency
10 Flow 2005 o o o o
11 Length 2002/2005 o o o (Tied) o o o o
Calibrated by
12 Form 2002 o o (Tied) o Length standard
(No.11)
13 Straightness 2003 o o o o
14 Dimension 2004 o o o o o
Calibrated by
15 Angle 2003 o o (Tied) o o Length standard
(No.11)
Calibrated by
16 Flatness 2004 o o o Length standard
(No.11)
17 Force 2004 o o (Tied) o o
Calibrated
18 Weight 2006 o o o by Prototype
kilogram
19 Pressure 2005 o o o o
20 Vacuum 2006 o o o o
21 Hardness 2002 o o (Tied) o
Calibrated in the
22| Photometry 2004 o ° ° °© © C/P training
*No distinction
23 Inorganic 2005 * * o o of primary/
secondary
*No distinction
24 Organic 2006 * % ) o of primary/
secondary
25| Thermometry |2002/2003 o o (Tied/Untied) o o o o




NIMT Project Phase 1 project design study

A project providing technical support to NIMT was scheduled to start in May 2002 initially
S-year plan, as a JICA technical cooperation project. But there are some incidents that have a big
impact on the Project: such as yen loan-based equipment procurement and new laboratory building
construction were delayed, and although Director Shiowattana, who had started NIMT, left
having completed his term of office, Mr. Bunjob Suktat was assigned as the acting director since
an official new director was absent. Considering these, it was decided to divide the project into
a 2-year Phase 1 period and a 3-year Phase 2 period, starting October 2002. The implementation
plan for the Phase 1 portion was officially agreed upon and signed in writing, and then an NIMT
Project Phase 1 project design study team was dispatched for confirming requirements for moving
to the next step, as shown in Table 5.

Table 5: Phase 1 project design study team members (August 25-30, 2002)

Name Content of duties Affiliation
Hidetoshi Takama Team leader JICA
Katsuo Seta Technical cooperation planning NMIJ/AIST
Yoshiaki Akimoto Metrology standards NMIJ/AIST
Ikuko Niizeki Technical transfer planning VSO Co.,Ltd.
Natsuko Ozaki Cooperative planning JICA

Based on the results, an agreement of project design was officially concluded, and Phase
1 started from October 16, 2002. In addition, as this project proceeded, the “Project Design
Matrix (PDM)” shown in Table 6 was formulated, both the Japanese and Thai sides came to
an agreement, and the project went forward with this overall design. Accordingly, a “National
Committee on the National Institute of Metrology standard, Thailand Project (Chairperson,
Masao Koyanagi)” was organized, consisting of representatives of the METI, Japan International
Cooperation Agency (JICA), National Institute of Advanced Industrial Science and Technology
(NIMJ/AIST), National Institute of Technology and Evaluation (NITE), Japan Quality Assurance
Association (JQA), Japan Electric Meters Inspection Corporation (JEMIC), and the Chemicals
Evaluation and Research Institute (CERI). In addition, 11 working groups were organized under
the national committee:

1) Mass and related quantities working group (chair: Akira Ooiwa)

2) Length working group (chief examiner: Tomizo Kurosawa)

3) Low-frequency electromagnetics working group (chief examiner: Haruo Yoshida)
4) High-frequency electromagnetics working group (chief examiner: Koji Komiyama)
5) Photometry working group (chief examiner: Ichiro Saito)

6) Temperature measurement working group (chief examiner: Fumihiro Sakuma)

7) Acoustics and vibrations working group (chief examiner: Sojun Sato)

8) Hardness working group (chief examiner: Hajime Ishida)

9) Standard substance working group (chief examiner: Akira Nomura)

10) Accreditation working group (chief examiner: Norio Ishizaki)

11) Building working group (chief examiner: Joichi Yokota)

Thus, a nationwide support system was organized for all Japan centered around NMIJ/AIST.



Table 6: PDM formulated at start of Phase 1

NIMT Project

Target groups

e Calibration institutes (TISTR, DSS)

o Calibration institutes (TISTR, DSS) Thai industry (especially export industry, ISO9000s, ISO14000s certified companies)

Project period: October 16, 2002 to October 15, 2004

Summary of the project

Indicators

Means of obtaining index data

External conditions

(Primary objectives)

NIMT to be capable for maintaining and
disseminating the National Measurement
Standards at an internationally recognized
level of accuracy.

1. NIMT actively participates in CIPM
MRA.

2. The traceability system of Thailand is
established.

3. **Measurement quantities are certified.

1-1 Survey and confirmation of NIMT
activities.

1-2 Lists of Appendix B and C of CIPM
MRA.

2-1 List of calibration laboratories of
NIMT.

2-2 Measurement network chart of
Thailand.

3 List of certified Measurement quantities.

a: There is no rapid change in
politics and economic conditions
in Thailand.

b: There is no change in individual
roles of NIMT and the secondary
standard calibration laboratories
in the governmental policies in
Thailand.

(Objectives of the project)
NIMT establishes and manages
the National Measurement

1. C/P technical capabilities in six fields of
the measurement standards are enhanced.
2. The technical capabilities for calibration

1. Monitoring survey of NIMT activities.
2. Uncertainty estimation budget sheets.
3-1 Records of the parameters of

a: There is no change in the role
of NIMT as a National Metrology
Institute.

Standards. have been improved. implemented calibration services.
3-1 The number of parameters for 3-2 Records of the accuracy of calibration
calibration services has increased. services.
3-2 The accuracy of calibration services 3-3 Records of the scope of calibration
has been improved. services.
3-3 The scope of calibration services has
been extended.
(Outcomes) 1-1 Staffs are positioned for and budgets 1-1 Staff positioning list, budgets, a: There is no change in the hiring

1. The administration and management
system of the project is enhanced.

2. The equipment are operated and
maintained appropriately.

3. C/P technical capabilities have been
improved.

4. The accuracy of the measurement
standards has been improved.

5. NIMT supplies the national standards
appropriately.

are allocated to the project.

2-1 The National Measurement Standards
have been established.

2-2 The equipment is operated and
maintained.

2-3 The instruction manuals for operation
and maintenance have been prepared.

3-1 A technical cooperation plan has been
developed.

3-2 C/P has been positioned appropriately.
3-3 The technical capability for the
calibration has been improved.

4-1 The measurement standards have been
set and maintained.

4-2 Calibration laboratory environmental
management skills have been improved.
5-1 Calibration capabilities for the
reference standard have been improved.
5-2 Documents for calibration procedure
has been developed.

organizational chart.

2-1-1 List of equipment.

2-1-1 Instruction manuals for the equipment
and their list.

2-2 Management records or calibration data
for equipment.

2-3 Operation manuals and maintenance
manuals.

3-1 Technical cooperation planning sheets.
3-2 C/P positioning list according to each
field.

3-3-1 Technical transfer evaluation table.
3-3-2 Records of seminars and technical
presentation in NIMT.

4-1 Records of the accuracy of the National
Measurement Standards.

4-2 Records of environmental management
sheet at each laboratory.

5-1-1 Traceability chart of NIMT.

5-1-2 Calibration certificate.

5-2-1 Calibration procedures and the list of
these procedures.

5-2-2 Expertise and technology notes and
the list of the notes..

plan of C/P.

b: There is no change in budget
allocation and governmental
policies.

c: There is no change of the
organizations that influences this
project directly.

d: All equipment are installed and
set completely.

e: No trained C/P leave their job.

(Activities)

1-1 Necessary staff are positioned as
scheduled.

1-2 A budget plan has been developed
and implemented appropriately.

1-3 An activity plan has been developed
and performed appropriately.

