1, FEOBK

i A HELOERIT L 0 . Tesketh BN T T RE ENIA R BT (DOM)
WA LTV RERT~OHEIEA, MFBRF~EBiid i, Zhic kv, BERED
DEHEE ¥ 5 AR - [DREE LT 50, RTREROREROBRENE LD
BB, WEREFOEAR LR 5 DOREIEHES & 5B 5N TH 1
EERE R b, ARBECBN T A =TSR ERT 5. AWERBOTIL
AAGIAD SIW [T HE R (REOEEHRAROENRURATRIN X T2 FIRESE) |
OIEEITH Z L HAMET B, | o

2. HERE
(1) /W ORFEHR GREMRE, Wl WENES)
@) AR ) OERRARER -
(3) BHEIEOUETIRILHERS
@) IS HEILIE No.32/2004 ORIFTIR A
5) 70@M5ﬁmw®&4n+ﬁﬁmrﬁ ”
(6) DOM, HiFHEATo MR RHESEE D A BRI OWE
() MTC (Metrology Training Centre). (DA%t Ekﬁwﬁfﬂilgﬁéﬁniﬁﬁ%@ﬁfﬁm
(®) [EIER SHERS L OOTERE ' '

3 HAHR et

/IR JICA BIETRRH— 7 — TR B BT AR KL 4
BRRICHT BRSBTS S BTILRTAH AR A L B R ETRE N T
BARE - NCA BEMBRE— AT RS- BE-BATF -5 EAK W



4. REHRE

A e R - R - W
AM
t | 4-Sept | B |JL725 FKINFE 11:25 Iy VR 3 16:50
2 | ssent 1 8 JICA HIEFHT & (9:00~10:00) HRAENIRG A (13:30~14:30)
- Pt AA KBRS (10:30~11:30) RSB BTG  (15:00~16:00)
BAPPENAS (9:00~10:00) LR BIHEE ¥ —BE (1500
BAPPENAS BB HEME & O AW | ~16:00) HEHELAHER (DOM) O |
3 | 6-Sept | k| (10:00~11:00) WEE (16 : 30~17 : 30) :
Py BAHFE 11:00—
SN R 1400 HEE

4 | 7-Sept | & | FEHNHER (DOM) & S/w HidE (5H)

i 6 - s FUs 1200V A F
s | sger | |FRAIER (OM) & sw RO T i H
P M/M ORERE. (9:00~11:00) '

. HEE -
S/W B4 (9:00~10:00) | IL726 Ty 5B 22:35
6 | 9-Sept | 4 [IBIC A > R 7HEFHHHM (1100 \
~12:00).
7 | 10-Sept | £ | —HURHE 07:55 .
5. FEmBE .
INDONESIAN SIDE R . _ - _
Ardiansyah Parman’ Director - Directorate General of Domestic Trade, Ministry of
B - RS General Trade . : ' o -
" Amir Saharuddin Sjabrial  Director . DOM. - | |
B:imbang Seliadji . Head . Subdirectorate of Human Resourcés, DOM _
Wahyu Hidayat | Head ~ Subdirectorate of Metrological Technique, DOM -
Sawab Saleh Head Subdirectorate of Supervision and Information,
DOM
Hari Prawoko Head Section of International Cooperation, DOM |
IGN. Putra Sanjaya Head Section of National Cooperation, DOM
Edi Syarifudin Head Subdivision of Administration, DOM
M. Hendro Purnomo Staff DOM |
Rumaksono - Staff DOM |
~ Drs, Suhartono | Director Ministry of Trade, Bureau of Planning



K.Pangestuli
Ir. Ahmad Dading Gunadi

Adhi Putra Alfian

JAPANESE SIDE
B AL
#A A
A

A B
AR Y

Head

Deputy
Director
Deputy
Director

BER

JICA M5
JICA H¥%
ETER

[3ji=1

Ministry of Trade, Bureau of Planning,
Foreign Aid Division '

BAPPENAS, Directorate of Industry, Trade,

Tourism, Business Climate
BAPPENAS, Directorate of Industry, Trade,

. Tourism, Trade Developmeit

A > KR 7 A AEKER
BAPPENAS

BAPPENAS

IBIC o ¥ KX &7 B
JICA A }:r T EBET

and

and



F2E AEEGBEEEGE1:9W RU MM iZEREIE)

1. SEHM

[]l&r}is’*imﬂlﬁ‘bh{i\ TR AT AOEICL Y A PR TR OBS N LS
gaHEEbiz, SR KDEBREARUCEESEHRET D,

2. SExShig

(1) KHEHURER : Sy g, AF23Y, = v
(2) HIEBRED : A ¥ RPN, RSPy vy
(3 NEHERER . R, Frott—, RXF L Da v
* FRERT ORI U Cull

3. FEAENE
() fsRbE
B S 2 B OIE R NA O L E o— (-2 1994 4F Master Plan)

(2) EAETE .

Ay FARYT ORERR S AT AOBUKNE, %i;ﬂd}iﬁﬁéﬂzm& ‘Tﬂf%%ﬁiﬂmuﬁﬁ
EER R

%H@ﬁn_

HRERT B B DA

AﬂﬁmfnﬁﬁA"

-@@@_@

@)Dmﬂwﬁﬁﬂﬁﬁm :

' @l@%k%ﬁ&@bv—ﬁtJT4/zTAhkﬁérmM®&W®utz
@ DOM DEMEY ¥ a—1#%, BEAOKWHL
@ HBEHEY AT LICEIT S DOM OFEZTERT D - ONREE & HE
C)7o®$vmmﬂwﬂiﬂ@®vtn—&oﬁﬁ

(@) HBBREFBRREEEE _
C)ﬁﬁﬂoﬁﬁm%®7y#~b&¢ﬁ
@ HWEREFRORRFER, BHEEOEWHL

SEO SIW BT A > K37 5 B,



@ HTHRET OB SN %ML E W 5 7o O BRI 2 3 E

(5) AMERLFERE
@ FHEBHTE QR OBURH
@ EEHECREABRAMTEH TR .
@ FEHEE 2 — kﬂhb\d%ﬁmﬁ®V«me®Lw®#m&AM B AL EH

6) vARI—TITURIE
@ EpREEREIC OL{L‘}E;J'I':%//\T-Z’\@F%%
@ DOM DR % ET A ORYIREF IR E
@ WHREFD Y F4FY T 2FTHA KT A V& iEIRBLIC 58 L ek
@ EEIBRICF L ERAMEREE 2 HBETHEE & — Ll L-oomRE .
® BT EIzB W T, DOM. &iLT*k;ETmEﬂujJ%Eﬁ ;ﬁl-f—ﬁ’]% EEINnD
me&ﬁﬁﬁ/xrAw J | - '

4. Efﬂﬁ%qﬁﬂ
Scope of Wark 8
5. HEE

(1) AveFvarLm— 20

@ AVTYALUR— 208 L
@) F97 1~7747Ln»w*—|~ (%ﬁm 20 &R

@) T AFAVE—= .@ffﬁh“) 2086

6. RFTFULYOET4

(1) F=T7 =Y EREEARGIRAE |

Q) AF—y RS — EEE (ENRIRRKE, DOM, IR, HEHEE ¥ —) |
BAPPENAS, Secretariat Negara, ¥4, BSN, KAN, KIM-LIPI, {iltf5Hct4Ea,

7. CIPH#E

ST Y B MERO®, DOM LD 2 4DAF v 7 RFMIC 1~2 BEZ T ARD
T L TAE, | |

AED SIW BRHCTA v FA YT ilh GBI



8.

