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Figure [I-5-3(a)
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Figure II~5-3(b) STREAM PRODUCT DATA OF KAWENGAN CRUDE
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Heating tubes are all made of carbon steel, and have 95 pieces of . tubes
4 in x 6 m (Sch.. 40 on the upper, and Sch '80 on the lower section).
Thermometers for tube_ skin temperatui'e', furnace internal temperature and
stack temperature were installed in 1977, snd their readings were loccally
_indicated 'by a multi~dots recorder located at the side of the. furnaces.

.However a French- made multx dots recorder was removed in 1983 because
of poor- supply of its spare parts.__ Aecordmg to. the past data, the
fumaee internal temperature was appr. 500°C and skl_n tempera_ture on
the heating tube appr. 450°C, and stack temp'er"atu'r'e _appr.'

To ]udge whether the present operations of these furnaces are appropr:ate”'
for the tube cokmg and their deterioravions or not,  the allowable:
radlatlon rates 'in radlatlon section and ‘the oil velocztles in the tube

should be check ed

However the allowable radlation rates eannot be eheeked because the_'
heating tubes are not prov1ded on;’ the x‘adlatlon sectlon of the side ‘walls

but are prov1ded for conveetion on_ly. (Fig. 11-5-4)

Consequently it was checked in accordance with the folloiv_i_ng 3 criteria

whether the oil veloeities in the tube are in an appropriate range or not.

- Beil, H,S,, Pipe Heaters, "American Petroleum Refining®, 3rd ed.,
P.155, 1945

- Nelson, W.L., Tubestill Heaters, "Petroleum Refinery Engineering”, 4th
ed., P.608, 1958 : :

- Berman, H.L., Fired Heaters-IlI, "Chemical Engineering", P.136, Aug.
14, 1978 |

i’lease refer to Appendfx 1I-5-1 summarlzmg the check results,
According to Bell's .criferia, the minimum oil veloeities for a turbuient
fiow have been maintained with close margms.- However aeeording to
Nelson's and Berman's criteria, it was found the oil velocities greatly

underran the lower limit of the éllowa_ble velocities.
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The Center itself had realized the problem earlier, ahd,'-aceording- to the
Center's renovation survey report "Modification of Cepu refinery as the
educational medium" dated June 1983, = pt‘of)o:;al'was presented to
modlfy the arrangement of the’ two furnaces from the paraltel one to a
‘series . one, _anq this change however cannot achieve the mlmmurn

allowable oil velocities.

'=,Accord1ng to the Center's mamtenanee record, "Histery"File of Furnace"
the cases. of coking of ‘tubes and their detemoratlons were reported at
three times among the 4 reports presented ‘from 1968 to 1975

‘Moreover these ieports stated 'that the eoki'ng of “tubes and their
deterioratlons were becommg more inte'nsive year ‘by year, and the _
estabhshment of appropmate operatlon cond1t10ns was: urgently needed.

In"all the furnaces, oil gas mixed bumings were adop-ted' and the burnets
are composed of a oil- burner of steam spray type and a gas burner havmg

4 -nozzles around the oil burner.

No peeping holes are 'previ_de_d on the side 'ﬁells, 'ah_d:.a peeping hole 4t
the burner's side was moreover medi'.fied to be upWard inelined so as to
give ‘a sight on the i:ndet-side' of ‘the tube coils, and nearly no sight on
the flames and ‘to prevent observations of the flame shapes. Also for the
fuel oil and fuel gas systems, any mstrumentatlons to indicate fuel

COnsumptaons for each of the furnaces, were not provided, and any |
sampling dev:ces for combustion gas were ‘not installed. (No experiences
on Orsat Analysis) .’ Any conflrmatlon cannot be made on the turnace
02' control and effxmenmes and. therefore the present 31tuat10n cannot

make much contmbut:ons to oil tralnee practlce .

In addition, any back-fires has not been experienced, and the effluent

gas from the stack showed no smoke and was fully clear.
Contents of consumed fuel and gas ineluding fuels for the reboiler shows

an actual fuel ratio (oil/gas) of appr. 8/1, "and the combustion is

conirolled by regulating the {low of the major fuel or oil.
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a)

The instrumentation system is & common type of regulating the fiow of

_fuel oil by detectmg the outlet temperature of ~crude oil from the

furnace for example, m the case of a reboiler furnace, and, for &

erude furnace an’ moreé advanced type or a control system’ combmmg TRC

with a feed-forward system controlling the fuel oil flow by detecting the

erude oil flow into the furnace,

H_eat exchangers, condensers and coolers

Equipment lists of heat exchangers condensers and eeoll'ers ('hereinafter

to be ecalled "heat exchangers") are summarlzed in -Table. II-5-3 in terms

of the equipment numbers in the flowsheet in Fig. [I-5-2,

‘In theéﬂowsheet the heat exchahgers already removed are 3 unit er F4C,

E6A, and E10; while 19A and 19B correspond to 12A and 12B in the

'ieqUi:pm ent lists.

Furt_hermore heat 'ex'changers not used at present because of the leaky
tubes are ¢ unit, or E1A, E4B, E6B, E6C, E12 and E14A.

Except for  the -equipments alredy removed, the heat exchangers are

classified into the following:

Functional

Grouping Quantity Structural _Bree_k_'dov.vn
(1) Heaters 3 Multi-tubular, Verical ‘3
(2) Coolers 20 Coil type (Box Cooler) 6
Multi-tubular, Vertical 12
Ditto, Horizontal 2
(3) Condensers ] Multi-tubular, Vertieal. g
Total 32 Multi-tubular, Vertical : 24
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In addition to the abovementioned, ther'e'i_s & much simple. air cooler for
PH Solar, in whieh pipe bent in coils only is placed on the ground, '

In the abovementioned, the héat_ exchangers of muitiétUbular:oncé-thro'ugh
vertical type occupies’ 70% of the whole heat exc'han'g:ers‘ azld'_this is a

feature of this plant.

Among there vertlcal iype heat exchangers 1 unit for _héat_ing_:and 4
units  of gasohne condensers/coolers are floating head type heat

exchangers and the remainder are fixed tube-sheet type heat exchangers.
Fig. 1I-5-5 shows the outlines of the heat exchangers of these types..

Partliculary in the two unit with fixed tube -sheet, cleanings are not
possibie in their shell side while possible in their tube side, and therefore
it is estimated that thermal efficiencies may be extremely decreased due

to the service for years.

On the other hand, the vertical condensers and'-coolers are arranged in
sequence and in steps from the upstream of the lines from the tower tops
and sides to make the distillates run down 1nto the ‘tanks in the ad]acent-

area by the gravity flows due to the dlfferentlal head.

As described in the above, the Topping unit was des'igned: to be much
compact by using these vertical heat exchangers, On the other hand:
these arrangements have a layout and strueture requiring '_ an extensive
modification, if horizontal heat exchangers should be adopted for easy

maintenances,

Our checks has proposed the following problems o'n_ the Main Equi'pment
List {(prepared by Refinery Personne! Development Div.) and. Drawings
{parepared by General Engineering Personnel Devélop'ment Div.} and

further on the results of the existing equipmenis survey by our mission:
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Figure II~5~5 STRUCTURE OF VERTICAL HEAT EXCHANGERS
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The Center's data only covers appr. half of the entire equipments for '

example:
- Main Equipment List 15 uhits_ of the entire 33 units
Drawing _ 18 units ‘of the entire 33 units:

The equxpment numbels in the Drawmgs do not eomclde the equlpment
numbers on actual heat exchangers, and, in changmg the equ1pment
numbers, follow-ups necessary to keep confornuty in t'elevant dOGUments

and- drawmgs are remammg to be made

In the attempt to cl'arify' these - unclear - points from. Eth:e'phe’u::grf;tphs
taken by the mzssmnmembers ‘there are- found a number of eases where

they. could not find the heat exchangers corresl:)ondmg to the ones in

' Mam Equ1pment Llst or Drawmg 'I‘horough review on the List and

Drawmgs should. be made by the members of the Center in future

e) Pumps

'I‘able 11- 5 4 shows the pumps- for the Toppmg unit, oil_blending',_ product
transportat:on and crude transfer - The followmg-_ main . pumps were

changed from reciproeating types to_ centrifugal types:

oo

Crude transfer pump (2 units)
Crude'eharge pump (2 units)
Reflux pump (4 units)

'_Rebo-iler pump (2 units)

These pumps excluding the reboiler pumps are in & smooth operation.
However, in the case of the reboiler pumps the strainer becomes plugged

in 15 minutes after changing over the reciprocating pump to the

centrifugal one, and therefore the reciprocating pump is still in use as

spare one. The Center stated the plugged material were observed to be

"Ferric mud",
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f)

The foliowing facts will be clues to clear up the cause of the trouble,

1

The crude charge pumps having strainers of the same type do not
" present a plugging problem. '

-~ The result of anélysis made on secales deposited on the tower top trays
of C1 column shows that the content of the scale is Fe203 84.4%,
Carbon 10.4% others (3102 and others) 5.2%.

-'Fnough room for 1mprovement is to be left in operatmn controls for
furnaces, and. the same control for Ammonia injection dev;ces for

corrosion prevention in the C1 eolumn

—In thé past 8 years oleamngs have not been made in the towers and

pipings upstream of these pumps.

Gasolin washing facilities

The Gasoline washin'g facility. is to waéh the straight run gasoline to
remove hydrogen- sulfide and mereaptan contamed in the gasolme before

treated

Fig, 1-5-6 shows the genera1 flow of the process. This facili"t'yr was
designed by a French ‘Renovation Party in 1970's and was completed by

‘the hand: of the Center in 1984,

- The operatioﬁal conditions will be as follows: Either case has satisfied

that

Doctor Test isnegative and Copper Corrosion is I max

Gasoline ~ Soda. Solution
Max 6m3/H 9.5m3/H (20% NaOH)
Min 3m3/H 2.5m3/H (12% NaOH)
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(4) Situation of past renovations

The Pefmery plants of the Centel‘ were constructed in 19203 and most part
of main equipments for the Toppmg unit, Wax plant water treating
facilities, and ete. remaining now had succeeded to the ones in the plant at

that time.

. The contents of the medification in 1940's by the Japanese Army cannot be
confirmed now, and therefore the major Renovation thereafter only will be
- ‘deseribed. o '
a) 1972-1977

The r'enov.i’éiions performed by French Ehgineers (Bureau ‘;drE'tu'de_
Industrielle et de Cooperation del’Instltutes Francals du. Petroleum) in the

“‘above pemod in as follows:

- Renhewsl of 3 units of reelprocatmg pumps such as refiux pumps.
(Completed in 1974) '

Instrumentataon facilities modlflcatlon 1ncludmg mstrument panel in the

control room (Completed in 1977)

1

Addition of boiler plant (6T/H x 3 unit) (Completed in 1977)

Addition of fuel oil system (Comleted in 1977)

Gasoline washing faeilities' (Design only. The facilities were completed
in 1984 by the Center)

b) 1979-1985

Renovation surveys by the Center itself started in 1979, and the

renovation were executed in 4 phases from 1983 to 1985.
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The objeative of the renovation is to orient the refinery plants as-an .
educational medium and to eonform the plant to the advanced level of the
present 011_ industries . to pl'esent: the basie " oil production/refining

~ technologies easily understandable to’ students.
Table II-5-5 shows the contents and invested amounts of renovation. °
5.1.3 Crude Ol and Products

The refinery .plants in the Center are processing the crude oil produced in the
four oil-fields owned by the Center or Kaweng_én, Ledok, Nglobo_‘and Semanggi
fields. Judging from the geographicai tranSportation and tnarketing problems,
apparently, the necesmty and possﬂnhty for processing the crude oil from other

Indonesmn 011 fleldS in thls refmerv plant 1s not expected in the futule L

Table H-5-6 and H-5-7 shows the total produetion in the 4_ 0i1~fields over the
past § years, and predieted potential production in the next 11 years in the same
fields. ' : '

Kawepgah erude is paraffin-base, and others are néphthenic—baée "relatiVe to
Kawengam crude. They are dlfferent in wax contents ‘and distillates ylelds
Acecordingly blocked operatmn is needed especially for effective productlon of

wax distillate,

For this reason, "in Mengging Crude Oil Storage Yard near the rvefinery plants,
Kawengan crude oil is stored separately, and ‘other crudes after bemg mixed each

other are stored in the general name of Ledock crude oil,

Table 11-5-8 and II-5-9 summarize actual annual production over the past 6 year
(1979 - 1985) for Kawengan crude oil and Ledok one (Ledok,-Nglobp Semanggi),
and potential annual production over the coming 11 yea'rs-(_198_5 -1995) for the
same crude oil respectionaly. ~Either table shows the ratio Kawengan

crude/Ledok crude is appr. 60/40.