2-1 The equipment are installed and set
appropriately (mainly for the equipment
that were purchased by Yen loans)

2-2 The equipment are operated and
maintained.

2-3 The instruction manuals for the
operation and maintenance of the
equipment have been prepared.

3-1 A technical cooperation plan has been
developed.

3-2 Current C/P technical capabilities are
assessed.

3-3 C/P technical capabilities after
technical transfer are assessed.

4-1 Measurement standards have been set
and maintained.

4-2 Calibration laboratory environmental
management skills have been improved.
5-1 Calibration capabilities for the
reference standard based on the national
standard have been improved.

5-2 Calibration procedure manual has
been prepared.

Input

[Japan side]

[Thailand side]

1. Dispatch of Japanese experts
(1) Long-term experts
a: Chief adviser
b: JICA Project Coordinator
c: Physical standards
d: Electrotechnical standards
(2) Short-term experts
Dispatch experts for technical transfer,
as needed (Up to 10 experts/year).
2. Training for C/P in Japan
-Accept up to 5 C/Ps a year.
3. Provision of equipment
-Only equipment that experts carry.

-The equipment are provided by yen loans.

4. Local task costs

1. Offering of a project site/institution
2. Allocation of necessary personnel for
NIMT
(1) C/P (departments of management)
(2) C/P (engineer)
(3) Staff engagement in this project
3. Maintenance of equipment
4. NIMT budget for this project

a: There are no disagreement
between input and needs.
b: No C/P leave their job.

Prerequisites

a: The equipment are delivered by
Yen loans on schedule.

b: New staff are employed on
schedule.




Phase 1 of NIMT Project

Phase 1 of the project was initiated as planned from October 16, 2002, as agreed in preliminary
discussions. Fig. 1 shows the NIMT organization chart at the time. The National Metrology
Board in this chart is placed under the jurisdiction of MOSTE, and in addition to the staff of this
ministry, consists of representatives of the Ministry of Finance, Ministry of Commerce, Ministry
of Industry, Ministry of Transport and Communications, Ministry of University Affairs, Budgeting
Office, Thai State Economic and Social Development Agency, Thai Chamber of Commerce,
Federation of Thai Industries, and five or fewer members designated by the Council of Members.

The overall goals set for the project, including the present yen loan, are for “NIMT to be capable
for maintaining and disseminating the National Measurement Standards at an internationally
recognized level of accuracy,” with setting the indicators to measure the level of achievement; (1)
NIMT actively participates in CIPM MRA and (2) the traceability system of Thailand established
firmly. In addition, “NIMT will establish and maintain national standards” was set as a goal for
Phase 1. To achieve these goals, considering facilities and staff, it was agreed with the project
design team that the 16 measurable quantities to be completed technical transfer during the 2-year
Phase 1 period in the following six fields, which correspond to those governed by the Technology
Consultative Committee (Comité Consultative: CC) of the International Committee of Weights
and Measures (Comité International des Poids et Mesures: CIPM):

1) Consultative Committee for Acoustics, Ultrasound and Vibration (CCAUV)
2) Consultative Committee for Electricity and Magnetism (CCEM)

3) Consultative Committee for Length (CCL)

4) Consultative Committee for Mass and Related Quantities (CCM)

5) Consultative Committee for Thermometry (CCT)

6) Consultative Committee for Time and Frequency (CCTF)

| Mational Metrology Board (NME) |

4l Audit committes ]
| Director |
I Internal auditor ]I I Director’s office l
*Flanning and Coordination Office
* International felations Office
I Acting Director | | Deputy Director l
D pwrtrre it s |
[ | [ [ ]
Mechanical Cimenslonal Electrical Thermometry Chemical and - — -
Metrology Metralogy Matralogy Metrology Biotechnology Policy and Administration
Strategy
Laboratgries [ ] [ [ [ T
= IV1ads - Wavalength Elesttricity Temperalur | Chiernistry ] Dol oprviae it Garnwerral
- Force and = Length « Time and = Photometry and Flanning Administration
Torgue Didmrtes Frequency and Radiometry = Press release - &poounting and
Pristiure and anghe - Electromagnetic - Information Finangial
Vacuum - Roughness and || - &F valtage Managerment - Human regources
=Volwme and Roundness system
Fow
= Acowstic and
Vibration

Fig. 1: Organization chart at the start of NIMT



The goals of technical transfer are first, the establishment and management of national
measurement standards, and second, the establishment of calibration methods and procedures from
national measurement standards to reference standards. The calibration services subject to NIMT
under technical transfer items were calibrations ranging from national standards to reference
standards. Measurable quantities directly calibrated to industrial standards were excluded from the
scope of this project.

The NIMT Project was not simply concerned with technical transfer, but the maintenance,
management, and provision of national standards by NIMT in a form that could be internationally
recognized in the future. Hence, at the start of Phase 1, goals were clarified and definite indices
for measuring level of achievement and expected accomplishments and specific activities were
formulated, as shown in Fig. 2.

Objectivesof | nyimT establishes and maintains the National Measurement Standards
the project T

1. ¢/P technical capahilivies in six fields of the measurement standards are enhanced.
Indexes 2. The technical capabilities for calibration have been improved.
3-1 The number of parameters for calibration services has increased.
3-2 The accuracy of calibration services has been improved,
3-3 The scope of calibration services has been extended,

[

Outcomes Activities
1. The adiministation snd 11 Necessary Ui are positioned &g schedubed,
Outcomesand | managemen: symemafthe  [a—{ 1-24 budget planhas been developed and i mplemented approprioney.
acthvities project isenhanoed 1-3 An ativity plon has been deveio ped and performed approprimely.
2-1 The equigrment are irstabed and Lot sogroprisely (mainky for the
2. The squipment are yuipment that wene pUchaded By Yen 1aars) 1.2 Th saupment are
—1 operated and maintained — cperated and maintanes
Bppropristely 21 Thie Insnuction manulls for thé Spération and manténancs ofthe

eguipment have beenprepaned
T
5-1 & TEERRICA SOCEHAMEIGN 1IN haS D&k d et iped

3 CfPrechnicalcapabilites

— P—{ 3-2Current C/F technical capaliities ang assessed.
Fiink Bien Bnoioed 3-5.C/P vechnical capnbifties after techrology transler are assessed
4. The pocwecy of the 41 Measwernent stands ds heve been set argd mantained

—{ measremen sondardshas fe— 4-2Callbracien laboranary envirenmencal management skills have been
BEER IMproved impravea

- - 51 Canlibwation capabilities for therefenence sLanded baded onthe
- ;’ﬂﬁ:‘“"““‘;::w le—| national mancerd nave beenimaraved
Bppropr . 5-2 Calibration procedure manual hasbeen prepared.

Fig. 2: Relationship of project goals, outcomes and activities



Furthermore, a Joint Coordinating Committee (NIMT JCC) was organized, as shown in
Fig. 3, so that persons involved in the NIMT Project could enter joint discussions to proceed the
technical transfer work smoothly. The first JCC meeting was held in the previous NIMT building
in Bangkok on April 30, 2003.

