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Table 4-1 Sumrmary of Investment Cost

Barata Tegal General Work Shop

FOREIGN

DOMESTIC

PORTION PORTION TOTAL Details are
ITEM (MIL.YEN) {(MIL. YEN) {MIL. YEN) Specified in
1. Machine tool 1,108.6 94.1 1,202.7 Table 4-2
2. Steel fabrication equipment 191.5 27.7 219.2 Table 4-2
Miscellaneous equipment, tool 112.1 6.5 112.6  Table 4-2
ete. ' .
Handling equipment 65.5 6.5 72.0  Table 4-2
Machinery reforming 89.8 64.4 154.2  Table 4-3
6. Building & miscellaneous 6.2 50.8 57.0 Table 4-4
- facilities
7. - Electrical & utility facilities 40.0 36.6 76.8  TFable 4-4
(Subtotal-1) | (1,613.7)  (280.8)  (1,894.3)
8. Detailed designing 47.8 22.4 70.0 Table 4-5
9, Implementing‘body - 22.7 . 22.7
10. Training . 96.4 37.4 - 133.8
(Subtotal~2) (144.0) (82.5) (226.5)
11.. Contract tax - 245.7 245,17
12. Contingeney _ _
12-1 Physieal 52.7 25.4 78.1
| 12-2 Escalation 108.7 148.2 257.9
(Subtotal-3) (162.4)  (419.3) (581.7)
"TOTAL 1,920.1 782.4 2,702.5
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4.4.5 4 E®E( production management)& FEI( job training )
(1) %‘ﬂﬁﬁﬂ( managerial .organization) .
~ 'Tegal work shop O RFTE KX, 4.4.1 O k2B TR 7ML, Sugar plant®
maintenance work% k& + 54 EHBICUMLTH Y, 2ok BEHEEA XS BEIAVR YK
AU RIS System & BT B LBRAV EF R B,
fEo T, B system bR UM LML & ROB ETRY 5.
ESE

HEOZANRBE, WTIE( manufacturing procedure) Bl EHRE, I T5T fﬁ‘@xﬁi?ﬁﬁ
EEb+AAERD Y, HL < BAZ K ERBRERACKABRA TR calibrationS#iic e
FiF e LT THRAETHER G2,

2) 24 ( preventive maintenance )

REOBE « PHEROCTFHR AL, BiEOTHRELE -EA LT 5 L4, B TR( jig &
tool )DHHE » FiFSis b+ T N& TH S, '
3)EE( handling control )

KH#H 21— ( Overhead travelling crane)@iﬁgﬁk BT, BR (inter— bays)handhngl’cu%

S+ AB & o handling vehicles b Hi¥ S he @ ¢, FREM( handling facilities) 0 R4 & 3k 4
WERE O bOOKELRTRTH S0
4 )RR |

ki 4.4.30 % %5@3«\“7‘&&[] <, Sugar Plantf cane mill roll @ market share #5457k

DT ik, Bi5E( marketing and sales promotion) i To ARM(EL X Y 253 Ayie sales promotion
BUIE-¢dh 5, ¥, cane mill rollod A fe &4, irfigationﬁ%plate work=> Cemant plant fij spareff
BOSHEHEROTEDHBENE D IETEES i+ 5 L iz, Cement plant*> Sugar plant THiC 35
i+ & fERF( other business groups and Project group) & @ co-—operation , & B digh
pump casing® T I2BE+ 50 foundry & @ co—ordinationZe ¥ ¥ L LML L b hidi B
EZ3 AN
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(2) #ERE A RN S S S T TR

nu%ﬁ(l)“”““'ﬁﬁkﬁ’ﬂ”iui_f\t!llK Tegal work shop a)ﬂﬁéjﬂﬁﬁtcw Lol %Eai)\ﬁb (’z@? |

EnHR e, R, BT HAK LR 7 AR D 2R TRV B, ﬁ&%:—c«;wf
THEETHHEFAVEEL D, ; o ,

HEEA B2 C i, B, fah fE‘U(kac'Cikf: @fﬁﬁﬁ( work classification )iz 355
B ABHBUNETH HH, <_;b;c'C,ﬁ‘l]ﬁn*““’ﬂ‘ﬂlbk:hl]”kntf\f\,ﬁn%.‘?“ﬂtﬁéﬁﬁ@%{t PACD T
D A BRI 5 o JZ8E0 A BEHIZ AM OE Y v~ b 000k Lic b 0 Tai g B 7
WS, BRSO o R RARN TE 2 To ARSIE %2 Table 5—1 “ Personnel prog-

O ram”ZIRT ol BRTEER R Administrative i1 A R0 Tk P.T. Barata Indonesiaf:fk
L LTOEBHE RET D ES B, & > TRAKIGA B A IR IER G,
(3) HHIMENE( training plan) _

P.T. Barata Indonesia (T3 2EEIREOFE L Table 5— 2“Present situation of educa-
tion and trammg in P.T. Barata Indonesia”izir34#1< T& 53, Tegal work shop 2B
THEHEEINEELB L T 5HB( category JREOMY ThHEELLN D,

@ A ERR( Production technique )
K BNES S ORI L B v, THREERTOMNSE « SFF LR E e misd -

T B LAL FLVBHOEAI LY, §BREINOORMAUTIC) R ALT

W MPBEHCH Y, MITTME( production routing ) B UFE TA( jigs & tools ) DErERge

”@?ﬁ%,ﬁ%i&ﬁ( man,/machine Hours YRR (4 #E#E( productivity o1l % 5t 5 &

EBNETH B,

@ mEEH
SREE BB LT, 463, Tegal work shop 2B @B EH System iz b 5 &

PEBT A ERAMNBECHA D I UL, A training KBWTHREINSEAOEME L

2. T, Tegal work shop @ engineer % foremanlicie-> T, Z 7 — < CRHALE DK

ARV R 2 B H TS « PHR R 1T 5 L 3k, fruitful out put & LC, HEEH~ ==

7k settle—upT 52 L M5 & ThB,

HFIZ, Supersonic examinationdd Ui EA 2 h 2BRETROHEWD, HERED ¥ Hic

S5 X 9 IR BB AHAEE L,
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® frgEo skil
PEIZ vk~ 5@ D, Tegal work shop OfF¥# o skilldL TR T <D THE L b
&nb.