For this reason, the plant is contmumg a shlft ‘mode operatmn the so -called
"Blocked operation" or 5 days operation for Kawengan crude followed by 3 days
operatmn for Ledok erude, and this situation will remain unchanged in the

future.
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Tabtle T-5-5

RENOVATED ITENS BY CENTRE -

Phase

Fisical

Year

.Investméht'Coét

(x10 )

Phase~ I

1982

92,541

| -'safe’tv'Eauivmeet_.ﬁ._fac'i..'..i.t;.iﬁ.s.. o

» Hater Pumps
.-+F|;e Flghtlng Network Phase I In -
Reflnery Slde (Line, hvﬁrant and
moni Lor)

Phase:H

1983

1,178.990

~ Instrumentations in Crude Distillation
Unlt Hax Plant and Ut|l|ty Slde

.Insulat|on in. Crude D:sti!!atlon Un[t“
Hax Plant and Utullty Side '

-water Pipe Line in Refnnery Slde o

+ Fire Fighting Nework Phase— I in
‘Refinery: Side (Foam chamber in tanks)

Phase- I

1984

81.970

“» Convever in Hax Plant .

- Bridge in Refinery Side

| Phase-1V

1985

. Installation of New flectric Generator

Source:

PPT Higas Cepu, July 1985
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Table E-=5-6

CRUDE PRODUCTION DURING PAST 6 VEARS
vear  |1979ftesolrest|19s2|1983]{1084]
Production 8 | 3 900 | 32,616 | 27,748 | 30,760 | 37,064 | 32,208
(BPCD) (570) [ (560) | (480) | (530) | (640) | (550)

Source:’ PPT Migas’

Table [—-5-7

Cep, July 1985

* POTENTIAL PRODUCTION OF GRUDE OIL FOR 1995

Year

198511986

1987

1988

1989

1990

o
S {BPCDY

Production

| 55000

61,900
{1,070)

(950)

70,000
{1,210)

77,700
(1,340)

84,250
{1, 420)

§7.700
(1,510)

Year

11991]1992

1993

1994

1995

m’

(BPCD)

Production

92,100
(1,580)

89, 950
(1,550)

95,300
(1,640)

96, 400
{1,660)

94,600 -

(1,630)

source: PPT Migas

Cepu, July 1985
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Table IT-5-—8& AVERAGE YEARLY PRODUCTION DURING PAST 6 YEARS

Crude §  Kawengan tedok Total
Year ' d 1% i % i 1%
11979 ~ 1984 1 18,670 7 E57.8 13,610 E42.2 32,280 FOO;O
' : : t f b
— l ]

© source: PP Migas Cepu, J

uly 1985

" Table I-5-9 AVERAGE YEARLY POTENTIAL PRODUCTION FOR 1995

Crude .

Year

‘Kawengan

CLedok

fotal -

1979 ~ 1984

i %

37,920 88.0

- o

27,510 42,0

h i %

65,430 100.0

11985 ~ 1995

46,160 | 56.7

36,00 43.9

82,250 i 100.0

Source:  PPT Migas Cepu, July 1985
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a)

Crude oil properties and yield

Genet'al properttes of Kawengan and Ledok crude oils are shown in ‘I‘able
- 5 10.

Rither - of the'mr is a.  light crude oil  and beloh;gs to

Intermediate~Intermediate base accordmg to the cla331f1cat1on of Amerlcan

-Bureau of Mines.

The actual- distillate. yield of both of the _érudé._s_ dre summarized in Table
H-5-11 - 1-5-14 on the basis of 1984 annual - report, monthly report
January, 1984 and daily operational data (Kawengan Feb. '13, 185 and
Ledok Feb. 8 85). '

'I‘he dlfferences of flgures m these tables are apparently caused partly by
the fact that the plant was not contmumg a stable operatwn and
however we est;mate it may be stemmed from' the fluctuatlons in -erude

oil propert;es as fax' as Judgmg from the re51due ylelds

The crude oil tanks in the ref'in'e'r"y ar"e prbvided with mixing facilities

usmg steam bubbllng However the absence of sufficient data on the

fluetuating erude propertles (spec1f1c grawty, distillation charactemsties)

b)

mcludmg the ones in Menggung storage tanks makes it 1mpossnb1e to make

reference to more suxtable reasons than the above men‘uoned

Crude through—putgand producfs produetion amounts

The ' erude thrdugh—put and. products production afnounts are shown in
Table 11-5-15.

These actual values may differ slightly in figures compared to 1984 annual
report (used in Table II-5-11) prepared by Administration Department:

however these values are presented here to give an idea on the whole

balance between the crude through-put and prdducts pr'oduc't'ion amounts.

Meanwhile, the distillates obtained from Kawengan and Ledok crudes are
transported as products in single or blended forms except for gasoline and

wax distillate.
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Tablé T—5~710  PROPERTIES OF KAWFNGAN AND LEDOK CRUBE OIL

Properties i | Grude ol
Snecsflc ﬁrav:ty, 60760 °F C0.8530 | 0.8305
AP Gravity at 60 °F b wmae 389
Kinematlc Viscosity, eSt, at 100°F ' 5.17 ?_ . 3.46
| Cat 122°F s.64 | 2.3
Pour- Point, °F - _ '_ | B N o
Flash Point,"Abel”, F -~~~ | <% | < -3
Reid Vapor Pressure, psi at 100 °F B EEURE IS SRR REEE N S
Water Content, Vol.8 -~ 018 1 o 0.18
Hater & Sediment, Vol.% ' ¢.15 0.05
salt Content as MaCl WL 0.03 003
| | 1b/1000 oI |10 o
Total Acid Number, mg KOH/gr - 0.084 0.245
strong Ac:d Number, mg KOH/gr | _ nit. - ntd
Sulfur Content WL % : 0,231 : 0.099
| Asphal tenes Content, Ht.%_ o a2 | 0.3
wax Content, W.¥ - | 1.4 | 3,66
Conradson Carbon Residue, Wt. % - ©0.895 0700
Ash Content, Wt.% ) 0.018 O 0.026
Ccharacterization Factor, kuop | 11.8 | 12.9
Congealing Point, °F WAX REE ' I E

Source:  Department of Refining: and chemistry, Indonesian Petroteus Institute
(Aug.and Oct, '72)
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Table 1-5-171 -  DISTILLATES FROM EACH CRUDE OTL (1984) .

 CmMe Kawengan 'Ledék"

kD (%) kb (®

Distiliate 20,271 © | 100.0 | 17,976 | 100.0

| Gasoline Soeea | 82| 2,79 | 15.6
: Kemsme 3314 e 3?33203
Gasoil ............. e 2” - e 313 »

R P TIS B o i e
N e e L e 294
. ($1) ...... e i T e
e e e T

(1) Inctuding Stop Oi{(Kawengan:SSARt:Ledok:1iékl)'k-

Table T—5-12  DISTILLATES FROM EACH CRUDE 0IL (Jan. 1985)

oo Kawengan " 'Led9k b

(k) (%) (k1) (%)

ni_‘étirlate 4,818_‘: 10_0.'_0__ 3,911 | 100.0

“Gasoline - 275 5.7 629 16.1
S e g 200 T . 39
e I R T i
s s e | T
iesidve | 1419 | 245 | 928 | 237
e B o D o
........... e BT R e

(k1) Tacluding Stop 0l (Kawengan:53kI, Ledok:36k1)

1I-
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Table - 5-13 - OISTILLATE FROM EACH CRUDE.OIL (daily)

Crude | .Kawepggn;_r _1Led9k_ o
ok %) kY W
Gasoline. | 5746 | 7.2 9.8
Kerosine w1 | 185 ©29.5
i Distitlate | 35218 |6 | -
Resigue ) - .90 | 2.5 | 16,331 ) - 19.3
....... loss (1) | 0804 | 1.0 | 058 | 0.8
Total 79.693 100.0 84.563 100.0

 ﬁNeH—5—14-

' COMPARATIVE TABLE OF DISTILLATE YIELD

, _ (%)

crade _ Kawengan 7 Ledok:
« ~{Year|Honth |shift |Year{Honth |Shift
A pistillate 100.0 [ 100.0| 100.0| 100.0 | 100.0| 100.0
_Gasoline | 82| 57| T.2) 15.6] 16.1| 19.8
_Kerosive | 18.8| 20.0] 185| 20.8) 23.9) 295
_Gas oil - - | 21.7] -21.4] 19.2, 31.8| 33.5| 30.6
_Wax Distillate| 20,7} 28.8) 31.6) - ) | . -
* Residue . 31| .5 _;g;§ 20.41 23.7 19.3
Loss -5 -0.4 1.0 2.4 2.8 0.8
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Table 1-5-16

GRUDE' THROUGH-PUT AND PRODUCTS PRODUGTION (1984)

(Uit nl)

L Kawengan Crude 011 20271

Crude 0il L | = ) 38,247

o Ledok Crude Oil 1,916 :
DESI?llate Gasoiine'.KeﬁOSEﬁe_ gas 011 | "O2) | posidue ‘Vfbfél g;ﬁge

Product . S _ . A -

Leaded Gasoling 3,000 3,000 7.8
“égi;éﬂi ........................... {:égg.um““m““"m_hm""m"_ .................................................. {:5557'“""QTA7
_ké;gggﬁ;"mu"mn.mh_m. ................... }:g&g .................................................................. }:gié""""ng}"
"5};;;]7§Q;T"f .......................................................................................................................................
'”"}QQ"QQQf;;{;'"' "’"W"Qf{gé ......................................... 3:;gén.mun5jéu
for own use 2,013 2,013 5.3
fé&ﬁ"{;iﬁ ........ £ R R éég ___________ %%; ........................ {:5&}"m""§fg"
el on || sre| san| acs|nanl| 7
nﬁég{&ﬂé .......... E R I S AR S
forownsa!e A ! Y PR I 4,?98 """ 4|798 125
. %B;HBQBf;;é"T""“m““mh“_m“"mum"““ ................................................ é;&;ﬁ "“éza%énunnngj{"
,a;;“m“m"m“m”m.m"m"m"mﬂuum"m“m“m.mum"m"w““umeég ................................ ;Eé-mmuajir
"f&;gﬁigﬁg ..................................................................... %é&f ......... &}6 ............... i&{ ........... %ééf'”""Efﬁ"
Total 0,285 | 7,506 10,075| 4,201| 12,036 38,143 ] 99.7
"E%";ﬁrégéégi ........... E}?Tﬁ; .................................................. (}&fbi"""EQJfES”""[égf%j ....................

(1)
(%2)

Batching oil distillate for_iute industry
Paraffin high content solar is abbreviated, but blending COmponent

for BOD and Fuel 0il is extracted paraffin from PH Solar.

Source:

- [1-108

PPT Migas Cepu/Refinery Program Development DBiv., July 1985




The distillate gaSolihe 'c_bntainin'g h'ydg':ogén sulfide and mercaptan is
‘treated in the ga'solir':e'wa'shing facility (soda washing) and a part of it is
transported to PERTAMINA . for gasolme blendmg after being leaded; and
the remainder to local mdustrles as solvents for pamt {hdustries and
others. ~The feed. materlal for the wax plant is called wax chs,tl}late or
POD -(Paraffm oil distillate) or PH .solar (Paraffm high content solar)
becatse they have high paraffin content '('appr.:' 30%).

- Wax crystalwed in eooled PH solar is separated for recovery by . fllter

presses, and the ‘remainder oil is ealled "Filtered Oil" which is used as a

blending stock for fuel oil to be transported to PERTAMINA as well as
. ‘used as one for'Bateching oil distillate (BOD) in Jute indusﬁ*ies._

Of 1984 -produet manufacture record in Table'_li—ﬁ—ls,-.the producis
tr&nSported- to PERTAMINA by the Center are leaded gasoline, kerosine,
"di‘é'sel gas oil and fuel oil, ‘and the total amounts to appr. -13,000 KL
(34%). ' ' : :

'On the other hand, solvent; BOD, residue oil and-wax are sold directly
to'cbnsumers'in local industries, and the total amounts to appr. 16,300
KL (43%).

The balénce which: is the inventory adjustments and in—hous_e fuel
consumed in the reflnery plants boilers and powef plants, amounts to
appr. 8,900 KL (23%). '

5.1.4 Production Plan and On-the-Job-Training (OJT) Program
(1) Existing state of production plan

The 'Center_ is to work out the next yéar prodﬁction schedule in the last July
to réport the crude oil through-put and products quantities manufactured in
the Topping unit to PERTAMINA. This production p'lan is scheduied on the
basis of the planned erude oil prodduction and OJT program. '

- 11-109



The products manufactured records for respective Indonesian refineries {1982
- 1983) are -shown in Table 'II~_5-16 and 1984. Indonesian _tbpping unit
capacities for respective refineries are also shown in Table TI-5-17..

‘According to these -tables, the shares of Cepu. refinery manufactured
products are. very small. - Moreover an outstanding - increase by new
installations in capacities of Topping u.nitf. in Cillacap an Balikpépan' has
enhanced the Indonesian Topping unit capacities from 505,000 BPSD to
905,0(}_0 BPSD.: consequently the share of Cepu has dropped from 0.4% to
0.2%. T :

The Center is under'_én Ob.ligat_ion ‘to trahsport the. products of the planned
guantities reported in advance to PERTAMINA by the Center.