" NIMTICC *_I MIMT NMB
| Joint Coordinating o (National Metrology
Japanese Embassy * Committes + Board)
™ (Chair: NIMT Director) [*
(Observer) oTeC
4 N\ || (Dept.of Technical
. and Economic
| ICA Thailand Office | Chief Adviser —*  NIMT Director Cooperation]
|— i l MOSTE
1BIC JICAProject o] NIMTActing (Ministry of Science,
Bangkok Resident Coordinator =5 Director Technology and
Office l I Environment)
Project Coordinator Thai Chamber of
Electrical Standards & (Leader of Commerceor
Electrical Lab) Mational Investment
l I Committee
-
Physical Standards -—, Lab leader | | Userof calibration
l lab in Thai industry
JICA Technical Researcher The Japa ne»sfae
cooperation project = ———————— | Chamber o
Commerce Bangkok

\__Phase 1

/

Fig. 3: Joint Coordinating Committee and framework of project implementation
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Training in Japan

“Training in Japan,” wherein NIMT technical personnel were invited to Japan for training, was
initiated from 2001 with the signing of a yen loan and the decision to construct a new laboratory
building. As shown in Table 7, training in Japan had been implemented ahead of the JICA
technical cooperation project launch. In addition, during Phase 1, due to the limited budget, the
number of experts dispatched from Japan were less than 10 people per year and acceptance of
trainees were strictly limited to five people. Therefore, various applicable programs were used for
cooperation, including invited training through NIMT’s own funds and the Japanese Association
for Overseas Technical Scholarship (AOTS) then, and now the Overseas Human Resources and
Industry Development Association (HIDA). In FY2005, in particular, with the imminent start of
Phase 2 and a move to the new laboratory building, flexible use of funding was made ahead of
time and 11 persons received training in Japan. The main agency for training was NMIJ/AIST,
but depending upon the measurable quantities, practices and trainings were provided by private
research institutes such as JEMIC, JQA, the Nagano Government Industrial Research Institute,
and Toray Research Center, Inc., and furthermore, by standard equipment manufacturers, when
necessary, representing a nationwide cooperation system. During training in Japan, in addition to
calibration techniques, instructions for making documents of calibration procedures were provided
to evaluate uncertainties in standards and acquire international approval. Uncertainty evaluation
and calibration procedures incorporate knowledge of calibration techniques, and thus, can be said
to be the most critical points in technical transfer. Fig. 4 shows a photograph of the trainee and
International Cooperation Office staff invited for training in Japan in electric power and chemical
analysis conducted in June 2006, and Fig. 5 shows training in electric energy at JEMIC, fig.6
shows chemical analysis training at NMIJ/AIST.
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Table 7: Invited training in Japan during NIMT Project period and persons responsible

Term Subject Trainer Trainee

1 | Oct29,2001 - Dec 08,2001 | Humidity Chiharu Takahashi (NMIJ/AIST) Miss.Thasorn Sinhaneti

2 | Oct 29,2001 - Dec 08,2001 | Mass Masaaki Ueki (NMIJ/AIST) Ms.Rungsiya Wongsudin

3 | Oct 29,2001 - Dec 08,2001 | Radiation temperature Fumihiro Sakuma (NMIJ/AIST) Mr.Narudom Noulkhow

4 | Oct 29,2001 - Dec 08,2001 | Vibration Tamio Ishigami (NMIJ/AIST) Mr.Pairoj Rattanangkul

5 | Oct 29,2001 - Jan 26,2002 | pH Susumu Nakamura (NMI1J/AIST) Mr.Bunthoon Laongsri

6 | Jun 03,2002 - Aug 18,2002 | Hardness Hajime Ishida (NMIJ/AIST) Mr.Tassanai Sanponpute

7 | Jun 03,2002 - Aug 18,2002 | Time and Frequency Takeshi Ikegami (NMIJ/AIST) Mr.Chalermchai Monsukhum
8 | Nov 01,2002 - Jan 30,2003 | Wavelength Jun Ishikawa (NMIJ/AIST) Ms.Monludee Ranusawud

9 | Jun 03,2002 - Aug 31,2002 | Acoustic Hiroaki Nomura (JQA) Miss.Surat Pattarachindanuwong

Jun 03,2002 - Jul 05,2002 | Dimensional (Plug/Ring) Kazuo Toyama (JQA)
10 | Jul 08,2002 - Jul 26,2002 | Dimensional (Roughness) Katsuichi Kitagawa (Toray) Mr.Samana Phengbangyang
Jul 29, 2002 - Sep 20, 2002 | Dimensional (Roundness) Yuji Wakabayashi (Nagano GITC)

11 | Jun 02,2003 - Aug 31,2003 | DC High voltage Tomeji Iguchi (JEMIC) Mr.Danai Pattarakijkul

12 | Jun 02,2003 - Aug 31,2003 | AC Power Masao Yamawaki (JQA) Mr.Sittisak Pimsut

13 | Aug 26,2003 - Nov 23,2003 | RF (Attenuation, Power, Voltage) lS(I;ﬁzn;Lg:rgéljiﬁQA), Mr.Chairat Wichianmongkonkun
14 | Oct21,2003 - Jan 18,2004 | CMM Sonko Osawa (NMIJ/AIST) Mr.Narin Chanthawong

15| Oct 21,2003 - Jan 18,2004 | Force Toshiyuki Hayashi (NMIJ/AIST) Mr.Kittipong Chaemthet

16 | Jun 01,2004 - Aug 28,2004 | Angle Tsukasa Watanabe (NMIJ/AIST) Mr.Watcharin Samit

17 | Jun 01,2004 - Aug 28,2004 | Inorganic Akiharu Hioki (NMIJ/AIST) Ms.Nongluck Tangpaisarnkul
18 | Jun 01,2004 - Aug 28,2004 | Temperature fixed-point Masaru Arai (NMIJ/AIST) Ms.Charuayrat Yaokulbodee
19 | Jun 01,2004 - Aug 28,2004 | Resistance Joji Kinoshita (NMIJ/AIST) Ms.Natenapit Chookunhom
20 | Sep 07,2004 - Dec 04, 2004 | Standard solution Tsuneaki Maeda (NMIJ/AIST) Ms.Preeyaporn Pookrod
21 | Jun 07,2005 - Aug 13,2005 | Large mass Jianxin Sun (NMIJ/AIST) Mr. Wirun Laopornpichayanuwat
22 | Jun 07,2005 - Sep 03, 2005 | Pressure Tokihiko Kobata (NMIJ/AIST) Mr.Likit Sainoo
23 | Jun 07,2005 - Sep 03, 2005 | Standard Gas Nobuhiro Matsumoto (NMIJ/AIST) | Mr.Bunthoon Laongsri
24 | Jun 21,2005 - Aug 20, 2005 | *Vickers hardness Satoshi Takagi (NMILJ/AIST) Ms.Rugkanawan Kongkavitool
25 | Oct 04, 2005 - Dec 23,2005 | Magnetic Takuma Tominaga (JEMIC) Mr.Thapbodin Borerakarawin
26 | Oct 04, 2005 - Dec 23,2005 | Laser power Masahiro Miyawaki (JQA) Mr.Narat Rujirat
27 | Oct 04, 2005 - Dec 23,2005 | Photometry (intensity, flux) Hiroshi Shitomi (NMIJ/AIST) Mr.Arkom Krachangmol
28 | Oct 04, 2005 - Dec 23,2005 | Radiometry (Spectral irradiance) Tatsuya Zama (NMIJ/AIST) Ms.Rojana Leecharoen
29 | Jan 15,2006 - Jan 26,2006 | *Environmental management Joichi Yokota (NMIJ/AIST) MR. Chuasai Chusak
30 | Jan 15,2006 - Mar 04, 2006 | QHR Yasuhiro Nakamura (NMIJ/AIST) Mr.Chaiwat Jassadajin
31 | Feb 19,2006 - Mar 04, 2006 | *Mass Masaaki Ueki (NMIJ/AIST) Ms.Rungsiya Sukhon
32 | Jun 04,2006 - Aug 05,2006 | *Watt hour Masao Yamawaki (JEMIC) Mr.Voraphol Phapukdee
33 | Jun 04,2006 - Aug 26,2006 | Chemical analysis Takashi Yarita (NMIJ/AIST) Mr.Charun Yafa
34 | Oct 01,2006 - Dec 23,2006 | Scale Mariko Kajima (NMIJ/AIST) Mr.Yuttana Hongaromkij
35 | Jan 14,2007 - Mar 03,2007 | *AC Voltage Hiroaki Sakuma (JEMIC) Mr.Somchai Pitipat
36 | Feb 04,2007 - Mar 03, 2007 | *Density Kenichi Fujii (NIVAIST) Mr.Tosapon Pangviwate

