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BETORT—IV s T TN L IR RE LD &0 ) FHIEE 2 MR LT
Do

Fo, RIRMHLREICSIT 2 NT HifoTE A Mb—vay - I =280
T, BHBRESHSEN S L OBLAFE LN, PHREOHEEE G D - RA AT
BRI T 5 =— XM L T\ 5, I F—BORISIZLTOmEY ThoT-,

- BHIZA U R TEREREE TS (APITINDO) SR OHREATHE L
e, Ay RRYUT TOMREEE T, BAREFELC X ICTHRELZERN LI
HTEY, KEITFT—F, BB EZFZO 0 o PRIR OB A BRfiFE
LHZRVWHESTHY, 5%, APITINDO & LTHA v RRXUTERNTEAEA
JNTFTNETZNEEBZTWDHEDa A MEWTEWE,

TEUVA ML=V g UIEO-EISE TIE, SC O HEH - iRE ik E O
PRl - BURRE 7R &L FEBEOIEHZE L EBNREM b & T, 5%k
Y AVASSY Wy

LR, PEREA 7 TREBIRDLEPTAE . FERA T T OMETNRE « FEEA 7

ZRADHIRIZ OV TR~ D,

a. FE¥A LT TORBERNETHE
AHBENCBEI L CiX., ¥ U SO Cilacap, Balongan, A<~ b7 &® Plaju, Sel
Pakning %, [E&E A TH D Pertamina @ 6 DOHEGHATRH Y | IEHSBHIGEE
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BOFGB L., AT ANEEICRLBBICE TS, SlfT— &4 # 412,
ST OALE A X 6 12T,

# 4 E'ERMESH Pertamina OBHT—&

5 BT #Ee /7 ( MBSD ) B LA
1 RU IT Dumai 170.0 1971
2 RU III Plaju 118.0 1974
3 RU IV Cilacap 348.0 1974
4 RU V Balikpapan 260. 0 1984
5 RU VI Balongan 125.0 1994
6 RU VII Kasim 10.0 1997

Hi# : Pertamina 7~ — A~— U5 & FLITHERK



[ 2 nee saedusane

- VA gt

=AY

€

I
R R T A BFUN
Ld RU Il Dumai | L RU Il Plaju id RU IV Cilacap [l RU V Balikpapan (] RU VI Balongan (] RU VIl Kasim

Capacity: 170 MBCD Capacity: 118 MBCD Capacity: 348 MBCD Capacity: 260 MBCD Capacity: 125 MBCD Capacity: 10 MBCD
Unit Processes: Unit Processes: Unit Processes: Unit Processes: Unit Processes: Unit Processes:
. CDU . cbu . CcDu . (e]V) . Ccbu . Ccbu
. HVU . HVU . HVU . HVU . ARHDM . Platformer
. Platformer . FCCU . Platformer . Hydro Cracker Unit . RCC . Naphtha Treater
. Hydro Cracker Unit . Gas Plant . Naphtha Treater . Platformer . Catalytic Cond. Unit
. Naphtha Treater . PP Plant . Gasoil Treater . Naphtha Treater . Penex
. Gasoil Treater . Lube Qil Complex . Gasoil Treater . Kero Treater
. Delay Coker Unit . Paraxylene Complex . LPG Recovery . Naphtha Treater
. Calciner . Sulfur Recovery Unit . Gasoil Treater

. (o]all]

. PRU

B 6 EEFA Mt Pertamina OEMET D FT{EHE
Hi# : PT Pertamina Annual Report 2014 pl02~103 7>& i



-

{BF7Z7 2 MZoOWTE, Py U BIZEL OabFETIEZ2H L TW5D, FiC
Cilegon JHIZHB W T, HREXELZELEZ OAMLF TIENEREL T 5,
Cilegon JEU DAL TEEEFEM X OSNLHURILZ X 71277,

[ T~ Rhodia Indolatex (SBL) A

SUNDA STRAITS

Unggul Indah (AB
Dow Chemical (PS, SBL)

and

N .
é‘APNE’p;n sl:zokubal (AA, AE) W Olefin user

(E, P, PE) = Ethylene pipeline
=+ Propylene pipeling

CAP (formerly Tri Polyta) (PP,

e

7 Cilegon A DR MILZE T EERFEMX DT HUR L
HL : SRS =T 7 2 U —F A v FRUTICBIT D A FEE R O L 2R ¥
W2 I v va VIREFEREE p36 L0 ik

b. FE¥A L 7T OMETE

FMHEF T 722 5 N TR BT D FEEA 7 T DREFEERIZOWNT, 2013
FEEORMLREICBWT, TOEREOEEEZIT>TWVD, TOMEELE 5I1TR
T K&, BHIBENAREGUNERBEN. FTEMETKE A T ATH
LTWDENENTAZEICT TN, ZOFTH, BHBETIHEL WL —
AN DA LT,



# 5 FEEALTTORBEEESE

Bl ¥ HARZ G E R
HRTO AR T O A I HE D 7 VTR AT AT
BAEHMLZ | KA THL 00, HERMSE | REBMZITA L TV o3I
(eSS RAMED R G EINEE | oo T
Fhe (Pertamina %)
A % ﬁ&ﬂf@ﬁ%%ﬁ?éﬁ\% AREFETIE, BARENTHRAE
SR AT TS 1T B R A s ol ZANEL TV DS
KL TWD T — A3 %0

L - S PEEA v 7 TR A T - A BA BRY & L7z DA R bFiA

c. PEFEA T THRAEDIUR

B TOERA > 7 71T 2MAEDOIIRICHON T, BILFHA THERS L 72 )
AR 6ITRT, MARMN L~ T 5 AARE A FRUTHTOF Y v 70, T
BOtR TR 28Rk D R An72 EA3, BATEAL L7k & e o 7z,

6 PFEEASLTITHREOBIR

I8 H Bk
WD FEXEA V7 TITRT DAL, —EOKETEINTND
B L L L)L, BRZT T2 b A—F—nbHh b e, HOBRESEDOR
BEINI 2 TlER, DSOIHALOHREBZMEATND
B OMERET, ROOLNZFIETOREIZZ HA L E T
A OFRRE TVWHEHALTWD

L2rL. SCIZRFEEIND FIHEREDTZDDOMEICONTIE, thE
DEMMNH B LG L T\ D

(Bahly) DFeE

SCOTFELVAML—vay (HEERESETD) T, £< OMGE
MNHL AR L7

RAFER K TO SUCOFINDO 205 ., A » KRR TITIEE 2
EETHY, BALTZWEDOEND -

SUCOFINDO 735 id, Mtt&EEE LW DER b b b o7

Hhco
=— Xk

L SN PESEA 7 TR A GE - 1A B2 HARY & L7z DA AL

10




@ HFEFENEE ORI, BOR UMNRESRETe) 36 K ONET &
a. PBIEGHE

BEHED T, Hi- e EF PRI 2Y 2015 48 1 JIZHEE SN, BATOH 3
HEZEHHEBEEICBIT2EFE Y a > THERN, EHE, A FETEREL LA
YRRUT ) mHIEMHE, TRRx oWl BIT OB EAET-S b DETDH] 2
&L RS TRERERRLE O WARIEIR, BHPHIRO X v o7 4 1A% &
X, BREORBEHIOENMEEIERT D) Z 2 EDLERICH D,

FEZ TR E O Y a > TSI hraa s (3 HASRE) ©
I S 7SI EF A o R T OFEB ] OF, AFBF - thBi%, 2%
FELRREDORIE, BRE~ORELREORE L L. OABBFOREEN, OFE%
e LTEEN =X —K O, Wi, BULKOHRGESE, Orhany - #ilk
A% TBHZE O 3R] & LTEMRL, ZOdORLESLEML LT, L0
IT&ESF, IRRETRF, BURE REER., INTURAETEEEEZHIF TV 5,
X502, Quick Wins) AT ONTZEARRED AL HbE2HED D L LT,

72k, FHEREME CiX, SEOEFPHIBREHE &Rk, A FAT v THIBHE
==L by IET UK — RXOFEE B E L TR ESE

(Musrenbang) | A3 EERJIZHME S L7,

A v R 7 HHIEZBAFEEHE (RJPMN 2015-2019) OWZEIILLFTD LY T
»HD,

FISEDIREE

1. ABMEHEORDOREEEDS.

2. 1E. ¥R, EEEOMASBEOR I EDHET. BIC. AROHELDT 74 —EBE, MLk, B)\&
BLEEAEEDCEEL, PEELD FTOAYOEEEOOLICERET 5.

3 BREETEBRRONSYAEBELCDEE DT EOBVEREERET 3.

FFREOD 3RIE
NEFEF REBLESTH yASTIL S
HE B FR{SREFERT
FREHE IxILF—-EH b R
= by (i thals T, 353 P Dol
i - 8 L - BlEsE B 2/ B T i)
AESRT

( zowmmees | ezewns ) wecREzs ) (AU REATREE

Quick Wins (FROREASIL) £T7055 LO#EE

ot Bl MBS HE DS L WYt
8 A FxT7HHESZFBETEFE (RJPMN2015-2019) DAHE

o [E T AEE E LB RS — A=Y BORRAEOETBEROME 1 v Ky 7
http://www. mlit. go. jp/kokudokeikaku/international/spw/general/indonesia/ 7> 5 H5#H

11



P\ BT B R e s sk & LU C. MEESME, EERElL, 1R
AT EME, HWOTBRFE. BEREEM (17 7) BERINTWD,
PEROBENL (WE¥) BT EEFHHT, VU VB OEERE, ¥
MM OERL, APENE « BRI OR BT G, PAFRBELE L TP RHIL
2019 412 8. 0%~, BIEEORERIT 8. 6% 5 2 L BT LTS,

F 7 BGEEICBITHHRFEEE (2015 F£~2019 €)

ﬂ" 2014 2015 | 2016 | 2017 | 2018 | 2019
£ |lg|l=s|=s|5]|=
58 7.1 75 8.0

GDP R (%) 5.02 66 7. 7.0
HEERREE (%) 47 60 69 75 81 86 7.4
GDP~M R MK (%) 207 208 21.0 211 213 216 212

*) ERNAEREUSER S AR

Hil: £ > RRUT - EVRAT 4 —F 4 (2015453 A 24 H) F#EEE T LVBOE - #rL
WAE] (¥ FRUTHRERET) P14 LS

b. FE¥A LT TORE - AT AT HIERE

PEFEA 7 T OMAIZET HERIE L LTEL, =X — -« SIEIRE

(ESDM) A HED LA UU No. 1 1970 & 12024/18. 05/DMT/2013, W ONZ RIS A i 4
2 FES 43. P/382/ DDJM/1992 & SK 84K / 1998 (Inspection Guidelines
For Safety On Facilities, Equipment And Technology Used In 0il And Gas
And Geothermal Activity) @420 H 5, TOWMELFE 8T 77T,

12



# 8 AMBREROREICHET DEHIE

HHEREEA LA p
R Y UU No. 1 RUHATIZ BT 28 (7272 LA ISR b
— < S | 1970 D)
K 12024/18. 05 | 30 ELA LD T T v F OBEEBALICOWTHE
(ESDM) % | /DMT/2013
i
AT AR | 43. P/382/ | MAEFEEEMT H7-HITIE SKT Migas (AL
JRER DDJM/1992 T ABANEFTENE) OFITRMLIETH D2, FEH
ERTEZTAHOOEMDO—2L LT,
APITINDO DT EA A M55 Z L &#HE LT
W5,
FERINC, BRAFEA T OIZIT APITINDO 28
THHVENEL B,
SK 84K / K& LT, Mgk (installation) (ZRE9 25
1998 H & 2L - B84 (equipment) (2R84 2 #iHI23

» 5,

FEF%IZ BT 2 AT, BRIEfEE /AT, XA
FTA VAT LM JIS, ASME X° British
Standard 72 & DHHKIZESWTHREFEND L HH
o MEHLT 2Bk IL, RUMPTRICH BIZiE~ D,
AEHE - BAMICEAT 2 BRI, A T ORISR &
KOG EBNBESN TS, Iy, A
T B HUE~DHEHLY RO HIL TN D,

K x ORI FE I ESDM ICHRHH S, BTt i
$5-5 & ESDM 2~ & Bl oo U CHRZERT AT RE
(Certificate) BFATIN D, AWML, fE
RICET 200 54, ME - BMICET2 b0
N 3H, 72720, 30 FLL ERRE L7 SEE - kI
BIL CTit. LY EHOSMPLEIZRD,

Z DOERTIX, Pertamina DSfiER A EHR T HICH
720, B - BRI KR, REFOAMAERE T 1
T AICAEDE TR SV A %2 £l LT
DT EPNELDL LR T D X DI, MigkE
nERZTEICXg L, REMKREWE - BT D
T ENERIND,