However in  consideration of.  the 'charéctor “of the Center .a_s' 8 ‘tl'ainin'g
- organization and the actually negligible shares of 'the Center refinei'y- plants
in the entire Indonesian oil produetion,. in the event of the quantitity of the
products to be transported is caused to change or to be deficient in by the
changed crude producti.on' or the changed shut-down periods of the topp'ing
unit. Such changes or deficiencies.are pérmitte.d only if the reason of such
changes and changed schedule are informed to PERTAMINA by the Cehter.-

II-110
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fable T—5-17

TOPPING UNIT CAPACITY OF'EAQH REFINERY IN INDONESTA

I Tovping Unit. _ | Ratio pf
T i TRt T
o — (BPSD). - (B/D) |
(Eangkalang Brandan) ; 5,000 4,600 0.6
(Duma!) 100,000 59'600 """"""" ?10
"}ggggg{";g;;};;}f""" “ﬁga;éég""mv.m“h“m"““_g{:éég_. ."gtg.
2;@;}3 ._t;ég;gagf"". n"m"hm_"ng;:;;; ................ .;ét;
o ( (‘tlaca[)) 3@0000(*” P 8”00 """""""""""""" 332
Conokron | s | oo | 0.3
(Gl 265,0002) wa | 203
. ég%;;;m““m“_mn“m"m“,""m""m“m“mugrébgf;gi_m“m"nmumunm;é;f .......................... 6?;.
fotal 905,000 é'as,‘zgo .

106.0

This figure is confirmed by-the Centre.

Expanded -Design Capacity in Aug;1983 (100,000~ 300,000 BPSD)
Expanded Design Gapacity in Nov. 1983 ( 65,000— 265,000 BPSD)
The fioure reported by Far Fast Japan was 700 BPSD. '

Source: Far fast 0il Trading Co., “gil Industry in Indonesia ” ,15th Ed.,

“Dec. 1984
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Table 11-5-18 PRODUCTION PLAN FOR THE YEAR 1985

Amount of Crude T _ . 'Actualz'figure_'
0il Processed | Plan for 1985 1 19084 .
S L ‘ L K1(Vol.%) __Kl{Vol. %)
 Production - | 40,000 ‘(10_0.0) | 38,247 (100.0)
Gasoline (*1) ' o 3,600 ( "9.0) "'4,2"85. (11.2)
Ke'b;,sing ' | 8,000 ( 20.0) | 7,546 ( '19.7")
“Gas Oil - | 11,200 ( 28.0) | 10,075 ( '26."_3)"
PH Solar (¥2) - 5,:200_ ( 13.0) 4,201 -( 11.0)
Residue (*3) - | 11,600 ( 29.0) 12,036 ( 31.5)
Loss | 1 wo Loy | 1a 0.3

(*1) 70% for blending stock for gasoline is transported to PERTAMINA and
the balance is sold to 1ocal lndustues as solvent. : . .

(*2) it . is used as raw material for. wax, and filtered oil produced in the
process, after bemg blended with dlstlllate gas oil, is sold to ‘Jute
industries as a spinning oil. '

© (*3) This is blended with distillate gas' oil to be transpor ted as Fuel Qil to
PERTAMINA, and the remainder is used for in- house fuel 011 or sold
to local 1ndustmes as fuel oil. : -

.Table II-5-18 compares 1985 produets .. production plan with 1984 aetual
production records. This plan sug_gests the 1ntent1_on__of the Center to reduce
gasoline and residue production and incréa’se k_erosine, gas oil and wax
distillate. | - |

Table 1I-5-19 and 11-5-20.show 1984 operation record of the Topping unit

and 1985 operation sehedule of the -same respectively.
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Table ITI-5-19 OPERATION RECORD OF TOPPING UNIT, 1984

Period -
o al stoel 7| sl 9f 10] 12{ 12 1| 2| 3
Itei :
5 e 4 2 a2 %
Operation T ' _ o
o () AL 1) IR
- I I\ mo
Shu_t Down i f — _lj . : _l. E

Causes for shut—do_wns abovementioned
1. Oil leakage at rivetted joints of C1 column of main tower body

II.  Scheduled shutdown However the same oil leakage as in I has occurred at

C1 column rivetted }omts also
. Scheduled shutdown

1884 oper’fidn days were. 170 days and included start-up procedure (3-4 deys X3
times) and shutdown procedure (2-3 days x 3 tlmes) duratlons and therefore net

operatzon days were appr 150 days

Calculating a daily ave;'a'ge crude.thx"ough—:-put from the ahnually erude through-
put 255 Kl/day (appr. 1,600 BPSD) is given.. '

Due to the renovations made by the Center since 1979, the Topping unit capacity
used as the base for the study was taken as 350 ton/day for Kawengan erude oil
(appr. 2,400 BPSD) and 300 ton/day for Ledok crude oil (2,300 BPSD).

In consideration of the base for the study and actual records 1,600 - 1,800
BPSD and further possible variation and off-spee. caused by OJT, the Center's
judgement can be said ‘reasonable to place the nominal cepacity at 2,000 BPSD
(Appr. 320 KL/day). | |
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Table 1-5-20 OPERATION SCHEDULE OF TOPPING UNIT, 1985

Period
_ 41 5¢ 6 7{ 8f 9f 104 114 12 I 23
Item '
Operation” | - — 1 ‘: . __| ' '|_.'_,.H '
_Shut Down | f _ . |. | |

Meanwhile,_'accpvding to 1985 operation schedule, operafion ddys are anticipated
to be 150 days, and average daily crude thi‘ough~put- in appr. 270 KL/day (1,700
PBSD) for planned 'p'roce'ssing erude 'oil 4{},(}{)0 KL. '

Besides, it should be noted that in. the reason of shutdawns in Table II 5 19 is
cited oil leakages from riveted joints on the shell of C1 column or a ‘main
fractionator, and shut-downs due to the same reason have been repeated still in
this fiscal year. Immediate improvement measures should be taken for the safety
and further not to give to the ftraining s_ched_ﬂle a diéadﬁantageﬁus. infiuence
because such. circumstances might disturb the training programs as well as the

produetion plan.
(2) ON-the-job training (OJT) at refinery plants

As mentibn’ed in chapter 4 of thié' 'Patt AKAMIGAS have a system of yearly
two semesters and generally the students 1n the1 Reflmng Course who have
completed lectures m_the classroom -and praetices in the training laboratory:
are given OJT at the Topping unit for 2 months at the end of each

semester,

For this’ reason, for the plant operatxon pemods on the pr‘oductlon schedule &
unit of 2 mornths should be the base perlod In these pemods start-up
operation shut- down operation and emergeney procedure should be acquired

_ by the students

1-116



a) Training at production facilities

The producﬁon facilities includes the' erude’ oil"produ'c'tion"_facilities' in the
oil-fiels, —t'he-re'fining facilities in- the Refinery, = and their affiliated
facilities - (utilities, off-sites and ete.), and these are all subjects for
0Jt '-thougrt these are operated by . ope'ra'tion -persohnel orgénized
independent of the students. - ' ' ‘

For example, in'_.the case of Refihing Départinent Course,?-2 mdnths.at
the._end of  either Semesf;erj'(Semester.I or Semester I} are allocated to
QJT and & préétiee course is given to a class of appf; 20 students by 1
lecturer, 4 instructors (2 shift leaders and 2 foremen selected from

operation personnel).

For each Grade, an armuéﬂ:'trai_ning. schedule is .'illl'i;stra"r_'ed' in - the

following.
Semester 1 Semester I
00 @ ®
0.0 00 0
0. 0.0 ©®

Grade I . (_f(')r-.dperatoi’)

Grade II. (for Foreman) -

Grade ni - (for Assistant
Supervisor)

Leeture at Class Rooin
 Practice é't_‘Laborat_ory |
-OJT at Topping Unit, Wax Plant and -Utility Facilities
"QJT at Refinfng Facilities in Cilacap, _Balikbapan, Musi and Dumai

fclolcle)

An actual activity ‘contents of OJT is also shown in the below, -
- QOrientation (15 days)

Studies of each unit operation, process operation condition, and quality

control in the Refinery
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~ Special .Order (35 days)

_Acqu'isitidn of fundamentsal operation {Start-up, shut-down, normal

- operation) * technologies and trouble 'shooting/emergency operation
technologies, technical caleulation on pumps a‘nd_insuiatic)n' materials,

"~ In 'speciél'-_order,_ the students are given the .pr"éctice of unit operations in

b)

direct contact with the actual faeilities in . addition to  simulated

operations and observations of instructor's demonstrations,
- .Report preparations and discussions (10 days)

Simulafors_and.__pildt plaitts

In the Simulation Labora'tors'f where its facilities 'ér'e now béing_exbanded,,

Process Control Simulator manufactured by Auto Dynamics Co. has been
purchased- and installed in the building completed. in .this June, and is

being conditioned by instructors of the company.

Besides, - in this bﬁil_di_rig pilot plants made in - West :_Germahy;will be
installed .and at the same time a part of simulators now located in the

Training Laboratory is planed to be moved .into this building.

Facilities possessed by the :S'imu‘lation' Laboratory (including items to be

purchased this year) are as follows:

- Drilling Control Simulator . ~ USA/SIMTRON Co.

_— Process Control Similator software - . USA/Auto Dynamic Co.

Basic Unit Operation:.
Crude Unit

Vaéuum Unit

Product Fractionation
Naphtha Reformer

‘HDS Unit

Amine Gas Treater

FCC Unit

Natural Draft Fired Heater

n-118



- Pilot plants - © W. Germany/PILOT Co.
~ Desalter ' '
Crude Unit
Cat Reformer
 Thermal Cracker ° _
" HDS & Hydrocracking. Unit

As simulators the Inq'trum'entation Process S'imulat'ors of Plint- Co. in
England are also possessed by the Instrumentation Laboratory in addltxon

" to the above.

The’ _ijéc'ti'ons'-'. and advantages - of these installed facilities “will be

~ summarized into the following two points:

- In addition to the fundamental operation, the student ean be given in a
short period an extensive operatit:n technique - variations sueh as
"procedures for ehanging process condltlons findin_g‘ out abnormalities .

and thelr meastire operatlon techmques.

- Ti’éinings “on ‘production facilities not owned by the Center ecan be
"made, and the dispateh costs for student in Grade UI, who are given
so far OJT at PERTAMINA refineries, also ean be reduced.

At present the 'Cer;tet’ are aiming at effective 'trai'ni'ng means snd methods
such as simulators and pilot plants, and reviewing the role of the present

Simulator Lab. in the practice training and OJT.

'On “the ‘other hand, these simulators and pilot plants cannot give the on-
the-seene feeling because of ‘their difference of ‘scales compared io the
actual facilities; and also in some as‘peét cannot replace the operations
necessary for the aectual facilities due to the simplified operations in

these similators and pilot plants.
‘Considereing the balance between the above two approached for training,

the most important theme to the Center in the future can be said to pian

its renovation with emphasis on production facilities.
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5.1.5 Operation Management

(1) Management structure and its manning
The ent_ire organization of the Center has been already descr_"i‘b:e(_i in Chapter
2 of this Part, and the prb'duetion facilities are ‘being administered by Oil
Field Program Development Division and Refmery Development Division in the

: orgam?atlon .

In addition to the aperation nianageme'nt of the production facilities these
Divisions are res;;ons:ble to 0JT for the students participated in lecture and
_ practice in AKAMIGAS and other laboratorles as the educational functions of

thege Divisions.
Fig. I1-5-7 shows the organization of Refinery' Program Development Division’

The total number -of. personnel in Refmery Program Development DlViSlon or
9250 erewmen is clearly excessive for. the- operatlon of . 2 , 000 B/D generally
composed of the “Topping -unit . and the Wax - plant:. such Indonesmn state of
affairs as necessity. to- maintain personnel fo'r_'-e'ducat_ipnal-_faeil_ities and
execution - of training, | the  obsolete . plants, ‘the roles of a_'goﬁernment
operated enterprise .to promote empllo.ymen_t__ may_'j_us_t_ifyi_ .this__.: n_um.ber -of

personel, however. Its validity cannot be a subject of a simple reasoning.”
a) Refinery subsection

This Refining subsection is reponsible to the op'ere't'ion. eenfrol of the
Topping unit . and .'bl'eflding_ of the distillates, and _'th"e_ operati_o.n control of
product transportation. facilities, and its org_a’nizational'struet_ure is _shown3
in. Fig. 1I-5-8. As for quality control, a separate Refinery Laboratory

Subsection is responsible to.
The operation of the Topping unit is performed"by 3 duty 4 shift (1 duty

five crewmen) service, and operations of blending and transportation

facilities by day duty service.
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| Development: Program

i

Flgure [-5-7 ORGANIZATION OF REFINERY PHOGRAM DEVELOPHERY DIVISION
Establ] Shrent 'Pm_gra;n's -
for Refinery & Process | {291)

{o7) - 631 [19]

- for Refinery &

pevelopient Progran
for Engineering

Development Program
for Technical

fevelopment ‘Program
for Utilities

.- Application

 Procéss
K @
Refinery (Kitaw) | || . civil
@y (16)
dax P ot N | ME -Hechgr_tica__l‘&
R - . Equipment -
{38) (9)

{2) {1
- Hyocarb?n — Electricity
Production
(1} {22)
] Hark'etind ﬂne'fation _— Water & Gas
(2) (14) -

Petroléun Micrebio-

Boiler & Hater
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(2) Operation management

a)

Operation mahual
’I‘he operatlon manuals for the Toppmg umt has been prepared only in
June, - 1985 by Reflnery Personnel Devolopment Sectaon staff for less

expemenced operators and students for OJ7T praotme courses.