T, HLCHAS LB, 12 i plate work (2381 % forming press, bending roller
SOMTRFEORRRENT, IWHEEFICONT, Waoh b & IR & h A% ( specialist )
oieE( advice ) 2B 2HRYE LI, HEHEHE( sub—merged welder with
manipulater )OIV NC &b ( B ﬁ { _ Numerical controlled floor type boring and
milling machine )OIEH & EH 2 IHNREREI RS,

BAF &4 A 72 SE SIBNEHE ( training plan) % Table 5300 { @ L7z,

b training ZHIIS ¥ 32k, Tegal work shop @ management 23 Bt O
programic BT L, ¥, H s & HEEE & A 2 H 2% 4 Th 5.
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4.5 Boma Bisma Indra, indra Ti8
4.5.1 Indra TIBOHARIBKHR -
1984477 R ?5; & 8 Az i3 T, P.T.Boma Bisma Indra @ Indra T3 % B L 7c oK B T Bl a9 B
kDT OBIRR R OSBRI >V TR T 5.
(1) THSE R O
1P.T. B.B.I iX18654E 570 “De Bromo”N.V., 18785E-58 77 @ “De Industrie”N. V. B (5 1618 3770
“De Vulkaan"C.V.0> 3 H A4 L, BT~ 0T Ml 068 &4 5 & 72, X, Bifecit KHDA,
SHWH A Y DI+ v ARBEL LT 4~ EAx o O oph Bl G 2 YL EL Ty
Do | '
BAED IndraTHBOWRIE A 2 b 750 M IEHZT L b BESS v P E~AD I LT, 7 -
YH—F, F =7 - v EORENEY, ¥ 0, Sy en, RUR by 2 KPEOREN TR K
B MR 7HE S E OB TS Th 5,

(2) BIEDEFERE
 1)Indra THOERMEERBKOBY T 5,
P ety 2,700 T/Y
g m IR ' 2,300 T/Y
B 5 800 T/Y
# & 5800 T/Y
20 E &
Ny 2%
7 ¥ 20 %
T - § 15 %
PEREsY 2% %
Behn L 20 %
B T 15 %
€ o i 3%

BB HEOER, WHREE (A v b, B IR, K- ST S—bF A ) LETT R DERE
EELOBAEAT LM Gl o L BES 2B T L) hEROBB LN
15 TChot,
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Indra T33O, BRI TR CHEEIGEDIE > W CARBR L O L oMl-S 2REL, In-
dra THO a2 k3 w2 2 2IFR LI, |
(3) 2k BERHI R OV BE R
1) BLAED 8 i
© BAEOHMBMN 2 List 1-1 R4,
P, MRRMAKO LI 2D TH B, - : -
YIS, W, Treist, BB A AR, ﬁﬁi%ﬂz{r_&on FAYTF4 ,&{fﬁﬁo-
@ %%&UWmL§®ﬁﬁﬁﬁm6J%ﬁ4WTW¥@ﬁﬁﬂ4ﬁ%m&ﬁﬁénto
® &WI%RU&&I%@EEE%@%4J®ﬁf&oko
2) A RER
@ BEESOH DR LU
JIs, ASME, APIL, E ©F Indonesian Standard.
® BEESOHSHE
R¥FEWE, C—Mofl, A — A7 F4 bRRTF - VABRGF OM(FE).
@ BTN Ui SRR o e i o 1z,
@ s R b OEE, K THFOMFEIEE, THEELR Y 2ERL TV 3,
MARKREC T 5R%
® IE&Wﬁ%ﬂ%?ﬁb&b%&kﬁ%ﬁmMﬁ?%éElﬁﬁ®iE§EWmRM£E%
B &7 5 i, BEoBRIEEMICEIT O cb 5,
@bt WMEOHBERET DA, BECLER O VAT v 7RRHELEEZ Gh B,
(4) BERAHI L A BHERR
Indra T35 RHREM THF % Wahana CBHCER LU, BN T EOREEEY L EkicliET 557l
Th S AEME ORI, AEBOMAICHARESE L LTR L.
P2 b AT AEAR
WED<AT 2 bR 7 sk ABMK Y Table 1-1 % (f Table 1-2t7RF o
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O wRLAY I VRTFACHTHRE

BROV AT AETr Y 7 FAT 75 2 e LRSI EME S hTw 55, I8 & BN RTE
L, F OBEEDBIEIC S h TR W BRI A D 5 B TR & B A Sopr e & RIS & SR L
EHHz & ERET S,

® A . B : -

N BB A 5T 5 2% BEORIMATE, B0 A L, 2 BRIl S 5 7o bic,
HEROETH v AAOBBEMENAB L L L EL L 20HME LTRHRERDHEEIIM L
Py PERERT LI I, ABMEMNZ 5 AR TRz,

C2VEEEHY AT A : S
@© 4 BORASERERA R, B, R ER R ERT 20 A7 A EEEZ LT
b5, -

%LT@%%%@ED&%7i5Kﬁﬁ®%z?vaMﬂTé:&ﬁBWF&%o
@ RESSRI XS L AEEHOBE & B4 EREHEM L A ERTRMoBEo#sBERE Ry

RN =y Y (I r '
® MEBAEIEIC >V b TR HET 81T 5 BELS 5.