A BRERIAEDIRDET

KB ERT~OINA 21 DOM 023 # 2 7 5 DOM ORWTRIT B = &£ THE,

9.

SIW ih 1 B O SHE B MRTHA

SIW LT EEB AR I THD TN R0, Efe, WERMGRINLO EEPZHRINT
75\ FD 2 'ﬁ" j’] T(ﬁo

10.

(D
(2)

3)

)

F O HEEREIR

Ak, v I PEERENGOELERL TS,  (BAIEEAE)
Ak, SEANCHNT D, 0 LERZERIND L), BHRETICME T2 5, (7

HEFIERRE) _
BAPPENAS, M¥E5HEHE. MERATRITFHESH N2 T2 L2 MBHLT
W3,

2008 FHEBEAEITBEWTHBESH A REPBRIREN D 20121, W—FORE
B CRIE T A HERH B, RS



%35 DOMRUHEFE L 4—EE(NEEE)

1, ﬁ%ﬂ%h&%%MﬂlM%ﬂmyﬂdeCam@_

(1) MTC @R
1. > FRVTEAREREICL D L, FRETNORERIL, MTC O 1 F£10HHEL
ZHTANEL Y, AR, ERRPHE 2 SEMP,
2. MTCH, WEEETOMBTCHAN, Ar FrcRBEEShTWAEH, DOM 15
DFBHMFIC L DMMIB 2T 2B EMET, KERA Yy M TH B,
3, MTC L, BFHESE, RYE, ¥ LB=—/b—2Ah, THEL  EMIGTESF—EHnic
AU S, EHROTELTREIZL TS,

4, THEALOKREFT L. £ T DOM THEHE,
5. EEW - tV%fw»“A#(k@ijﬁﬁ%fﬁﬁ?ém$%)®%%¢n
6. Wik, BTERRR RO SENSER LT, +ﬁﬁré#%ﬁéh1mé
7. WHESRIT, 12, #5050~ 100 ZIREDOTHERTRE Th B, '
8. THET LMD ﬁha;_m{f%‘t/';'?“’(f&)‘ﬁ\ {53%1X Center of Excellence %E‘t?‘é‘b"ﬂﬂ
(2) RS
< BHE= B > = : - = S : |
OWW§®fémﬁm?%é%®® WW%M#%W@&T ﬁ%mmﬁ%ﬁ%mrg‘
‘_oW%E@W%%%mﬁ%r&&;amm2¢%ﬁ$ﬁ%%w®@ m% @%5
BAR,. o : - ' '
@ HITE, m%§mw$®af®w\¢% @<m@mmm% T?twk\ TFE
EORERPTHED Y, '
<EHERE>

® HIFOED 2 ~A— AR CH B, %%@tﬁ\DmWAW@@ﬂ WHEZhSRE F L
CIETERTNA, ﬁ@@@ﬂ THE# £+ 561, Mk oM ciHED
T DYETRE, : _

& BEDELET, ﬁﬁ%ﬁm&m FA-43Clh B, =D, EBiL DOM 1o i & =
Tt .

o%%ﬁﬁ BB kTﬂ,ﬁ%rﬁﬁéﬂ&%ﬁ%rw%E#%Wm.



3y VAF—T T AN TOT P A
<HHEBEFO=Z—X>
® 1 W7 Okt LT, WHEST 5 =—XE Wk, MTC TOTHEEBYZ Ui
L&, HEREZREEED,
® Wi = — XIZIE CRiHMER I %2 7= C, A3, RUIDHE, IS, SWarsh &
DY — g IR,
® fEIFEN ORRAEL SNB LI Nl Y F 2T LPKE,
o JTFIIE AN T | T—vEhi, FFICEERT —~ORFNRAHER L I T RE,
IR kv, BHEANEHIC SN A S BRI IL R,
THER T HEE OERNS 7 # 0T v 7 b AemT<& (EHET)
@ A FRUT7ONEGTERX L3 EHERC G, HHEFHIA LTS,
® HEMAENL—H L) T ORMBLETHHI L THHER B L, ERATIH
A - BUERRZ AE - EREARETOWMELEET S, £, LMFEFEECLD
AR AR I 2 X A KE - HHEERY A IHEO A, '

< PHEHES: >

wqomﬁﬁwmﬁﬁ%ﬁﬁﬂﬂb M - EIAPHE % BTREIZ T B,
0%&@&@:m74)r4éﬁwo(T?#b&*b Ty H—, TV, VIR)
® EEEIL 10 AREDOHHELE 2 IVA AIiER RE B L BETLH,
étﬁ%ﬁim‘m@T~Vﬁh%M%&ﬁ CEYE ﬁmm\mmbﬁtﬁ)

<THER w> | N

e KIFEE, “-7m®ﬁ%%ﬁ%@ﬁ%%?é (W@Eﬁﬂ@%ﬁm&ﬂ%%
& BRI HRT)

© TFEHLE 1, mmmr&m&na%m&&m ﬁ@mm%mmmnuaatw;o

CTRBSE, _

Oﬂﬁﬁﬁbv #EJTJG@MWM?T%é k%mwkﬁbﬁﬁ\&%T i
CRERR A Y B AR (HE S4B,

2. DOM (Directorate of Metrology)

(1) DOM DI
< &> |
® L KA T ORI, AR EH RS B, ERICHL T, 4
¥ RAYT a7 LR E AT D RR» CRIENTSEET O & IF -0,
o HEE BT BEAR. MFREH CHEATAREREEROREY M, 5k
RIEFE (REAEA -5 KRREHRAA—F A NVA—F) OWREZE)L,