They describe on Start -up operatxon : Normal operatlon Shut -down

-'.operatxon and Emergency procedures and thelr frame works have been

'.eo_mpleted..,g' Espeelally in Emergency procedures are desarlbed respectwe_

cases for troubles in utilities (steam, electmclty, coolmg water) fuel

oil, and fuel gas, and leakages in furhace tubes.

However the conditions to be criteria in operation are not indicated in

_ a’c.tual-'figure's except for crude furnace heat-up - conditions, and further

b)

“diagrams ' for process sheets and time schedules for respective procedures

are not also presented. .

.ThlS manual is to be prov1ded in the Control Room to be used as OJT

text, and w111 be further rev1sed by usmg the future experlenees.

Operation records

" The operation -'rec’drd of  the ' Topping - unit are m‘aintéined by ‘ entering

' hourly'readings of panel board instruments in the Control Room and major

local instruments into the log sheets, and, after 'measu'ring oil levels in
both the erude .and distillate ftanks and - their temperatures and specific
gravities fo ‘check the material balance, by e'ntering' the results in a

notebook.
The numbers  of loeal instrumerits are deficie_nt for proper operation
management and therefore should be increased, as mentioned in 5.1,2.

3).

On the c¢ontrary, however, readings of some instruments have never been

entered into the log sheets for one year or more, Particularly no entry
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of information on material flow is a problem since it is of elementary

necessity to analyse on operational performance.

Furthermore, test runs widely adopted in Japan have never been
performed here that can gwe ‘the basm data for pel'formance surveys and -

reviews for' 1mprov1ng the plant

1t shbuld ‘be partieularly noted that the attempt to check respective
equ1pment capamtxes and bottle necks by the ‘Centre would encounter a
serious hlmtatlon 51nce really deflclent operatlon records only are kept at
present not ‘to speak of the numbers of instrument defl(nent for proper

opel’atlon management
5.1.6 Quality Control

Quality control. is é‘arried out on the basis of the distillate property analysis' data
for ‘process eontrol and the property analysis data of products after blendmg or

before transportation.

Analysié_ for routine operation management, including crude oil, Is performed in
the refinery laboratory adjacent to the Toppingrun'it and Wax plant.

(1) Produets specifications

The products specifications used in Indonesia include Directorate J'endei_'al
Minyak dan Gas Bumi specification :=1979, which applies to the produets
transporied to PERTAMINA from the Center.

The products transported to PERTAMINA from the Center at present are the

following.

Bensin Premium/Premium (Mogas Premium)L/

Minysk Tanah g : (Kerosine) . .
- Minyak Solar — (Automabile Diesel Fuel 011)
Minyak Baker (Fuel 0il)

Note: 1/ In Indonesia, moter gasoline comés in two types: Premium and

Super. Premium corresponds to regular gasoline in Japan.
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These specifications are shown in Table II-5-21.

Gasoline transporfed from the Center to PERTAMINA is a b)len'd}i'ng stock of
Mogas Premium whlch 1s fmally blended in Semarang PERTAMINA Depot for

eommercmllzatlon .

In addition to- the above, the products whlch the Center sell du‘ectly to the

local industries include ‘solvent, BOD, residue and wax.

The respeetlve detailed SQemflcatmns are to be fzxed between the Center

and lo_eal 1ndustr1es. : These applicatlons and major specxflcatlons are as

follows.
Kind of 0il- "Applicet_ions  Specifications
Solvent - ‘o For paint industries ‘SBP 35-1151/ is
{large scale) o requwed Same as
o For leather industries the eut for the
' ‘ present motor
gasoline
BOD Jute industries Pour point 80°F Max.
Residue ~ Fuel oil " Same property as pre -
sent product
Wax For Batik industries .Same as above

Note: 1/ SBP 35-115 is a product type of special boiling-point spirits,
which is solvent whose NBP is 35 to 115°C,
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Table II-*S-Ql(a) SPECIFICATION OF MOGAS PREMIUMI

Harketable

SPECIFICATION ©UMETHOD
PROPERTIES e — - —
MIN . HAX ASTH OTHERS
KNOCK RATING: D, 2699 -
Research Octane Number On 87 o o
‘T.E.L. Content ml/AG 2.5 . D. 526 1B, 116
' DISTILLATION: ' D, 86
10% vol. evap. to °g T4
50% wol, évap, _ °C 28 125+
90% vol. evap.. to °C . 180
End Point °C 205
20% - 10 % evap. °C B
Residue ‘ . % vol o240 ‘- .
R.V.P. at 100 °F psi - 9.0% - D 328
- Existent Gum -mg/ 100wl : 4 ~D. 381
Induc¢tion. Period ©omin 241 ' D.. 525 ..
Sulphur Content kot .28 D. 1266
Copperstrip Corrosion - “Ne., 1 b, 130
3 hrs/122 °F) o _ .
Doctor Test or e Negative D. 484
.flternative Mercaptan % ut ~Q.0015 D, 1219
Sulphur '
Colour Yellow
Dye Content: Yellow 0.5
Odour

Note: * Penyessuaian dibenarkan_dengan menggunakan Volatility_Adjhstment Tab
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Table IT-5-21(b)  SPECIFICATION OF KEROSINE

SPECIFICATION

-~ HETHOD

PROPERTIES - — . —
. : CHIN MAX ASTH OTHERS
Specific Gravity at 60/60 °F 0.835 . D, 1298
Colour Lovibend 18" Cell or 2.50 SURREETE { LN
Colour Saybolt . 9 o, 156 : :
Smoke Point. mm 16% o - 1822 1P, 57
Char Value mg/Ke 40 1P, 19
DISTILLATION: D, 86
Recoveryral ‘200 0 % vol 18
‘End Point g Coeg 310
Flash Point Abel or Alter- °F 109 ' : IP. 170
natively Flash'Point TAG of 105 D, 56
Suiphur Content Y wt : .20 b, 1266 -
Copperstrip-Corrosion - “No. 1 D, 130
(3 hrs/50 °0) .
Odour ' Harketable

Note: * Jika smoke pointi ditentukan degan ASTH D. 1322, maka batasan mininum

diturinkan dari 16 menjadi 15.
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‘Table IT-5~21(c) 'SPECIFICATION OF AUTOMOTIVE DIBSEL OIL

SPECIFICATION.

P : _ ~ METHOD
PROPERTIES ; T
R HEN HAX ASTH - OTHERS
9pec1f1c Gravity at 60/60 °F ©0.820 0.870 b, 1298
Colour ASTH _ ' 3.4Q D. 1500
‘Cetane Number or 45 D. 613 -
Alternatively Calouiated 48 B. 976
Cetan Index ' S .
‘Viscosity Kinematic at 100 F GS 1.6 5.8 . 445
or Viscosity SSU at 100 °F  Secs 35 45 b, 88
Pour Point °F 65 B, 97
Eulphur Content 2wt 8.5 b. 15611
; - /1552
Copperstrip (3 hrs/108 C) No, 1. B.-130
Cenradson Carbon Residue 2wt o I, 189
‘{on 100% Vol Bottom) 8.1 R
"Water: Content % vol 6.05 -D. 95
Sediment % wt 0.01 . D, 473
Bshk Content _ , 1wt 0.81° B. 482
Neantralizalion Value ' : B, 974
Strong Acid Number mg KOH/gr Nil o
Total Asid Number mg/K0H/gr. 6.6 C
Flash Point P.M.cc. °F 150 D, 83
DISTILLATION: _ D. 86
Recovery at 380 °C % vol 40
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Table II-5-21(d)  SPECIFICATION OF FUEL OIL

SPECIFICATION

Conradson Carbon Residue

R  METHOD
* PROPERTIES : : '
. COMIN max ASTM - OTHERS
“Specific Gravity at 60/60 °F - . 0.990  D-1298
Viscosity Redwood 1/100 °F secs 400 . 1250 D 445+ - 1P T0
Pour Point °F S .80 b 97 '
“Calorific Value Gross - BTU/Lb 18000 : D240
Sulphur Content wt % R 1Y D 1551
_ S o ' - /1522
“Hater Cottent: - vol % 0.7 - DS9S
Sediment - - wt & 0.15 b 473
Neutralization:'Value: - o Nit oo
Strong Acid Number . mg KOH/gr _ D 473
Flash Point P.¥.cc, °F 150 D 93
wt % 6 - D-1560

Note: % Converted.from Kinematic Viscosity,
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(2) Produets quality

a) Motor gasoline

Smce the Centers gasolme is a strmght TUN gasohne, Octane number
{(F-1) is as low as 60, whlch is approx. 70 ‘even when 1t is leaded by
2.5ml/gal, and it does not satisfy Premium Gasoline Spec_lfxeatlon RON,,87
shown in’ Table 15-21(a). e |

Stralght run gasohne treated by soda is legded,  then it is tlansported 1o
PERTAMINA Depot adjacent to the Center as motor gasohne blendmg
stoek, by the pipe line. Futher, thlS gasolme is sent to PERTAMINA
Depot in Semarang by tank lorries, where it is m1xed-w1th high-octane
number stock sent trom PERTAMINA refineries in- Bahkpapan and Pla]u
for commercialization. A part of this gasolme is  returned to
| PERTAMINA Depet in Cepu whmh meets the needs for motor gasolme m'

local markets.

‘The properiies of motor gasoline stoeck tl*anSported from the Center are as

follows,

For reference, these properties were compared with Premium Gasoline

Specification of the Ministry of Mines and Energy.
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b}

Properties | - o Analysis Product Spee. .
' (for information)

Sp. Gr. at 60/60°F . | 0.7505
Knock Rating - |

_Research Octane Number F-1 77.7 87 Min. .

TEL. Content ml/AG ' 2.35 2.5 Max.

Distillation | |

10% vol Evap. to °C 8 74 Max,
50% vol Evap. to °C 105 - 88 - 125

90% vol Evap. to °C 142 180 Max.
End Point S 191 - 205 "Max.

20-10% Evap. °C . -6 . 8 Min,

Residue % vol : 1.2 . 2.0 Max.

RVP at 100°F psi 3.1 9.0 Max.

Coppetstrip Test at 3 hrs/122°F 11 Mex.

Doctor Test P Negative  Negative -

Colour : _ _ Yellow Yellow

-The ai_q_ove R_VP 3.1 psi is near to the minimum value: aceording to the

1_ates‘§_ r_éconds, the maximum value is 6.2 psi. Further, octane
number/disti_llati_qn pl_'qperties .(Zﬂjlﬂ_% Evap.) are adjusted at PERTAMINA

Depot in Semarang.

Since thé demands for gasoline decreassed recently, the delivery to
PERTAMiNA was not achieved Smoo_th_ly as seheduléd, whiech might
reportedly cause refinery pia_nt shutdown., In this connection, in order to
avoid sﬁch a deadiock as far as possible, the Center is planning to

manufacture the solvent and promote the sales of gasoline fraction.
Solvent

At present, straight-run gasoline is treated by soda to remove hydrogen
sulfide and mercaptane, then it is delivered to local paint industries and

leather industries.  Further, to incease the sales, this gésoline must

comply with SBP 35-115 Specification required by paint industries, which
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are one of the largest gasoline users. The existing Topping unit is hard
{o separate naphtha within this cut range in view of the kerosine flash

point,

SBP '35-115 properties of expected naphtha cut ave as. follows,

Normél Boiling’ Range, °C - ;
or product type 35 - 115 Test. Method ..

Sp. Gr. at 60/60°F 0.681 1P 59
[nsﬁﬂatny{IBP/SO%/Eb /67100 1P o123,
Flash Point, °F 7 <0 IP 33
Aromatic Content, % vol = 3 o128
'Kaqm_bqfanol No. | - ‘3b' o AsThq'Dilss
Anﬂnﬁ;ann, oc 61 o2

¢) Kerosine

The properties of straight—r_ﬁn kerosine from both _-Ka'wengaﬁ and Ledok
. érude“d_ilé__ are as shown in the following ‘table. The Center does not
think it necessary to im'l:p'r'ove 'q{ial'ity ‘furthermore (for example, by
hydrogen treater and so on). For reference, this kerosine was compared

with the Specification of the Ministry of Mines and Energy.
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— T T ANALYSIS ___ PRODUCT
PROPERTIES . " -LEDOK - KAWENGAN SPEC,: -
PR o . R {for information)

Sp. Gr. at 60/60°F . 0.8066  0.8136 0.835 Max.

Distillafion ASTM

Vol Recovery at 200 °C % vol 53 51,5 = 718 Min.