SKK Migas i%, Z#UICHE-D &, Pertamina D4
PE-f¥Erar bu—T 5,

M s 2T THRERR

13




@ FEEFEMEE ORI T D DA FHEDFHILIHT K O K F— D437

a. XA > R 7 d 0DA DBLK

SLE5E ODA [ERIT—X% 7 > 7 2014 128D &, BBREDOA v RRITIZHT 5%
FWHT, 1954 EEDOWHEBZ T ATUTIEE > TH 0 . Uik, FRASE DAL, A
Mokt aAa 7 7 0BHEEZB L, A FXTTORBIZRKELSFELT
XELTWD, £V RRUTIZE > THRIIRKOEETHY, £ KT
WX FHR— A THNE DA DR KOZEETH 5,

BEOBEEAR T #H1T, B KEFBRIZH Y | BIKH S— hF—Th b1 > F*x
VT ORBRDLBHEMFINCEHAEZEE OO, BfFo LB RE . T U7l LD
[E Bt OFEA~O RS EE M LA SHET 5 L e o T b,

HAOBHELTL, T3 AnETFonTnsd,
1) 72 58P~ DR
HHREE & PN A v 7 TR SR RS OV RERE - RIE ok E RS A
L, EVRR - HERREOUGELX D,
2) KRB & ZRIARIE Y ~D X
TR ASE - WU DEEA o 5 O HIL S T T PR 00 B A ] PN oD B P R
fBAZ AT 7o 388, A BHE D 7= DB - MMk OSB3 LOBL K - K5
KRR EZAT Do
3) 7T HuE K ONERR S DR A~ D RIS RE T 1) oD 72 8D D 3R
TOT RO % 5 ERASCT v, EYYEEORESC, RERE - JAE
2o )% O HER IR~ O XHGSRE /) B E (K )—) & LTore/iom &
BT D 0DOXEEEITH,

FREEBIEB HEHC BV TRRIRED—> & LT (B - BEFESR) BT
bNTEY, ZoHT NN ET e 7T 5] BEBSNTWD, £ 7 T
Bk 2 PRIRBOFRFXAN - BAEFIMNE O STEAR & W o 7o BIFRSIRERRIZE
TOHAREEIT, RGEHHICEBET2b0EEZ2 6N,

FOR ORBERERFSEITER 9 DB ThH D,

14



# 9 WBEOXA v RRIUTEMVERIEE (EER)

AL B
R M & EE W Holitin /)
2009 £E i 1,139. 44 33.02 98. 67
2010 4EfE 438. 77 37.28 96. 45
2011 4EpE 739. 42 10.13 111.54
2012 4 154. 90 60. 97 82. 87
2013 4EfE 821. 82 10. 60 60. 06
L) 47,219. 70 2,771.75 3, 553. 02

High - S84 ODA HRIT— 4% 7 v 7 2014

b. ODA 7'rm ¥ =7 h CTOHELFAE
AREBORBELIEF L LT, 2006 48 TFR-ERINHE (EH)  FEMIERAR
ffr) &, 2012 4RFE TR AIEE) (A8 IFEmRALZTLELIETA4 7T
A UHERE DR BHAN ) BNE b D, TOMEELER 10 EE 11ITFRT, K
FHHEIZBW T, BUMIHE & A= NGB 2 EE T 223, 20O Y ¥ 27 A

REIZBWT, ZUHHEEFEFEZSEIZ LT,

£ 10 FEPEFOBEE1

HAH NZ

a—24, R AR A B At I

A F— L4 e

BRESIAS ARERIHME  (BE[H)

53 B AR E RfE& 7 2 —Bss -
RFEE 4 it

= NI 2007/02/12 ~ 2007/06/16
WHEFEEE 2006

ER 8 A

F 72 FE kB4 AETUIN EBREI 1 7
ATE E P EE R TN EREE v % —

BAEE T MSZTATBOE NE RS 5%

Higit s JICA Ly D91 b

15



F 11 BUFFIOBE2

HH NZ

a— 24, IMEREZ T E LToT A 7 T4 Uik OREFLEI

A F— b4 AFH 3 NTEE)

BRESIAS Z Dt

57 B R RfE& 7 2 —Bss -

R E4 LY RRYT, wL—37, 74Uy, A, XEFLA,
'L D), AT, AKX, bra, =TSk

5 AN M 2012/02/22 ~ 2012/06/22

WHEAF L 2011

EB 9 A

= 70 E kB4 AETUIN EBRE 1 7 s

e E P ER JUNEREE v & —

BAEA T MNTATBOE N EBE T )i

High : JICA Ly %A b

c. i RF—oHr

AR\ CEPEEE T DB MIT AL 7= 520, S5 DA [ BT — 4% 7 > 7
20141285 &, A R 7 T, #F2E, EU Institutions, HEHRERIT, 7
7 BHFHAT (ADB) Z HLNIZEOEBIE - EENEE 21T o TR, ZhE
T, 4 x> T7HEESE (CGI : Consultative Group on Indonesia) 723EB)
[ - BERARI O FHEE D72 b D FHL 3 & 7p o TUNZ2Y, 2007 45 1 H D KFERED FE T
WCEVBEIEESNT, BIE, A v RRUTEIFIZ, G 0MICBE LT RF—& D
TU—F U T N—T %k L CRE L T D, #ANEOX A v Ko T RFE
NFEFEFR 1212, EEEBEOXA > R 7RG H IR EER 131077,

# 12 FENEORA v RRUTREHRTER

(SZHEEEN— . 8 - EH FL)

BT 11 24 3fi 41 5 fif S5H% & &
2008 & (B=* 1.32376|#-2+3U7 32522XE 23896| kK1Y 237.46|73A 22236 1.323.76 281853
2009 £ |B& 1.41580(#-2hFU7 34214| 75> 303.35(xE 27395|#3>5 16699 1.415.90 2.883.62
2010 |B% 1.593.68|#-2rFU7 356.20|75>A 34811 (xE 263.35| R 184.55 1.593.68 3.025.87
2011 &£ |B& 1.030.87|#-2rFU7 447.46XE 262.38|RTY 21368|745>% 7817 1.030.87 2,248.85
20124 |B=& 822.48|F—AbFUT 606.41(KE 194.63| K1Y 12591 |#39 45.51 822.48 1.988.05

Hil 2594 ODA [H BT — & 7 v 7 2014 D> HHR#E

16




# 13 EEEEOX A v R TRERHEE

(THEFEERN— . 8fi  FH R

BT 1fir 2fi 3 4 fir 5 il O i & B
2008 £ (IDA 493.61|ADBSp.Fund  59.92(EU Institutions  54.51|GFATM 43.01|GEF 9.22 39.72 699.99
2009 £ (DA 243.74|ADB 5p. Fund  180.24|IsLDev Bank  129.31(EU Institutions 113.13| GFATM 88.67 35.15 790.24
2010 &£ |IDA 142.34|ADB Sp. Fund  115.29(EU Institutions  105.45|GFATM 83.22|IsLDev Bank 13.90 38.18 498.38
2011 & [EUInstitutions 131.89(ADB Sp. Fund  104.05[GFATM 81.04|IFAD 42.12|IDA 33.03 40.57 432.70
2012 & |EUInstitutions 134.55|ADBSp.Fund  62.74(GFATM 58.24|IDA 25.38|IFAD 13.28 38.84 333.03

Hl - SEsAA ODA EBIT — & 77w 7 2014 7> S s

(2) K - EFEA X HHE - HfFosE
ARFETE N « EIEA X585 - HiTOMEIIER 14 0@ TH 5,

# 14 #E - EiRoOME

2 A=)V F = v F1— (SC)
Ay 7 (HAER) T B0 | 3.7 A7 LouxX 1l - 30 4
HRR TR TRNLF—0.66 Mev (VA L7 by
Cs137 AL k) (C/P 2T Hedi)
& SHARER 9 10kg  330W X 330D X 140H
o =%~&f%@ MB%(ﬁ%@i)
(24 A > F £ TOEEFIZH G T HE

RE SCIE, Al - (b7 7 v MEE OFS E 0 29855 72 U #IR C
W T DR EMR TH D, FFRELT, 77 hO#RE
ZAFIE T TRA DL FTRE T, ZEFTRAEICE LIz~ T o
BB TH D, BthoA Y DI LERZEHELE & LT, T0%D[E
N =7 Z2BELTWD, —F, S COMREIERITIELZ DT

NTHD,
wia At R & © BEHBOZIMEOTDIIT T U FOBREL LD DY
AT LR YR LH0, SCITHEL O TITHRENHETH 5,

NCT 4 THDHORHLEWNERTH S,

HAMGEOL T BT — 4 2 DIRo THITT 2 L8R
B DI, SCILTE DL TRENTHE R T 5,

FEGTRRIR & LC Cs137 &4 5, MiteROEH T2 b Dlcb~
THIHTRETH D,

[E NS D IR 58 SEAE EAN : AWk 7 h~103 &
E4 : PE, A=A T VT, XV =7 A Fx7 (H
RAEEMT) O5H

AR FHHFR 4 10kg  330WX 330D X 140H

17




A E ST EERRE TIER <, MEEZITWIZWIGITIZEA THERT 5,
AEHERT M | 36
DI
(ke FHEABH
HH s A R0 PERR
o, BiotA s & AT B A2 K 16 1R T,

# 16 BEMARE & T BB M

KFHT 7 A /3— X HRR SC
{ A=
I.--”'
- e, 79> MARRC b
. R EZEICT ; THETH B,
s X BEHT 5720 e
BT E DT, D A EI INST 4 Th D,
S s T MRE S DY THNTRERN TS,
IR N T ° HERTR & LT Cs137
Hrid ke G s 2 G 7?)&%1‘%{[?% ‘\s / il
SRR —— 9. MEZHC LR THES T
" ° RETh D,
IR R
T AW B 20, TR
el T Lo psy T vy
s A

HH A KD PERR
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2. E - FHEFEOYE

(1) FXEDOHH
AFET, BRER/GLTHD SCOBMMEZEIEL, TOFEXEHET D LT, B
BEATE KT 2 HIBERE b > TIAITHEDO H 2 PRI BIRH OBEITHE O, fx
AT = RN F— kG L Ul PRI T 28 U T T itk nlfeic 3 % NDT
D Je & IR,

FARFEE LT, LT 4 SOMEISHRABNCED A, FREMRRE HE7,

[HilF] 7T v NEpEEs b/ fatss SC) OEA LW

[A#4] TSC1 Z & e NDT Hifli 0¥ K AZ A 7o A B Rk

(3] BOREY A RROFEERO R A L MNgleT 2835 — - v—r gy
R =tk AL

[M55] TRRERATISOBLRRA & THAIH e O NCRET S COEE M5
HHEOBE, BMERNOm EICL 57T NMEDO B ZEREOBEND
OEFAfh

(2) HifFs DRk
B 1 SCERIEH T& 2 mEMRERINENERIND,
R 2 0 SCATEM Lo DA MBI ME SR I D,
RS AT TEENRROOEND A KRRV T T, S RBENICKE B8R E AT
FORIRBGIEIZANT T, THRBIZHRDE R - HES TR T2 & & i,
NDTH— & A D K\ Z A 7= HIR D MR S D,

(3) FEOERSTE - EETRE
(FEE 050 5 1E]
JEE) 1« NDT BRI AR 2 Bk M
1—1. MHPEEEMEE (B2 —_—K, LT [C/P) ) I2SC#EAT
Do
1—2. BHHHEZE T T, C/P OMAEME X LT, SC DIEFHLTRIfRE
(2B 72 NDT DFFH » MAHAN 2% K32,
1—3. C/P OTBIMREDTHO NDT 47 (G, i, 7—2fifth) OBH%
HAZ AR = NGB 2 Ehi 3 5,
1—4. B/ ey h7I7 0 MZT, SCOERIZE S M ay MakzE
M- FRET 5, ek, B/ vy hTT U MIC/P OFEEFEETH
% Pertamina (EE-AMAEZE) RAET 28, KL% 7
DR Z R ET D,

&) 2 2 SC 21 L7- NDT Of AMEIT/R 5 FEE « W KL IEE)
2—1. I&FEH1 —3%2ML, SCAIHEH L7 NDT O Rof/ A2z L, =D

19



74— RNy 7 Zi@ U CHBMEE M IZER SN D AR sl T 2,

2 — 2. APITINDO {Zxt LT, SC DEESCHZNEZ G L, BRI 5% Lo
AIHEME 2 TR T D,

2 —3. SCZIGH L= NDT OFFE /2 HONC SC DREANTFE S 2108 L, E% K&
KGR &N T T2 R E A - METT 5,

TEE 3« TRHR4A « NDT 1268 D ¥ K i)

3—1. BUE, =RV X—FWEIRE T, PRAIREICET 2 BHAIOH E % K
FLTWD, ZHICEbABORRER ISR L, BAOTRERAIZET
BHIEHIECHANCET 2B RE Y —27 va v FIRRUICTIREE L, BOR
W B B IRBEERA < K O I E T D,

3—2. 77U A —F—IZH L THRDO FPHREDEFESLTHHREN H -
L3 - BRI A Y v NMEZBIHTL2HOERY —7 v a v 7T a2
L, TRHREIHRDIB T - A0k Z X5,