0&%?5 RRE, BAERE - ASMEO MR, BN OBE LR BRI A8
P ETHERBER I 22 £13RA L Twieny, _

omum\$<m6OMLEﬂmmlaLfﬁ@Lrgttmw,%ﬂ%@%ﬁm&
BLOD, BEHEVAT AOEFTREIRTND Z L RAZ D,

® DOM £KOEBIL, 3 < (AN RET L TH Y - OEHH, b ORI ¥ 23,
1%, BRNER YORBERNEL2ERT S L CHBE R THS D,

® BRFA{t A i iz i, I%W@ﬁﬁfzg&h6W£ﬁﬁ% AR
B b, B ERLTWS,

<HBTE>
O ik
& THEICHL, 4/b#/f®l%ﬁﬁ(4/b$/r@#mﬁ7AF%)%{ﬁo
DOM 7% NMI D&l & 5,
o FEROEERIRE, ﬁ%ﬁﬁkfﬁﬁuﬁ ttbxﬁ%ﬁwwm i, AR
MR TH D . RBERICHRE S D 20kg 5 m&#&zmiﬂsmmoﬁMk;
HIRENAEREINS, _
o Jis ﬁ”ﬁ MEN D, ﬁmm&ﬂ,mﬁ%ﬁ#mhfwé&mfm ﬁgﬁwma'
EEE VR, : S :
o HMEHAT D LD, EWXﬁm&@ﬁﬁmm énT ﬁ%m%waWﬁt"
)74m¢+méﬂrwﬂmiato ' '
om@m%ﬁf%ﬁ%m&%rm mnauma7x®&EﬁT mﬁ@rbé

e BEBL, &ﬂ&b#&m&72®HEﬁm%ﬁlb @W@%V—#t)74%f”

o ﬁﬁﬁbfwbﬁmkﬁﬁ g S - - s
'..o4zb$/7ﬁﬂkxa %ﬁmmtfpmmmuﬁféiﬁm K%mf&é &
'.nﬁ7Aﬁ%%ﬁﬁ&Ltbb ﬁt)74/xTA@m*%ahLL%@ﬁ&5'
 hemﬂ&5
® LiL, ERYAT AEMHIC, m %ﬁ&%mﬁ%@@&%@ﬁﬁ%%ﬁ%bs
Befe DIRFERHRICE AR E TORMIL, SEHOP TOERERELRENET 5

@ ik .
@ 1985 ERLDT T ABIFEBMERIE, BAESHOBIEL b, LA, EFERE
 BRBO R EY T BTSRRI TS & EEVERS,
® FHBINC £ 5/34 7T NS ROk 030 b T A=, RS NTHR S h
Tos, HFEMFBBE RS bOO, V=RV JAY L= FLLT, K EH
BHIHTE BRINLEEL TN,



@ WIS LT, MO IFEEIT OB 7 BER X Twa, ABIHSEH
BEPE LR RIS AR IET B b, AROBENE, @rﬁfﬂlmth%%fﬂiﬁ{maém
REL SR, MHEEED L<E, HEOMFTED w\/w_f;:w

T AR

0 —— NI TESFNPLEDLO, HFEERBEHHLINVFCEROLOIMBES I
RS LR E OB A, FRFRERTO—- AR S LCTER SN TR Y,
i H OB ORI T B,

e LA, 100kPa~200MPa % AR HERE 4 5 TH/S—,

e &

e [FEO&E SAFMEPEITE, KIM-LIPI T, 3501k, BERayAL—%, Tuy
B =D -2 I%W@)ﬁm@ﬁmmﬂm '

o IEEFHESIF TORE SBHEO BRI,

o {RARMIIME Y L Lis b ¢, EIFE R i E Bl & s h 5,

@ ;F"—tﬁ( G\ll’{«ﬁ

(2)'

WAER, FERKEA-F, éy’&f“ﬁﬂ/!f?\;* ﬁ@*‘liﬁ(aﬁé%ﬁuo
RBIEE (3, FEAER BRI IR, ' '

A ¥ KA LT EAOTEE, €T DOM i:i‘éﬁfﬁ%ﬁi@ﬁs‘m%n.
BT # OFA, OIMLIEEEAEDZA BT TR, -

FEE W) OFESURIE T, OIMLR76 ORBT, XHBEL, &/ A XRBER L
T OB i, APLMFG)WS‘E“ FHOPEPHTETWALEILND,

o &< OBRBMRIT, EHLANR 0 BALBIE, BORRCERALE LGSR
B | | -

@ © 9 9 9

RAE—TT /ﬁ?b TOT K34 A (DOM mg%ﬁaamm
® E;}Uﬁja‘ﬁrc HiJ5 DOMT Z iRtz > Tid, .%—@@4#1%675=6zvf sTE L
D 51X, 15 DOM OBEHERH L,

e UL, EWFOMFEMEE, HBHEEE OB ) OB 215 I L THER

W T& D, BENESTTCOMERM~DO=—Z1L, BULhiv,

‘@ %7, thii DOM & Hi DOM & OEHFES I v FOMENREECHZ A,
@ i DOM & UM DOM O L~V & F-— o RET 5, EEo—ABRLEN,

¢ HiJ5 DOM %% B4 5 BH 1, H@ﬁ:mpdEg/zv_lxmb%éi:*é'é%ft——z% 4T
L. ﬂ@fxiﬁaﬁ@]fﬁiﬁﬁiﬁﬁw%o '

-10-



o IEFHRT AT AR & NMIAHE % 4T LCHERT 5 = & 1, FEEEORE & |
MEEWRDTHA S RHEER RIS O T& 2HMFI L H5WERLBECTH B,
o [F[EOFHRE LM 27 A, BHIEIMA2 P2 EE L, HER AT LETHIL

Bkd BN D, | -

211 -



% 4HE BRARCGKIER)

1. HBrEOEH

PSR L/ TN OfE 5L % 2 C4 K B pAR AR (S/W RRE) % 380 U7, £ DR,
YR ORI Y WakekEE U, EROICBERREREENRS RREERURERERE L

O C, HEOBREREHLIES SEHICERT D Z LK,

Lk, WEM OO EHDEBL 21> TARERFOERICEFTHI L L Ly, AEE
BAOBIENAME T 0 ey FRMBOR bRy 7122 THD 2 LIXRMAO CP <,
BAPPENAS LML TWiphofo & 24, Ml» 6 b REITB LT vy Y a LTRLWE
BExTVB, '

2. RS AR Rz ONT

K~ AF =75 i, W07 HIBEETROBENEHEOH Y FEHRFT2I L/
. AR ODIRN - PERAERIC I CHEIREY CREERST Y Va v S
AT ) ZEREORIKITR DO L BHEND, THNEDOEMIHE, BN