Kunihiko Toda (NMIJ/AIST)

*mark: additional project
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Fig. 4: Mr. V. Phapukdee (second from right, trainee for electric power), Mr. C. Yafa (third from right,
trainee for chemical analysis) and International Metrology Cooperation Office staff then in charge of the
NIMT Project

Fig. 6: Training in chemical analysis at NMIJ/AIST
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Dispatching of technical experts (Phase 1)

Table 8 shows a list of those dispatched as technical experts during the Phase 1. As understood
from the affiliations of the technical experts shown in this table, not only NMIJ/AIST but also
various other institutes, including NITE, JEMIC, JQA, and furthermore, Nagano Prefecture, were
involved.

Table 8: List of experts dispatched during Phase 1 (October 2002 to October 2004)

Term of dispatch

Quantity

Trainer's name

Remarks

Dec 15, 2002 - Dec 20, 2002

Reliability improvement

Norio Ishizaki (NITE)

(Document review)

2 | Dec 15,2002 - Dec 20, 2002 | Reliability improvement Katsuo Seta (NMIJ/AIST)
3 | Jan 20,2003 - Feb 12,2003 | Radiation thermometry Fumihiro Sakuma (NMIJ/AIST)
4 | Jan 20,2003 - Feb 15,2003 | Plug/Ring Kazuo Toyama (JQA)
5 | Feb 04, 2003 - Mar 04, 2003 | Roundness Yuji Wakabayashi (Nagano)
6 | Mar 10, 2003 - Apr 05,2003 | Wavelength Jun Ishikawa (NMIJ/AIST)
7 | Mar 17,2003 - Apr 12,2003 | Acoustic Hiroaki Nomura (JQA)
8 | Apr 10,2003 - May 08, 2003 | Hardness Hajime Ishida (NMIJ/AIST)
9 | Aug 29,2003 - Dec 27,2003 | Environmental improvement | Joichi Yokota (NMIJ/AIST)
10 | Nov 25,2003 - Dec 19, 2003 | AC power Masao Yamawaki (JQA)
11| Jan 18, 2004 - Jan 24, 2004 ?gl‘ff;‘g ti:ssir:vvv‘;mem Hiromi Murata (NITE) 3;?;22‘;:331‘23
12| Jan 18,2004 - Jan 28, 2004 ze;li:iilciz i::g:;v)emem Atsushi Onae (NMIJ/AIST) Wavelength standard
13| Jan 18,2004 - Jan 30, 2004 E‘jéf;léz i‘e‘:/pig’ﬁv)emem Takeshi Fujimori (NMIJ/AIST) | Acoustic standard
14 | Feb 02,2004 - Feb 27,2004 | DC high voltage Tomeji Iguchi (JEMIC)
15| Feb 15,2004 - Feb 21, 2004 | Documentation on calibration |y o0 g i (NMIJ/AIST)
procedure
16 | Feb 22,2004 - Mar 20, 2004 | CMM Sonko Osawa (NMIJ/AIST)
17 | Mar 07,2004 - Apr 24, 2004 | RF power/voltage Keiko Sato (JQA)
18 | Apr 04,2004 - Apr 13,2004 | Humidity Chiharu Takahashi (NMIJ/AIST)
19 | Aug 03, 2004 - Aug 24, 2004 | Roughness Kazuya Naoi (NMI1J/AIST)
20 | Aug 27,2004 - Apr 15,2005 | Environmental improvement | Joichi Yokota (NMIJ/AIST)
21| Sep 01, 2004 - Sep 30, 2004 Pl?r‘(’fc‘:;f:gm"“ on calibration | . buro Kano (NITE)
22| Sep 27,2004 - Oct 01, 2004 zjliziil;z igﬁ;%emem Koichiro Hattori (NMIJ/AIST) | Rockwell hardness
23 | Sep 27,2004 - Oct 01,2004 | Reliability improvement Eizo Yamasaki (NITE)
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The long-term experts below were dispatched to Thailand during the project Phase 1 under JICA
fund. They were engaged in various advisory activities and tasks, including arrangement between
short-term experts and the NIMT side, as well as procedural support when dispatching NIMT C/
Ps to Japan, in order to facilitate smooth advancement of the project.

- Project leader: Yoshiaki Akimoto

- Physical standards’ long-term expert: Jiro Matsuda

- Electrical standards’ long-term expert: Kiyohide Yonesu
- Coordinator: Tkuko Niizeki

In addition, Joichi Yokota, in the table, dispatched twice each half year long during the phase
1 period, was no longer with NMIJ/AIST, but has been involved as an expert in facilities and
its maintenance from the designing of the new laboratory building through a yen loan. He
has provided advices regarding the facility maintenance required for a calibration laboratory
environment, including power distribution, water supply (water quality), and air conditioning and
ventilation in the new laboratory building.
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Accomplishments of Phase 1

In spite of the short two-year period, radiation thermometry standards, plug/ring standards,
roundness standards, acoustics and vibration standards, wavelength standards, hardness standards
were completely transferred in FY2002, and humidity standards, AC power standards, DC high-
voltage standards, CMM, RF standards and roughness standards were completely transferred in
FY2003. Among these standards, wavelength standards realized by an iodine stabilized laser and
acoustic standards by a standard microphone, received CIPM MRA accreditation from [AJapan.
Fig. 7 shows the certificate issued at that time. Figs. 8 to 14 are examples of technical transfer
in each field at the end of Phase 1, which are reported by Dr. Yoshiaki Akimoto at the ASEAN
seminar held on January 26, 2005.

Cortiffcale of Accreditation

L e e kL L e

Fera A=

N b S o B B} m® S R

Fig. 7: Certificate for Length and acoustic standards dated June 23, 2004

ACOUSTICS STANDARD

Primary Level Secondary Level Calibration Lab, Level
Sound
|
Microphone
[ I .o e

Fig. 8: Technical transfer for acoustic standards
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LENGTH STANDARD

Primary Level Secondary Level alibration Lab

G Stablized Gauge Block

e Laser

Gauges

Fig. 9: Technical transfer for length standards

HARDNESS STANDARD
(ROCKWELL)

Standard Block

Fig. 10: Technical transfer for hardness standards
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TEMPERATURE STANDARD
(RADIATION)

Primary Level Secondarylevel  CalibrationLab. Level
e e
— Furnace [7]

[Fecaneeon}—+' '-———- <
Radiation
Thermometer

| Black Body
' Furnace

_.f_l

Fig. 11: Technical transfer for temperature standards

HUMIDITY STANDARD

Primary Level Secondary Level Calibration Lab. Level
[ Pressure Std | [ Chilled Mirror
Hygrometer
Thermo
Hygrometer

Fig. 12: Technical transfer for humidity standards
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RF STANDARD
(Power, Voltage, Attenuation)

eed- Through Mount,
Power Meter, Sensor

NMI
Japan

Voltage Source,

Voltmeter,
Thermal Converter

\” " " Standard”
_E Attenuator — Fixed Attenuator

Fig. 13: Technical transfer for RF standards

ELECTRICITY STANDARD
(AC Power, DC High-voltage)

Frimary Level Secondary Level Calibration Lab. Level

DC Voltage
(Up to 100kV)

Wattmeter

Fig. 14: Technical transfer for low-frequency electrical standards
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NIMT new laboratory building construction

In parallel with the technical cooperation project, new laboratory building construction
commenced in 2003 using a yen loan, and around the fall in 2004 at the ending of Phase 1, two
laboratory modules with inverted pyramid structures and an entrance building between them were
coming up as shown in Figs. 15 to 17.