@  FFBfRICONT
ﬁ&@ﬁﬁ&%ﬁ&ﬂ%#é&t%ré%fé%ﬁ%ﬁ@&ﬁ%l%ﬁmﬁ MAHE Cd

B, _

= OB SEEE, RS, AN LR oA RGEETH S b, R OEEHE DI IES

ZEChLELTEERBLAFEOM oSy Fraia=h—vavd iAo - LAKRFR

RE-oTHE:T3LELLRATNS,

NREBTY 27 A LA
O REFTHOERILS QC <227 ALEERSoRRERERELR FEREL o,
@ QC w=a7A%FHRL, RE0o&EHES PR L, F= v 7 T 585BEKNYHELT 20T RS

BLEZOND,

F O — R EEEE O IFH B A L BB M RIER L ¥, S CIAHEICKE L T iifT 2R

b+ & Ch b,
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@ R V- AEDNCORRHIIIE 2175 <% Th 3. S8, WEEL, LEERRAR T
i, & OO TR 1L MERR b A REERORDFIC A 5 o
M%/TT/Z/ZTA
hﬁaf%kﬁﬂ/7+/1Wﬁm&UBﬂTWéo
)/m~/3/&%mﬁék%kﬁbhﬁwE%<mkr%orﬁHM%&uLb§E+4/b%
BB BERD B, |
(6) LA T, R,
U&Eﬁﬁué&%&mkmxanéﬁﬁr%é
ﬂi#ﬁﬂﬁv—/kOWﬂi%@%**uh%immﬁtmf/TT/A%ﬁﬁ?nmEﬁT%
B,
3)He bR TR HER R & SRR T B BH R k%iﬁa&%w@rmo
(8} 2—F 4 UF o -
DEEREGTRY 271 — Erx o PV HBRECHAL T 2.0% D BRERESLETCDH B,
2)% ORI EIRIC 2 2 L O AT AN S ko, '
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4.5.2 BHRORTREY
FHTRY /X2 VEHHERRO S DFIRFHE SN THRARS,
TPy |
1)P.TBBL Indra TH0 Y / A= 3 LRSI 2 Wahana TH~BE L, Z OO
SR HT e F2 by s REAEBOMAER S LIt k> TERE LS,
2):[:#&&5& BROMPELLVOT, @nn@ﬁaﬂl%mﬁ@ﬁmﬂwf@raﬂ KE MBS HET 5,
(2) ﬁ:&&{f‘*@%igﬁé :
Indra I’%’Cc’)ﬂ:r‘i%ﬁﬁik LTHEﬂé}?"ff YRR ST U o e 2 RSB R OB
2 BHEIES AT BIEECH v, B, SRR cHR V.,
o T EERBOREREL U, ROQICHET RETH 5,
CDEEOTEREAOEMv_AORERLICSH Y, Bo@ THELRDEF>TnasZ bk
¥, B JIS iIKESHTHEIE ATV S,
2)8E U, BB 2 v 0 C, BEE I NC {63 iz it 5 () CAD/CAM)
FHRIE L CRRRHRRETS 5,
(3) mRAERA
D) T8 i b BRI Y 15km il 7z Tanjung Perak (SurabayaiX) ¢ %,
9)Tanjung Perak % TOESOEBHRE 12 F o < Surabaya EEDIERIC & - THPEHRRA
EL{HRAShTHS,
RE-T, PR LD 30 M THERTESL ) RERES, 8, BAFORELIETH B,
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053 U R=Yn L RAREE T OEE

FIE 4.5. 1 G~ B oORE R VMO BRE b LY /v a v 7T /vs:{'x:raza-z)m)t D,
A L R 0 F M B - IR S hoks _ _
© A Iv’i’ VT EINOE AR S 5 EHE, 25 Fq F- A L SASARERCTHENERC LY

Indra TH5C 8 L -8 ok E# kv 39

@ WHEEFEC R - T, DRI o H r?.m:%o
@ HRMWEN L BARMELO B R RTHE LA 7Y kO, i&nrﬁé‘ﬁ@ﬁﬁ'ﬁﬁkowr@mm
@ THER, BWRIEOMM L &, =2 b e TR 5k,
® FTBRRE OB, LR KICBT B RE.
HATR OB >V THEIT 5 &, Indra TH RIS 280N TR OSE#EMHIT &AL, 3
FeFy by AOMEL, HEROHMOIHDOME, BFTHDLOTRE T P12 2
i1, HE*—?RU\#‘R AAFF 5w b R ERE UEREE, et 2*&%&@%%#‘5?#@‘(%1@%%
Basic Load & LCHIXEa4Esd 5, :

THBLLTOA— K7 =7, BHERMEDR, m#oét&;"%ﬁ%’a 5, B0O T/Y FhEL LEB 12,
500 T/Y ZHECTE DL KRS h, ZoLEEMNEE 1988 £ 107 & BEIIZEIE L 7,

—#, Indra THHORTREHEHLLTOY 7 U= 7, B, THHETERGEERE GO S
CHEERAE RO LS, BRE, SRE0 TR LA, AMEEEO TR L MA, B <rom k%
LA SREIE S n 75 APEBNER 7 U a — 0, TBOBKER A BEROYEEIC >V T LR
Lz, |

(1) BRHE T
IJIndra T#OFu sy -3y oy R
@ TITHREEIVEHORACZZB[O S e s b v 7 ARKO2AICHERELS,



‘i) 1984%E5 H18H .“Thé Japan International Cooperation Agency” & “The Directorate General
of Machinery and Basic Metal Industries of ‘Ministry of Indust.ry” O CIER & Hui-“Scope of
Work for the Feasibility Study on the Developement of Plant Processing Equipment Industries ”
LB v F RO ST T o MR

i ek, & P.T.B.B.L Indra TO5BCHUR & 885 L CHES K, S B AR SRIT 58D #
{7 1 “Basic Load” & WER),

® HFEO Indra THTEES AT SEIN LR OB B3N oL R o E Rt Licb b,
HoOBLWRERKN 2B AT, BiffvSny v FRBEN L, EEFHAEIIBTcE 32 L8 H
HCh 5B AHENSE» ST 5 L Indra T35 RN TR S ER S & XHEL 45
FEETH LN, ZETH S,

@ Indraligcoymags b-3v s 2k Table 3—1licFR+4L 5 i THRACEFET 5 5 HARUH
MW THERFE(Z 2 CRET LA L 7 — 2" R0 1 HBCHE LI, 20 X ) il
BAHNSEETS Lz J o TSR OIS, AHACRES FRE L,

2) Indra T35 4 BB o 51l S

®O IndraT3nENEEcH IR v #6775 o » R (F Basic Load o i SBflE & 17

T OEREESE 1989 ~ 1993 SO FHFEBEEECHKE L. ZLT, Zh607F b
BBOA v ER YT CORELOTE R U, HELRE Kb,

@ “hoo2%E077 Yy MEARLTERSO > S Indra BTN TL 5 556K ERE L, B
MT @R OSKEREMC YR, 570 57 b X v 7 RBICRERORS #1T-7,

® Basic Loadkc o T b THAREROBE 270, 13 b EMET 5 RO b BRI >0 Ol
HO» A BEY L SN TRCSEL, 5707 b 2y 7 ABIEEROBES 27 - 1,