B, ZOROOREMNRFEYE LT, iﬁ“@i&ﬁmrﬁ@ﬁmiﬁﬁmtw@ 7 DR ICERFRT
ﬁiuﬁﬁﬁlukﬁur@.&:‘z%ﬁﬁt_@: FHE L TWB ERARD o, & RN BB T,

DOM Pz 354 CRIBEBIC K3 B & BITHA TV B 2 & 2 TER LT\ 5, Mt
HEEOBTEEBANTH D bOROM, Fie, WITHCHIE OB O BRI D
SNBHT, PRI AN L2 5 OPERIRL L LV, AR oW,
O ERICHE SNB MR OISR, M%éhé&ﬁ%ﬁ%%hké<%%¢ét 2,
ffﬁm§@¢r%mmﬁm%ﬁam§m&5%@ambﬂ& | \

33.mm&wﬁ%:_ |
ATEIF AR BT, BN B < S5 m&on&ztﬂww&%@~wabrom'
B EHERC BT A B IS OFRORIHI VTR, BB THAEEMm%. JBIC, &
FHEEEEORFREBMACRP L 2 A, FlEBAOWRHIZ SEMOELERL TWS,
SERHAMEOIFRIZB VT HHEREMAORMA 7 ¥ 2 — b & RN O F i 7
AT ORBERLDLE, BENRBHE LT, 6%, FEHEMKGED IBIC L@
FoFL, BRI T OB E L CETS ISR LR L OV BER D B,
AN ﬁ{ﬁﬁﬁmbkov\f#i BAPPENAS 76 b ERFSh Tl Y, P‘ﬁ?% &by,
ARSI IZ I T DMVEAE 2 U7,

-12-



4, AMER

AUHEDOREEL LTOAFRIZ W ThH, BN G, Sd THMVGEEEMNR S, &
WO CORFRRAMTROFTFEICDWTIRE L, BN ET 2 a0 77 &
T B L Ebia, THCA W KB IRERHRAIESEO IO OBIERFH  TIBIC & L ARk -
Bk - K Toh b IR 2T FAMAREIG AOER] &\ e, IBIC &0
EHARHRE LERI7 e 75 AOEREHEEFICANS ZEHFBETHD LB &N,

.- 13-






‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘







SCOPE OF WORK
FOR
THE STUDY ON DEVELOPMENT OF
LEGAL METROLOGY SYSTEM
~IN THE REPUBLIC OF INDONESIA

~ AGREED UPON BETWEEN
DIRECTORATE GENERAL OF DOMESTIC TRADE

MINISTRY OF TRADE,

| ~ THE REPUBLIC OF INDONESIA |
" TTUAND
JAPAN INTERNATIONAL COOPERATION AGENCY

| September 9, 2005

); Mr. Ardiansyah Parman - M. Tsutomu Nagdde
Director General Leader
Directorate General of Domestlc Trade  Preparatory Study Team
Ministry of Trade - Japan international Cooperation Agency
The Republic of Indonesia ' Japan

b



l. INTRODUCTION

In response 1o the request of the Government of the Republic of Indonesia (hereinafter
referred to as “the Governiment”), the Government of Japan {hereinafter referred to as
“G0J" has declded to conduct a study on the Development of Legal Mefrology Systemn in
Indonesia (hereinafter referred to as "the Study”) in accordance with the relevant laws and
regulations in force in Japan.

Accordingly, Japan International Cooperation Agency (hereinafter referred to as “"JICA"),
the official agency responsible for the fmplementation of the technical cooperation
programs of GOJ, will undertake the Study in close cooperation with the relevant authorities
concerned of the Government.

On behalf of the Government, Directorate of Metrology, Directorate General of Domestic
Trade, Ministry of Trade (hereinafter referred to as ‘DOM®) shall act as the counterpart
agency to the Japanese Study Team (hereinafter referred to as "the Team") and also as the
coordinating and respensible bady for the steering committee and the working group which
will be established later for the smooth and effective Implementation of the Study.

The present document sets forth the séope of work for the Stddy.

. OBJECTIVE OF THE STUDY :

The objective of the Study is to upgrade the existing metrology system into international
level to increase the compelitiveness of the Indonesian products and protect consumer
against,unfair trade.

. STUDY AREA :
- The Study wili cover the whole area of Indonesia's archlpelago _
- ® Large : .J_akarta(Java), Surabaya(Java), Makassar(Sulawesi)

~ ® Medium : Medan(SUmate'ra) 'Pekanbaru(Sumaiera] Banjarmasin(Kalimahtan)
@ Smail Manado(Sulaweso 'Denpasar(Bali), Padang(Sumatera) Jogjakarta Java)
*Area is subject to change ' ) L

IV. SCOPE OF THE STUDY
in order to achieve the above objectwe the Study shall be conducted through the following
aclivities; :

1. Data Collection
-Collect and review. the existing repars and other ralevant infarmation for the Study,

2. Basic Study
-To conduct a basic study on the current situation of the metrology, such as below, for the

/i

a



further development of the metrology system, focusing on the impact of decentralization.
-L.aws of Legal Metrology
-Budget Flow
-Organizations relating to Legal Metrology
-Human Resource Development Program

3. Development Pian for DOM :

- Review the role of DOM in the Tracaabrilty System (rnass) for Metrology Standard in
Indonesia :

- Review the present condition of DOM and clarify the problems

- Prepare the development plan to increase the effectiveness of DOM in Legal Metrology

System
- Review and analyze the plan of establlshing 7 key oft' ices

4. Development Plan for Regional-Verification Office -
(hereinafter referred to as "RvVO") o
-Develop survey sheets for RVOs whrch were not selected
-Review the present condmon of Offices and clarify the problems
-Prepare the development plan to increase the competitiveness of each RVO ;

5. Human Resource Development Program Lo
<Review the present situation of the training of metrology engrneers ,
-Desngn the national human resource development plan for Legal Metrology

-Develop the detail plan to increase the level of metrological engineers in collaboration with

ihe Metroiogy Trammg Centre (heremaﬁer referred ijoas "MTC")

6. Preparahon of Master Plan
~Develop the. Iegal metrology system that meets the |nternat|ona! standa rd-

-<Develop long term investment plan to improve the facrhtles of DOM (rnciudrng 7 key offrces)

~ -Design a guideline for the criteria of RVOs in dn‘ferent scale of activities -

-Design the national human resource development plan for Legal Metrology mcludmg MTC

-Plan the most effective legal metrology system in order to improve the relationship
between DOM and RVOs under the current autonomy law.,

V. WORK SCHEDULE _ 2
The Study will be conducted in accordance with Tentative Work Schedule as shown in
Appendix | attached herewith. o

Vi, REPORTS :

JICA shall prepare and submit the following reports in Enghsh to the Government in

accordance with the aftached tentative work schedule.