End ‘Point - BRI 269 273 310 Max.
Coppersteip Test 8 hrs/122°F - 1~ 1. . . No.l Max.
Odour - . < : marketable marktable marketbaie-
Colour {Lovibond 18" Cell) 2.00 1.7 - - 2.50 Max.
Smoke Point - mm 18 18 16 Min,
Sulfm:. Cbntent: : | % wt 0.028 - 9.030 - - D._ZO Max.
Flash Poiﬁt (Abel) - OF | .-132 . 134 2100 Min,

d} Diesel fuel oll

Automobile diesel fuel oil is called "Minyak Solar" in Indonesia. . It is

different from diesel fuel oil "Miﬁyak Diesel" for industry fuel.

Only Minyak Solar is manufactured by the Center. This oil has

straight-run, light gas oil pr'opertie's, thus making no problem

The . properties of straight-run light gas oil. from both Kawengan and

‘Ledok crude oils are as shown in the following table.

For reference, this oil was compared with Ministry of Indonesia Mines

and Energy Specification.

ASTM color of Ledok light gas oil is normally 2.0 to 2.5, and the value

shown in the table shows the actual maximum value.
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e T ANALYSIS PRODUCT
PROPERTIES . "LEDOK KAWENGAN . SPEC.
o o (for_information)

Sp. Gr. 60/60°F 0.8524  0.8516  0.820-0.870
 API Gravity at 60°F 34.56  34.75 -

Colour ASTM | - 3.0 - A S T 3.0 Max.
Cetane Index 494 51.3 48 Min,
Vis. Kinematic at 100 °F oSt 6.8 4.2 1.6 5.8
Pour' Point °F c 20 35 65 Max.
Sulilfur' Content = % wt 0.08 0.025 - -0.5 Max.
Copperstrip (3 mes/lg2e) 1 1 No.1l Max.
C.C.R. on 10% bottom % wt 0,0178 0.010 © 0.1 Max.
Water Content -~ % vol Nil Nl 0.05 Max.
Sediment - % wt NI Nl 0.01 Max.
Ash Content % wt 0.003 _ 0.003 §.01 Max.
Flash Point, PM CC  °F 245 210 150 Min.
Distillation

Recovjéf}; at 300°C % vol o 83 ' 83 40 Min,

e) B.0O.D (Batehing Oil Distillate)
B.0O.D is used as spinh’iﬁg oil when jute fiber is madé into bags and ropes
at the jute plant. . This oil distillate serves to increase the strength of
fiber which is not resistant to water, '
B.0.D is blends of Ledok light gas oil and filtered oil which is dewaxed
oil from Kawengan heavy gas oil by the filter presses (blend ratio : appr.

2:1}, and the pour point is adjusted.

Properties of B.O.D are as foliows.
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PROPERTIES ANALYSIS PRODUCT SPEC.
' (for information)

Sp. Gr. ‘at '60/60°F T 0.8691 T —
Flash Point, PM ¢e °F 250 © -
Pour Point  °OF 85 85 Max.

f) Heavy oil (Fuel oil)

This oil is widely used as fuel for plants. There is only one type of
product -specification. The Center mixes residue with Ledok heavy gas
oil, and adju_s't's the pour point (80°F Max.) before transportation, There

is no particular problem in quality.

The properties of Fuel oil manufactured by the Center are shown in the
table below, For reference, the specification of this'Fue'l ‘oil was

compared With Specification of the Ministry of Mines and Energy.

PROPERTIES ANALYSIS L RODUCT SPEC.

{for information)
Sp. Gr. at 60/60°F 0.8724  0.990 Max.
Flash Point, PM ec °F 270 150 Min.
Pour Point of 80 80 Max.
Vicosity Red I/100 °F, Sec. 512 400 - 1,250
Water C;)n:ten.t. - % vol {]3 095 ‘Max.
Sulfur Content % wt 0.16" 3.5 Max.
Calorific Value, BTU/Ib ~ 19,400 18,000 Min.
Sediment % wt - 0.15 Max.
C.C.R % wt - 10 Max.
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g) Residue

Residue of both’ Kawengan and Ledok crude oils, blended with Ledok
“heavy gas oil, Is transported to PERTAMINA- as Fuel Oil, _-and_ also
marketed direct to local industries without blending. In particular, the

‘properties are not taken inte considerations seriously.
Besides the above, this residue is also used as fuel in the refinery.

The properties of residue are shown below.

3 ANALYSIS
PROPERTIESOFRESIDUE . - _
- LEDOK KAWENGAN
Sp. Gr. at 60/60°F 0.8175 0,9123 "
Flash Point, PM ¢c °F 250 - 250
Pour Point oF 105 110

Calorifie Value, BTU/1b 17,925 17,925

h) Wax

Wax producéd from Kawengan crude oil by the wax plant in the Center is

yvellow with oily odour.

This product is used for Batik, which is one of the ftraditional industries

in Indonesia.

This quality is not taken into consideration seriously. Sample properties

of wax are shown below.

H-136



PROPERTIES ~  ANALYSIS

Sp. Gr. at 60/60°F 0.7818

Penetration _ -
0il Content % wt o 2.58
~ Colour ASTM ' 3.0

(3) Testing facilities:
The refinery is provided with a refinery labordtory (synonymous with Quality
Control Laboh&tory) which performs daily ‘operation control of plans, utility
and offsite facilities, and products quality control.

To be conerete, this job is classified into the folloWing:

~ Properties analysis of crude 'oils, distillates and products used for

_opera_tik)n control of the Topping unit and Wax plant;

- Wate:'-_-qu_ality analysis “of bollers; water fireatment faecilities, co:oling

towers and oil SEparatbrs and -
- Quality ‘analysis of purchased soda, etc.
Crude oils, -d_istillates and products properties are analyzed at Oil Lab, in
the . Refinery Labora’t_ory' building, and othsr properties are analyzed at

Analytical Lab. in the Training Laboratory building.

The above two laboratories are also used for on-the-job .traing (OJT) of
students who major in the Refinery Lab. -course of AKAMIGAS,
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Practical training regarding fundamental oil analysis and general chemical
analysis together with students who are taking_ another course is carried out

at

0il Lab. and Chemical Lab.  for educational training in the Training

Laboratory.  These laboratories are utilized differently from the above

refinery laboratory.

a)

b)

¢)

d)

Organization
The organization of Refinery Laboratory is shown in Fig, II~5-9.
This Refinery Laboratory is composed of 17 persons in total.

The Oil Laboratory adopts a 3-duty 4-shift labor system, and Analytical
Laboratory performs its funetion daily.

The Oil Laboratory.'also‘ performs analytical jobs -entrusted by other

companies besides Center's routine analytieal jobs.
Sampling schedule

Shown in Table II-5-22 are the sample,  test items and frequency of

Topping unit, Wax plant, Boilers, Water treatmen"t_ facilities, C'ooling

“towers and Oil separators sampling  frequency for the operations of

Topping unit and Boiler is high: it .is considered. that this .is because
operation conditions are unstable due to fluctuation in erude oil properties
and characteristics of facilities themselves. Therefore, this cause should

be cleared up in order to aim at stable process control.

Reports

Crude bils, distillates and products analysis results are summarized in the
predetermined: format of report,- which are ' reported to the relevant
sections by mail besides communication by telephone.

Testing facilities

Table 1I-5-23 shows a summary of analytical testing items on the basis of

the above sampling sehedule.
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CTable M —~5-23  ANALYTICAL TTEM AND TESTING METHOD [N REFINETY LABORATORY

: ; Testing T : Testing
(o nalvtical iten ey || MAIYOSLTE o
1. 8pecific Gravity - | ASTH:D1298 | |15, Octane Number . . | ASTH D2699
(for crude oil, petro- ASTH D941 ~ (Research Method)
loum oi1 and wax) - : = ' .
SR o 16. Calorific Value ASTH D240
2. Distillation ~ . {AsSTM D285 || o : S
“(for crude oil,petro-| ASTM D86 17. Acid Number- ASTM D974
- leun oil) ' : T 7
o _ 18. Congealing Point ASTH D938
3. Flash Point - | ASTM D6 L )
(Tag Closed, Abel, P 170 | | 19. Needle Penetration | ASTH 1321
pensky-Hartenes | ASTH D93 R S
-C1osed, ‘Cleveland - | ASTM D92 [.]20. 011 Content ASTH D721
Open Cup) ' . . . SRR
: o . 21, pH- | ASTH D1293
4. smoke Point - | ASTM D1322 o | o
- . - S 122, Alkalinity: ASTH D1067
5. Reid Vapor Pressure | ASTH D323 > -
e : _ b 23. Turbidity | ASTH D1889
6. Viscosity (Redwood) { 1P 70 : R
_ : _ 24. Hardness ' ASTH D1126
7. Pour Point ASTH D97 | |
‘ 2h. Waterbone 0il ] ASTH D3414
8. Water Content - ASTH D95 AT -
' S R 26. Total Solid ASTH D1888
-9. Conradson Carbon ASTH D189 .
Residue . _ 21. CaC0, - | ATSH D1126
10. Ash | asTH 0482 | |26. p0, ATSH D 516
11. Sulfur (Lamp Method, | ASTM D1266 | | 29. Clorine ATSH D1253
" High-Temperature | ASTH D1551§ |- - :
Hethod) o 30, Bacteria ATSH D3870
o (Colitis Germs)
12. Doctor Test ASTH D484 _ : _ _
D | {31, Metal {Fe,Pb,Hg) ATSH D1068
13. Copper Corrosion ASTH D130 - - ATSH 03559
- | ATSH D 511
14. Color (ASTH, Lovibond)} ASTH D1500
P17
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- Faeilities and equipments in Oil Laboratory

The Oil _Labon{tory _e'onSié_ts of s‘_caff room, prepat‘atidn room foxj
chemicals and glass wares and analysis room. The respective rooms and
‘major analytical eqiipments layout are shown in Pig. 11-5-10.

Most of analyt'iéal éq‘uipments' are made in West Ge't‘many,_' followed by

‘U.8.,A and England. ~'No equipment made in Japan is found. Most of

chemieals are from West 'Gerr_nahy.
. .Re_ggrding,"analytical facilities and equipments possessed by '_t_h'e Oil
Laboratory, Annex H-5-2 shows a summary: of the deseription, test

- method, quéntity-’, :applicétions, manufacturer,' type, purchasé_d year and

equipment conditibn_s.
- Pacilities and equipmen'ts_ in the Anal_y'tical Laboratory

The analytical Laboratory is composed ' of staff office, balance room
and analysis room.

~The ahalysis room is provided wit:h'3 -analysis tables and 1 set of draft
chamber. The list of Analytical facilities and equipments possessded by

analytical  Laboratory is summarized in Appendix II-5-35.

5.1.7 Purchasing and Inventory Control

(i) Organization
Purchasing and inventory control are managed ' by Purchasing Unit and
Warehousing Unit which belong to Home Affairs Subdept. of Administration -

Department.

The organizational'configu'ration of these two units is as follows.
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Figure TI-5-10  LAYOUT OF OIL LABORATORY IN
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[311 -

IHome Affairs Subdept.

(3) (Supervisor 1
Secretary 2

(2)

Purchasing Unit | [11] | Warehousing Unit | [17].
Procurement for . . e -

7 L | Receiving of -
General Materials S S
Subunit ey Material subu§xt (6)
Spareparts and -~ | ‘Storing. and. Distribution N
Machinery Subunit | (3) of Material Subunit (8)
‘Material Administration ' 'I_nv'en_t'-c_')t;y of Matérial
‘Subunit - Subunit _

- —(5) - . A3)

NOTE: ( ) shows p_epsonﬁ'el ‘number

Home Affairs Subdept. includes 3 units of Security, Transportation and

Accommodation besides the above.

Purchasing Control

The stfucture of | purchasing .control is.-:a_s follows, "I‘hé purchasing unit - is
responsible for 'pui’chasing‘. control regardin'g all :produets required in the
Centér._ That is, the Purchasing Unit procures various kind of materials’
fang'ing from materials and equip’ment_éssociated with refinery, oil field and

training facilities to office supplies, sfationeries and medicine,

Number of materials handled in the fiscal year 1984-1985 amounts to 8,538
items, but it seems that the organization correspbnding to purchasing ‘these
big amounts of materials is .well arranged and performs satisfactory
functions. Materials and equipment include 1 those which are used mainly in
production facilities, the consum'ption of which can be predicted, and which
are retained as stock, and 2 those which 'ar'e_ requésted from wusers as

needed. This classification poses no problem either.
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The greatest problem for purchasing materials is that the spare parts of old
equipmenit and machines made in foreign countries are hard to obtain, and
many parts cannot be proeured at all since manufacturing of those materials

“have already been discontinued, In general, it takes much time to procure

. spare parts of foreign made.

At present, however, the procurement of equipment, machine and material

- depends on -imports from foreign countries in most cases, a'_nd only limited
- items e¢an be' procured - locally.  Foreign products are imported strictly in

accordance with - . Governmental Law—l—/ since CEPU Traning Center itself

is 'a governmental agency, and procurement procedures are put under contol

of Ministry of Finance.