Fig. 15:
First laboratory building

Fig. 16:

Second laboratory building.
Construction of the overhang
to prevent strong sunlight was
quite a difficult work.

Fig. 17:
Entrance building with
open-air structure
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Phase 1 final evaluation and Phase 2 Preparatory Study

Phase 1 was scheduled to end on October 15, 2004, but prior to ending, a survey team was
dispatched for the evaluation of its progress and the Preparatory study to discuss the starting
period and the details of Phase 2 activities. The member of the team is shown in Table 9.

Table 9: Phase 1 end evaluation and Phase 2 Preparatory study team members
(March 8 to March 20, 2004)

Name Content of duties Affiliation
Yoshihide Teranishi Team leader JICA
Hiroyuki Goto Technical cooperation planning METI
Katsuo Seta Technical review NITE
Masahiro Okaji Technical transfer planning NMIJ/AIST
Oh Shin Metrology standards NMIJ/AIST
Shigeyoshi Koda* Evaluation analysis Unico International Corp.
Masashi Yamamoto Cooperative planning JICA

*Mr. Koda stayed from February 28 to March 23 as a consultant on the on-site survey.

Phase 1 evaluation was based on the indicators in the PDM shown in Table 6, which had been
agreed upon by both sides at startup. Evaluation was proceeded based on five criteria: (1) project
validity, (2) efficacy, (3) efficiency, (4) impact (national metrology system, social, economic, and
technological), and (5) sustainability. Based on the results, all items were highly rated as having
fully achieved their goals.

The Phase 2 Preparatory study involved discussion of (1) NIMT status, (2) new laboratory
building construction schedule, (3) procured equipment listing, installation and operation schedule,
(4) laboratory building relocation schedule, (5) Phase 2 project details, (6) implementation
system, (7) NIMT commitment (personnel, equipment, facilities, operation and management
funding), (8) JICA commitment (long-term, short-term experts, trainee acceptance, equipment),
(9) monitoring evaluation methods and period, (10) PDM and other management table update, and
(11) transition timing to Phase 2. In particular, regarding (11), the feasibility of delaying the Phase
2 start timing for a half year was discussed due to the slight delay in the new building construction
(Phase 2 initially planned to be implemented at the same timing with relocation) and the fact
that it seemed to be better to match the Japanese fiscal year. However eventually, it was decided
that Phase 2 would be implemented right after ending of Phase 1 period without interruption
or extension. In addition, in the selection of measurable quantities for technical transfer, NIMT
proposed increasing quantities to 60, but the proposal was reviewed and accepted to complete 40
measurable quantities in eight fields (ultimately 42 by adding two quantities) because some of
them were difficult to establish with the budget, some had already been traceable to DKD, or had
already been accredited. As a result, Phase 2 started as planned from October 16, 2004. Figs. 18
to 20 show the construction of the new laboratory building at the time of the Phase 2 Preparatory
study.
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Fig. 18:

Survey group receiving
briefing on the new
laboratory building during
construction.

Mr. Somsak Charkkian
of NIMT (in the middle)
giving the explanation.

Fig. 19:
Vast royal lake spreading
across the central colonnade

Fig. 20:
Around the central entrance
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Phase 2 of NIMT Project

As a result of the smooth progress of Phase 1, Phase 2 began from October 16, 2004 with a
three-year plan. A researcher from chemical standards was added to the long-term experts team to
coordinate on-site technical transfer. The team was formed as below:

- Chief advisor: Yoshiaki Akimoto (continuing from Phase 1)

- Coordinator: Ikuko Niizeki (continuing from Phase 1)

- Long-term expert (for electrical standards): Joji Kinoshita (new)

- Long-term expert (for electrical standards): Kiyohide Yonesu (from October 16 to 31, 2004)
- Long-term expert (for chemical standards): Akira Nomura (new)

- Long-term expert (for physical standards): Jiro Matsuda (continuing from Phase 1)

Phase 2 was originally planned to be started with relocation to the new laboratory building, but
completion was scheduled on March 10, 2005. In spite of the half-year delay, 11 NIMT C/P were
invited to Japan to receive training and 12 short-term technical experts were dispatched from
Japan in FY2005, as shown in Table 7. The next year, in FY2006, five were invited and 18 were
dispatched. Table 10 shows a list of the short-term technical experts dispatched during Phase 2.

It goes without saying that the national committee and each working group started in Phase 1
were fully active to support these activities and to enable smooth technical transfer. Fig. 21 shows
the national committee at the time, while Figs. 22-32 show the working groups in each field.
The NMIJ International Metrology Cooperation Office backed up the project as the domestic
secretariat. They prepared the meeting space and made meeting minutes for the 11 working groups
and the national committee, in addition to supporting invitations and dispatches as well as export
procedures for equipment accompanied by the experts.

Fig. 21: National Committee on the NIMT Project (September 22, 2005). Meeting was
carried on via teleconference with JICA Thailand office in Bangkok.
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Fig. 22:
Thermometry working group
(November 8, 2005)

Fig. 23:
Environmental management
working group

(November 15, 2005)

Fig. 24:
Low-frequency and electromagnetics
working group

(November 17, 2005)

Fig. 25:
Accreditation working group
(December 19, 2005)
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Fig. 26:
Standard material working

group
(July 28, 2006)

Fig. 27:
Photometry and Radiometry
working group

(August 2, 2006)

h-—
Fig. 28

RF and electromagnetics B i | e - !‘M‘Mﬂ‘ i

working group - g = ) [’
(August 9, 2006) - -‘=¥n~=....

Fig. 29:
Acoustics and vibrations
working group

(August 25, 2006)
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Fig. 30:

Mass and related quantities
working group

(November 27, 2006)

Fig. 31:
Hardness working group
(July 5,2007)

Fig. 32:
Length working group
(August 8, 2007)
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Table 10: Short-term technical experts dispatched during Phase 2

Term of dispatch Quantity Trainer's name Remarks

24 | Jan 19,2005 - Feb 18, 2005 | Angle Tsukasa Watanabe (NMIJ/AIST)

25 | Feb 28, 2005 - Mar 30, 2005 | RF attenuation Shigeru Igarashi (JQA)

26 | Jun 09,2005 - Jun 16, 2005 | Periodical surveillance Hiromi Ishige (NITE) (Svli/;v:ei}gngct;’ Acoustic)

27 | Jun 26,2005 - Jul 21,2005 | Flatness Toshiyuki Takatsuji (NMIJ/AIST)

28 | Sep 18, 2005 - Oct 01, 2005 pDr‘(’)cc‘;g‘f::aﬁO“ on calibration Tsukasa Watanabe (NMIJ/AIST)

29 | Nov 06, 2005 - Dec 03, 2005 | Vibration/Acceleration Akihiro Ota (NMIJ/AIST)

30 | Nov 23,2005 - Dec 22,2005 | Time/Frequency ggﬁ(ﬁ/‘:ils%zuyama Dimensional standard

31 | Nov 20,2005 - Nov 27, 2005 ?Teeliiziilci;yl irre‘:f;:;‘/’)emem Masami Horita (NMIJ/AIST) (F];‘iirtg;li’:)vemance

32 | Nov 20, 2005 - Nov 27, 2005 géfsi‘g tif;&r;;‘;mem Takashi Horaguchi (NITE)