3 — 3. TFRMIZFEERINGE - A — B A FHE IR DRI R L 20k
oo, ¥ 7 v —OBfE b a2 T NDT — B 20 KT
JIRRA - MR ETT O

[1EZET ]
VEET A% 16 11,
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# 16 1EEIREX

— - 20154 20164F 20174
] 18|28 ]38 ]4n]salen]ra]eaon]oalna]realialealsaln]salen]a]snon]oalaleala]2a]sm]4a]5A
EE: FRIBRERFICRIRME R
FHE
1—1. C/PADSCOHA
ES ]
i@ h L
1—2. BRBFHELELCFHE-RERMOER
ES -
HE - — B | E—
1-3. XBRZMTANFHOEE
ES ——
stHE I E——
1—4. RAOYMREDEE-15E
=& * (]
EE2: FRRE O H AECH N DRI ERED
& REN BT HE | -
2—1. BT RICES DFER
- L *H - = = mu
HE [u—
2—2. APITINDOIZ34 9 %SCD3HEA —
Rt
HE L (-
2—-3. REFOBELERARDOAE R
xo| || et - =1
EES: FHRE FMRRECRIEREH
EtE
3—1. BERREEHIIRTS7—V avT OB
ES
HE f—
3—2. FIUM—F—ITHT BT - av T DRk
it —
HE -
3—3. BEFRHEREDORESE - RBTO—DRE
S - - — ——
L] — EREE — AR LB (RHED TR (D)

g s 2 kv Rk
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512459,

RFCC & [ T B 5 £ % (168 CIRIEL | /A 1 v MRESINE
HY)

B 12 FI7F %y ITRBIT DM vy MREDERHERR

ek, BHFETIEY v ANZ LY TN NZBNTHEM T > K
IZTRA ay MrEZEFET 2 H#t CTh o728, BT 7 > MilE O P
TR ENHEL LT I CE o T, LIRS T, S ey MRED
BRE L CTEMOERE ZH W REL I LTz, UTIZEOMEL
7T

b) V¥ ANFIZEBITLH/M 2y MR

. BAMEIART : 2016 452 A 18 H (K)

o BIEE : Vr WAZICBITLBMHESINE 2R Gl 16 4)

o A my MREDRFT : SUCOFINDO AH D BAMY KARELE 7 &

s BREENOLOI AL N BUBICAI L EER B BRI, T A
U— 7 R ETE, EEDREEDLELHES LR, F-0 1
ERMIZIS L TREICANTHHMEIZ L > T, AN EDLLIELH
fECc& iz, ANBECIIHAEET HIRLERH L E LR TX T,
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BANHKIEZIER LTe/ A vy Mk AR KE Z2 IS LTc A 1y Mk

K 13 ¥ ANFIIBITDHN1 2y MREDEER R

c) NU TN BITA A vy MR

. BRI : 2016 429 A 16 H (&)

. SINEF  BLHAHE IS L - 2iHE B

. SA a2y MRAOEGHT : SUCOFINDO /3 U 7 23,8 32 O HiU N T KAz
Bl

. BMEENGO I A b IEFICEERN R L —= 7 Thol, fifk
KEWNINT L HAEED LT UWMLEICH D D1F Tide <, SC &
SZEHET B 7 & BIGICH] U7 $iili 2 8 5 sk 7, IE SR OE
TANT DHEMEIC L - Th | HIER R KR D L H G R LT,

HWTFHEAKEEIER L3 7y Maf NRAay MEEEE=F—2LICHE LT
WA 7T kA —7F— (Pertamina)

14 NY 70N BT B34 1y MRE O F iR
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AR D@ Y A v v M2 £ LA T, BHGICBIT D TROME
PECEEA S DE MR EARBL L, ERICENR IBEAELZFICOTHFE L
VARV [

5, XA 1y MREDEMLFTO SIZBWTIE, Pertamina OF 7 F v v 7
BT O R FEH LT, P x B F0NY IR TRET T N TEETE
hhote, 772 FNOBEX, C/P OEEBEE L OBMRMEICER D LERH -
72728, C/P DERMEZEE L CTT T v MEMOBRTE ZED T2, FET
o T, ZOERBERIL,

. T A=, FTETECA ML=V g v (BREOT T
N TIE7e < Bl B 2o o 9E8H) A mET HHmICh o7, 7T
v b AT BB EE I L CH Y E N T A MLER B
L1, RN A 1y MREOKHEZ 55 DIXHETH -7,

. AARANDBI T Z > MCAET 21213, BHERTREDBLETH D,
C/P O LERRKIBDOHIEZET- DD, TR ko IcEEFHrA
D500 T,

2L, EFT7 0 FORBRE L TEMOERRE 2N (v y Maks
ITHBRC, NV TR TR 7 hA—F—Toh 5 Total Indonesia (FHif -
M A%t) . Pertamina, Chevron Indonesia (G « HAStt) Z#HFL, 8
A8y MAEOHELIHETSCOTEL X M Lb—ya v &2{To7, Htnbix
IR MILLTO#EY,
<{ Total Indonesia >
. B WNIESR ] PIC NMTH AR DN D, AT —NDHIRHT
PIG DHERICH Az & B s,
o BERRBRBEASSTFEEIC LTIE LW, B2 IEK P CORHAL K DRE
B LE,
. A L2458 C MEDOEALBFHNTE D & BV (T L RIRFFHIIT&
BmSEBRYY) . ZHIEY T MY =T BB TR T 202
. B RO THEZ @l b U, 2 05 RS I ZBURMERF CE 2 & Ruy,
< Pertamina >
. A CEEE T, BE DR B RIFHZEHIITE 5 & Ly,
< Chevron Indonesia >

. KPBLE THRISTE D & &y,

Z O, C/P DEEMEIC L - TEAHINIGEN E LT, C/PIFES SN SC
ZIER L. 2016 46 A2, Trineo (AL %k) & Pertamina /XL /3
BUHATIC T SC DT EV A M L—va v 2 F LT, ZOFEL AL —Y g
2R LR D AR E STV D, S 51T, Pertamina 225 1% Tkm f2 I B
HINATTA D SCIZLDFEE Y MR D WA Z = T 5 F THREL
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Tn5,

@ 15E)2 : SC EZTEH L7 NDT 04 FAVEIZ 305 F25F « & 7 158
2—1. {581 — 3%, SCEZIEH L7 NDT O E[ AEAERL, D7
4 — R 7 %38 U CHME R AZBOR SN DR E MR T 5,

[k sFra]
EEI 1 —3DBME 10 LKL, A2 FRIU T TSCEE/THI-DICHNE
L O D HIN 72 8eE SRR EFHORICE O, M T, FEhl—20
EE S 2T LT, BIROBREEORD HHHEOEEZ BN E LizT v r—
N 22T LIz, 512, §812 — 2@ APITINDO [Alif V—2 v a v, 3 —
2OT T NA—F =TV —7 T a vy TOSMEITK L, BUTHERICKHT 5
BBl oW Ta Xy hEIE LT,

IS

1 &8 1 — 3 %218 U 7o fEsR

AT 6HNG, T NA—F =B EBEIINT LT LB T — 3
VR, RAEFEORMM LY TREICHT 72 PRIEE)) AR IND
fERE 7o, 6T, MERRICH T3 A MI1TADOARTHY, O”LE
®Eﬁ®%w%ﬂ%&&é;&\@%miéﬁﬁié;&\T%oto

2) EEN1 — 2 A U omER
1581 — 2 OBHWHEIZS I LIZHEBIZX L T4 > RR U T7IZET 5 SCIE
FRREME ] It AZZICHONWT, T o — Mg FEE LT,

2-1) SC DAARIZHIT Dl

TROWEHIZH > T, SC DBATHARICKI T 2 BERAZREE L7, Z DORE5E,
BEFIROREF EEGME] BIO M OERE K& S 1THT 2 EAITH
m&@ﬁ*&éﬁ Hi@EE LT, BEFIEIZT (55 Thd I L. BT
M) RSN TV AELHERSNT,
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# 37 SC DAREZIZHWT

KEH 1: A7 —LF = v I —ORERENE
FRASHE TS A RS | YES NO pLIEIRES
TEXLERHFHTHS 36 A 0A 0N
(100%)
RAAERORRNF L YES NO 0[] 225
)5 %9, 36 A 0A 0A
(100%)
KIAH 2 : A —)VF = v I — ORI B ENE
BEYE(R IR 2 2 L7 YES NO 8 [r1] 25
A 34 A (94%) 2 A (6%) 0A
BUEFIEORER E BV | BEFRIER D7 | BEFIERZ W | BAEFIER D | BfEFIENZ
(2O T <, BETHD | N BETHD | Wi, BHHETH | <, HHETH
% %
23N (64%) 11 A (31%) 0 A 2 N (6%)
KIER 3: Ar—NTF = v I —DIFEOREREM
18 BAHNEDEZEM: RELSE NP B fe g FENT 2N A
31 A\ (86%) 5 N (14%) 0 A
Bl ~D BT I BTV A3 B fop Gl BURF U 208 IR 4
29 A (81%) 6 N (17%) 1 A\ (3%)
KIEH 4 : A7 —F = v 1 — O
FHEVORES TH D YES NO
34 N (94%) 2 N\ (6%)
Bt omER L K& X BA B E T, | BMITES, /N | BHMISEEET, | WEE<,
INUTEH D BT D K CH % KACTH D
15 N (42%) 3 A\ (8%) 17 N (47%) 1 A\ (3%)
KIEH S : A —F = v —DRE
RE G 2 BLD 72\ YES NO
30 A (83%) 6 A (17%)
EFEPRES ThH D YES NO
34 A (94%) 2 N\ (6%)
KIEH 6 : A7r— )T = v T —DLEeM
PRI ZAE E 37, 7-AZHL YES NO
URRESEZ AR 33 AN (92%) 3 N\ (8%)

MREFIEOBE L AEGME] BELO M OER L RE S (T 2EZFTS AT

DH00, BEFIRIZT 155 . BT TEE] LS NTWLREL ko7,

2-2) BEMAEENE 25 SCIEH D ATRENE
[SCHA Y RAVT TIEHT D Z EE#HELET B0 OFWICX L, 384 32
LDHELET D LA L (4413 EEE) . EREBIIUTOERBY THD (E

&)

o BE. TLT—TA VEORT—IVREIZENTZNG (BB 10 4)
o (EHIZET) AT FUATHEHTELNE (HIZEE:94)

. TTv AP

WA LEEWESsTha s (%% 74)

o AV KRR TTIXHLWNDT N TANIZ LB IS (HEH :54)
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s MEEOBERWREREAZRL T NS (HE% :24)

3) IEEN2 — 2 &0l U7 RO

158h 2 — 2 T36E L 7= APITINDO [A]iJ U —7 ¥ =3 v 7IZBW T, SC OEAT AR
BN ERHLET DHEREICONWTT v — MNREZFE LT, ZORE, 77
— MZEFE L 16 49 2 AN ENEREAI—RE LT, TOARIE, ORERHRED
D FER, @7 —LDIESDOFEKIETH T,

4) JEEN 3 — 2 il U7 AR O

EEH3 -2 CHEEL=T T hA—F—mMFUV—27 v a vy ThH, I§#2 —
2 LRERIC, SC OBUTHARICIBMNEZ HET HHREIC DWW T T v 7 — NEZTT
ST, TOFER, 124% 4 A0 BNEREEIRE Lz, TONFIL, OBLE DR
HOFHULAREL 72D Z &, @QKMEEFERT D22 L. @7 7 v 7 oK% %
METEDLLICRDHIEThHoT, B, SCOAHZRE LT, OBLEDOH
BNV T OFE, A7 —VORBICELLTHRENTELZ L, QREDHE
BIZEDHWADBKIEL2 O THIIIIE TE D AEEERH L Z ERZET 6N
77

2 — 2. APITINDO {ZxF L C, SC ORI ZIMEZ LA L, BiHICIs 1T 5 K o> af
REME & MERR T 5,

[k Fra]

1) MHWWWH@U“?VQyf%f?ybﬁ%f*ﬁf7*7V9y7&ﬁ
HAEAbE, 2016 44 A 21 HIZH44k & APITINDO 35 K O JICA DI
V. C/P A 3 M axakss ChEME L7,

2) TVxUHE, ORFEDOHEIT, @HttDXEE ﬁg @SC DFEL AR L—
va v, @SCO®MNETOIEHFE, OFBEICKITHT T hOReML
LT, OESNE Th o7,
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7% 38 APITINDOEIJV—Z2 L av” TV F

Time Agenda Presenter

9:00 - 9:30 | Registration & Coffee Time -

9330. —  9:45 | Welcoming Speech APITINDO

9245. — 10:00 | Outline of ODA Project Chugai Technos
[Presentation]

10:00 - 10:45 | Introduction and demonstration of Chugai Technos

Scale Checker

[Presentation]
Introduction of variety of
10:45 - 11:15 Shinko Plantech
Preventive Maintenance Methods

with Scale Checker

Yokohama
[Keynote Lecture] _
11:15 - 11:45 ) ) ) National
Preventive Maintenance in Japan