@ 77 FEEER Basic Load o Wi, BB e L, B T 08 TR AR
EEARBBEERH L,
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® WEO~DOE L GERNY, HEMTHETY A b v — 2 0 3 HoRRIMR S, %35t
L, 8L fe 2%, Table 31t 5, THRGHERENL 2 OEESFI 12,500 T/Y &
Lice

(2) FTEHIE & PTG |

Indra. TAH04 BN AR 12) @ i tie & 512 1988 ~ 1093 FEORETFMOREE &< R IC

12,500 T/Y ®éEEﬁE7‘JIC?‘£6ct_5 kRt a iz,

FET UKD 3FERBCHE SN .

i ERt 5 o MR ©AY RV TEEER — P 65 %

" BA-BI-BOLHX 75 %

HME 775w Ml A v B o7 EEER—T 2 %
_ - 'BA-Bi-BOHHR 75 %
ifi )Basic Load - D ONHE 100 %

2 OHEE, HETREE, 1988 ~ 1903 FOTHET 13,070 T/Y LABShTHANEBRT 5
EHEBETE B AL, SFHEMIC OV T 5,400 T/Y 2IRETARE LT hiER 62V LA TS

MOBHTH B 5, o |

DINGEGHER o7 o - .
FLRESRE T BSY b2y 7 AROEOEFEFHTICHE - T, THOLWOBMBE AR L,
B 7 A2 RO 2 TR L7 SR TIRE & M L 2 B R DT D TH B o

© WEHH
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Table 1-2  Existing Number of Employees for P.T. B.B.L Indra Unit

Aug. 1984 (EXCEPT FOUNDRY)
NO. OF
PERSONNEL
1. ENGINEERS -
DESIGN o -
MECHANICAL | 4
METALLURGICAL -
WELDING 1
OTHERS - 8

{(SCHEDULE CONT., QC, ETC.)
.SUB-TOTAL o 13

2. DRAFTMAN -

. 3. DIRECTWORKERS

WELDERS 40
{(QUALIFIED) (-}

IRON WORKERS 37
'FITTERS ' 71
MECHANICIANS 94
INSPECTORS 2
OTHERS 80
SUB-TOTAL : , 324

4. INDIRECT WORKERS 112

SUCH AS CRANE OPERATORS WAREHOUSE KEEPERS,
MECHANICIANS FOR SHOP FACILITIES MAINTENANCE,

ETC.
5.  OTHER STAFFS AND CLERKS 102
TOTAL EMPLOYEES B - 551
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Table 4-1 Product Model for P.T- B.B.1 Indra Unit

" THICK- PRODUCT SIZE DESIGN

TYPE OF PRODUCT ~ NESS - (IDXLENGTH . PRESSURE MATERIAL “'Gooilt
.. ' {mm) WIDTH x LENGTH) (mm) (kg/cm?)
‘ L mm W.. . H L
GENERAL . 625 500 x 2,000 x 10,000 - c.s. 15
'STRUCTURE . ' _
" H L _
. INDUSTRIAL 6-25 500 x 2,000 x 10,000 - C.s. 15
STRUCTURE o
PIPE WORKS - 154 - 1,000 A - " sUs 25
’ " SUS CLAD
SGP.STPG
OTHERS - - - - 25
' PARTS/MACHINE - 6004 x 6,000L - - 25

Note: The above table shows the major s'pecificatidns of the products
selected per type of plant equipment from the product mix to
determine the specifications of the productibn facilities. -Thérefore,
this table provides an effective guideline for the approximate
production capacities of the shops.
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Table 42 Necessary Area of Each Shop for P.T. B.B.I. Indra Unit

UNIT: m2
NO SHOP NAME , AREA
1 FITTING SHOP 1,008
2 SMALL MACHINE WORKS SHOP 576
3 LARGE MACHINE WORKS SHOP 1,560
4 STEEL STRUCTURE SHOP 4,483
4.1 PREPARATION AREA (400)
4.2 FORMING AREA (233)
4.3 MACHINING AREA (439)
4,4 ASSEMBLY AREA (1,542)
(INCLUDED WELDING)
4.5 SAND BLASTING ROOM (72)
4.6 PAINTING AREA B -~ {743)
4.7 MAIN PASSAGE AND OTHERS (1,054)
5 PLATE WORK SHOP 1,646
5.1 PREPARATION AREA (470)
5.2 FORMING AREA (254)
5.3 ASSEMBLY AREA (706)
(INCLUDED WELDING)
5.4 MAIN PASSAGE AND OTHERS (216)
Total 9,273
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‘Table 4-3 . -Summary of Investment Cost for P.T. B.B.I. Indra Unit

FOREIGN

UNIT: 1,000,000 YEN

ITEM DOMESTIC  TOTAL

1. MACHINERY & EQUIPMENT 1,287.72 1,287.72
2. ELECTRICITY & INSTRUMENT © 141.58 284.50 426.09
3. LAND PREPARATION 0
4. OCEAN FREIGHT, INSURANCE 78.25 18.56 96.81

& LOCAL HANDLING
5 INLAND TRANSPORTATION | 17.58 17.58
6. CIVIL 6.03 59.84 65.87
7. ERECTION 8.92 169.21 178,13
8. BUILDING (PLANT & OTHERS) | 0
9. BUILDING (OFFICE) | _ 0
10. OTHERS 114.63 1.98 116.81
11. ENGINEERING FEE 137.11 41.29 178.40
12. CONSTRUCTION EXPENSES 35.91 35.91
13. PHYSICAL CONTINGENCIES 53.23 44.01 97.24

TOTAL 1,827.48 672.88  2,500.36
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PROJECT
MANAGER

Table 44 Implementation Project System for P.T. B.B.L Indra Unit

- GENERAL
ADVISOR ORI(s)

I— TECHNICAL
ADVISOR ORf{s)