33 | Feb 26,2006 - Mar 25,2006 | *Hydrogen ion activity Susumu Nakamura (NMIJ/AIST)

34 | Mar 06, 2006 - Mar 18, 2006 | Force Toshiyuki Hayashi (NMIJ/AIST)

35 | Mar 09, 2006 - Mar 18, 2006 | Large mass Jianxin Sun (NMIJ/AIST) NMIJ budget

36 | Mar 19,2006 - Apr 08,2006 | *Humidity Yoshihiro Imura (JQA)

37| Jul 30,2006 - Aug 19,2006 | Inorganic Akiharu Hioki (NMIJ/AIST)

38 | Jul 30,2006 - Aug 26,2006 | Standard solution Higuchi Katsuhiko (NMI1J/AIST)

39 | Oct 29,2006 - Nov 15, 2006 | Documentation on calibration | o p i (NMIJVAIST)

procedure

40 | Feb 05,2007 - Mar 02, 2007 | Photometry (Intensity/Flux) Hiroshi Shitomi (NMIJ/AIST)

41 | Feb 05,2007 - Mar 02, 2007 | Radiometry (Spectral irradiance) | Tatsuya Zama (NMI1J/AIST)

42 | Mar 04,2007 - Mar 31, 2007 | Magnetic Takuma Tominaga (JEMIC)

43 | Mar 14,2007 - Apr 12,2007 | Laser power Masahiro Miyawaki (JQA)

44 | Mar 18,2007 - Aug 02, 2007 | Chemical Tsuneaki Maeda (NMIJ/AIST)

45 | Mar 25,2007 - Apr21,2007 | Standard gas ?II\‘I’&‘;I}/TIQAT‘?S”““”"

46 | Jun 24,2007 - Jul 07, 2007 | Pressure Tokihiko Kobata (NMIJ/AIST) E:Jt:i‘;“wfﬁfz;oMay 5

47 | Jun 27,2007 - Jul 25,2007 | Scale Mariko Kajima (NMIJ/AIST)

48| Jul 01,2007 - Jul 14,2007 | Documentation on calibration |y 4o g i (NMIVAIST)

procedure

49 | Jul 08,2007 - Jul 22,2007 | Temperature fixed point Kazuaki Yamazawa (NMIJ/AIST) ;al\r/lnll}abhiin4—t9,
udges

50 | Aug 19,2007 - Sep 01, 2007 | Radiation thermometry Fumihiro Sakuma (NMIJ/AIST) | NMIJ budget

51| Sep 02,2007 - Sep 15,2007 | Resistance by group control Takayuki Abe (JEMIC)

52 | Sep 02,2007 - Sep 15,2007 | Quantized Hall resistance Nobuhisa Kaneko (NMIJ/AIST)
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Completion of NIMT’s new laboratory building and opening ceremony

The construction of the new laboratory building was completed without any incident in July
2005 in Technothani on the suburb of Bangkok, while about more than a half year behind the
initial schedule. Figs. 33 and 34 show the just-completed new laboratory building.

Fig. 34: Sign with NIMT emblem (December 2005)

After the completion of the building, the equipment started to be moved from the old laboratory
building in Bangkok for installation. Once the relocation was done, a grand opening ceremony,
which was graced with her presence of the Her Royal Highness Princess Maha Chakri Sirindhorn,
was held in August 2006. Also, Director Ono of AIST, Director Hatakeyama of JEMIC, Director
Sugiyama of JQA, Director Matsumoto of CERI were attended from Japan, as well as Director
Tanaka, Deputy Director Matsumoto, International Metrology Cooperation Office Manager Hino,
and Associate Manager Kirita from NMIJ/AIST. Figs. 35 to 38 show the opening ceremony.
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Fig. 35: New laboratory building decorated in purple cloth, the color of HRH Princess
Sirindhorn (August 14, 2006)

Fig. 36: Grand opening ceremony
attended by HRH Princess Sirindhorn
(August 14, 2006)

Fig. 37: Presentation of commemorative gift (NMI1J/ Fig. 38: Flower vase presented
AIST Director Dr. Tanaka and NIMT Director Totarong) by NMIJ/AIST
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Phase 2 mid-term evaluation

The opening ceremony ended smoothly, however, some concerns were found in the progress
of the technical transfer, when checking the actual facilities. Especially in procuring equipment
by a yen loan, 7 out of 36 measurable quantities had not been achieved, which should have been
completed in the plan. Therefore, a mid-term evaluation was implemented to consider the progress
of Phase 2, which had about one year to go, and to make recommendations for future operation.

Table 11: Evaluation members of Phase 2 mid-term (September 25 to October 6, 2006)

Name Affiliation
Masazumi Ogawa JICA (Team leader)
Yoji Matsui METI
Norio Ishizaki NITE
Yuki Ohashi IC Net Limited
Hirofumi Kinugasa JICA (Thailand Office)

During this mid-term evaluation, there were no particular problems indicated, but some
recommendations were made as follows: (1) precaution for C/P to leave their job, (2) enhancement
of management consistency and top management, (3) enhancement of communication, (4)
speedy solutions on procurement problems, (5) urgent remodeling of standard gas laboratory, (6)
implementation of accreditation assessment, and (7) dissemination of measurement standards and
enhanced publicity activities.
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Phase 2 final evaluation and discussion on project extension

In June 2007, as the project was entering its final year, project was reviewed from the
viewpoint of the achieving levels against project goals, project efficiency, and outlook for future
sustainability. Then based on the results, final evaluation and accomplishments review were
made to determine whether the project should be finished or extended including any necessary
follow-up. Particularly in surveying accomplishments, a consultant from Thailand was dispatched
in advance, then an on-site survey was conducted to evaluate the spread and dissemination of
measurement standards in Thailand over a period of one month.

Table 12: Final evaluation members (June 17 to 23, 2007)

Name Affiliation
Narihiro Yaegashi JICA (Team leader)
Yoji Matsui METI
Katsuo Seta NITE
Yoshio Hino NIMJ/AIST
Thanyatorn Singrueng * Kokusai Kogyo Co., Ltd.
Kazuya Maruo JICA (Thailand Office)
Kazuya Maruo JICA (Thailand Office)

*Consultant conducted the survey from May 30 to June 29.

Based on the results of this final evaluation, although the construction of new laboratory building
and equipment procurement through the yen load were slightly delayed, the technical transfer had
been completed for 37 out of 42 measurable quantities in 8 fields at the time of evaluation. Also
there was a prospect to complete the remaining 5 quantities within the initial project period. The
technical transfer itself had proceeded smoothly though, the accreditation assessment to certify
accuracy of an internationally certifiable level remained at 14 out of 37 measurable quantities.
To achieve the overall goal of “NIMT to be capable for maintaining and disseminating national
measurement standards at an internationally recognized level of accuracy,” it is essential that the
accreditation assessment to be completed, and final evaluation team concluded that a one-year
follow-up after the end of the project was needed.