Those who are engaged in import'jobs- must acquire the certificate of import.
The Center itself is of cburse:qualifiéd. for the import business. However,

- the promotional measures for local supply are taken, and positive -purchasing

(3)

of -1local materials is mandatory- as long as their prices are reasonably lower

than importing ones, and qualities are assured ‘generally.

Inventory Control

Warehousing Unit is responsible for routine inventory control.

The purpose of inventory co'ntr'dl' is to prepare readily' for ad_equa'te supply of

required materials to the user's requirement in the Center. The Center

manages materials dividing them info MRO items and program items.

Note: 1/ Purchasing of import materiais and equipment is provided basically
' by Presidential’ decree No. 29 (amendment, 1985) revised in
1984, - This decdree " covers various provisions sueh as the
difference of proecurement method according to the ordering
prices, supplier's qualification, guarantee of ‘quality, tender
invitation and governmental authorities and duties of its
institutions on detail. In prineiple, this decree emphasizes open

tender, lower price and local supplier's partieipation.
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MROQ items- inelude 3 items, that is, @ Maintenance @ Repair. and @
Operation, which show 1 general materials reqmred for- daily maintenahee, 2
spare parts for repair of maheines and equ1pment and 3 -consumables such as
lubmcatmg-ml, chemicals and office supphes respectively.

Program items ‘are  materials of which 'applicatibns are clearly known in
advanee, Iand :div_ided into periodical ‘ones (for example, educational and
training 'materi'als)_ and non-periodical ones {for exampl'e,_. equipment
modifying materials) The budget. for these materials are made' by the
beginning of every fzsc;al year according to the plan prepared in advance.
On the other hand, -inventory control is performed as follows in view of

: physwal check and stock level control.
a) Physical check

- In physical check, a stock list is prepared 50 that the quanhty of actual
stoeks and stored material eondltlons can. be seen anytlme accurately.
With the cooperation of Stormg and Distribution of Material Su_bumt,
Material Administration Subunit of Purchasing Unit eh'ecks. all inventories
at the end of fiscal year in order to prepare a report on increase or
decrease of quantity, carry-over to the fbllowing fiseal year and storing
conditions. Useless materials can not be disposed easily, and needed to
be sold out by the specified procedure and the eammg must be dep051ted

to Ministry of Fmanee.
b) Stoek level control

Stock level control is ecarvied out regarding MRO items, Analysts are
aét_uaﬂy _responsible for this- job, These analysts are"r_éspeétivel'y in
charge for 1. Maintenance 2. Repair and 3. Operation 'of MRO, who
perform the following duties, '

- These a’nalystjs'monitor th'e,stock level so -that first moving and top

- priority materials in particular do not run short, and review the stock

level required periodically.
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-+ the analysts review the stock level for general materials according to
~the monthly average consumption, material request sheet, .memorandum
frbm user on reguired materials and user's construction plan.

- the analysts plan to purchase makeup materials from -the above review,
' stock card or the latest stock balance found by physwal check '

‘¢) Data on materials/machines and coding system

(4)

For stock control, MESC (Material & Equipment Standard Code) number
. coded to 10-digit figures is used. MESC coding system is a method used
\in Shell Group, which is also adopted in PERTAMINA.
In the .'Cehter, the followiﬁg data oh this system is: fully arranged.
- MESC Standard Catalogue
- Coding Schedule
. = General Index to MESC
Actually, besides MESC,.this Center provides major foreign manufacturers'
catalogues operation . manuals, parts catalogues, and these. equipment and

parts Nos, are &lso used in this Center.

Warehousing

Stg’;;‘ing ~and Dist'ri_bu_tion:;Su_bunit is respo:ns_ible for maintenance of stored

produets. . Number of stored products is approx. 11,000, .among‘ which

_ general materials for offlce are included: the oil field related materials and

" equipment account for about 40% of all,

The oldest of the stored’ rﬁaterials: are used parts which are still usable such
as pistons, ecylinder liners, ete. for Th'om'assen_ engine for oil field, which
have been stored since ,1'_959._ ‘The products stored for a long time are

mainly parts, which have mostly been removed _from' the machine main unit,

since it was damaged, including Thomassen engine parts, and most of these
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parts have almost no possibility of: reuse.. Notwithstanding, it is said that
these obsolete parts have been stocked for educational training of trainees.

At pre_sent, there are mlways épprox. 50 Iogisti'(:s I'eléted trainees, who are
trained in a classroom within the warehouse building (logisties).

A greater part of stock m'ac'hine parts and electrical parts are obsolete,
Their physical storage conditions are unfavorable,-and it is found' that most
of them are rusted, Some parts deteriorate during storage and are not good

© for use.

From these conditions, it is preéumed that used parts are moving very slowly

or hardly moving.

In contrast to the 'a'bove, it is said that piping ma'terials (valve, flange,
pipe, ete.) are fast-moving parts. H_ow_ever,'- it. is -supposed that these
materials are also moving réther ‘slowly in view of the acti\}ity of the entire
oil refinery.. Among the stored materials are a considerable amount of new
stocks such as cooler/condenser tubes, bubblé caps and heating furnace
tubes. This is due to certain modification of the schedule of replacement

programme.

Stocks are -eclassified Qnd arranged well to some extent, and the respective
parts are attached with a stock card which describes parts name, quantity,
speci't_‘i'cation, and code No. There are some used parts in particular among
many old stocks which may not be identified. In other places than material
warehouses, materials are occasionally t‘.ou'nd._ For example; in the wax
molding house, many used parts are left without control, such as flanges,
valves, bends foot valves with strainer, bubble _caps, floaters for tank level
" guage, and electrical wiring cables, and a considerable amount of other used
machines such as steam driven 14ecipr'ocafing pump are included therein.
Also, in a wax plant house, a lot of heat insulating materials are sfored.

These are surplus parts used for rehabilitation.
' MESC Standard Catalog and Coding Scehdule are fully arranged, and many

other leading makers' catalogs are stored in the office within the warehouse

building.
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In the Center, no computer has been utilized yet for purcl1aée and inventory

“eontrol.

5.1.8 Maintenance System' and Workshop Funetion

The maintenance -and repai'r of facilities and machineries in the Center are
carried out by T:echnical Serviee Subdept. which belongs to Administration

Department as a rule.

The -organizational structure of technical Service Subdept. is as follows.

- Structure - I . Job in charge
_ {—Teehnical Service | _ _SUP_eW].SOF’_ Staff
Subdept (6)
l .
- Inspeation Inspection and report/
pUnit’ Recommendation to repair
(18)
* Vehicles Repair ‘and maintenangé of
Unit _ vehicle, machine and heavy
(52) machineries such as engine
Mech-a'nicél' Ma_ihténance of ﬁump,
Unit : - eompressor, piping, tank
. (61) welding, workshop and
refinery '
T Maintenance of elee:tri_eal
Ele%tgilfal ' E faecility and instrument
: (32) S
[ Civil Civil and building
: _ maintenanee
Unit (37)

Note: () shows peréonnel number
The job of each Unit of Technical Service Subdept. is directed to

maintenance. However, IhSpection Uhit was newly éstab_lished in.1984.

Inspection functions which were included in each Unit respectively until then
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were brought up together into one so far to improve the deficiency of the

conventional maintenance system. .

This Unit issues an. equipment repair recommendation on the basis of

inspeetion results, but it itself performs no maintenance operation.

The workshops belong to Meehamcal Umt which 1nc1udes Repair Workshop
{Machine shop), Construetton Workshop, Foundry and P1pe Shop

T_echnica'l‘Serviee Subdept. is eomposed of a total ef 2{)6 persdianei, 'a_nd'the

number of personnel seems to be excessive judging from our common sense,
The mejor reasons of excessiveness are thought as follows:

a) the subecontract system is not completely fullfiedged, and employee's work

range is wide;
b) a lar'ge¥scale plant such as a machine shop' is prc'wided;' and

e) the Center cannot rely on outszde workshop for vehicles and heavy

machineries, and therefore does repair work by itself.

In addition to the above, the reasdns which are not found in a general oil

refinery are that:

d} the Center is _in_cher'ge or practical training education as a part of

educational training curriculum in the K Center.

e) the center is doing maintenance .work for oil field facilities.
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The personnel of Mechanical'Uni_tby the type of job is:

20 for mechanics (operation, grinding and molding)
12 for pipe fitters |

.10 for welders - o ‘
.12 for maintenance workers in oil refinery

Thus, the number of workers is large.  However, there are ve'ry few

_spééiélis_ts_:- just- 3 fé_r wfel_ding and 3 'foé_inaéll_ines..

This is the same with other -units: just 2 civil engineers and 4 electrical

engineers. Iinsepetion Unit established in 1984 has no specialist yet.

For the operation rate of machines in the workshop, except operation for
repair and maintenance: the operation for the training of trainees occupies

" some period of time: the ratio between them is 70 to 30%.

' R__epair_ shop is provided -with a great mgny machines as deseribed in Part II
5.3.9, a greater part 'df,w'hic'h are very old and not good for use in most

cases..

Even those machines which may be narrowly ﬁsed cannot maintain its
machining precision, and. therefore, it is low in instability. the operation

rate of machines except 10 machines which are out of use is nearly 20%.

On the. other hand, the refinery requires: the services of the machine but not
80 for frequent. In faet, it is quite. rare that bolts and nuts are

manufaciured, and eylinder liners, pistons, ete. are machined,

No order for machining is received from the outside. - Primary repair works
in Repair. Work ‘Shop range from major engine overhauling to small repairs.
Further, this workshop is also engaged in service job such as oil replacement
for machineries. ' '

As already described, machines and facilities in Work Shop are very old most
of which were installed in 1920 and 1930's, and ‘the mafufseturing of these
machines have. ali'éa_dy' been stopped. Consequently, spare parts for these
" machines é_annot be obtained, and the attachments and accessories are
damaged or found missing. Since, in case they are repaired, substantial
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costs are required and  then or'iginsl aceuracy cannot be recovered, no
maintenance for these machines is earried out at all substantially.

The stormg and control of euttmg tools and measurmg tnstruments are done
in tools room that is one speeial corner of the machine shop, which always
locked. For storage conditlons the tools and instruments are arranged and
C]&SSlfled but some. extremely worn ot damaged ones are stored without any
repair, - -

The above is a genersl descmptron of mamtenance and workshop functlons.
No problem is found for both entn-e ‘configuration of technical Service
Subdept., and workshop function in this system, and it is therefore
'oonsidered that the entire system is 'satisfactory'. '

However, the problem is - that@eqmpment and fac1ht1es are very old and °
need modlfymg, and that@perSOnnel conf1gurat1on is sat1sfactory, but
spemallsts are short, :

Regardmg@above, refer to Part 1If. Daagnos:s and- Countermeasures 4.8
Workshop. :

Regarding (2)above, ‘it is necessary to foster specmhsts but this training is
required not only in workshop  but over the entire Technical Service
-Subdept., and this specialist training- must be taken serlously in order to
produce satisfactory results as educational training organization,

. For this purpose, 1t is preferable to invite a. trammg spec:ahst from the
outside in order to train training staff and speclalists. :

5.2 Mechanical Problems: of Atmospheric Distillation Unit

5.2.1 General

In the ‘previous section 5.1, diseussions _have prineipally been_ concentrated on
those - problems related to the process, .operation,. and administration. of the
existing atmospheric distillation unit of the Centre. This section, therefore,
discusses mechanical problesls of the unit in line with the following classification
of - equipment on the basis of results of the field inspection work done by the

JICA study team during its stay. in Cepu.

Desplte a- very llmxted time: duration avallable for the fleld mspectlon in Cepu
an open-inspection was made for some selected major equipment in addition to an

ordinary on-stream mspectwn.
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a) Tower and Vessel

b} Furnace ,
¢) Heat Exchanger (incld. Cooler and Condensor)
d) Pump S |
e) Piping-

f) Instrumentation _

g) Structure and Insulation

Saféty problems of the existing refinery .will' also be discussed briefly in fhis

seetion.
5.2.2 Tower and Vessel
(1) Outline of the present state

Beeause'of.:i.n_sufficient time of survey., the 1nspect10n of thls item was

performed mostly on. CI Column which is main fractionator ~ and most

important tower of this plant There are twin C1 columns ClA- and B, and

these two have utterly same size and constructlon.

According to the history file of the ‘columns  C1A has not: been used since

1970 and put in naked with no insulation at all now.

The year of construction of thi:s.-'refinefgir' plant is said to be hearly 60 years
ago, 1920s. Sirice then the all of towers and vessels have not been renewed
and rémaihe'qf_ in .old riveted joint 'cc;hstr'uetion just as it -was in original
state.. The shell of C1 column consists of three shell Pii_i_gé and has two

horizontal flan'gé joints in mid sections as shown in Fig."II%5~11.