University
SUCOFINDO/Ch i
11:45 - 12:05 | Question and Answer /Chugai
_ Technos
Request for Answering System Science
12:056 - 12:20 .
Questionnaire Consultant Inc.
12:20 - 12:30 | Closing Remarks Chugai Technos

12:30 - 13:30 | Lunch & Praying -

it 4z v PERR

ERNREESTZ51 4R 16 BB LTz, 205 b7 v — MMEHE 14
fh, BMZITo L5 THY | {ERLERI M ThI, BEOomIN 9
Dbz, o, ZMENSLA 2 KR TICBIT 2BREEBICBVTHEE
TRE LR EOERMNH -T2,
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4)
4)-1

% 39 APITINDO [[iJU—2 &3 v &A%

No. ¥4

1 Kartika Karkam

2 Radiant Utama

3 Wiratama Superintending

4 Prima Dowandju

5 AusNDT Indonesia

6 Adiwarna Pratama

7 Nusakura Standarindo

8 Bumi Energi Persada

9 Internusa Perkasa Teknik
10 | Mahkota Pratama Karyainsani
11 Inspektindo Pratama

12 Indospec Asia

13 | Logitech

14 | PDM

15 | PSI Pesat Servis Industry
16 | Wiratama Superintending
17 | Biro Klasifikasi Indonesia

HIL M2 20 PERk
FEE R FH
B Z (R T

C/PITHEEEN TS SC THRETX HEE T A XIZHIRIZDH 50, o, ¥

A ADEIEEZEOL Y ITHEETSHD), (Nusakura Standarindo)

=24 Y F~24 A U TFOREREN AR, BEOYA XS L TT —L0E
SEEZTHRET D,

FEE S ANCHRE SRS ORI SC Z WD Z LI alGEDy (Nusakura
Standarindo)
=SIEKEHME BITRAERRE, 72720, SCOIFEEZHBETEX HAN—2R
WD EMGFMIEERD,

SC TOMEBEEZTI2BEOERA L FOBRIXEDRED (Nusakura
Standarindo)

=SC TREZ ATy =07 L, BiRENELIAALTERA Y SR HIVUIA T —
JVIRE D ATREMEDN @2 . FOETTARE T S,

SC M THEMNT 2 PAZERDFEFE L & OFLE D> (Radiant Utama)
S+10%RETH D,
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e HFALVRMILESTRAIFr—ARNERLAEE. SC THRET S Z &L afEn
(Radiant Utama)
SR L 27— )LD HEEMN 0.3 LL EHIVUTHITARETH 5,

4)-2 APITINDO OD%& =5 IH

o SCITHERBIIIA L FAX T OERGIZEEZL TS0 ? (Kartika
Karkam)
=BAPETEN (-1 /1HHIT) OFF 25 THEHT 2, oS & F
IXEETH B,

iy

=

&

o BUE, BURBRIRAZAMEH L WA 2T L TV D28, SC 1L T L biRdi
PRITKPLTE DD (Inspektindo Pratama)
=SCILTHART 1984 F1235E L, NEFIZEY LT &2 EIFTnd, 41 Ry
T TCHAMNAMERTIUIN 2 RET 2R ERGR CH L LEZX D,

© AV RRYTTRT TV M AT ORKIC A DRI RE R T T D10,
JPTHAED SCIZ A > RRT T OHREETITEEN LD LIV,
WKk DTZ 2 N TIXERT D[RR S 5, o, SC 1A 7 a7 TOfH
HLTERNWEZD, AV FRIUTHSE TOE YR A FIRE kIR 5 0d L
72y (Kartika Karkam) .

4)-3 APITINDO DHi%% « BE.LEHIH

o MEDBAMTAT v UNRHEFET D 2 ENZWVEEZ S > TOWDEENRND,
ZOFE %A SC THRAET D Z L IiXAlEED> (AusNDT)
SAMOLEIL 0.8, A7 vy VOEIT 1.6 UL ET, WFOLEAIX 0.3 L
LB D726 SC THRA ATEE, 728, SC TILIRRICRED N ZE N TWD X H 72
KILDOGEITRATE 220,

5) SCIZBE7 2 aFAh & BIfF

e U—JavZ (WS) TOEEE, 77— hDEEDG, SCITHE 2HMm & HifF
IO gD, (TR

« KARASA T~OXG, HEHHNE, 1BEOER MR ROELENH -
77
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F 40 SC X9 B3l & #%F (APITINDO)

WS TOE5E 7 > — bk (SC DIBIEERE
el o FRAEFRE/RELE YA X o KARSA T ~DO3FIE

o TEE T OEE A o S AYHIE ~ D RIS

s MAEDKRA > NI  JRE (7T— LD NiEETE

o HE DA —ORE HE L

o BRIRORER 7L
LI - B |« iR E AT v D ORIRFRAE *SCIT e BEREZ i 2 TV %
TW5 A

Bt - RS | o FEMUEHERIR O NDT FIEA~OHL | « A, T ASHITH AR

« TV NE—FT—OBREHKL | BEMEEEZ D TRALNS L LW
DIAEME

P T KD PERR

2 — 3. SCZIEM L7~ NDT OFEE /2 65 TNT SC DO A FEE 5 2408 U, (B2 K&t
Gu LW RAZ AN T2 R TR - Mt 5,

RIERNCB T, 1) $HE L5 SCOTHEORE,. 2) xfg L/t b SC it
HHEORA., 3) BEIZEBEEOEED I SO L R—Ry MIOWT, FAks
1To7=,

2—3—1) x5 L7225 SCOHGOHE
[F2hira]
2=y e D SCTHGOMEICEL, AT 7~ - Ak 77
VAR EERZ T T AN DES I EEMHER LTV, C/P &
DT 4 AByvareRc, A¥EME 774~ —%—F vy hEL TN Z¢E
MR L, o, AV RRXUTETHRENEA T, DORATr— L RBEICE
BLTWAHBESEEFICOWTE, B F Y —2—4F v b L GREE L,

[l ]

GeoDipa (JH548 67% + PLN33% D [E & MR B2 4E) Dieng MBS BT & M
L. ET7 VT 2T, A7 —/MZ X0 RKEE D 10%0 [HEEST 2%,
RNIp A — VR EE L TS Z EHBA L2, E£72, C/P 25 ONT 4RI
K OMBRESNAM 1y MREEZELEIND 70 E SC ZIEH LIoRAEICx LT
RKEpBELER L,

F o T, [FAHEGET 2 R TGHEmOX5R & LT SC oEAMNSIZM
252kl
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2—3—2) xBLD SCHLGHMROT A
[ FEhE ]

TGBULOHED =D A R 7 HgkiEhT (BPS) -+ APITINDO - C/P -
RS E R R I LT T I 2iTo7, £, BARERNIIZEW
THMRER - A IC BT 2 U 21TV, 2O liGHE L v T
ETSEHFOHEE 217 - 72,

[l
(FRAET )
MAEFEME TH 2D APITINDO = BARZFEHDEIN L TWD Z & Z MR
(2013 A 11 H 140 ¥ — 201543 A 190 #f) 425 & & $ 12, APITINDO
DOMAEY A F—EE AT LTz,
MRAERED Ny 7 248ETHSH C/P (5L 140 8, 2,800 4)., RADIANT
UTAMA (52 = 160 {1, 4,000 44) iZxt L, 72 LiF 10 FHDOS4ETH 10 -
5 EMDOIEEL L THD I L EE LT,
(238) HAOHMAETSHIZAILT 1, 300 fEMFEE
10 FH DOAEZET 35~40 fEH L~
72 15000 75 - 1£& 5000 HFHOEME 15-30 4 L~ v 04 TH, A
JEHRIE, BERREEERE, AT T4 CPESESEERICRE LT, &
FIFEBEZBEET 2 2 L1280 90 AR K D FrfeiIc Mk E L T 0 | 18
FOIRWTSENER SN TS Z 2R LT,
*ﬁf EIROTE LROMAE TSROV T, B E TR K E
WU - 7o — b E2FE L TOWADEHIRZ2WZ En b, #HitT —
HIXIR N EHBH L, Z2HED AT — 7 RV Z—n b OEBIITEHROFE
H EIFRe, AV —EXADOBE Th 5 AMER - Al b FEEOTSE)
MEEHA L THREL TS LERH D Z Enbholz
> C/P Tl, Bk NDT 25512 L 552 B3k 20 (B /AE1Z E & D
ZETHD, ZHIEARETOREOHAOEHTHY, ZETO
e EEAET DL 60 EBH/FREIC/DARENRHDHEDT L
EH, BLEIZITZEOEFHEEIT RIS TV, RRKFETHZ
DR TH Y, AL THIEMZRKETHEZRWE B D,
> REOMREHISIGERETH D 6S FHick LT, NDT 2R
SRR A BER L7228, B R O5E B BARE L TR L M L
DEETH T, 74 NVAEHEENOTELZEATH/NE A
v, MHEBEOFEHN Y EHE THR I TRV TH
Al
(A hFEER)
AAENTOXEFATICL Y, A > FRY T ORMEREE S « il
FIEDRFEHERR IOV TR L2, X 15124 > RR U TR DAl
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RRE ) DHER 22T,

(thousandbarrels per day)

5,000 +

4,000

3,000 +

2,000

1,000 -

@2yt (a==aiie )
F7-. ML HARENTOIFAEIZ LY . A > R T Oa b
rn DFEFENE] « @R 77 2 F U R MZOWTREEIT - 72, 16 [z =F
UV RiBE S DOAFERE ) DHERS % | 17 7L RFE L DA ER
T1OHER &~ T,

(# {i7: 1,000t)
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2,000 |
1,000 -

o

B ——

2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

- FRT
B#&

N

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

X 16 AMEREES0HSE

Hidft : BP Statistical Review of World Energy

-1 R T
B=x

B 16 =—F L RFHEMOLEERNOHER (2014 FLIRIZTH)
L R PERES RO LR OS5 & O FTARE
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1,000

=1 FRTT
B

B

2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

M 17 el rRBELOLEERSOHERE (2014 FLURIT TR

L - R REREE ER O A LR 05 % O FAa B

RFEEEEERNC L D &, AbEEDRIOEIE L LT, ¥ )
RN AT LA IR 30% KR ERAEL, 42 RXUT THE—DF 74
TT7 o= FTHF v RITT AU NERLEE 2 HBE 05, 2013

B\ZA v RV THIOT 2 AHEEE (RGN 10 T hy) &#3bH

FFoicHE, RFEAATA—D—DIT 2T EARTHRKRTLE
FEATDHLBRDTE, T T T AVITAERENTFEICH LA
L TWDZTF L UFEPEREIIZ 60 1 b/ 86 JJ U ETHIE EIFD
TETHD, —F. ABRIENERT 5 Y v U &L T TS R
ER LR OOHY, Tl NMERT L —ANTTE TIN5,
2y 7 v (IHEA I ET) BRI TF LT Ty — % ek
THERIFERLTWEN, EHIOBENAEETFE EFEHBL TS,

A OEIRPHEREIE L BRI E LTIE, IV E I FETF I F v v S

B AT I AR TR B A S R (RFCC) itk Ty, Yub'L

VEEPEREIII8 T FUEEE TEL TS, UKV Eft T e L v
EPERESNNL 62 T N B, F, BT N—T THLT VR
D, S TREMRENT TEENHO WL R E =1 (PVC) % HfE
DEFERET] 30 I b 2Nz, 25 5 b U HERR 2 5HE| L T\ 5,

(£ v RRTTIZHT HHLRO NDT it B4R E)

AV RRITITHET D8RO NDT iGN T, BLFD 2 DDk
WL DHEE LT,

O HAD NDT il i) b D e

@A v KR T ORFEN 7 NDT S4ED5e EHBZ A7 e FlHEE

O  HAD NDT MG & O LLFIHEE

HADEAED NDT i, —fRAEEIEN AASEIRE L0 T — 4
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LD e, BEZ L300{EMTH D,

1,691 1,627
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5 1,245 1,286
1,374 ' 1,21

1,250

1,070

997 977 1,026

96 97 98 99 00 O1 02 03 04 05 06 07 08 Q9 10 11 12 13

K 18 HEADNT ZX LT A30E¥07% EEoHB

L . —RAEEE N EAIEE T2 ERBRE /(R 7 b L T OEESY -

AR H A RME 20134510 A 1 HERE

BARDOA > RR T OAMERAE S - Alb RS AFERE 1%,
15~ X 1712k, ZhENHAROH 1/5RETH D,
PLEXY ., 42 R 7 TONDT g HAE 2 H A NDT i ik
O HBIHERTT 2 &L 1,300 (& X 1/56=260 (R B L 72 %