1. Twenty (20) copies of Inception Report.

2. Twenty (20) copies of Interim Report.

3. Twenty (20) copies of Draft Final Report with a summary,
4, Twenty (20) copies of Final Report with & summary,

VIi. UNDERTAKING OF THE GOVERNMENT OF INDONESIA

To facilitate the smooth conduct of the Study, the Government of indonesia (hereinafter

1.

referred to as "GOI") shall take necessary measures;

M
@)

(3)

(4)

- (5)

®

%)

To secure the safety of the Japanese Study Team;

To permit the memlbers of the Team to enter, leave and sojourn in Indonesia forthe
duration of their assignments therein and exempt them from foreign registration
requirements and consular fees; |
To exempt the members of the Team from taxes, duties and any other charge.s on
equipment, machmery and other material brought mto Indonesia for the
implemeniatmn of the Study,

To exempt the members_of_the Tea'm from.ineome tax and charges of any kind
imposed on or in 'conneciidn with any emoluments or allowances paid to the
members of the team for their services’ m connection wrth the mpfementatlon of
the Study; B '

To provide necessary facllattes to the Team far the remittance as well as ut:llzatton

of the funds infroduced info {ndonesia- from  Japan m connecuon thh the

lmplemematlon of the study;

To secure permission for entry into all-areas concerned for the implementatlon of

the Study ifitis necessary,

To secure permission for the Team to take all data and documents mcludlng .

~ photographs and maps related to the Study out of Indonesia to_Japan, and -

(8)

To provide medical service as needed. Its expenses can be charged to the

members of the Team.

The GOl shall bear claims, if any arises; against the members of the Team resulting

from, occurring in the course of, or otherwise connected with, the discharge of their

duties in the implementation of the Study, except when such claims arise from gross

negligence or wiliful misconduct on the part of the team, -



3. DOM, in collaboration with relevant authorities, shall act as counterpart agency to the
Japanese Study Team and also act as coordinating body in relation with other -
governmental and non-governmental organizations concemed for the smooth

implementation of the Study.

4. DOM shall, at its own expense, provide the Team with the following, in cooperation with - |
other organizations concerned: o .
(1) Security-related information on as w_ell as measures {0 ensure the safety of the
Toam: : » .. . _ _ L | |
{2} Information on as well as e'uppo'rt in obtaining medical service; Available data_arjd'
information related to the Study; © o
(3) Counterpart personnet; ' . o
{(4) Suitable off ce space W|th necessary ‘office equtpment and furniture; and

(5) Credentlals of identification cards '

VIl UNDERTAKING OF JICA

For the tmptementatton of the Study, JICA shatl take the foltowmg measures : '

1. To dispatch, at its expense a series of study teams to Indonesta o

2. To pursue technology transfer to the Indoneslan counterpart personnel in the course of
| the Study ' : '

IX. OTHERS

JICA and DOM shatl consult with each cther in respect of any matter that may arise from, or
in connectton wﬂh the Study ‘

End of Document

Appendix | Tentative Work Schedule
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MINUTES OF MEETING
SCOPE OF WORK
.~ FOR
THE STUDY ON DEVELOPMENT OF
LEGAL METROLOGY SYSTEM
~ IN THE REPUBLIC OF INDONESIA

AGREED UPON BETWEEN
DIRECTORATE GENERAL OF DOMESTIC TRADE,
MINISTRY OF TRADE,

| - THE REPUBLIC OF INDONESIA
“"TAND
JAPAN INTERNATIONAL COOPERATION AGENCY |

. September @, 2005

A 5/ (

}ZU Mr. Ardiansyah Parman Mr. '(su/tocﬁ(Nagae U

. Director General . ' Leader
. Directorate General of Domestlc Trade Preparatory Study Team
Ministry of Trade ‘ : - Japan International Cooperatlon Agency

The Republic of Indonesia . Japan



In response to the request of the Government of the Republic of Indonesia
(hereinafter referred to as “GOI"), the Government of Japan (hereinafter referred to as
“GOJ") dispatched the preparatory study leam headed by Mr. NAGAE, Tsutomu
(hereinafter referred to as “the Team”) from September 4™ to September 10™ 2005 through
the Japan International Cooperation Agency (hereinaiter refer to as "JICA”) to discuss the
Scope of Work on “ The Study on Development of Legal Metrology System in the Republic
of indonesia” (hereinafter referred to as “the Study”).

The Team had a series of discussions with authorities of GOI, Directorate of
Metrology, Directorate General of Domestic Trade, Ministry of Trade (hereinafter referred 1o
as “DOM”),

Meetings were held between Indonesian side and the Team from September 6"
to September 8", 2005. The iist of participants to the meetings is shown in Appendix I,

The major poinis discussed between the Team and DOM during the discussion
an the Scope of Work is summarized as follows: : :

1. ~ . The Team requested DOM to select 10 Regtonal Venf:cahon Offices (hereinafier
referred to'as “RVOs") to be surveyed in the Study, classifying into 3 sizes
according to the scale of_athﬂres of RVO. . DOM selected:the following RVOs,
@ Large : Jakarta(Java), Surabaya(Java), Makassar(Sulawesi)
® Medium ; Medan(S'u_malera), Pekanbaru(Sumatera), Banjarmasin(Kalimantan)

° Smalil : Manado(S'ulawesi),.Denpasar'(Bali), Padang(Sumatera), Yogyakarta(Java)
*Area s subject to change. ;

2, - Both sides agreed that in order to facilitate the smooth implementation of the
+ .. Siudy, the Steering Committee will be organized in-a timely manner to ensure
information exchange with other related orgamzatlon and momtormg the progress
of the Study o o - o :
‘The Steering Committee shall be headed by Director General of Domestlc Trade,

- and composed of not only from Ministry of Trade {includes Secretariat of Director

General of Domestic Trade, Directorate of Metrology, Planning Bureau, .
Metrology Training Centre), but also representatives from organizations
concerned such as BAPPENAS, Secretariat Negara, Ministry of Finance, BSN,
KAN, PUSLIT KIM-LIP|, and other related organizations. The membership of the
committee will be finalized by GOl when the Study begins. '

3. DOM requested to inciude the study on National Metrology Institute (hereinafter
referred to as "NMI"), since one of DOM's important role is to provide national
standard for Mass. The. Team suggested that it is out of scope Teguesting 10
focus on Legal Metrology. However, the Team proposed to DOM to include the



following in the Study, “Review the role of DOM in the Traceability System (mass)
for Metrology Standard in indonesia”.