- COORDINATOR
. OR(®

— PROJECT GROUP ——p~

|- ENGINEERING
GROUT

|- rrELD
CONSTRUCTION
GROUP o

~—~ CONTROL GROUP T

-

L TRAINING GROUP e

TOTALLY COORDINATING

SCHEDULE
MACHINERY
ELECTRICAL

" PIPING

TRANSPORTATION
ADMINISTRATION
FACTORY PLANNING
MACHINERY
ELECTRICAL & INST.
PIPING _
CONSTRUCTION
SCHEDULE CONTROL
MATERIAL CONTROL

TRANSPORTATION

SCHEDULE CONTROL

INSPECTION
CIVIL

CONSTRUCTION MACHINERY
& CONSUMABLE

EQﬁIPMENT
PIPING
ELECTRICITY
OTHERS '
UNLOADING
TRANSEORT |
CHECK

SHIPPING & INLAND TRANSPORTATION

COST
LOCAL FABRICATION

ENGINEERS TRAINING

WORKERS TRAINING
TEST RUNNING®
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MACHINE NO. AND MACHINE NAME LIST OF Fig. 3-1 LAYOUT PLAN (INDRA)

NO. _ ~ MACHINE NAME

1.1 HEAVY DUTY UNIVERSAL LATHE MACHINE

1.3 VERTICAL BORING & TURNING MILL MACHINE

1.4 HEAVY DUTY RADIAL DRILLING MACHINE

1.5 VERTICAL DRILLING MACHINE PULLAR TYPE

1.9 HORIZONTAL BORING & MILLING MACHINE

1.10 UNIVERSAL MILLING MACHINE

1.11 PLANNING MACHINE

.12 ~ 'HEAVY DUTY HYDRAULIC HACKSAW MACHINE

1.14 UNIVERSAL TOOL & CUTTER GRINDING

1.15 SEMIAUTOMATIC GRINDER FOR SHARPENING TWIST
DRILL & CORE DRILL

1.16 " AUTOMATIC SHARPENING FOR METAL CUTTING
CIRCULAR SAWS

1.17 PEDESTAL GRINDING MACHINE (DOUBLE GRINDING

' WHEELES) | |

1.18 . HEAVY DUTY GEAR HOBBING MACHINE

1.19 HEAVY DUTY HYDRAULIC PRESS MACHINE

1.22 HORIZONTAL PROFILE STRAIGHTENING MACHINE

1.26 M_ECHANICAL PLATE BEND ROLLING MACHINE

1.27 HEAVY DUTY HYDRAULIC PIPE BENDING MACHINE

1.92 MECHANICAL PLATE SHEARING MACHINE

1.30 MECHANICAL UNIVERSAL STEEL WORKING MACHINE

1.32 PUNCHING MACHINE

1.38 ~ PIPE BEVELLING/EDGING MACHINE

1.39 AIR COMPRESSOR

1.43 SURFACE PLATE FOR MARKING

1.61 WELDING POSITIONER

1.64 SHAPING MACHINE

2.1  BAY TRANSFER CAR

2.39 .  PAIR OF DRUM ROTATOR WITH DRIVE MOTOR AND

: IDLER ROTATOR
4.3 SAND BLASTING MACHINE
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(1
2)
(3)
(4)

4)

Action
(
3) 2)

Check Do

Plana job. {Plan)

Do the job as planned. (Do)

Check the job for result done. (Check) _
Based on the result, correct the plan. (Action)

Fig. 5~1 P.D.C.A Managerial Circle,
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P.T. BOMA BISMA INDRA: INDRA UNIT

LIST 41 NEW AND USABLE EXISTING MACHINE/TOOL LIST

PAGE
MACHINETOOI;SécWELDINGAMACHINES---'"'“"--- ----- '“-7--"'.._ 2;-13
ASSEMBLY EQ‘UIPMENT& MATERIAL HANDLING --* - 14 - 18
QUALITY ASSURANCE & TESTING UNIT N - 19
AUXILIARY UNIT ccvcvecerconsnccencrons EERTEERE _..'..-.............. 29

( ); shown usable existing machine Code No.

4—5-T72



1, MACHINE TOOLS & WELDING MACHINES

NO.

TYPE OF HACHINE QUANTITY
1.1 REAVY DUTY UNIVERSAL LATHE MACHINE
1.1.2 Max. turning diameter 350 mm 1
Distance between center 1500 mm
1.1k.3 Max. turning diameter 450 mm 2
Digtance between center 4000_ i}
1.1.4 Max, turning diameter 550 mm 1
Distance between center 4000 mm
1.1.5 Max. turning diameter 1100 mm 1
Distance between center ‘6000 mm
1,1.10 |- Chuck diameter 304 mm - 1
(D32D) Distance of center 1000 mm
Height of center 120 mm .
Range of spindle speed 25 to 1500 rpm
1.1.112 Chuck diameter 320 mm 1
{pa1n) Distance of center 914 mm
Height of center 110 mm
Range of spindle speed 20 to 600 rpm
1.1.12 Chuck diameter 250 & 480 mm 5
(pi02} Distance of center 2000 mm
{D103) Height of center 150 mm ]
(p104) Range of spindle speed 16 to 2000 rpm
{D105)
*(D106)
1.1.13 Chuck diameter 380 wm 4
(D107D) { Distance of center 2110 ™m
(D108D) | Height of center 155 mm
(D10%D) Range of gpindle speed 35 to 1600 rpm
{p110p)
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NO. TYPE OF MACHINE QUANTITY
1.1.14 Chuck diameter " 480 mm 2
{D121D) | Distance of center 2150 pm
(D122D) | Height of center 265 mm

: Range of spindle speed 156 to 2000 rpm
1.1.15 Chuck diameter 380 mun 3
(B113D) | Distance of center 1570 mm
(P112D) | Height of center 165 tmn
(D11ID) | Range of spindle speed 35 to 1500 rpm
1.1.16 Chuck diameter 1070 mm 1
(D11D) Distance of center 4400 pm
. Height of center 475 mm
1.1.17 | Chuck diameter 1225 mm 1
{DS4D) Distance of center 5000 mm
Height of center 540 wm -
Speed of main drive 1.5 - 84 Tpm
1.1.18 Chuck diameter 1270 mm 1
{p1D) Distance of center 5890 mm
Height of center 475 mm
1.1.19 Chuck diameter 1524 om 1
(D39p) Distance of center 4800 mm
feight of center 340 mm
1.1.20 Chuck diameter 1100 mm 1
(P131D) | Distance of center 6500 mm
Height of center 53C mm
1.1.21 Chuck diameter 630 mm. Z
({p100D) Distance of center 2800 mm
(p101) Height of center 165 mm
Range of spindle speed 8 to 1000 rpm
1.1.22 Chuck diameter 508 mm 1
{D98D) Distance of center 1524 mm
Height of center 165 pm
Range of spindle speed 9.6 to 500 rpm
1.1.23 Chuck diameter 530 mm 1
{(b59D} Distance of center 750 mm
Height of center 180 mm