R, FEWHHEII A R TIZBW T, AARLFEREDOTFE
STHRENMTON TWARHETH D . EFRITZENE THID O EH#HE
Hsnd,

@ A v FRTT ORERI e NDT 24078 B A 7o Fo e

FHNDT 24 CThH B, C/P 72 5 NI RADIANT UTAMA D58 EHIAE « b
T EHBIZ, £ 41 0@ ThHDH,

# 41 FENDT E05E LK - NDT FHE5E B

SUCOFINDO RADIANT UTAMA

#1140 EH #1160 =M

N. NDT 3 5 20~60 (&M #1512

Ht s KR — A=V b Nce T Y v

Fio, BTV LD E, C/P & RADIANT UTAMA |31 > KA T T
ZBHLTENT 2 THDLEDZ LD, A2 R 7 NDT isick
FAMmE DAY =T % 50%ERET D,

ZOFEF, A R 7 TONDT ififzix, C/P D7 L NDT F¥5¢ E#l
A mIERD 20EME LTERD &,
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(20 fB+1518) +50%=7018H HFLe5,

D @Q&BEZ. 4> FRUTICRITHBRO NDT fi BT, TR
EOWERESVEND 100 EARE LHE L, Bitcoe TV 7R
BOFER, NDT G HAIC BT 2 MEHT — Z 1T L=, £
7o, HEFEMFOBRICIL, R CHEE L7 100 fEH % NDT midh#ie

ELTIEH L,

2—3—3) BHEFEBEEOEE

[AlR]

1) XERFEEICE S X, FESS o FofiH ATV, v U X NEER L
72 AWK Z v, AMEFET T DY A MILLTOEEY TH
bHe TNONTTA~) ==y hour T AN D,

£ 42 A R T7 ORI —%

ST HE BT 4 J A R RE
A< MTk HER Damai #4jH7T 17.0 75 BPD
Gl Sungai Pakning BT 5.0 J3 BPD
Rkl Musi (Plaju) S3d AT 13.5 75 BPD
ALER Pangkalan Brandan i 0.5 J7 BPD
T Uk HE Cilacap BT 34.8 J3 BPD
WD Cepu LI 0.4 75 BPD
(R Balongan ST 12.5 75 BPD
V=B (RLRA) B HER Balikpapan ST 26.0 7 BPD
—a—F=7 (RNTT) B VEF Kasim BT 1.0 77 BPD
9 ®MpPTAFE | 110.7 73 BPD

* BPD: Barrel per day

s —RMEEN Al F—Eiit e 2 —
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® 43 A FRVTORWMEFET T b—E CHlREEE )
. ey e K4 | WEfFRt | WERGE | A7
[5 k] [75 k] [ +] [75 k1]
=F L Chandra Asri 525 BETF | 1995 600 260 860
—F L Chandra Asri 75 BEFF | 2008
Ethylene Chandra Asri 260 Y | 2015
LDPE Chandra Asri 100 BETE 1995 650 0 650
REER) =F L Titan Petrokimia Nusantara 250 BESF | 1993
Low Density
Polyethylene Titan Petrokimia Nusantara 200 BEAF 1998
RS

Titan Petrokimia Nusantara 100 1 2011
HDPE Chandra Asri 100 BER% | 1995 100 0 100
REERY = F L
High Density
Polyethylene
PE Dow Chemical Indonesia 30 BEAF 1993 92 0 92
R x=F L (Pacific Indomas Polymer) 35 BEFF 1997
Polyethylene Polychem Lindo 27 BEFE | 1985

Polychem Lindo -27 {21k | 2006

Maspion Polystyrene 12 BEFF | 1994

Risjad Brasali 15 MEfE | 1994
SM Styrindo Mono Indonesia 100 BETE | 1992 360 0 360
AFLE )7 Styrindo Mono Indonesia 200 BEFE | 1999
Styrene Monomer Styrindo Mono Indonesia 40 BETE | 2002

Styrindo Mono Indonesia 60 BEAF 2005

Styrindo Mono Indonesia -40 (S5 2007
pVC Asahimas Subentra Chem 145 BETF | 1987 610 250 860
KU =1 Asahimas Subentra Chem 100 | BEFF | 1996
Polyvinyl Chloride Asahimas Subentra Chem 40 WETF | 1997

Satomo Indovyl Polymer 70 BETE | 1997

Standard Toyo Polymer

(Statomer) 87 BEfE | 1987

Standard Toyo Polymer

(Statomer) 80 WETE | 2004

Standard Toyo Polymer

(Statomer) -80 =1k | 2007

Siam Maspion 120 WETF | 1998

Eastern Polymer 48 BEfE | 1978

Asahimas Subentra Chem 250 | HAEx | 2015
VeM Asahimas Chem 150 WETE | 1994 500 0 500
Wb =LE ) ~v— Asahimas Chem 250 WETE | 1997
Vinyl Chloride Monomer Satomo Indovyl Monomer 100 BETF | 1998
EDC Asahimas Chem 155 WEAE | 1994 835 0 835
B b P Asahimas Chem 315 WEAE | 1999
Ethylene Dichloride Satomo Indovyl Monomer 200 BETE | 1993

Satomo Indovyl Monomer 165 BEAF 1997
EG Polychem Indonesia 80 BETE | 1992 220 0 220
FLTY) a— Polychem Indonesia 20 BEAE | 1995
Ethylene Glycol Polychem Indonesia 120 BETF 1998
=0 g Pertamina 276 BEfE | ey 715 180 895
A=l P Pertamina (EXOR-I) 210 | BEAF | 1995
Propylene Pertamina (EXOR-I) 179 WE1E | 2012

Pertamina 50 WETE | 1990

Chandra Asri 180 ek | 2015
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PP Pertamina Up 111 40 BEAF 1994 720 250 970
AN = I il Tripolyta Indonesia 480 BEFF | I+
Polypropylene Polytama Propyndo 200 BEAF 1998

Pertamina 250 k| 2015
RIFT LV Pertamina 270 BETF | 1990 870 0 870
RIFT LV TPPI 600 BETF | 2006
Para—Xylene
PTA Mitsubishi Chemical Indonesia 300 M 1994 1, 840 0 1, 840
ERLEET L7 2OV R Mitsubishi Chemical Indonesia 300 BEfE | 1996
Purified Terephthalic
Acid Mitsubishi Chemical Indonesia 40 MEfE 2000

Polysindo Eka Perkasa 350 BMEFE | 1997

Amoco Mitsui PTA Indonesia 350 MEfE 1997

Amoco Mitsui PTA Indonesia 100 MEfE 2000

Polyprima Karyareksa (400) | K1 | 2007

RS

Indorama (Polyprima % B I%) 400 if) 2012
A Pertamina 123 | BEfF | 1990 460 0 460
A TPPI 200 | BETE | 2006
Benzene TPPT 137 WEAE | 2007
M=z TPPI 100 WETE | 2006 100 0 100
hr=yv
Toluene
FuvLy TPPT 120 | BEFF | 2006 120 0 120
A
Xylene

* B PR, PB fnd, TR R4

U R EEE IR OB D5 % OGN

2) HAENTHEBIERBEDOH 5, C/P OREAKEEE = A LIBTEHE &
L. BRAE¥ETZ 2 b - EEAmERSt (Pertamina) -« EE HEIEE
i tt (GeoDipa) 72 HNIANERT T hA—7F— (Conoco
Philips * BP) iZxfL Tk 7 VU 7 &4To7=,

FLIAVHMXTOHRBE~OLT V7LD E, TH - AT
F U RFIERRITH Y . THEIZHOWTIE, EEROHREETH
B - WIORNEHE - i SN TWDHEDZ L Tholz, AVTTUA
[IZOW T, Chandra Asri, AR 14N vy RE T AT
A (SDM) HHThH o7z, o, BHREFEELELGIZ, BAANZE D
NDT D7 R AL HF—& L TCOZEKLONDT FHEOBE - 2 EL R L
TWDRILEMER LTz, FEBRIZ, —HOBEITR L TIE, C/P &3EL[H
TSCOTELV AR L—2 g &7V, @OWBELI RN,
Pertamina Cilacap BUHATTIX, C/P TT HRNRNHE TE R A
VT U AEY R — U — BT 570 E SCITRF L THRW B
LTz, PEHREFEZLTELT, FEMEEIToTNDT
W, AN = a UBA Ny TTLLOBRAT—AHERNT TG
AL TS, HMEE - B L —0iEE 0 <o, SC OISR ATREZR
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B 22— o 75 k% SC DTG H ATREMEIZ 21T TE 5 2 & 23]
L7,

AMA Y ¥y —D—>TIH 5D ConocoPhilips DY ¥ WNEF T 4 A%
FHEILT-, I A v RRUTICBWTIAY I EBIC ST &
AL TWD, BRI ATHFBENZZ N L7z SUCOFINDO ¥ 71 /L
Z ZJED Syuhada (K & & HIZSCIZEAT T LB T —v 3 v &5
L. mWELARENTZ, —FF T, SC & LR AZ Ve Lixid
Profiler & WO AEEZHWNT, BE L AT — /L ZFRIFRFIZHEAEL TW
D EDVHIBA LTz, RIMERE & RAEOREEED SCITHk D A Lz &
ZA, FELWEEBIZOWTITRIEN AIRE/e 7=, 11 A FabRfIZ355E
L7=F —H& % C/PANCHE R L=, SC &ttt i, Lixi Profiler

(X, EEME GV, BRI RY =7 A 153 &9 ik
IR AT 525, 40728 240 H 10 HRRETH D720, SC DIF
IMMT =T aX EBEY, X512, Lixi Profiler (%, Bl

D ORI E FEICHEIE VoA HEAE SCITEBE CREMRM T )

THEOBENRKRE L 2D, MATHOWORERIIR T T 7 DI
BIRLOTET, EEVESVET T 7 4 DIVIZFERTER,

SCOFINDO il & SC DFR D FFFIERLTRAEZN DN LIZA Y v &
EUTED, SCOEMIEDOIMNREATND EZATHD,

AWMAT Yy —D—2>THDBPZEFD BP Petrochemical dF L T
77 v MRl (FERSITEMET VT ZVlE) L7, SUCOFINDO
F LA TERR D ONCE — IR Z ANIEENCS I LTz Asy’ ari K
LEBizSCIcET AT LBy T =Y a v EFE LT, SCEE DYt
O NDT HAfF 2@ OB L2 /R &, BRRICix, mEYFo v v
v NETU AT TR (SN IZBITARE 2 —F > 7 F =y 7T
KT DT EMREEMBOA 7 7 —%Z T2, 7o, Hk-EiEF¥EICE
FABHIHE CO A vy MRELE LT, FLIDFT 2 MME
FHEIL T W2 & JEHT HREOFIEN D0 o T2, SIMIZE
FATERBIZER L2000, FPHHREOT-DDOHRE=—
ADO@ S &g Uiz, £/, EE B EES St (GeoDipa) Tk}
LT, C/P LEFTSCDTFELZ R L—3 g U &2ITV, HIBEE O
A —=nNDTHIZ, SCHRAEHTH D L ORFHEEET-,
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@ EEh3 : TRIEA - NDT ITHR D ¥ M iEEh
3—1. BUE, =X —HWEIHE (ESDM) Tix. PRHREICET 2 HAIOHE
BRI LTS, D ABORRER IR L, BARDO TR
HEHIECHANCEE T 2R E Y —27 v a v 7 RIC TR L, Bk b
T D MLERBEE AR < K5 1B & T 5,

ES/ESE)

D ATEETETY—2 a7 (S) &4t C/P BLONJICA DI LY, 2017422 A 22 H

(Z ESDM ARET 15 P axae=s CHRfiE L 7=
7 VxS, ORIEORIT, QUHOREHIEE, GSC OISR L, OARTHEOIEE)

EHHEDRER, GSC DEAETOTEMFH], CHDEIZRT 577 > boZeat & ikl
i, OERUSE L LT,

2)

THEY—rvavy/ & SCORER

TREY—r v a v IEEFEHREOMRIT
M 19 {TEEMIV—7v gy
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= 44

THREMTY—2vays TV F

Time Agenda Presenter
9:30 9:35 | Welcoming Speech ESDM
9:35 9:40 Welcoming Speech SUCOFINDO
9:40 9:45 Welcoming Speech JICA
[Presentation]
Outline of ODA Project, Chugai )
9:45 - 10:15 , . Chugai Technos
Technos' s Services and
Introduction of Scale Checker
[Presentation]
Introduction of Variety of .
10:15 - 10:35 ) ) Shinko Plantech
Preventive Maintenance Methods
with Scale Checker
[Presentation]
10:35 — 10:55 | Output of ODA Project (Results of SC | SUCOFINDO
Demonstration)
[Keynote Lecture] Yok?hama
10:55 - 11:15 . . . National
Preventive Maintenance in Japan University (NYU)
. B . . SUCOFINDO/Chugai
11:15 11:55 | Question and Answer Technos/NYU
11:55 - 12:00 | Closing Remarks Chugai Technos
HiBh MR X0 PERR
[k ]

1) WS, 2017 4E2 H 22 H 9 W 30 4375 12 B E T ESDM AR 15 D= T,
ST 7 AL C/P, JICA DIAE TR SN, A > RRUTITERERE D 19 4 0%
MA&HY | JICAA > RRTUTHBEHNLS 280N H o7,