DOM requested for a short term training in order to discuss the content of interim
report. The Team agreed to include the training for fiscal year 20086,

DOM requested the Team to include the analysis of 7 key regional offices (Medan,

Palembang, Yogyakarta, Surabaya, Banjarmasin, Makassar, Manado) which
DOM is planning to establish in order to maintain the competiﬁvéness of the
RVOs. The Team agreed to the request.

DOM requested that since DOM s r_espdnsible for designing a naﬁonal human
resource development plan for Legal Metrology, this topic should be included in
the study. The Team agreed to the réquest. '

The Team requested that the staff of DOM should accompany the Study Team
during the survey of RVOs mentioned in 1. at their own expense.. - DOM agreéd to

therequesi,

" Both sides understood that this Study's Scope of Work would be in effect after the

official ‘approval by both governments, and the Study would commence two

months after the approyél. :

" End of Document

~Appendix| - -List of SW Discussion Atterdanice.

Appendix Il " Tentative Work Schedule
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Appendix |

LIST OF S/W DISCUSSION ATTENDANCE

INDONESIAN SiDE

Ardiansyah Parman Director
General

Amir Saharuddin Sjahrial  Director

Bambang Setiadji Head
Wahyu Hidayat Head
Sawab Saleh Head
Hari Prawoko - Head
IGN. Puira Sanjaya - Head
Edi Syarifudin Head
M. Hendro Purnomo  Staff
Rumaksono : . Staff

JAPANESE SIDE

.Téutofnu Nagae Director
Toru Kofima | Head .
~ Jun Saotdme - Staff

Toru Homma ARR

Directorate Genéral of Domestic Trade, Ministry of
Trade

DOM _

Subd!recioréte of Human Resources, DOM
Subdirectorate of Metrological Technique, DOM
Subdirectorate of Supervision and Information, DOM
Section of International Cooperation, DOM
Section of National Coopération, DOM.

- Subdivision of Administration, DOM -

DOM

Trade, Investment, and Tourism Team, Group
-1, Economic Development Department; JICA .. . .

'Legél Melrology Division, | N.atio_rl.a'i'.Metrology'_ I_

Institute of Japan -

Trade, Investment, and Tourism Team, Group
|, Economic Development Department, JICA

indonesia Office, JICA

Y2
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DIREKTORAT METRO LOGI, BANDUNG

Nomor Akredilasi : LK-D45-IDN

Mamat

Telp.
cont

act Person

"Bid_ang Kalibras_l: Massa

»Jl Pasteur No,27, Bandung
1 (022) 4202773
2r Hari Prawoko, Drs. Sumardi

Faks.(022) 420 7035 - 4266 7557

mg

1 | Anak Timbangan 0.001 - 0.01 g | 0.0014 mg | OIML, R 111 - 1994
! Weighss . 002 g | 0.0012 mg
. . 005 g 00020 - . mg
0.1 o | 0.0033 : mg
.02 g | 0.0061 mg
0.5 g | 0.0076 mg
1 g {0.0084 mg |
2. g | 001 mg |
5 g |00t ma.|"
10 . “g 002 - ‘mag
200 g 003 mg|.
.80 g 003 mg |
1007 ., g |005. . _.mg
200 g 008 ma |
7500 - g 028 mg
| kg [ 0.48" oomgl. :
kg {930 - . mg| Testof Weight -
kg | 23.21 mg [ Notway - 1995
10 kg | 46.41 mg| .
o _ 20 kg | 92.98 mg
2 | Timb.Mekarik res. 1-mg 0 ~ .80 . g |58.00 mg | Langsung
| Mech o Prberce 50  ~ 100 g 010 mg|
3 | Timb.Mekanik res. 10 mg 100 ~ 200 0.20 mg | Langsung
Meod. .”?KQ,rnCQJ 200 - 500 g |0.60 mg
_ 0.5 ~- 1 kg 1._20 mg _
| 4 | Timb.Elektronik res. 0,1 mg 0. - 5 g |e.87 mg | Langsung
.5 | Timb.Elektronik res. 1 mg 5 ~ 50 o | 58.60 mg | Langsung
b L & tllomr e 50 - 100 g |0.12 “mg| |
|| 6 | TimbElektronik res. 10 mg ~ [100  ~ 200 g }0.28 mg | Langsung
R ‘200 = 500 g lose mg
’ Tos ~ 1 kg | 1.17 mg
1 ~ 2 kg |7.04 ‘mg
2 ~ 5 ko 1 10,08 mg
5 ~ 10+ kg | 15.81 mg
10 ~ 20 kg | 29.90
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LK - 045 - IDN : Direktorat Metrologi, Bandung

7: Timt‘:.éémahl_.engan res.1d mg- v,
prydlonce
g
%4194& fec ,

-~ 200 g “mg | Langsung
200 ~ 500 g | 600 mg
0.5 ~ 1 kg | 6.30 mg
1 ~ kg, | 7.01 mg
2 - kgl 10.98 mg
5 ~ 10 kg | 15.81 mg
10 . ~ 20 - kg |20.90 mg

Bldang Kalibrast: Dimensional

1 | Rulet {meter ukuran garis)

-~ 1000 mm 0,05 pm OIML, R 35 - 1980
2 | Outside micrometer res 1pm 0~ 25 mm.| 08 um |iS03611-1978,
o | 50- '~ 150 mm |- 098 . pm | JSB7502- 1984
3 | Inside micrometer res, 1pm’ 6 - 25 . mm 0.8 . um JIS B 7502 - 1994
', ' 50 "~ 150 .mm 1 om0 R
4 | Calliper res. 10pm 0. =~ 150 mm |- 35 um . JIS B 7507 - 1993,
o | B ' 1503599 - 1976, -
_ o ISO 6906 - 1984
6 | Dial indicator res. 2pm 0~ 10 in_m‘_g 170 pm_ | #SB7503-1997
Dial indicator . res. 10pum 10~ 50 mm.| 630 -pm | ISOR 463-1985.
7 | Gauge block .05~ 20 mm | 008 pm {OML R30-1981
SR 20 ~. 50 mm 008  pm AR |
50 -~ 700 . mm 0.10 Hm
70~ 1000 mm 041 pm

000

idang Kalibrasl :' Tekanan

‘kgfem? | OIML R 101 - 1891,

'..‘:‘- 1 "’k-.\,j :

kofem® | OIML R 108 - 1993

1 [Pressure gauge o -~ 1 kafem?® | 0.01
' 1~ .z kg/em® | 0.01
0 ~ 2000 "Bar| 5.80