Range of spindle speed

8§ to 1000 rpm
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}_JO. TYPE OF MACHINE QUANTITY
1.1.24 | Chuck diameter 660" mm 1
{D52D) Distance of center 2700 mm

Height of center 220 mm
Range of spindle gpeed 6 to 600 rpm
1.1.25 Chuck diameter I 200 mm 1
(D50D) " 11 430 mm
Distance of center 1590 mm
1.3 VERTICAL BORING & TURNING MILL MACHINE
1.3.1 Max. turning diameter 1600 wmm 1
Max. turning height 1000 tm
1.4 HEAVY DUTY RADIAL DRILLING MACHINE
1.4.1 Max. drilling capacity 35 mmg 3
3; For site
1.4.2 Max. drilling capacity 50 wng 1
1.6.3 Max. drilling capacity 65 mmd o1
1.4.9 Max. hole diameter 38 mm 1
(C34) ‘Radius of arm 3500 mm
Table size 900 x 1300 mm
1.4,10 | Table size 1800 x 2000 mm
{C51) Max. radius of arm 2400 wm 2
- {C18) Max. hole diameter 38 mm
1,4.11 Working surface of table .
{B1B) i 920 x 1290 mm 1
11 920 x 1450 mm
Max. hole diameter 100 mm
Max. radius of arm 1360 mm
Range of spindle speed 31 - B30 rpm
1.4.12 Working surface of table
(8228} 1 650 x 550 mm 1
It 1830 % 1060 mm
Max. hole diameter 75 mm
Max, radius of arm 1950 mm
Range of spindle speed 9.5 ~ 180 rpm
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NO.

QUANTITY

-~ Vertical travel
- Horizontal travel
- Qrogs travel

380 mm

230 om

635 mm

TYPE OF MACHINE
1.4.13 | Working surface of table : 1
(B7B) I 840 x 635 om )
iT . 1430 x 1060 mm
Max, hole diameter 75 mm
Max. radius of arm 1450 mm
Range of spindie speed 135 - 202 rpm
1.5 VERTICAL DRILLING MACHINE PILLAR TYPE
1.5.1 Max. drilling capacity 35 mmé 1
1.9 HORIZONTAL BORING & MILLING MACHINE
19,2 Heavy duty horizontal boring & milling machine 1
(Table type)
Spindle diameter 160 mm
Table size 2000 x 2500 mm
3000 x 4500
1.9.6 Working surface of table ) .1
(D16) 1 760 x 1055 mm
Ir 760 x 760 mm
Chuck diameter 510 . mm
1.9.7 Table size I 4500 x 3000 mm 1
(D90D) " I 2500 x 1500 um
Vertical moving 2500 mm
Horizontal moving 900 mm
Lifting height 1500 mm
Rotation table 3s60° )
Range of apindle apeed 5.8 to 155 rpm
1.10 UNIVERSAL MILLING MACHINE
1.10.1 | Table size 1800 x 560 mm I
1,10,2 | Working surface of table 320 x 1325 mm 1
(D114D)| Max. travel of table
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NO. TYPE OF MACHINE QUANTITY
1.10.3 Table size S o 1325 x 325 mm 1
(D119F) | Vertical tsble movement 530 mm

Horilzontal table movement Slonmm
Table rotation i 180
Range of hob spindle speed 30 to 1500 rpm
1.1 PLANING MACHINE
1.11.1 Heavy duty double column planing machine 1
Table size ’ 4000 x 2000 mm
1.12 HEAVY DUTY HYDRAULIC -HACKSAW MACHINE
1.12,1 Max. cutting diameter 280 mm¢ 1
1.12.3 | Max. stroke 350 m 1
(B29E)
1.14 UNIVERSAL TOOL & CUTTER GRINDING
1.14.1 Swing . 265 mm 1
Distance between workhead 910 mm
and tailstock
Table glze 180 x 1320 mm
1.14.3 - 1
(-~)
71.15 SEMIAUTOMATIC GRINDER FOR SHARPENING TWIST DRILL &
CORE DRILL
1.15.1 Range drills diameter 10 - 100 mm 1
Point angle . 801/4-1701/4
1.15.2 - 1
(=)
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"No. .  TYPE OF MACHINE _ QUANTITY
1.16 AUTOMATIC SHARPENING FOR METAL CUTTING CIRCULAR _SAHS-
1.16.2 - o ) _ !
(- :
1.17 PEDESTAL GRINDING MACHINE (DOUBLE GRINDING WHEELS)
1.17.1 Pedestal grinding machine 2
Wheel size 150 x 25 x 51
1,17.2 | Pedestal grinding machine PR 3
Wheel size 300 x 40 x 76 mm
1.17.3 Pedestal grinding machine 1
Wheel gize 500 x 60 x 127mm
1.18 HEAVY DUTY GEAR- HOBBING MACHINE
1.18.1 | Max. module 22/30 mm, 500 - 800 mm 1
max. workplece dia,
with grinding machine
1.18.2 Table size 730 mm 1
(D53F) Range of hob spindle speed 22 to 140 rpm
Modul 0.35 to 4.48
1.19 HEAVY DUTY HYDRAULIC PRESS MACHINE : 1
1.19.2 Power 500 Tons
Table area 1500 x 2000 mm
Stroke 500 mm
Daylight : 1200 mm
1.22 HORIZONTAL PROFILE STRAIGHTENING MACHINE 1
Force 200 tons -
Threat depth : - 235 mm
Stroke 750 mm
Daylight 600 mm
Table block size . 450 x 1,700 mm
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QUANTITY