2) FEFHREIZIBV T ESDM OFEMEREHS] « 2> 7 T4 7 2 ZAH ORI ED
(B OA MM DO Tz, fiEa A N EZeERNRETHY . A=D1 A
YTV T 4 —OBEREEAL, AT O L AEERIZ AT T IEE AT o T
%1 &, BITD ESDM O FFEHZI DWW TR E R D - 72,

3) C/PLY IJICAZBY =2 MZEVHAER, 4 FRXT T TCOWHEDE, 4T
7 ) AEDWHINTLY | BIEW ODOFRICOWTHREDT Y u—Fn3dbsb) &
AREEORRIMN DS N H -T2,

4) Fi=, JICAA v RRUTHEHFN G, JICA O F/IMEZESRONF ORI (B
B, 3BEDSCOfth) bz, H4T 7 ) AD2=— 7 il ThH D SC BN EF
{RICIEET DA RRTT O T v sOZEHmAOR LICHERT 2 2 & oM@
b7,

5) ABOWS Tk, B P EREEZ B CTERICIThIL, SCIZHd 2L 0m &
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WRENT, BREEHEOT LY T—Y a b IRBLED B, KFEEDIFHD
B, SCOFAGMEICONWTITHmE I L Bbis, 61T, B%RT S
ESDM, C/P DREN, RBREZL B WSK TETSIL, BELOG I NEFESNT,
F7-. ESDMAREE S JICA X795 ESDM A OWHEEL N H I L &, A%
o FEREFEIT X DAHEOHAN RS O R BIRE THA SNFHMis T b Z
LR EINT,

* 45 ITEEMT T —2 ¥ a v FBINEE
No. ¥4
1 | ESDM (= r/v & —§R & i 4 7 A 5R)
2 | Bapeten (- /J#LIT)
3 | SUCOFINDO (== #aA iR A 3E)
B ;WIS XY fRRE

6)ZNMNEFIC L D EEEMFEHE
a HAfT)FIE
SSCIFEE DA EXGE L THAT 2L D0, ZOEO AL, J&E S 12> (ESDM) ,
=SC IXkk~ RHEEMICIERHTE 5, ORIX 24 T b 24 4 F F THIG ATHE,
Z oy REREEYN I RIMR 2 2 (X7 R, MEIXT 7 AF > 712 b RG]
BE, SmEEEED X 7720, EZETRIEN S D ORA N Al HE,

- REABE A OBRE I L BE AEED, A 7 —MBYFIZ b2 52> (ESDM) .

SFEDBERIND 2D, BERICEVAER G IVUTHIETE S, &A1 7—3X
A TORIN S B FRELIVTARE, MEVFHE L Ta—F 0 72 lET 55EE
LD,

A= NVIETTRUGEOREL TEX D0, 2. 7 Ly ¥y —ORBRAILA[HED (ESDM) ,
SSC T TIHEOREBITTE eV, BEEBELHAGDODEDL Z ERE LN
%, BMAEBEOBREIITRE, /-, #ECLY 7Ly y— UL T TORAEILA]

[ =
HEo

- SC OEEET D NI EAZR A, I X R EOREBREIZIEHATE S50 (ESDM)

SEEICIIHHEN LB, K E i GHRIFIZ 13 BAPETEN OFF rl 28 08, REO#IEIX
HoT 7 ) A OEANE & IR o TV D O TREZR N,

SR EORBBREITTE RV,

AEHIEEICREE L, £E=2 ) 7 EREOEBEURDOHERIZE D X 5 72 b D, itk
BOMRMOX ¥ v 7 &M 5 HRITH 50> (ESDM)

SHOMRITAIRIEANLRD TR E W TEU, AT F o ZITIREBH &AM
B RO BT 53 K,
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SRV TR B DR EVEICOW T L TWA L D Z L0 D RA > M
(ESDM)

SBRAFICHR L TREEDOHIIEZIT > T D,

« SC OMANTMEAK POH FELE T H AlHED> (ESDM)
SRAITEE LV,

b ODA FHE~DOHIFF - BALFIH

< B & AMERRICEE LT, AT, BARICBWTT T MEBROT A J L
DORERNL T T > MEIREEOMHARBOX v v TREL, AMBEROLEERH 5
ZEERER L, A R T TH ESDM D 90 4 DA E D 9 B 70 441X ELikn
<, EHSEAEDOTERT 2 BARIZE T A IRMOX v v 7 L HLUOBR B E & T
%o ZOMBEORIDT=HD NMANED T JICA DFZEEZEL L=\, (AT 4
<)

SRR L, OJICAIEG to 6 _XR—Z2DWHNFEATH S 2 &, OmEREREE
MOELBEZRMOAFITHEEL TNDHZ &, @FELZITHOVNTIE JICA #4385 & DR
Dz 5 & OB, (JICA FHHT)

3—2. 9 bF—F—IZk L THERDFHREDEFLELTIHEEN BT 6T
e BRI A Y v FNEZBATEORERRE Y —r v a vy 7 H2BL, T
BHERBIARDE 27 « Wik O K 2K 5,

[ et gera]

D) T bhA—F—mFU—2va v 7Y, C/PEBLOJICA DL,
2016 44 H 20 HIZ C/P RS 3 Mgk = CRAME L 7=,

2) TVxUHIE, ORFEORI. QUtHOEBME, @OSCOTEL A RN — =
v, @SC OFENBETOERFER, @FEMNEICBIT DT T DR L LG
i, ®FF X ML—va UREOWRH ., OBRIGE L LT,
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£ 46 TV RA—F—RIT—Iav S TVUH

Time Agenda Presenter
9:30 - 10:00 | Registration & Coffee Time -
10:00 - 10:05 | Welcoming Speech SUCOFINDO
10:05 - 10:10 | Welcoming Speech JICA
[Presentation]
10:10 - 10:30 | Outline of ODA Project and SUCOFINDO
SUCOFINDO Services
[Presentation]
10:30 - 11:00 Introduction and Demonstration Chugai Technos
of Scale Checker
[Presentation]

11:00 - 11:25 | [ntroduction of Variety of Shinko Plantech
Preventive Maintenance Methods

with Scale Checker

[Keynote Lecture] Yokohama
eynote Lecture

11:25 - 11:50 ot ) . National
Preventive Maintenance in Japan

University
[Presentation]
1150 - 12:05 Contact DeFalls for . SUCOFINDO/Chugai
Demonstration Inspection and Technos
Scale Checker
SUCOFINDO/Chugai
12:05 - 12:25 | Question and Answer /Chugal
Technos
12:95 — 19:35 Requeét fo# Answering System Science
Questionnaire Consultant Inc.
12:35 - 12:45 | Closing Remarks Chugai Technos

12:45 - 13:30 | Lunch & Praying -

P A KD PERR

(A ]

ARU—7 2 ay I 3842 HFF L, SHEBNBIM ULz, 1A RRUTHAR
KREAEFEFLE . JICA A & RRU T HFEREM 2 4 DS MEGT-, MU
(TR oIy, TNNEIFRT ¥ U RIT A R ERFREOSMBH Y, F
B S TERM A B TIEFICIT DAL, SCIZXHT ABLOEm I BRI, &
HERBEOT VBT —va bR ED LN, V—7 v a vy 7BINFEILET
BT 50872, SCOFMEICHOWTIIHoBfEShi- L Bbh b,

Flo. BMFIHRT DT o — N T, 8 54 [SCOTEV A ML —v 3
VB EAET D) LEEZLTRY ., HEBHRAENS LELAFE L,
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#4717 I MA—F—MATT—T v a vy BN E

=
o

gl 24

AKR Corporindo. Tbk (it CA))

Angels Product (& fhex$t)

Chandra Asri Petrochemical Tbk (Cilegon) (fiM{bF=tt)

Geo Dipa Energy (MUZEARSFEIE = 1h)

Indonesia Power (FE1&4t)

Permata Dunia Sukses Utama (& iheth)

Perusahan Gas Negra (Persero) Thk Mttt (KIKAH R))

||| o] w || =]

Star Energy (Kakap) (fail - H A - #iEIEESH)

R s AT KD PERR

3) BMNAEIC XA FEEMEE

3)-1

3)-2

Bl A
C/P I G I TS SC THRAETEX HEEDY A XX EORE)N (Fr > K77
Z )
S FBERDOIL2 A F~24 4 F, 24 T REIIREORKEE DR TR,

SC THETABOBRERMIZEOREN (F¥r F772Y)
=SC/PHEMTICEE L-HETIE, 1 @bz OMmERRIL 156 HRES -
7=,

B DR b RARTRE) (Fr o RI T RY)

=SC ZRLEITIR > CFEITEN L TAF ¥y =0 795 LA LTV 5 ERTO
MOFHENET D, ZOHIETRIBRMAOFTREMZRD Z LITTE 2,
B, TIULGHNRERTEOT S, & DFE OB ) S,

SC TR\ T AMEIZHIRIZH 20> (AT 4% =mFV—)
=7 T AF v 7 HEE THIE ATHE,

SCIEPRIEM THNR—=E N TN DA TOREILATRED (AT 4 /3 - = F T —)
SPRIEA O LEE D53 AU EHIE P RE,

SC THIETE DNV TDORE SIHIBRIZH 20 (AT 478 =FT—)

D 24 A4 FF T, TNEBZDGEIIRE SRR & 16 BN VEE,
PNV TIEREL E BB AEBR TE YA X THIIE, FOREXETHHEAE
Al e,

7T b A —F— DO - BEOEE
Bl Z XA O TIEIZ T & 724ME OBA ORI E SC THRA T 5 Z L IXA[EED (A
VRN —)
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3)-3

4)

SSC I BMAREIE TIZ AWV, SCAEEICIN> CFEITEIN L TAF vy = /7
T5 LRI S CHERENELTHT-D, k%ﬁﬁﬁf%hiﬁﬁf%é
N5,

LA O AR 1L EOFRRED (4 R T /80 —)
K EIIHZERTEI0%FEE, Bz X, o TNV ARy — U3 — D7D @\
THRETE AN, EBEO R — 38— TTlI W=, ZO0KBEN TN 5,

SCT/ZuA® s arDl Iyl ERETLHIEIEAEN (F¥ RI7T7AY)
=SC TIEZ 7 v ZITMETE R, HOHRCEE I CHRE E A S bE T o038
NHDHDT, C/PITHMEZKIHN-ZTZE 720,

SDM TAHRA Z—DOWENR TR > TNDZ ENHP L, ZORKEZ I 2L — 3
VCHMERRT D Z LIEA[EE (Fx v KT T RAY)

SNDT THAEF[HE, 7272 L, MEHEE TR~ 7o, BIBIZE > TomEFIEE H
WOHMEND D, BlZIX, 77y 7 I3REICTELHEOTD, IMREEES
WA RIGIE DA %)

7T N A= — DB S
HARTO SCIZ X D9k L~ VRIE DI Sivion, RRORAEILAE C/P I
5 X772 SC THREED (Fxy > FFT7 A V)
=C/P It HFEA O SC TIIMFHREN/ NS TECZOREIZTE 2R, RL~UL
WIE DR ZAT 5\ ITF IR A AT D BN S 508V 7 Md ki
HbH, B, BARTIIEI T L 1L FHRY LILOBSHRIRZMEH LT\ 5,

SCIZRI3 25kl & HFF

WS TOEEE, 7 > r— hADIEEING, SC X Dl & WiFF 2 B b= (3% 48 &

)

SC 3 ZOMEIZ B 5T PIE TR, PREMITE DI T D556 HRIE RTHEZR 503
Pl S CWND, i, ROAEA~OXIES, BEEHE~DxN 7 E0ife & LTS

77,

Fo, WEGRE LT, WES FIA( L, KRE—E DY 2R L—F— A —VIE
72 EFTR OREREA~DOEAT ORI VR ST,
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F 48 SCIZxHi iM% (X7 bA—F—)

BULAR TRl S h T % HIH BERELE BN IR S L7 HIH

s RO, KBUZ T — /T D~OxfRn] | - WIEREOREE A L

AE (KM SC & K& 22 U #E 2 - U] < 7T v I RAESORIG

[15) BRSNS T T A O

- A T OMEIZE D b FHIE ATRE cRRA—E V2R —H DR — )L
- RIEANCE DN TO T HIE ATRE &

« A=) (VA AP A ) HIEFHE
CJERMRAE D EE (KIBZ2 AN H D55

H AT KD PERR

3 — 3. PR RESRENFE - A — B A AR B ERHE A S b A E4y
Hommet, (% 70— b a7, NDT Y — B 20 Kb 723
- REE1T 9,

AIFENZRB T, 1) fFRONDT £ETGHE, 2) EVRAETLVOM
. 3) v~y N TA AFEOE, 4) HEMHEA, 5) FEHHITA
EiToTW0b, b2, ThbaEEx-. 6) C/P L O REEIZOWNT
Wik xEiT 72,