Bar { OIML R 110- 1883
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K 045 - IDN : Direktorat Metrologl, Bandung

[ T

() g o
Bldang Kallbrasi: Suhu f;w

1 | Termometer cairan-dalam-gelas, | ambient- ~ - 100 °C 10,08 °C OIML P - 16; 1981

resolusi 0.1°C 100~ 200 °C - 011 °C

‘2 | Termameter calran-dalam-gelas, | 200 ~ 400 .“'C' 038 °C
- | resolusi 0.5°C . | ‘ _

1’3 | Termometer calran-dalam-gelas, | 400 ~ 600 *C . 162 °C
resolusi 2°C B ‘ '

4 | Indikator suhu + sensor ambient. ~ - 100 °C | 031 °C

termokopel, resolusi: 0.1°C 100 -~ 2000 °C | 034 °C

1200 ~ . 400 °C | 044 °C

400. ~- 600 °C L1220 fC

Bidang Kalibrasi : Kelistrikan

‘1 | TeganganDC R Db 3 .
111 DC._VOItagé:s'o.urce‘ e 55 . B5OV | 015 % IR
li2locveltmeter === - . L1 . ~.  30v | 045 % IEC 51 -2 1989
.':2'.1 DC ampere source o ] o3~ 3o Sl DB0T % LlEHQSUnQ.
3 TahananDC | ‘ | e TR O
3.1 .Ohmmeter mu1t|rneter o o100 o | .0.002 BEth
e Lo SR 200 s 0.004 o
300 0 0005 O
400 0 0007 0
500 o .0.008 0
600 a 0.010 n
700 Q 0.011 Q
800 o) 0.013 O
530 o 0.016 ~ Q
— —=
1000 Q 0.016
1 k(2 0.023 0
2 ke 0.038 0
3 ke 0053 0
4. kQ 0.068 0
5 kQ 0.085 .0 -
6 ke 010 0 %
7 KO 011 0 o
3 kO 013 0 .
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kR o
10 ke 016 Q
26 kQ 038 0
30 k2 053 Q
40 . kQ 070 Q
50 ke 085 0
60 kQ 0887 o
7k 115 o
80 kQ 1208 Q
80 k& 145 Q
100 ke 16 o |
200 ke 756 @
300, ke 087 0
400 ke 1224 @
.. B00 ke IR TE-L B R
L u8000 ke | 1877 @
700 . ke 1804 D G T
800 . ke - |- 2131 @ . | IEC51-6-1984.
900 ko 2372 Q- T
‘ 1000 . kQ 2599 0
=3 MO 030 kQ
3 Ma 038, kQ
4 MR _0.46" kQ
5 MO 053  kQ
5 MQ 061 ko
7 Me 088 k@
8 M 0.76  kQ
9 M 0.84 kQ
10 M2 091 kQ
20 - M2 16.73 kQ.
30 MO 2433 kQ
40 Ma 31.94 k@
50 ) 39.54 . kQ
60 Mo 4716 kQ
70 Mo 5476 kQ
80 M - 8237 kQ
30 MO 69.97 ke
100 Mo 77.57 ki
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o,
4 | Arus AC |
AC current source f.50 Hz - 10 kHz, IEC 51-2-1889
1 “60 A 030 % |
5 Energi Listrik voltagé, CosQ220, 1
|5.1{ Energy source 1 fasa 1 ~ B A 0.30 % IEC 687 - 1992,
5,2 | Energy source 3 fasa ~ [EC 521 - 1876
6 | Daya Llstrik '
1 | wattmeter. ' - - ;
Tegangan AC f50Hz ~ 10 . kHz | 'IEC 51 -2 -1689
o 002~ 1000 V' 01 %

Bidang Kalibrasi : Volumetrik -

1| Pipet S =000 mi | 0.2 % | OMLR40-1997 .|
2 [Buret 40~ 10000 mif 02 . % | OMLR41-1897.
3 | Labu Ukur L9 .~ 5000 ml{ 0.2 % ‘| OIMLR43-1997 -
4. | Gelas Ukur 1. o~ 5000 . mt| 02 %' | OIMLR45-1997
5 | Plcnometer 5 .~ . 10007 . mi| 02 % | 18047871984,
6 | Glassware 0.~ 100 - ml|. 01 . “ml [1508222-1987
= B ©100-~ . 4000 - ml) 027. -ml . o
t w’O/l ) j"‘ rirar ﬂ::? . k_’éd’gﬁ,fo,\ f (-""nl-,u: 00 H‘d"/) B
At & "‘""." . X ] e i o JQ-_,-._'\-:.‘“« QQ.,. A/-E" A= tbﬁr']f
_'.u_o ' 7’1[01. \ﬁﬁfm ds ! fc:f'-;fr’.‘. :. ':L-n"f"“_: /'ﬂ”’ .”"” L'.‘"r-"" ,-gc.;‘f _ .
I s e a i : ' o 803 J,/(f_ e o, Yraa
o oy Al 1TED - _','” fite - N
A C j ch ! [".‘/L 3 ! a o~ ,‘-r-/_/{'-l
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_ ‘ List the curdeulum of training course
A. Education and Training of Inspoctor of Legal Metrology First Leve)

Attachment J]

Hour of Lecture

No Lessons o
—— €0, }
h Basic ry Practice
1. Mathcmaﬂc 120
2. | Physics (pasic ) 100 175
3, ) Mechanic (lechnigue) 100
4. | Introduction to Mctmloﬁy 20
5. | Statistics 100
6. { Metmlogical Admmistrtﬂons 60
B, Compelency .~
7. { Legal Metrology Law 20
§. | Prepackaged Goods 40 70
%, | Verification of Madss Measuring Instruments 1 120 160"
10. | Verfication of Dynamjc Volume Measunnglnstrmnents - 100 140
11, | Verification of Length Measurinp Instromenis 100 140
12, | Venfication of Static Volume Measuring Instruments 80 100~ -
13, | Inwoduetlon 1o Standard and Lahoratory Calibration [ 40 i
Sub Towal ’ o 1120 T
| (Towl | T N
© B, Education and Training of Ynspector of Legal Metrology Second Level :
ey ' ' : : o Hour of Lecture
No B _ Lessons Theory Prasios
.| A. Basic T -
1. | Physics (basic ID) 0 T
2. | Technology of Mechamc 40 A0
3, | Blectre eirenit ' 80 . ‘
4. | Electronics {(bssic) 80 BO
S, | Instrumentation (bas:c) - B0 807
| 6. | Technical Drawing = A0 - et
| B. Competency ' : e ; .
7.} Introduction to Standard and Laboratory Cahbrahon II 80 T 140
8. | Verficabon of Mass Mensuring Instrunents I 100 180
9, | Venfication of Mcasuting Tank - ' 80 40 -
110, | Verifieation of Foree aud Pressure Measuring Instmm:ms 40 40
11. | Introduction to Theory of Exor 100
12, | Venification of Flcctricsl Enerpy Measuring Instruments 30 100
Sub Total 860 _ G0
Total 1540 '