NOu - TYPE OF MACHINE

1.26 MECHANTCAL PLATE BEND ROLLING MACHINE
1.26.2 Max.:pléte thickness bending capacity - 17 mm 1

“Max. plate width 2000 om

Min. bending diameter 530 mm
1.26.8 | Lemgth of roll 3680 mm 1
{(K25u) Roll diameter 380 mm

Plate size 3/4 inch
1.27 HEAVY DUTY HYDRAULIC PIPE BENDING MACHINE 1

Max, bending capacity of pipe 4 inch §
1.29 MECHANICAL PLATE SHEARING MACHINE
1.29.4 Max. thickness of plate 15 om’ 1
{(K572) Max. width of plate 1640 mm
1.29.5 Max. width of plate 2000 m 1
{C37) Max. thickness of plate 20 wm
1.30 MECHANICAL UNIVERSAI STEEL WORXING MACHINE 1

Flat shear max. 250 x 22 mm

Bar stock shear 65 mmé

Square stock shear 55 mm

Punch max. 38 in thickness 27 mm

Notching 16 m
1.31 HAND NIBBLING MACHINE 1

Max, nibbling capacity 8 mm

Smallest radius 300 mm
1.32 PUNCHING MACHINE 1
1.32.3 Max. thickuess of plate 10 mm
{C19)- | Max. hole diameter ) 19 mm
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QUANTITY

NO. TYPE OF MACHINE
1.33 . HANDY HEAVY PNEUMATIC RIVETING HAMMER 2
Max. rivet diameter
Steel construction up to 37 mm
Boiler construction . up to 33 mm
1.38 PIPE BEVELLING/EDGING MACHINE
1.28.2 Portable handy electric bevelling 1
machine
Max. material thickpess 32 mm
1.39 AIR COMPRESSOR
1.39.1 Moblle air compressor with diesel power 1
Max, pressure 10 bar
Capacity 20 m?/min
1.39.2 Static air compressor 1
Max. pressure 8.8 bar
Capacity 15 m®/min
1.39.9 Max. pressure 8.7 kg/em? 1
(R35¢C} : '
1.39.10 | Max. pressure 8.7 kg/cm? 1
(R36C)
1.39.11 | Max, pressure 7 atm 1
(R37C) Capacity £ n3/nin ’
1.39.12 | Max. pressure 1
(R38C}
1.42 CUTTING TOOLS 1
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NO. TYPE OF MACHINE QUANTITY
1.43 SURFACE PLATE FOR MARKING 1
Dimension 4000 x 6000 mm

x 400 wum
Max. load 10 tons
1.46 AUTOMATIC GAS CUTTING MACHINE (CIRCULAR) 1
Max. cutting thickness - 150 mm
Circle cutting range diameter 60 ~ 2000 mm
Cutting speed range 80 - 1000 mm/min.
1.47 PORTABLE FLAME CUTTING MACHINE 1
Cutting capacity 150 mm
1.48 PIPEEND BEVELLING FLAME CUTTING MACHINE 1
Effective pipe diamater 150 - 1000 mm
Pipe thickness 5 - 50 mm
1.49 MANUAL FLAME CUTTING 9
Max. cutting machine 150 om 3; For site
F 1.50 SEMIAUTOMATIC GAS METAL ARC WELDING MACHINE
1.50.1'_ Max. welding current 600 Amp 3
Max. wire diameter 1.6 tm
1.50.2 - 3
(-
1.50.3 Inner shield arc welding 6
{=-)
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NO. ' TYPE OF MACHINE QUANTITY
1.52 | AUTOMATIC SUBMERGED ARC WELDING MACHINE
1.52.1 | 1500 Amp. max. wire diameter 6m . e 2
1.52.2 - o ' 4
(-
1.53 | AC ARC WELDING MACHINE
1.53.1 Max. welding. current ' . . 500 Amp. 7 10 °
: Duty cycle 60%Z at 500 Amp.
- AC o
1.53.2 | Max. welding current 300 - 500 Amp. 15
(-) S o :
1.54 DC ARC WELDING MACHINE
1.54.1 Max. welding curreat . 500 Amp.. - . B
Duty cycle ’ 60X at 450 Amp.
, DC :
1.54.2 Hax, welding current 300 - 500 Amp. 12 .
(-
1.55 ) DPC MOTOR GENFRATOR WELDING MACHINE
Max. welding current 600 Amp. 3
Duty cycle 60% at 600 Amp.
1.56 | DC DIESEL GENERATOR WELDING MACHINE N © | 3; for site
1.56.1 Max. welding cutrent 600 Amp. -
Duty cycle . 607% at 600 Amp.
1,57 T.1.G. WELDING MACHINE
1.57.2 Max. welding current 500 Amp, : 7
(-
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“NO. TYPE OF MACHINE - QUANTITY
1.59 " DIESEL GENERATOR 1
Continuous output 250 KVA
3 phase alternating current 380/220 Volt,
(AC) 50 Hz
1.60 CAREON ARC AIR GOUGING MACHINE 1
Rated current ‘DC 600 Amp.
Duty cycle 1007
Usable carbon diameter 5 - 11 mm
1.61 WELDING POSITIONER
1.61.2 Rotated and tilting table 2
Table glze diameter 500 mm
Max. load on table in horizontal 300 kg
position
1.64 SHAPING MACHINRE
1.64,2 Working surface of table 500 % 320 mm 1
(B985} Max. travel of table i :
- Vertical travel 210 mm
- Horizontal travel 350 mm
Max. stroke 260 mm
1.65.3 | Working surface of table 340 x 500 mm 3
(D1178) | Max. stroke of arm 450 wm
(P116S} | Max. travel of table
(D115S) | - Vertical travel 335 mm
- Horizontal travel 560 mm
1.64.4 Max. stroke 16,000 mm 1
(C36) Stroke/mnt 300 mm
Table silze 10,460 x 430 x 325
mm
1.65 PROFILE CUTTING MACHINE 1
1.65.2 | Max. profile 120 x 10 mm
(C32)
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NG, TYPE OF MAGHINE QUANTITY
1,65.3 Max. round bar #1" - gav 1
(NZ) él“ - 62"