3—3—1) FKDNDT E5TEHAE
[ Fe e g2 ]
2—3—2) THELEZ., B NDT EBE T HEIREIC, [FRLE)EE4
N LT, fERD NDT B THHEE 217 - 72,

[AkR]
Tita~c OLEBEZR 2N 25 2 & TIED NDT 2B ORE 1T -
776

a. ETOTHSE

b7 V7B e, NDT sy - NDT #sshidh & &, EIL ik

T A/ MBI Td 5 2 & VHIBH

v’ NDT i - NDT #eniioeihids & b, 7¢ RIXE A Ml o
o i S d 2 LI, BRI REEIE CTh D
Global Solution Technology (GS)#EiZRV\Tix, 2012-13
BTN T, NDT Bs DIRGEITAFF CTod o 7223, 2014 4F
VA A D B A S 1 S0%FREEVE BIAA TS, 2015 E G
MU T 5 EHEL TS,

v NDT &2 DWW T b A& DR T2 L - TRERIC FITE
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ﬁﬁMbofﬁD C/PHOFERTIE, HlxiXy =71
AEL FA—RAEIZBIT 2 BMOFZEE L TETW\WD,

¥ a A RKMBICBAERZR L, WEBHERERR O 720, R
011&Gas FEFIZKRTT 2 BUN S OIHINIRE > T b, £ O
By BRGSO A T U RICEE T D TR D RS A, BE
PRI DHEFF OB NEEREEDF v o A Lo TV 5D, BEfFER
KIOMERFDOEE TH - THEFUKMEITHERE D TH Y | Bl
VR TH D,
A 30 LU ED T T RO RRBEHLICONW TR, 0L 2
ABHFED NT (BT ERICEEL 52 T, 5%, SKK
Migas 2377 > N OMHLERRIZ X T F8FE A H B DO—2 D5
PEE LT, RRBEHBILE SR LT UL, THEBNIAN 5 Al
MITH 5,

b.  HEHIM TS E
—HT, AV RRUTBRL TEFREERBE A —TTF ]
(RIPIN 2015-2035 4F) (Z&W\ T, SGMPTHTHEER I L 0 JFhL
) Z2 8FIB&E LiFs 2L, ROWNTRRT A, ARREH
[l PE D FELE R BUFURE 235 L 7 AL S EZE DI RIR 24T HH LT
Wb,
AARDOEMFETHOILFTERRICLD L, T & I 132024
DT TH Y~ 2B 8 3 » g CRUMpT 2 Hiak 3 213
7, BEAFD A BT 2 IR 53 CH D . BriflihpT o L PEEE
TNIE 30 TNV AVERE, TOIH2 hnEh I~ 2 U5
FAERAR L Z 2 &% U BRI N AT NI ZIERE - Tk
. %Y 1 rrEREAERRFF Y RZT7 ANl
J1v (CAP) @a v F— RS LV Yy UVEERT LI L
MENRENTWBEHRUETWS, -, AbFEEIZ SN
b, MRS DOEEDT I DORMFTD 5L, fAfkEHEEL
HESNTWADIFHRAAa T, FI7F v 774 ARl
BFEoTRY, 7% I 70w 2 HFTOFHHEERGHETH A
{LFEEL OMENERERT —<ICRD LM ETND

c. THitREDOEKRE
AREEZE L THREDOE KRES, A v Ry T Hael
DRI O EBEE~ O IZ . BARE HT2 Y
BRAEBRAPEML TS EIBESND,

PLEIZ &Y o EHECITIUR W LBUR 235 T TRl 5 kML e 5 b DD, 10
FERBEOPTHICIT, OAMHERTZ b - AlbF7 7 > FRBURD 2 5
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FREEIC72 0 . QHAIEE &7 OMRELHANBAED H AW A OKEEIZESL &
T 5L NDT didlTm AT, 1,300 (&M X 1/5X2 =520 (&M £ THERT A A
REMENREZOND, 77 v MERFHEIZOW TUIFFICE LI DO TY TIZHONT
RN BER b H D 2 &, THREDOE KZFEOEENZ T EEE 20 AlHE
WRDHHZEHEEEETDH L, 10 FEROTEBEIL, 200 FEARELEZ LN
by ZOMEHERIIFEHBEREDO~DA Ty hRTA—=F L LTz,

3—3—2) EYRAET /O
[F2hara]
EYVRAET NIOWTIEL, a) NDT H—E A «b) SCHRFED M i TR L
77
a. NDT #—t =&
EURRAETIVEEOFITEE LT, BURO C/P O— ki e
IZOWT, Py INEEEFELTeT V7 EITo7,
BIHE NGB IC X 2 — B AR OFIERE E LT, BADD OKRE
BIREBICE 2V —ERBHERFI L TV D 23, ZOIREFEIZON
THEH AT,
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BACKGROUND

The Republic of Indonesia has invested huge amount of money in industrial infrastructures
since the 1970’s.

The Master Plan for Acceleration and Expansion of Indonesia's Economic Development
(MP3EI) from 2010 to 2025 shows that Indonesia will continue to invest in its infrastructure.
Yet, some infrastructures such as oil refineries and chemical plants constructed in the 1990s and
those are at the stage of retrofits and rehabilitations. Thus the maintenance and safety of oil and
gas pipelines and various manufacturing factories in particular, are one of the most urgent
issues to be addressed in the current situation since oil and gas play a significant role in
Indonesia in terms of exports.

Under such background, in the study conducted in 2013, it is confirmed that preventive
maintenance inspection techniques which Chugai-technos provides can contribute to
infrastructures and engineering skill development in Indonesia. The Survey conducts pilot
projects aiming for the improvement of preventive maintenance inspection skills and raising the
awareness of such skills through installing non-destructive test (NDT) method using Scale

Checker (SC) developed by Chugai-technos.

OUTLINE OF THE PILOT SURVEY FOR DISSEMINATING SME’S TECHNOLOGIES
Purpose

The purpose of the Survey is to improve and upgrade the inspection techniques on industrial
infrastructure equipment by installing NDT method using the SCs and other testing equipment.
Through this survey, the concept of the importance of preventive technique and conservation
activities will be recognized to SUCOFINDO and other institutions connected with industrial

infrastructure.

Activities
Activities 1: Disseminating activities of NDT

1-1)  To introduce the SC to SUCOFINDO.

1-2)  To disseminate the application of the SC and necessary inspection plan and
techniques for preventive maintenance to SUCOFINDQ’s inspectors through
inspection trainings in Indonesia.

1-3)  To implement trainings in Japan for SUCOFINDOQ’s inspectors, for the purpose
of sharing NDT, including of planning, inspections and data analysis, on
preventive maintenance.

1-4)  To implement and instruct pilot inspections with applying the SC at pilot plants



in Indonesia. The pilot plants have been selected among the refineries owned by
PERTAMINA and leading chemical plants which are the major client of
SUCOFINDO.

Activities 2: Verification and Dissemination activities on the utility of NDT utilizing

the SC

2-1) To confirm the utility of the SC through the Activities 1-3. Feedback is obtained
through the Activities and used to specify the required specifications for the SC
to disseminate in Indonesia.

2-2) To explain the characteristic and utility of the SC to APITINDO (an association
of local inspection companies) and confirm a potential of dissemination in
Indonesia.

2-3) To understand the potential demand of NDT by utilizing the SC and of
purchasing the SC, etc., and research/consider the prior target and measures to

disseminate.

Activities 3: Dissemination activities for preventive maintenance and NDT

3-1) To provide information about Japanese law systems and regulations of preventive
maintenance to regulatory decision makers of the relevant directorate of the
Ministry of Energy & Mineral Resources that are currently reviewing to enact
preventive maintenance regulations in Indonesia. The information has been
provided through workshops. In this way, the significant concept of preventive
maintenance has been shared by the upper class of the government. The
government can expand the concept into Indonesia.

3-2) To hold workshops for plant owners to explain the reality and preventive
maintenance merits of the middle and long term operations in Japan. As a result,
the concept and knowledge of the dissemination can be ensured.

3-3) To examine future cooperation candidates for equipment sale and inspection
service business and its sharing roles and clarify work flow. The dissemination

of NDT service is researched and considered as well.

(3) Information of Product/ Technology to be provided
1) SC: to inspect the residues in the pipe of oil refineries and other chemical plants with
weak radiation. The equipment introduced in Table 1 has been developed by

Chugai-technos.



Table 1: Outline of SC

Product name Scale Checker (SC)
Specification Radiation 3.7 MBq (Mega Becquerel) x 1
source Radioactive half-life period: 30 years
(Cs137) Energy: 0.66 Mev (Million electron volts)
Device Detector approx. 10kg, 330x%330x140H (mm)
Driving Motor Drive up to 24B (without fluid)
Device (Pipes up to 24 inches)
Features SC is an inspection tool which allows inspectors to examine the inside of

oil and gas pipes from outside by transmitting feeble radiation.
Main features are as follows:
- to measure the scale inside pipes from outside without stopping
plant operation
- portable inspection device which is adequate for multi-inspection
This device occupies 70% market share in the whole of Japan whereas the
sales result abroad is small quantity so far.

Comparison of SC
with other devices

SC has the following properties;

- to inspect without stopping plant operation,

- portable system,

- to image the measured data on site, and

- to utilize Cs137 for radiation source which is more feeble and safer than
others.

Sales performance

Domestic: 103 units (oil and chemical plants)
Overseas: 5 units in China, Australia, Tanzania and Indonesia (for
Japanese companies)

Size

Detector 10kg, 330%330x140H (mm)

Installation site

Installation is not required.

Quantity for this
verification survey

3 units

2) The necessity of NDT for preventive maintenance: it can inspect future defects and

malfunctions before stop operating facilities.

(4) Counterpart Organization

Indonesian Side: SUCOFINDO

Coordination Committee: For the effective implementation of the Survey, Coordination

Committee will be formed by the following members: Chugai-technos Corp, JICA,
SUCOFINDO and The Ministry of Industry and The Ministry of Energy and Mineral

Resources.

This project will be implemented by the organizations as shown in Table 2.




Table 2: Respective Roles by Organizations

System Science Shinko RO bt
Activities Chugai-technos Deloitte y National SUCOFINDO
Consultants Plantech .
Univ.
Support for
. . Marketing Planning and planning Market Making
Verification . and - - : .
survey Implementation | . evaluation appointments
implementa
tion
Tralmng in Planning and Suppprt for Support for. Attending
Indonesia . - planning and Implementati -
Implementation . . lectures
. I and Japan implementation on
Dissemination
. Support for
Planning and . Attendance and
Workshop . - planning and Lecturer Lecturer .
Implementation . . assistance
implementation
L . Planning and Suppf) rt for Attendance and
Coordination Committee . - planning and - - .
Implementation . . assistance
implementation

(5) Target Area and Beneficiaries

Target Area: Jakarta, Cilacap, Balikpapan

P’

Jakarta

Cilacap

Figure 1: Target Area

Beneficiaries: Officials of SUCOFINDO, APITINDO, the Ministry of Industry, the

Ministry of Energy and Mineral Resources

(6) Duration

From January 2015 to May 2017




(7) Progress Schedule

Table 3: Progress Schedule

Activities

2017

2015
| Jan | Feb ‘ Mar ‘ Apr | Mayl Jun | Jul | Aug | Sep ‘ Oct ‘ Nevl Dec

216
Jan | Feb | Mar | Apr | May | Jun | dul | Aug | Sep | Oct | Nov | Dec | dan | Feb [ Mar | Aor | May

[Activities 1: Disseminating activities of non-destructive inspection techniques.