B4



' 10
c. Bducation and Training of Inspector of J.egal Metrology ( "‘t‘\-'\( l

: _ Lessons Hour of Lecture
Ef.; ‘ Theory Practice
A. Basic
T [ Tswoduetion 1o Metology .30
2. ) Legal Metrology Law 40
3, | Prepackapged Goods LR
"7 | Mewological Administrations 0
B. Competency S -
[75. | Verificetion of Mass Measuring, Instruments 80 160
6. | Verification of Dynamiv Volume Mezaxing Instrum:;nts 80 120
177. | Verification oflﬂgh Measuring Insthuments 60 1207
8. | Verification of Static Volume Measuring Tnstruments - g0 100
9, | Verification of Force and Pressure I\/Ic:ammmr Instruments ' 20 40 -
10 | Vérification of Watt-hour Meter T30 100
{11, { Inreduction to Standar] and Leboratory Cahhranon 80 140
13. | Inroduction to Theory of Ertor . "TAQ -
Sub Total L 6207 780
Total ' - S 1400
D, Eduocstion and Training of Inspecior quwalcm for Maﬁ‘olnﬂioal Controlier
: : N * Hour of Lecture
.No_ chsons | Theor Pt
: A. Basic o
1. Mathe.mahc vl 60
2. | Mechanic (techmque} 100
3. | Introduction to Mctrolc:gy 40 0
4. |'Stafistics | 3 60
1 5. [ Metological Admirﬂsmﬁon - 40
‘ B. Compstexicy ' S _ .
8. | Verification of Mass Mcasurmg_lgstmmemsl - B EL 1200
7. | Venfication of Dynamic Volume Measuring Insmuments T 100 140
8. [VenBeation of Length Measuring Instruments - L 100 140 -
9, | Venheation of Static Volume Measudng Imstauments L RG 100 - |-
10, ) Introduotion to Stanuard and Laboxatory Calibradon . 80 . 140
-~ | Bub Total - 700 500
Totdl - 1200




_E. Education and Training of Inspector of Logal MectroJogy Second Level

No- Lessons — Hour of Lecture
heo SCU
N P _ “ y Practice
1, | Technology of Mechanic 40 40
2, | Electris cireuit 30 ‘
3, | Electronics (basic) - 80 )
4, | Instrumentation (basic) 60
-5, | Technical Drawing 40 ..
B. Competency o S
. 6. “Inrroduction to Standard and Laborato:y Calibration IT 80 .. 140
7 | Verification of Mass Measuring Instruments 11 40, - 40
8. | Verification of Measuring Tank -~ = L . 40
g, | Verfication of Force and Pressure Measuring Instruments 40" 40
10, | Introduction to Theory of Eoor . 100 LT
11, Venfication otElecmca'l Energy Memmgjnstmments 80 100
| Sub Total - 720 " 480
Towl 1300




{(Anachment 1)

Measuring Instruments sub,;ccted to be verified/re-verified
Accordmg to Directorate Gencml of Domestic Tradeé Deeree No. 29fDJPDNIKpf98

Llst of Measuring Instruments

—

T
.

Kind of Measuring Inst:x_umahts

Length

a, meter with handling
b, Wood meter -

¢, stainless miler
d. stick meter
1e. roll mpeter .

1. tape measure

| g depth tape

h micrometet
i, “caliper

“{J. height meter

k counter meter
l) ‘mechanie sysiem
2) elwrromo systern

11 ]eve] Cmuge C

Ty float level gange
2) capacﬂance lcvel gauge
-~ 3Y-'radar tank gauging.
4) u]trasomc tank gaugmg

I'm, T.axzmeler

Can

4, dry-can

' b “webcan |

filling chn.

Volumetic glassware,

nf"‘

C
a, . vessel glass -
b, burette

C

pipette
.. ‘gelas ukur (gel takar)

Vesse]

Vcsse.i v

RITAEN

Tank_e:’l

! B Fixed storage mnk

' 1) vertical cylindrical tank -
.2) horizontal cylindrical tank
'3) spherical tank
4) speriodal tank
'b. mobile tank
"1} ‘road tanker
2) wagon tank
3) tanker
4) ship tank

".'8) movable 1ank

§) floatable tank. -

B8



Weighing instruments

a, Automatic weighing instrument
1) Crane seale
2) Filling mechine
3) Sorter scale

b Non automatic-weighing instrument

) Automatic indicator
a. - Electronic balance
b.- Spring scale™
¢, "Portable dial scale
2 Semi'-automqﬁc indjcator :
. Dial scale with weights
3) Non automatic indicator
a Amscale
Track scale
* Millisimal balance
Centosimal balance
Decimal balance
Sliding poise balance
Beranger scale

-H».m”.m.o s

o

Weights

a, ordmaxy class (M2, M3)
b. finc class F2, M1

Forcc and pressure instrument

a. rpanometer
b. blood pressure

Mosture meter

| 4 molstare metey

Flow meter

a, Flow meter for hydrocarben
1) Volumetric
' 2) Turbine
© 3) Direct mass flow meter

_ b Water meter'”

1) Coldwater meter
2) Hotiwater meter
¢, Meter prover

11

Gas meter

1 & Volumetric mnd Inferential

1) Rotary piston and turbine -
2) Low pressure gas meter:
~Diaphragm -

o s Wet gas meter
3) Odfice.

-4y Vortex -
5) Oesmess flow meter
6) Magncnc gas flow mefer

| 7). Hot wire pas flow meter -
b. Fug] gas dispenser - '

¢. LPG dispenser

12

Watt Meter

 kilo-watt-hour meter (kWh meter)
single phasc and three phase




Measurement Equipments

grain flatter
card printer
ATG

ATC
- CTC.

Orifice plate

Current breaket

Water breaker

pressure recorder
differential pressure recorder
temperamure recorder.
pressure transmitier

. differential pressure transmitier

temperature tansmitter

14

Pl g rRYT RS e O

Environmental inspruments

b.

measyring instrument for mdustnal

. polluhon

measuring instrument for pollution -
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