As a result of discussion with JICA based on this report, a one-year follow-up cooperation was
recognized, but with long-term experts permitted only for the project leaders. Under these strict
situation, 28 short-term technical experts were dispatched for technical transfer only in the last
year. The list of the experts is shown in Table 13.
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Table 13: Short-term technical experts dispatched during follow-up cooperation in Phase 2
(October 16, 2007 to October 15, 2008)

Term of dispatch

Quantity

Trainer's name

Remarks

Photometry (Intensity/Flux),

Follow-up, NMIJ

(NMIJ/AIST)

53 | Nov 11, 2007 - Nov 25, 2007 . Hiroshi Shitomi (NMIJ/AIST)
complimentary budget
54 | Nov 25, 2007 - Dec 01, 2007 | Documentation on Koichi Nara (NMIJ/AIST)
calibration procedure
55| Dec 10,2007 - Dec 15,2007 | Documentation on Koichi Nara (NMIJ/AIST) Ishibashi, NMIJ budget
calibration procedure
. Tomonari Suzuyama
56 | Feb 10,2008 - Feb 14,2008 | Time (NMIJ/AIST) Another budget
57 | Apr 01,2008 - Apr 10, 2008 | Quantized Hall resistance Nobuhisa Kaneko (NMIJ/AIST) | Follow-up for Sep2007
58 | AprO0l,2008 - Apr 12,2008 | RF (Attenuation) Widarta Anton (NMIJ/AIST) | NMIJ budget
Kazuhiro Shimaoka
59| Apr 20,2008 - Apr 26, 2008 | RF (Power/Voltage) (NMIJ/AIST) NMIJ budget
60| Jun 08,2008 - Jun 14,2008 | Documentation on Koichi Nara (NMIJ/AIST) NMIJ budget
calibration procedure
61| Jul21,2008 - Jul 27,2008 | Acoustic Tsuneo Kikuchi (NMIJ/AIST)
62| Aug 17,2008 - Aug 30, 2008 | Standard gas Nobuhiro Matsumoto NMIJ budget

Furthermore, a peer review for the accreditation and CMC registration was intensively
conducted in the final year of Phase 2 and during follow-up from 2007 to 2008. Finally, 33
technical experts were dispatched for peer review during these two years. Table 14 shows a list of
technical experts dispatched for peer reviews, and Table 15 shows a list of measurable quantities
that underwent technical transfer through this project and those that completed accreditation
assessment.

As shown in Table 15, MRA accreditation assessments for six measurable quantities were
completed in the first half of FY2007, then assessments for 16 quantities were added during
follow-up cooperation period. Thus, it enabled to complete technical transfer for 42 measurable
quantities as initially planned and receive MRA accreditation for 36 measurable quantities.
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Table 14: Technical experts dispatched for peer review during Phase 2

Accreditation

Dispatch period Assossment Expert's Name Scope
63| Jan 10,2007 - Jan 27, 2007 Document | Takashi Horaguchi (NITE)
64 | Jan 10, 2007 - Feb 10, 2007 Document | Isao Fujita (NITE) Surveillance (Form)
65| Jan 14,2007 - Jan 20, 2007 Technical Maksimov Igor (NMIJ/AIST) Hydrogen ion activity
66 | Jan 21,2007 - Jan 27, 2007 Technical Takehiro Nakamura (JEMIC) AC power, DC high voltage
67 | Jan 28,2007 - Feb 03, 2007 Technical Takashi Usuda (NMIJ/AIST) Vibration and Acceleration
68 | Feb 04,2007 - Feb 10, 2007 Technical Takeshi Tkegami (NMIJ/AIST) Time and Frequency
69 | Sep 30,2007 - Oct 17,2007 Document | Yukimitsu Miura (NITE)
70| Oct 09,2007 - Oct 20, 2007 Document | Masatoshi Takeda (NITE)
71| Oct 14,2007 - Oct 20, 2007 Document | Nobuo Teki (NITE)
72| Oct 01,2007 - Oct 06, 2007 Technical Hiroshi Kitano (NITE) Humidity
73| Oct 07,2007 - Oct 11,2007 | FS (Periodical |y 1picawa (NMII/AIST) Wavelength

surveillance)
74| Oct 09,2007 - Oct 13,2007 | FS (Periodical | oo o o boriuchi (NMLI/AIST) Acoustic
surveillance)

75| Oct 09,2007 - Oct 13,2007 Technical Hirokazu Matsumoto (NMI1J/AIST) | CMM
76| Oct 14,2007 - Oct 19, 2007 Technical Koji Komiyama (NMIJ/AIST) RF (Power/Voltage/Attenuation)
77| Oct 14,2007 - Oct 20, 2007 Technical Masashi Oku (JEMIC) AC power
78 | Feb 10, 2008 - Mar 01, 2008 Document Isao Fujita (NITE)
79 | Feb 10, 2008 - Mar 01, 2008 Document Toyoaki Tsuda (NITE)
80 | Feb 12,2008 - Feb 16, 2008 Technical Kazunaga Ueda (NMIJ/AIST) Force
81| Feb 17,2008 - Feb 23,2008 |  Technical | Hajime Ishida (NMIJ/AIST) Pgi)‘(’tkeirg gﬂeﬁség;”kwe“
82| Feb 24,2008 - Mar 01, 2008 Technical Ichiro Saito (NMIJ/AIST) Photometry/Spectral irradiance
83 | Feb 24, 2008 - Mar 01, 2008 Technical Michiyuki Endo (NMIJ/AIST) Laser power
84 | Aug 14,2008 - Sep 13,2008 Document | Isao Fujita (NITE)
85| Aug 17,2008 - Sep 13, 2008 Document | Takashi Arai (NITE)
86 | Aug 19, 2008 - Aug 23, 2008 Technical Kaoru Minoshima (NMI1J/AIST) Scale
87 | Aug 19, 2008 - Aug 23, 2008 Technical Yoshiro Yamada (NMIJ/AIST) Radiation thermometry
88 | Aug 25, 2008 - Aug 30, 2008 Technical Isao Kishimoto (NMIJ/AIST) Temperature fixed point
89 | Aug 24, 2008 - Aug 30,2008 | Periedical 1 gonyo Osawa (NMII/ATST) Romess, angle, gﬁﬁgg‘:m%
90 | Aug 31,2008 - Sep 06, 2008 Technical Yasuhiko Sakamoto (NMIJ/AIST) | Quantized Hall Resistance
91| Aug 31, 2008 - Sep 06, 2008 Technical | Nobuhisa Kaneko (NMIJ/AIST) Group resistance
92 | Aug 31,2008 - Sep 06, 2008 Technical Terumitsu Shirai (JEMIC) Magnetic
93| Sep 07,2008 - Sep 11, 2008 Technical Kenji Kato (NMIJ/AIST) Standard gas
94| Sep 08, 2008 - Sep 13, 2008 Technical Akira Ooiwa (NMIJ/AIST) Large mass/Pressure/Solid density
95| Sep 10, 2008 - Sep 13, 2008 Technical Kenichi Fujii (NMIJ/AIST) Density
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Table 15: Results of technical transfer of measurement standards in this NIMT project
Progress status of NIMT Project technical transfer (as of September 4, 2008)

Measurement Quantity Technical |\ o oocsment Oct 2007 Feb 2008 Aug-Sep 2008
quantity transfer
Acoustics Done Done FS done
1 | Acoustic and Vibration Vibration Done Done
Acceleration Done Done
AC Power Done
2 | AC Related Standard Watt Hour Done
AC Voltage Done No plan
3 High Voltage DC HV Done Done
4 Electrical Device Resistance Done
5 Resistance Standard QHR Done
Magnetic Flux Done
6 Magnetic Magnetic Intensity Done
RF Attenuation Done
RF Power Done
7 RF Standard
RF Voltage Done
8 Laser Power Laser Power Done
9 Time and Frequency Time and Frequency Done Done
10 Length Standard Wavelength Done Done FS done
Plug/Ring Done Done FS planned
1 Form Roundness Done Done FS planned
Roughness Done Done i (pSls?frzli ii ?:,i:,]:l)e Xy
12 Flatness Flatness Done Done FS planned
13 Angle Angle Done Done FS planned
14 Dimension CMM Done
15 GB/Scale GB/Scale Done
16 Force Force Done
17 Large Mass Large Mass Done
18 Mass Mass Done No plan
19 Density Density Done
20 Pressure Pressure Done
. Hardness Rockwell Hardness Done Done (HRC) Extension (HRA, HRB)
Vickers Hardness Done
» Photometry Luminous Int./Flux Done
Spectral Irradiance Done
Inorganic Done No plan
23 Inorganic pH Standard Done Done
Hydrogen lon Activity Done Done
Chemical Analysis Done
24 Organic Standard Solution Done No plan
Standard Gas Done
Humidity Done
25 Thermometry Radiation Done
Fixed Point Done
Total 42 14 +6 +5 +11
(All quantities had been transferred by Oct 2007)
Accreditation Assessment completed 14
AA completed in first half of 2007
AA completed in second half of 2007 5
AA planned after first half of 2008 11
AAno plan 6
Total 42
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ASEAN seminars and AOTS third-country trainings