1.67 WATER PUMP 1
(-)
1.68 PLATE STRAIGHTENING 1
(K48U) '
: Max. of wide 2060 ym
Roll diameter 280.mm
1.69 COHBINED PUNCH & SHEARING 1
(K24U) |
Max. thickness eof plate 7/8 inch
Max. hole diameter 1 inch
Width 1640 mm
Length 3000 mm
Max, profile 100 x 190 x 12mm
1.70 PNEUMATIC HAMMER
1.70.1 Capacity of hasmer 150 kg 1
{K80P) i
1.70.2 Capacity of hammer 150 'Rg 1
(K81)
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2, ASSEMBLY EQUIPMENTS & MATERIAL HANDLING
NO. TYPE OF MACHINE QUANTITY
2,1 BAY TRANSFER CAR
2.1.2 Capacity 10 tons 2
2.1.2 Capacity 20 tons 2
2.6 HOIST
2.6.1 Hoist ltonx 6 m 2
2.6.2 " Hoist 2tonx 6m 2
2.25 HMANUAL SCREW JACK 2
Lifting capacity 1G tons
Stroke 150 mm 150 om
Collapsed height 280 mm
2.26 HAND PUMP HYDRAULIC JACK 10 TONS 1
Stroke 150 vm
Closed height <330 om
2,27 HAND PUMP HYDRAULIC JACK 35 TONS 1
Stroke 300 tm
Closged height 545 mm
2,28 HAND PUMP HYDRAULIC JACK 100 TONS 1
'Stque 300 mm
- Cloged hedght 598 mn
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NO,

TYPE OF MACHINE QUANTITY
2.36 CHAIN BLOCK PULLEY 1
Max. load and lifting capacity 5 tons and
3000 mm
2.37 CHAIN BLOCK PULLEY 1
Max, load and lifting 10 tons and
capacity 3400 tm
2.38 CHAIN BLOCK PULLEY 1
Max. load and 1ifting capacity 25 tons and
3500 - mm
2.39 PAIR OF DRUM ROTATOR WITH DRIVE MOTOR AMD IDLER
ROTATOR
2.39.2 | Max. load _ 10 tons 1
Adjustable rotating speed -
Drum diameter 1000 - 5000 pm
2.42 HEAVY DUTY PORTABLE ANGLE GRINDER 5
Wheel diameter 175 mm L
Drive motor Approx. 1.5 kW
2.43 HEAVY DUTY VERTICAL SANDER 2
Wheel sander 175 mmg
Drive motor 1.5 kW
2.44 POWER CABLE PULLERS 2
Max. pulling powér 2 tons

With drive motor
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_NO.

TYPE OF MACHINE

QUANTITY
2.45 HAND WINCH (TOTALLY ENCLDSED_TYPE) 2
Capacity 1000 kg
Length 50 m
246 CABLE FISH~ TAPE BLOWER VACUUM 2
Tube in diameter bo ve wvacuum 19 - 31 mm
2.47 -GABLE SHEAVE & ROLLER SEVERAL TYPE 2
Max. power of pulley 1 ton
‘Range dlameter of cable to be 2 - 15 om
pulled
2.48 "COMPLETE SET CABLE GRIPS (WIRE & CABLE CRIMPING TOOL) 2
.Max. safety load 1000 kg
Range of strip copper wire cable 5 - 150 mm
2.49 COMPACT HYDRAULIC CABLE BENDER 2
Bend capacity 250 up to
' 1000 MCM
2.50 MANUAL TACHET CABLE BENDER 2
Universal bending shoe fits 500 MCM
all cable size
2,51 - MANUAL HYDRAULIC CABLE CUTTER 2

Hax. cable dizmeter to be cut 2"

4 —5--87



17/20°

" HO.

TYPE OF MACHINE QUANTITY
2,52 CABLE STRIPPER 2
Range capacity of cable' atripper 6 up to 20 AWG
2,53 CABLE STRIPPER 2
Range capacity of cable stripper 4 AWG up to
’ 1000 MCM -
2.54 PORTABLE HYDRAULIC CABLE CUTTER 2
Max.’ cable dismeter to be cut 100 mm
2.55 CABLE LUG PRESSURE (CRIMPER MANUAL) 2
Range capacity 1.25 - 83 mm
2.56 CABLE LUG PRESSURE (CRIMPER MANUAL) 2
Range capacity 5.5 = 14 om
2,57 C_ABLE LUG PRESSURE (CRIHMER HYDRAUtIC) 2
Range capacity 14 - 150 mm
Power 10 tons
2.58 PRECISION CURRENT TRANSFORMER 1
Primary rating 10/15/30/50/100
250/300/500/750
/10004
2.59 PRECISION AMPERE METER (AMMETER) 1
Range 100/200/500/
1000MA
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NO.

TYPE OF MACHINE QUANTITY

2.60 PRECISION AMMETER (LIN’E CURRENT TESTER) 3

Full scale valve ) 15/30/75/150

1300 A

2.61 PRECISION VOLT METER 1

Range : 30/75/150/300 v
2.62 INSULATION TESTER i
2.63 1

AIR-LESS PAINTING SPRAYING UNIT COMPLETE MOBILE TYPE

Suitable for high pressure design for heavy viscosity
of paint
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3, QUALITY ASSURANCE & TESTING UNIT

NO.

TYPE OF MACHINE

‘QUANTITY

3.7

ELECTRO MAGNETIC PAINT THICKNESS TESTER '

Complete with recommended standard accessories.
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4. AUXILIARY UNIT
NO. TYPE OF MACHINE QUANTITY
4.3 SAND BLASTING MACHINE 1
Moveabl type
Tank content 140 licers
Horking pressure § bar
4.5 WELDING ELECTRODE OVEN
4.5,1 Dimension 2000 x 2000 x 13
1000 mm
<500 kg
Adjustable temperature, range Max. 100°C
4.5.2 Capacity 100 kg 1; for site
4,6 SUBMERGED ARC FLUX DRYING OVEN 2
1; for site
4,10 SPECIAL EQUIPMENT/JIGS & FIXTURES 1
4.11 MEASURING DEVICES 1
4,12 ELECTRIC FURNACE 1
(- '
4.13 VERTICAL ROTARY SHRINK FITTED OVEN 1
(B193B) .
: Max. work piece diameter 1500 mm
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