Top cover, the b1g one pxece hd of carved plate, is atfaclied at the top of
shell by bolted flanges. Only one manhole is located at ‘the shell bottom

and there are no ones in the middle of the column

Sb, there are some difficulties of making-'ihspeétion and/or cleaning of inr_ler
trays, for top cover must be opened and trays must be lifted upward one by
one frdm the top of the tower for that purpose, and there are no other
ways. For this reason the survey was made only on top tray portion and at

the tower bottom.
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(2)

On the other hand, since it was known that the: buckling had been taken
place: at the shell bottom of C1B has 'History File of H1(C1)' which contains

vrecords of 1968 - 1975 and shows inspéetion was made nearly each two years

in’ this period.

Thé deseription in . this - record is very rough and lacks. consistency.

Howexier, by this record top 8 trays ‘and “their bubble caps were found
severcly corroded in 1972 ‘and exchanged with lower ‘8. trays because there

were no spares.

After that, in 1975 all of these upper teays and caps are recorded to be in
good. condition, but no allusions about lower trays are found.. and there are
no record after 1975: = Until now C1 column- suffered oil leakage fron_] its

reveted joints so often that the leaked joints were confined with Fig. Ti-5-9

Sketeh of C1 Column [ shaped welded strips over them to prevent leakage

again.
In 1984 ver.tical riveted joint of the lowest shell rihg caught  fire following

o0il leakage and sealed in the same way, but caught fire again June 10, this

year. The detail about this trouble will be described afterward.

Outline of inspection -

‘a) Baffle sleeve of tower top

Tower top'f'sleeve was severely aitacked by corrosion, wire mesh fell in
pieces, support angles for mesh were thin by corrosio:n, scale

accumulation was thick on the baffle plates,

b) Top tray and shell

Excessive fotﬁing was found on the tray, bubble 'caps were alm'ols't buried
in the aceumulated deposit. The deposit was severer at the southern half
of the tray reaching 6 to 7em in depth, and a Iit_tle. thiner at the
opposite side where upper part of ecaps' slits could :b:arely be see’h near
the reflux nozzle. Inside of the shell was severely corroded‘witgh‘he'a.vy

pock-marked pitting corrosion on the whole surface. Distributor pipe of

H-155



¢)

d)

e)

reflux n_ozzlé:beéame paper-thin.. Bubble c'aps were also damaged with
corrosion, and some of thewm lost their skirt from under the top of the
slits. - Tray itself kept unexpectedly good and ‘no open corrosion holes

were found.

Beposited sludge

“The result. of slildge' analyzation -is as follows.

(unit wt%)

“Item :" . Result Remark
Fe - 5.0 Compound base as:
siop < 0.1  Fegog M 4.4
sdf 0.3 carbon 10.4
572 0.5 others 5.2
Ash. '. 870

Carbon .10.4 |

Note: [1] The component of the deposit was mostly made up of Fegog'
which derived from the corrosion of iron materials such as

shell and tray.
Bottom

No sludge accumulatmn on the bottom and almost clean pbck'—marked
pitting ecorrosion on whole surface 1n51de of the shell,  The buckling
deformation swelled outward were seen around over inlet nozzle from C5,

C4 columns,

"Bottom tray

The lowest tray. were obsewed from the bottom .In the exteht that
could be seen through the holes of bafﬂe plate located under the tray,
the underside of tray and inside of riser pipe was severely attacked by

corrosion, and many of the caps had been lost.
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£) Buckling

Since - it- was known: ihé_t there "was - buekling ~at the bottom - shell
beforehand, we took off insulation and surveyed it, The size of buckling
‘was nearly lm long and 22em in width swellmg outward above the nozzle
with maximum hight of deformatmn of 14mm. (see Fig. 1-5-12)

The thickness measurement of this loeation showed min. 7.8mm and max.
9.8mm which meant about 4mm reductiqn from original 'th_iékn'ess on
drawmg 12. Umm at thinnest part. The 'time' of oceurrence of bﬁckiing
was unknown However after the fire took place on June 10 11985,

repair was made by puttmg Iemforcmg channels on both side of the

buckling,

The bueklmg calculation was tried under the condltmn shown below
related to selsmic and wmd_load. for reference, ealeulatlon was made at

skirt part except the place of buckling.

(Condition) . | _
Temp./Inside press 350°C/0,5Kg/em2G - Material low
_ ' carbon steel (JIS §541)
Seismic coefficient 0.3 (by high press. gas control
law) ) |
Wind load base hight 8m (by JPI)
Thickness of plate - 7.8mm
(Result)
Allowsble
Seismic ~ Wind  Stress
Shell: tensile stress 1,43 1.32 3.19
‘compression " 1.87 1.75 8.12
Skirt: compression " 2. 00 1.87 8.12

Unit Kg/mm2

Result shows no stress exceeds allowable stress and no conditio'n exist
for buckling. (show reference Ann, T1-5-4 attached in the Annex of

this report)
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‘Figure II-5-12 SHAPE OF BUCKLING AND MEASUREMENT
: OF SHELI, THICKNESS

220mm

6"NOZZLE

{ 60 x 120 x 5.2
Strengthened Channel

Measurement thickness
(By use of Ultrasonic thickness meter)

A at the point buckling
B at the point buékling - 8.2
c at the point buckling
D at the point buckling 9.0

11-158




g) Thickness measured

Thickness “was  measured - at some  points shown bellow with ultrasonie

“thickness meter.

- Bottom head 9,6mm
| | 10. tmin
- Bottom skirt - 10, 1mm
- Tép-head sover . “T.7mm 7.8mar
- Top tray ~ min, 6.$mm:max. 7.1mm av.6.6mm
- Top shell 10mm m_inus'-biftin'g corrosion

Top shell ‘measurement was made._fr'om_ inside éh:d'_h'ardl'j ‘done because of
harsh corrosion. There were rha’ny i)’ittings'i'eachin'g 2mm depth; "The
numbers in the following table which was collected from past data show
thickneSs of éhdwn' places, and it is not neecessarily adequate to compare
these 1iiimber's 'b_éca'u_sﬂe of '-uncertaihty' of measuring point and method, and

"ye't show tendency of thickness reduction,

(unit mm)}

- 1953 1968 . 1972 1975 1984 1985 . original

Top head 9.8 11.7 11.0 6.5 7.7
' o ' 7.1 7.8 12
Shell  10.0 8.4 9.0 9.0 8.5 *7.8
o  10.8 11.0 9.6 9.0 *8.2 12
9.5
Bottom head 10.5 - - o 9.6 .,

* thickness at buckling
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h) Fire accident

As mentioned before the. fme took place at the vertical riveted Jomt of
lowest shell ring June 10, 1985 This portion got oil. leakage and fire in
1984 and sealed with welded steel plates in. the shape of channel as

shown in the Flg 1I-5-13.

But oil seepage continued through along the rivets into the channel and
beeing stored insidiously, then again went through the. rivet joint into

inside of the skirt and caught fire.

5.2.3 . Furnhace
(1) Outline of the present state

- Since _ there was no suffielent time for coolmg down furnaces in our shiut
. down lnspectlon schedule, the survey 1n51de furnace. wes performed only

~about F1B which was not used at that tlme.

'I‘here are four furnaees of the same. 'type and size, end th'ey az'e.
1nterchangeable sw1tch1ng 011 streams by inlet and outlet headers. Three of
them {FlA, B, C) are for crude oil heating and the other one is for C2

reboiler.

Preseﬁtly', FlA and ‘C are used for crude oil heatihg in propc:l"tion to the
treating barrels of erude 011 and F1B is beemg put at rest, But it is said
that deterioration of each furnace are at the same'level, and this can be
assumed from the 'I-hstory File of Furnace' too. So F1B can represent.
others properly. By the History File, the inspection had been made each
two years from 1968, And it shows the deterioration of wall and tubes
which existed at first had grown' h'ersher year by year. But there are no
records of inspection after 1975, 'so the state of recent 10 years is
unknown, and. it is said that no mainten’anee had been made utterly in this

period. .

As shown in Fig. 11-5-4 the structure of furnace is old and obsolete box
type with no radiation tubes on the side walls, By the record the lowest

two row of tubes which suffer affection of Padiation' had been finned,' but
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: fﬁfﬁu&ﬁ\*iz::::::> ' . 0il seal channel at

horizontal joint

C1 ' Oil;seal_channel at
_ /f//// vertical joint

Where fire took place

Packing plate

- Cover

"N Leak o0il

Figure II-5-13  OIIL LEAKAGE CAUSED FIRE
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bare now. - Furnace body is constructéd with steel structure and brick walls

both inside and outside. -

Tube coil is supported at .'th'e both header boxes with steel beams for each

'row_, and-at the same time supported at the bottom of tube coil with two

in'tel_“me'di'ate supports. (TFig. _II-5w4' is somewhat different from actual one
and shows only one support)

‘Originaly there were refractory baffles for flue gas composed of molded -

refraétoryl blocks arrayed on. the tubes, but almost all blocks fell off and

‘there are no vestiges remained.

Stacks, made of steel plate with no refractory inside, stand at the ‘tdp of

éach furnace, had no trouble by losing their thickness according to History

~ File. But no inspection was made on stacks this time.

(2)

Outline of _inspectidn
a) Outside wall

The wall of both side is divided into four spans with vertical steel
structures, and each span has v_erti_cal-_craék on the brick wall,

Partieular cracks are mended by cement caulking.

© b) Inside wall

Deterioration of inside wall was unimaginable. Cracks were on eﬁei’.y
where, some parits swelled inward.  Almost all surfaces of fire bt'ieks
were m"el'ted off and remains were hardly'left__. - Brick layefs around the
burner were depressed downward. floor was scattered with fallen bricks

everywhere,
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o)

).

“e)

Support beam

I beams of the intermediate support at the coil bottom were stripped bare
‘of their brick and refractory coating, and severely oxidized.

Baffle

Al baffle :bloék's fell off and no remains of baffle Were'left'. ‘Some of

the blocks rested on tubes,

Surface -o_f titbes

 Severe changes of color were seen especially on the bottom row tubes

f)

g)

affected with flame. ~Middle portion of these tubés changed white with

sloughed seale.

Tube arrangement

The tubes were originally arrayed in zigzag arrangement, but lost their
order and could be seen straight up to the ceiling through between tubes
somewhere. Deflecting tubes could be seen also.

Thickness of tubes

Thickness ‘measurement was carried on the middle and extreme right and

"left tubes of the lowest row. Two points, that is middie and end (back

wall side) of tube, of these each tube bottom was measured by ultrasonie

thickness meler.

Results:
| _ _ middle - -end
'midd_lé tube o 8.1 mm 9.2_'rﬁm
left " 1.0mm 8.8 mm
right " - 7.0 mm 9,6 mm
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Since there was no record of tube thickness, the corrosion rate cou_ld.'not
be calculated. The standacd thickness appopriate to. theése tubes is
8.6mm (4" Sch.: 80).

At the rm_iddlé point on the left tube, where particular value was shown,
the measurement was repeated in the vicinity of the point, but no value

was differed.

h)_ Return bend

The thickness was measured on the lowes't row bgnds too, 'the_ results
show there remains enough thickness in general. Four bends of the back
wall side and one bend (last bend) at burner side and also outlet elbow -

were selected, and measuremem_t .was done at one point on the crest.

Results:
back wall side 13.8  11.6  16.6  15.3mm
(from left facing wall) ' '
burner side bend _ . 2.3mm
outlet elbow _ _ 1.6mm.

Particular value at outlet elbow was checked repeatedly and no change

was shown,

5.2.4 Heat Exchangers

(1) Outline of the 'present state

As for maintenance record there are 'History File of Heat Ekchangér' and

History File of Cooler' in the Center.
According to these reeords inspeétion was made nearly - every two years

during only seven years from 1968 to 1975, and these descriptions are not

sufficient enough.
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(2)

By these records; retubings of leaked tubes were made partly or ehtirely for
heatexchangers until now, but as for condensors and coolers few tubes were

- changed and put in use successively by clogging leaked tubes with wooden

plugs, and then plugged tubes reached 30% of all tubes of one condensor or

" cooler in the worst case.

It s saxd that no maintenance had been done for quite a long while and

trouhles ‘had been eured by oeeasmnal treatment..  The survey: proved this

fact too. .

In this survey open inspection was not made because of reasons below,

a) Insufficient time of survey was allowed.

b) As almost all exchangers and coolers are fixed tube -sheet type', internal -
observation of Shell side  and measurement of tube thlckness cannot be

performed even in case of opening them.

@) Almost all coolers and condenscrs have open channel, and so there was

no big difference between open and not-open inspection.

d) Because of no-maintenance for a long years, external deterioration was
observed. And there was fear of having trouble on following operation

by misrefitment in case of opening them.

In effect, there might have been some difficulties of opening unusual vertical

type of exehangers which are not used in modern refinery.
Qutline of inspeection

Therefore the'inspectien was done only at open channel side for tubular type

cooler and condensor which is now in use.

Following E2A - E15B show this kind.
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‘As for the cooling water, refer to 5.3.4 'Water treatment facility! in this _

chapter,

| E2A
_ _EZB'.
Ezc
B3

E4A
ES
E7
E9.
E1l

Ei2A
E12B

Ei3A

Tube sheet severely corroded with ~pock-marked pitting corrosion,

many algae.