As technical transfers for each measurable quantity proceeded, seminars and trainings were held
in parallel, presenting summaries of established measurement standards both domestically and
internationally, as well as managing their own progress. The ASEAN seminars were the series
of seminars and workshops planned in concert with the NIMT Project as part of developing a
standardization system for the Asia-Pacific region funded by the METI. In 2003, two seminars
were held for disseminating the accomplishments of Phase 1 technical transfers. They were
attended by Japanese ambassador, the Thai Minister of Science and Technology as well as
by close to 400 foreign and domestic participants. Since they were extremely favorable, the
ASEAN seminar came to be held every year regularly from 2004, and by the end of the project
in 2008, seven seminars and workshops had been held in total. Fig. 39 shows a photograph of
the organizers and support staff of the ASEAN seminar held in January 2005, while Figs. 40
to 42 show the “Pressure standards workshop” and “Roughness standards workshop” held in
conjunction with the sixth ASEAN seminar in August 2007.

e . -

ASEAN Seminar and Warkshop
on Measurement Standards in Bangkok
January 7-28 2005

o up EY,

- : {ffd‘!d'i" i

Fig. 40: 2007 sixth ASEAN seminar and workshop (August 22, 2007)
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Fig. 41 Pressure standards workshop Fig. 42 Roughness standards workshop
(August 23, 2007) (August 24, 2007)

Furthermore, with funding of AOTS (present HIDA), third-country overseas training was
implemented to provide technical trainings to surrounding countries on measurable quantities
which had transferred in NIMT project. This third-country training is NIMT to provide trainings
to developing countries around Thailand. NIMT took the lead in the trainings, while technical
experts were dispatched from Japan as instructors and provided follow-up locally making use this
opportunity. Figs. 43 to 45 show AOTS third-country training held in January 2006.

Fig. 43 AOTS third-country training on mass and hardness held at NIMT from January 23 to 24, 2006.
Training lectures were led mainly by counterpart of NIMT with a support of Tsuyoshi Hongo of JQA
(mass) and Satoshi Takagi of NMIJ/AIST (hardness) from Japan as advisors. In addition, trainings
in electricity and humidity were conducted in parallel; Naoko Saito and Koichi Otokawa of JEMIC
(temperature) were dispatched from Japan.
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Fig. 44: 2006 AOTS training venue Fig. 45: A group photograph of mass and
hardness trainees in front of the NIMT new
laboratory building (January 23, 2006)

The NIMT Project embodies a great accomplishment. From 2002 to October 2008 including
Phase 2 follow-up cooperation period, a total of 95 Japanese technical experts were dispatched for
technical transfer and 36 NIMT staffs were invited for trainings in Japan. As a result, the project
established standards at the level of having international approval of 42 measurable quantities, 36
of which received accreditation based on the CIPM MRA. This success is brought by the staffs of
International Metrology Cooperation Office. Ms. Yuko Ue dealt with documenting various types
of income and expense used by different organizations and issuing Carnet and so on; Ms. Eiko
Numata worked hard for accepting trainees from NIMT. Finally, Fig. 46 shows a plaque hanging
at the NIMT new laboratory building, which expressing gratitude to the Japanese government and
its relevant organizations for their cooperation.

Fig. 46: Plaque expressing gratitude hanging at the NIMT new laboratory building
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Afterword

The NIMT Project closed in October 2008, which will soon be 10 years ago. During the
period, many of those involved have left their positions and their memories are fading. We have
attempted to look back upon the progress of the project chronologically, in order to summarize its
accomplishments and to appreciate for their efforts, before the records and memories have gone.

NMIJ/AIST has previously been involved in several support projects, but the NIMT Project is
remembered as an successful project for its scale and term. Thinking of the factors, this success
was brought by NIMT’s first Director, Prayoon Shiowattana’s insight, who approached Japan for
technical cooperation timely when the tide of globalization of measurement standards came in.

At that time in Japan, AIST had been established with strong impetus from METI, and NMIJ/
AIST had just been launched to gather the scattered measurement standards. The “Measurement
and Intellectual Infrastructure Division” had been newly organized at METI and made a
“measurement standards development plan.” At that time, many new standards had been
developed under this plan, and the results of international comparisons and degrees of equivalence
through them needed to be urgently registered. A standards traceability system for accreditation
and certification had been developed through Japan Calibration Service System (JCSS), and
accreditation for CIPM MRA had just initiated through NITE. Meanwhile, at this time, it had
been about 20 years since NMIJ/AIST had moved to Tsukuba; therefore there were experienced
people involved in the relocation and reconstruction of the laboratory, while they were at the point
of considering how to pass measurement techniques onto the next generation. It is said that the
best way to understand the techniques acquired and make them one’s own completely is to impart
those techniques to others. From this viewpoint, it can be said that the NIMT Project started
exquisitely in good timing, favored by both time and people. Furthermore, Dr. Yoshiaki Akimoto
was dispatched prior to start the project as a “measurement standard advisor” and designed a
detailed PDM and the technical transfers were proceeded upon the agreement of both NIMT and
NMIJ/AIST; these factors made the success of the project.

Fig. 47: Yoshiaki Akimoto at the NIMT new laboratory building
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That is, the efforts of long-term experts such as Yoshiaki Akimoto who were dispatched as
project leaders at the start, and the many people who provided on-site technical trainings or
were in charge of inviting counterparts for training in Japan were quite significant. Particularly
at the end of the project, words like “support fatigue” could be heard; because the technical
trainings and peer reviews were performed intensively to complete the goal of accreditation
for the target quantities. In providing such technical support smoothly, the presence of ITkuko
Niizeki has not been forgotten: since being dispatched to Thailand by the Vision and Spirit for
Overseas Cooperation Co., Ltd. (VSOC) as a member of NIMT Project Phase 1 design study.
Ms. Niizeki remained for the long term as the JICA coordinator for this project until Phase 2
ended in fall 2007, supported technical experts dispatched from Japan and promoted good mutual
understanding among local staffs. As a JICA coordinator, she played quite important role in the
project. She was considered a reliable and overall soothing presence, with people saying, “Niizeki
is the one whenever I’m in trouble.”

Fig. 48: Niiseki and NIMT collaborator Jann* at the NIMT new laboratory building
(*nickname, short for Chanikcha Chandarasiri)

Finally, the success of this project is greatly due to not only the efforts of NMIJ/AIST but also
the support of many institutes including JQA, JEMIC, CERI, and NITE, as well as measurement
centers in prefectures and private measuring instrument manufacturers. This was the result of
the Japan nationwide organization for metrology created with the leadership of Measurement
and Intellectual Infrastructure Division in METI. Here we would also like to keep the records
of the various support programs, such as third-country training and ASEAN seminars, that were
implemented through cooperation with organizations including JICA, AOTS and JISC.
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