Plan
1-1) To introduce the Scale Checker to SUCOFINDO.
Actual
Plan | sp— o e
1-2) To disseminate the application of the Scale Checker and necessary inspection plan and
[techniques for preventive maintenance to SUCOFINDO s inspectors through inspection trainings in
indonesia.
Actual | mj— -
Plan | e—
1-3) To implement trainings in Japan, for SUCOFINDO' s inspectors, for the purpose of sharing non—
destructive inspection techniques, including of planning, inspections and data analysis, on preventive
maintenance.
Actual | p——
Plan | e—
1-4) To implement and instruct pilot inspections with applying the Scale Checker at pilot plants in
lindonesia. The pilot plants wil be selected from the refineries owned by PT. Pertamina or leading
chemical plants which are the major client of SUCOFINDO.
Actual | ——

[Activities 2 Verification and Dissemination activities on the utiity of non-destructive inspection techniques utilizing the Scale Cheker

"

Plan o
2-1) To confirm the utiity of the Scale Ghecker through the Activities 1-3. Feedback is obtained
[through the Activities and used to specify the required specffications for the Scale Checker to
disseminate in Indonesia
Actual
Plan o
2-2) To explain the characteristic and utiity of the Scale Checker to APITINDO (an association of
local inspection companies) and confirm a potential of dissemination in Indonesia
Actual —
Plan =
2-3) To understand the demand of non-destructive inspection by utiizing the Scale Checker and of
purchasing the Scale Ghecker, etc, and research/consider the prior target and measres to
disseminate.
Actual -
[Activities 3: Dissemination activities for preventive maintenance and non-destructive inspection
3-1) To provide information about Japanese law systems and regulations of preventive maintenance
lto regulatory decision makers of the relevant directorate of the Ministry of Energy & Mineral Plan
[Resources that are currently reviewing to enact preventive maintenance regulations in Indonesia. The
information wil be provided through workshops. In this way, the significant concept of preventive
maintenance will be shared by the upper class of the government. The government can expand the | Actyal
concept into Indonesia
Plan
3-2) To hold workshops for plant owners to explain the reality and preventive maintenance merits of
lthe middle and long term operations in Japan. As a result, the concept and knowledge of the
dissemination can be ensured.
Actual —
Plan -
3-3) To examine future cooperation candidates for equipment sale and inspection service business
land its sharing roles and clarify work flow. The dissemination of non-destructive inspection service s
rescarched and considered as wel.
Actual - =

Legend: S— Domestic work NS Field work




(8) Manning Schedule

Table 4: Manning Schedule

- 2015 Total
Responsibilty Name Company | %)
© Jan | Feb | Mar | Apr | May | Jun | Jul Oct | Nov | Dec May [ Site |Domesti
suko ugai- | Pan 8 h 8 3 280 220f
Project leader | ok D —
aimi echnos | powar| | [ 2) 1| 1] 1| [2[ [sJ] 1 [1]1] 1[5 Al a] |4 273 550
Market creation | Masahiko | Chugai- [ Plan 000 009
/P Training Takuwa | Technos [poo o1l oo
Makctcesion | Showo | ohua- | Pon o[ []]e . R
G/P Training Ishitaka | Teohnos [0t w i ‘ ‘ 5 2] oaol
- | Pen 8 |2 2 4 173 220
/P Training | Hideki Sato| s
echnos | pctual| | |3 afaflz| | o] [rle]efo]o] 243 295
Yasuhiko | Chugai- | Plan g 6 173 220
/P Training
Shoyama | Technos | sy | | | aff] 1 3 1 11 110|275
Shigeru | Chugai- | Plan o 187 220
C/P Training o Tooh
o eehnos | actual 13 ! 000 255
p dunichi | Chugai- | Plan 000 000
G/P Training
Kono Technos | actyal ' ' 173 073
Yuii Chugai- | Plan 000 000
©/P Training | g Tooh
inhata echnos | actual ' ' 0271 030
- | Pan 000 0.0
P T | v | S
eohnos | ctual 013 0.20)
- | Pan 107 220
Markot oreation | Youleh! | Chuger
zukawa echnos | actual ' 11g] 128
Workshop Yuka Chugai- | Pan ElZ 067] 220
Committee Matsubara [ Technos [ aceuar ‘ Bl B I
Deboitte | Plan 2| |2 053 1.0
Chief advisor | Ns*'*!" | Toushe
shimoto | 1o mateu [ Actual ' ' s| 1] 047 1.3
Business Hiroshi Delofte | Pin 3[2(2 053 205
development | Fujwara | Tovne [0 1[5 047 159
Business Tsunetoshi ?:L"c';‘: Plan 000 000
development e | Tohmatsu | Actual ' 000 075
Michio System | Plan B 1|8 087 090
Project promotion(D)| "2 Science
an Consultants_| Actual ' JEERE ' ! 053 125
Project promotion(2) | Shinichiro | Garbon Free | Plan ° S8 173 220
Training planing(1) | Takeda | Consultng | aceuar Al ARAEDAD 3 3 001 299
System | Plan 4 18] 2 173 200
Training planing(2) | Akiko Kaiho|  Science
Consultants_| Actual 1|2 1 3 1 100 275
C/P Training Yuudai Shinko | Plan °° 137] 480
Workshop support | Sasaki | Plantech [, 00| 000
G/P Training Jun Shinko | Plan 000 000
Workshop support | Kobayashi [ Plantech [y o Talele il ia ‘i| 023 210
©/P Training | Kazuhiro | Shinko | Plan 000 009
Workshop support |  Touno | Plantech [0,y s | [1]2 i 0o 1.1
G/P Training Yuii Shinko | Plan 000 009
Workshop support | Terasawa | Plantech [, Al P ‘ 000 050
/P Training Shoichi Shinko | Plan 000 000
Workshop support | Muranaka | Plantech | gy qf 8[2|2 1| 000 075
G/P Training Takumi Shinko | Plan 000 009
Workshop support | Sakagami | Plantech [ 3 g 000 o010l
©/P Training Hanako Shinko | Plan 000 000
Workshop support | Kubo Plantech [0 | 000 oo
orkshon 218 |y sl Nssoms [ . . o o
Comittoe support University_| Actual B 1T W[ | i JTHTTE b 021 09
Fiold work

Domestic
work

(9) Implementation System

The installation of SCs was completed in November 2015. Such tools were stored in the Head

Office of the SUCOFINDO and distributed to each location after the pilot inspection was

completed alongside the local training at the Cilacap and Balikpapan branches. Table 5 is a list

of implemented location.

Table 5: A list of

implemented location

System

unit

date

Implemented location

SC

Nov. 2015

SUCOFINDO Head Office

SUCOFINDO Cilacap Branch

SUCOFINDO Balikpapan Branch

6




3. ACHIEVEMENT OF THE SURVEY
(1) Outputs and Outcomes of the Survey
1) Verification and Dissemination Activities

The SCs were shipped and arrived in Indonesia at the end of November 2015. On the
other hand, there was a delay in the purchasing of the radiation source necessary for SC,
but as a result it was obtained at the end of January 2016, and implementation was
completed.
After the local implementation of SC, local training were conducted in February 2016
(Jakarta), July 2016 (Cilacap), and September 2016 (Balikpapan). There were total of
38 participants, which exceeded the expected number of 30 participants. Active
questions and answers were conducted between the instructors on the Japanese side
and the SUCOFINDO inspectors, and there was a high expectation for the SC. A
survey for comprehensibility check was conducted, and the “How to Use SC and the
Transfer of NDT technology” was completed for all participants.
Regarding implementation of training activities in Japan, the dates were changed upon
taking into consideration the SUCOFINDQ’s request, and the activities were
implemented two times. The targeted “Technology Transfer regarding Advanced
Inspection/Data Analysis for the Preventative Maintenance for Plant Owners for the
Management Class and Inspection Leaders” was completed for 10 people.
The PERTAMINA refinery in Cilacap was chosen as the location for the pilot
inspection. The pilot inspection was a joint coordination among PERTAMINA staff,
local inspectors at the SUCOFINDO, and the JICA team. On the other hand, the pilot
inspections in Jakarta and Balikpapan were conducted for pipes in buildings.
Furthermore, a workshop (WS) for plant owners was held on April 20®, 2016, and a
total of 8 companies (14 people) participated. Of the 8 companies, 5 companies
expressed interest in SC demonstration inspection for within its own plants.
Additionally, a workshop was conducted for APITINDO (Association of Technical
Inspection Companies in Indonesia) on April 21%, 2016, of which 17 companies (23
people) participated. The participants from the APITINDO member companies
expressed their high expectations for SC. The workshop for policy decision makers

was held on February 22" 2017 jointly with SUCOFINDO targeting ESDM.

Photos from the workshop for policy decision makers is shown on Figure 2.



workshop for policy decision makers and Introduction of our activities
exhibition of SC

Figure 2: Workshop for policy decision makers

2) Business Expansion Plan
Research on market size, potential customers, market price, competing products, and
regulations and design of business models were conducted. The results of the business
model plan are as follows:
- The SC sales entered into a distributorship agreement with SUCOFINDO EPISI
- Upon negotiations with the SUCOFINDO, a comprehensive MOU was signed

regarding NDT Services. The results are laid out on the company website as shown in

Figure 3

Source: Company website (http://www.chugai-tec.co.jp/article/show/id/94.html)
Figure 3: Collaboration Agreement signed with SUCOFINDO

3) Outcome




5)

The safety and reliability of the industrial infrastructure equipment such as piping etc. may
directly lead to a socioeconomic interest, and in order to maintain safety, it is necessary to
maintain industrial infrastructure products and equipment reliability.

It is important to conduct periodic inspections to prevent accidents. On the other hand,
periodic inspections require a temporary halt in operations, which leads to socioeconomic
loss.

In order to implement inspection for products and technology without halting operations in
addition to promoting such products and technology, an industry infrastructure risk
measures and preventative maintenance must be universalized, and education on policy and
the industry is also necessary.

Indonesia is similar to Japan in that they both are within the Pacific Rim earthquake zone,
and carry the potential risk of accidents occurring in refineries and processing plants due to
natural disasters. Also, in daily operation, there are risks in deterioration of facilities and
explosion of pipelines, and carry a potential in not only in threatening the daily lives of
neighboring residents, but also negatively impacting the country’s region and economy.
Averting these types of potential risks will lead to protecting the lives of the citizens and to
the sustainable economic development of Indonesia.

Potential risk should not be actualized, but should be prevented. The higher the probability
of averting risk, the higher the safety and reliability will be. These types of potential risks
exist among numerous plants operated throughout Indonesia. Therefore, by increasing the
recognition of preventive maintenance among policymakers and within the industry, risk
aversion could be expected.

Therefore, if the market on inspection for preventive maintenance for industry infrastructure
is expanded, employment opportunities would increase for people with the technical skills
for inspection, and with more advanced trained staff in the inspection field, a greater cycle

of safety and reliability of industry infrastructure could be expected.

4) Direct Effects
Direct effects are shown below.
Increased preventative maintenance inspection opportunities through use of SC
Development of advanced inspectors in the infrastructure inspection market
Dissemination of prevention/maintenance knowledge in the demand for infrastructure
preparation

Prevention of accidents that would cause large socioeconomic loss

Indirect Effects



Boost in economic growth led by the private sector oil industry
Creation of employment opportunities in the inspection industry

Decreased waste through long-term use of plants

(2) Self-reliant and Continual Activities to be Conducted by Counterpart Organization

- SUCOFINDO has continuously increased inspectors who can use SC through on-the-job
training.

- As a leading inspection services company in Indonesia, SUCOFINDO has continuously
promoted the importance of preventative maintenance to plant owners through the use of
SC.

4. FUTURE PROSPECTS
@) Impact and Effect on the Concerned Development Issues through Business
Development of the Product/ Technology in the Surveyed Country

We confirmed that there are strong demands from oil refinery and oil chemical companies to
check clogged pipes in the plant. These demands are not only limited to inspection engineers
on-site but also from plant owners and plant operators. By commercializing the technology
that meets these high demands, the following development effects can be expected.
First, SUCOFINDO will increases advanced inspectors who can utilize SC within
SUCOFINDO through their own on-the-job training and B to B collaboration between
SUCOFINDO and Chugai-technos. Second, the merit for preventing clogging pipes will be
recognized by plant owners in Indonesia through B to B collaboration between SUCOFINDO
and Chugai-technos. Third, continuing the B to B collaboration will enhance recognition and

awareness for preventative maintenance in plant operation by plant owners in Indonesia.

(2) Lessons Learned and Recommendation through the Survey
We express our utmost gratitude to SUCOFINDO for their cooperation in the
execution of this project as a C/P.
We would like SUCOFINDO to make an effort to recognize the importance of
preventative maintenance as a distinguished leading company towards plant owners in
Indonesia. Also, we would like SUCOFINDO to propose the enactment of relevant
policies regarding preventative maintenance in plants towards government institutions
such as ESDM.
It is a great honor for us to work with SUCOFINDO on this project, and we learned

10



significant lessons in the process of this project. We hope to develop this business

collaboration further as a BtoB partner.

11



ATTACHMENT: OUTLINE OF THE SURVEY

_ Verification Survey for Improvement and Upgrading of SO

Inspection Technique on Industrial Infrastructure Equipment Dissemination/

Disaster

Verification of

S Chugai-technos Corporation (Hiroshima Prefecture) LIAIESeCor

Technologies

Achievemen ected from Indonesia

asures

Development Needs of Indonesia

- Large-scale maintenance of industry
infrastructure built in the 1990s has become
necessary in recent years. As a result, the
maintenance and safety of plants has
become an important issue.

- The potential risks of accidents due to lack
of checking/mai e and subsequent
socioeconomic loss is under grave concern.

- Numerous plant owners lack the
recognition of maintenance requirements
and inspection skills, and the demand of
improved skills among inspectors has

K increased.

Contents of Promotion and Verification

- Development of advanced inspectors who can utilize
SCs

- Demand for infrastructure updates continue to
increase. In order to prevent accidents that would
incur huge socioeconomic losses to society, NDT
would be promaoted in addition to the mindset and

ledge of pr
/

/o

- An MOU has been signed with SUCOFINDO (state-
owned inspection company), to begin busi inthe
nondestructive inspection field

( - Inorder to disseminate nondestructive \
inspection technologies, the Scale Checker {SC)
will introduced to the counter party. Training
has been conducted in Indonesia and in Japan
to teach SC utilization and skills in non-
destructive test (NDT).

- The demand of 5C has been judged upon
determination of local specifications and the
effects and usefulness of nondestructive
inspection technologies through the use of 5Cs.
Also, various measures that would lead to

i ion would be considered

- Woaorkshops have been held as a method of ;
\promoting preventative maintenance and Nl:y \

Future

- The efficacy of inspections using 5Cs and its
compatibility with local technology will be verified

- Eventually enter a new market for 5Cs and NDT
services

. /
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