Tube ‘sheet severely corroded with pock-marked pitting corrosion, end

of tubes melted off by corrosion severely, one plug, many algaé.

Tube sheet severely corroded with p_ock—marked pitting eorrosion,

many algae,

Tube sheet severely corroded with pock-marked pitting corrosion, 38

plugé , many algae .

Tube & Tube sheet rela.ti_v'ely' gdod, many algsae.

“Tube & Tube sheet no big corrosion, 8 plugs.

Tube & Tube sheet'no cormsioh, 5 'plugs, many algaé;
Inside of tubes ée_ve_rely_ corroded, 2 plugs.
inside of tubes severely corroded, 1 plug.

Reduetion -of area more than 1/3 by_"hai_‘d Ifur. ii_is_ide_ almost tubes, a

few complete cloggings, not. usable eondition.

Severer than E12A, almost all tubes eclogged, 1 plug, not uéable

condition.

Tube. & Tube sheet severely corroded, irregﬁlarity by overall corrosion

attack on Tube sheet, Tube end melted, 3 plugs, many algae.
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E13B

s
EiﬁA
E15B
 E8A.

" E17A

Inside
hole.

-Bame as-llaA, but more. bitter cbl’-rdsion inside of  tubes, 8 plugs,

" many algde.

Tube & Tube sheet ‘no corrosion, § plugs, ‘many -él'gaé
Relatiﬁély good exaept inside corrosion of tubes,
Extreme corrosion inside of tubes, few thickness left, many algae.

(Box cocler) Tube surface re'latively'good with little scale.

(Box cooler) = All coil surface covered with’ w'h'i_te s-cgle: (fur)', maliy .

severe pitting corrbéion, under the stone hard scale
many - pitting corrosion, reaches 4mm max. in dépth.
Three__points of no pitting corrosion on coil and inlet

nozzle cach was measured of their thickness.

Results: eoil (3 in) 4.4 4.7 4.1 mm
nozzle (4 in) 5.4 5.4 5.1 mm

of all channel shells were severely attacked by corrosion, and one got

As for EiB,  top cover thickness was measured at three points,

Results: - No.1 18.3 mm
- ‘2 18,7 mm
'  18.6 mm
5.2.5 Pump

Al old reciprocating pumps were renewed to new centrifugal pumps' from. Dee,
1884 to dJan. _1985.

All of these new pumps were running well wit'hout unusual v@bration .and heat.
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The performance check of the pump's characteristics could not_bé: done, beeause
the pumps (7.5 - 20 m3/br) and motors (1,5 - 5.5 KW) were so- small that
there. were no individual flow meters for pumps and no A/V meters for motors.

C2 reboiler pumps. (POL0-5A,  B) were not used in spite of new instéilation
because of cavitation caused by scale piling in the suetion qtramer whieh came
from C2 column., Old reclpmcatmg steam driven pump was beemg used in thlS

place.

Fuel oil pumps (PS{)‘O-lA, 1B) which were newly installed in the pr'o'c.:es's_ area
with fuel oil supply unit are 'sc_i':éw' _'typ'_é, one motor. driven-and the other steam
turbine driven, Because of .l'ack 6f spare parts for ste_z.am'turbine, o’né_ pump
(P5_00~1A‘) _' could not never be used and lost its standby position,

5.2.6 - Piping

Generaﬂy the arr'angement of pi_p_ing.rsurg.h as elevatib_,n_ and path was p-o'o‘r. There
were some damaged valves and fittings a flange which lost its bolts partly and
flanges with poor tightening arrangment of bolts (uneven length on both sides).

A thermometer uneasﬂy fitted to pipe was left dead.

Steam inlet and outlet pipings to the old_replaced_ reciprocating pumps were left
unused and not removed. Useless pipes of removed condensor were left on the

stage. These are not only unsightly but also unsafe for operational works.

In general, there were so many valves and filanges compared to ‘the seale of

piping.

The design idea of blocked opeﬁation .or interchangiability' of heat ﬁe'xchangers and
furnaces ihcrease ‘the number of valves and chanees of trouble at the same time.
Maintenance of equlpment and improving of credibility could reduce the number '
of vaives to the minimum requu'ed and this is the way in modern retmery Too
many flanges cause the chance of leakage too. A number 'of ﬂanges at high
temperature piping had no insulation and inereasing heat loss. At steam piping
steam leak from main line valve gland was found. Troubled motion of steam

tréps was . found too.
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Vibration of piping could not be found during operation.,. As for piping standard,
_ the “Center has 'Piping Material Specification’.” -8 eclasses provided in this
specification cover all ratings used in the refinery. But this standafd was made
in rec_ént' years';' and in_ reality, old piping of superannuated pl'ant causes
difficulties of applying proper materiais. :

By this re-'ason,”mi'x using of \?aives and fit'tings'w'ere found and this means
difficulties .Qf ~maintenance. In this survey, m'e.asurement of thickness at se\_r.e.ral
points of main process pipes were made by ultraéonic thicknéss 'me‘_ce_r_. : Results

are as follows.

Thickness - Bize Sch. 40

_Geeatin  Tawm GG
"E1B Crude outlet clbow - 13.9 6 . 7.1
"F1A outlet eibow | 4.5 4 6.0

o - - - (Sch.80:8.6)
vi inlet elbow B 10 9.3
V1 to C1 elbow (before T) 13.6% 18 143

Cl inlet elbow 1.7 14 11,1
C2  outlet elbow 14, 8% 18 12.7

Note * meter is different from others
As original thickness is unknown the thickness of Seh. 40 pipe (applicable pipe
class) is shown for reference. - : o

5.2.7 Instrumentation

(1) Qutline of inspection

All instrument of control loops are_ pneumatie - and func tiorﬁng well without
major ftroubles. But by auto control offsetting was taking place in more
than 90% of loops. = Twelve point Temperature recorder for fufnaces__once

installed in field was taken away on account of false recording.
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- No trouble ‘was noticed for existing econtrol panel instruments too.  The .

aalibration of input and 0:_itput signals was performed properly by the Center

© members.

(2)

The offset of controler did not take place when manualy controled, and then
the reason of causing offset in autocontrol were supposed as follow,

a) At calibra'tieh ) correspondmg ad]ustment of the span between transmltter

‘and controller was not properly performed
b) PID action of controler was not adjusted,
¢) Deviation of signal air pressure for internal calculation from proper value.

As for a) the Center is able to correct it itseif, but b) and ¢) need
manufacturer's performance. - '

Maintenance

Maintenance schedule of instrument was prov1ded as the perlodle check
sheét, but seemed not necessarlly performed as descrlbed in it, Actually,

the ecalibration of mstrument was beeing done durmg shut down only after

_abnormahty found and reported.

Field trensmitters and controllers seemed to have any trouble both inside and'
outside by observation, but dlsplacer tubes of LS and LT got heavy rust at

connecting pipes, flanges and valves.
Both field mounted temperature indicator and element had no trouble. Level
gauges got heavy rust outside of gauges for C1 - C5 and Vi, and also get -

fouled inside of gauges for V2 - V8.

Function of control valves were good But LCV 010-1 - 8§, got heavy rust

outside and damaged One of them lost air pressure gauge and others have

tarnished cover glass which hinders & person reading dial.
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-'All pressure conduit tubes are assembled :by serewed fittings because of low
pressite and no- defeot was found. Supp_ly'and ‘signal -air piping and tubing
were " good, re’gu_llat'ors were well maintained and ho ddmage was found,
Instrument . air was supplied directly from main - supply pipe. to individual
instrument . with no. -block wvalve on the main. pipe -side, ~But. this is

“understandable ‘for where small numbers of instrument exist .in relatively small

-area.

Calibration equipment provided in the training laboratory for training purpose
is used for ealibration of"pheumatic instruments of the process plant too.

Calibrator, 7 in number, consists of two groups, one is for calibration work
and the other for training activity., During past 10 years all instrument
calibration ,wés performed by the - Center  itself with.ou-t lham-zfactut'er‘s'
contmbut;on Few spare parts for mamtenance are stored Purchasing spare
parts needs 3. months to 1 year to get after order n soiﬁe case.s Iess
1mportant mstrument were left unmended mthout spare parts in relatlon to

budget and period of supply.
5.2.8 Structure and Insulation
(1) Structure

As primary structures, there is main structure and sub-stiructure, Main
strueture has main columns and vessels on it. Substructure has condensors
and coolérs on it, Those two were built side by side and connected with

beams into one.

‘Main structure has C2, C3, C4 and C5 on first stage (GL + 5m), C1A.B
on the second stage (GL + 8m) and V1 on a little higher stage (GL + 9m).
The hight of top stage in GL + 21.6m. Substructure is much lower than
main strueture, and the highest stage 10m above ground. This structure has

four tiers of divided levels and has 21 coolers and condensors placed on it.

Lower portion of the structure, that is, Supports lower than GL + 10m of
main structure, supports of substructure, beams and struts of these supports
were protected with fire proof coating. But most of them fell off and

became no use for fire protection.
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(2)

Insulation

There are renewed portiones mixed with old ones. Renewed . portions, such

~as columns and vessels coated with rock wool” and aluminum plate covering,
-and’ part of piping with caleium silicate and aluminum plate cOVering were in

- good condition. ~But other old insulation on piping and heate_xehanger whieh

is diatomaeeous earth was severely deteriorated and fell off in many parts,
Most of high temperature: valves and flanges were not insulated,

5.2.9 Safety

Some points about safety consideration was noticed during survey.

(1)

(2)

(3}

Fault of insulation
Some many parts.of high témperaturé' piping had 1os't their i'hsulation and
became not only meffunent for protectron of heat loss but also dangerous'

for burns to the human body.,

Many pipe flanges in high temperature service had no msulatlon and these

must be msulated from the same pomt of view.

Lack of fire proof coating

_Supports beams and stays of main. and substrueture which held important
equipment such as towers, VeSSelS eondensors and coolers on them had lost

fire proof coating at so many parts, and became mostly naked.

So became vuln_er_a_ble of callapsing'by accidental fire. So that these must

be repaired as immediately as possible,
Unused piping

In spite of replacement of "old steam driven reciprocating pumps to. new

motor driven ones, the steém inlet and_'.outlet pipings were lef_t: unremoved.
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(4)

(5)

(6}

These were not only unsightly but also became harmful for the access for.

maintenance and operational work. These pipings must be removed,

Obstacles on structural stage

" Obstacles such as connecting pipes and parts were left on stage after E4A

.and: E6A had been removed,

These were unsafe for human passage and must be removed.

Lack of stopper bar around stage: -

" There were not :stopper- bars at the'p_eriphery of many stages.: This causes
" fear of sli'p_ping‘ of the foot of a working person or rolling off of material

from top of stage, then causes serious personal damage.

-Btopper bars must be prepared as promptly as possible.

Slippery footing by oil spill

Floor around fuel oil supply unit was extremely smeared and very slippery

by spilt oil, and very dangerous for access.

And also at delivery pump site, oil spills were much more severe..

~ 0il spouted from valve gland each time of delivery strokes of reéiprocating

pump’ made pool on the ground preventing a person from operating line

header valives badly.

These must be quickly iin’proved.
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(7)

Hose station

There were no hose station in the plant area. A only like one exist on the

main'stage'but had no connected hoses at ally

The hose station which supplies steam, ,czom;’)‘ressed air and water are- very

© -useful not only for maintenance serviee but for. safety activity.

(8)

(9)

(10)

Flare stack
Tlare stack system was not equipped well.

There were no seal drum to prevent backfir_e,;ahd'noi igniter at the stack.

Liquid-gas separator existing now were not designed well also. = These of

all must be improved.

Ammonia injection eguipment

Cylindrical bottle of  liquid ammonia was vulnerably set. In case of
earthquake it would fall down and blow off toxic gas from broken
comeector.

It must be firmly fixed (like by chain) to prevent from falling.

Safety shoes

Generally, in refinery it is necessary to prevent .inflammable liquid from
igniting by static eleetricity charged to human body by such as rubbing of

cIotheS .

For that purpose safety shoes that have low eleetric resistance
(10911082 ) is used.

Sueh kind of care must he paid.
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5.3 - Offsite and Associated Facilities

5.3.1 Power Plant

(1) Outline of present state
The Center has three generators driﬁen.by diesel engine, two of them are
‘commonly in operation while one stands by. -Generated electricity is supplied
_to the fagcilities in refinery -compound and to - associated ones scattered
around in CEPU. - One of the generators is put into shut down after 200

hours operation in turn in order to give them equalized operation, and given

minor maintenance in this while.

Two of them was put into operation May 25, 1973 and the other one Dee.
1, 1997. ' 3

The-speeification'fpr these three generators is as follows.
Diesel Engine {M.A.N, West Ger.many)

Type G6V -30/45 ATDG

‘Capaecity. . 950/1120 BHP.
R. P. M. - 500

Generator (SIEMENS West Germany)

Type 1DK4612~5 DE0G-2

Capacity 820 KVA
Voltage 6.3 KV
Current 75 A
Power Factor 0.8
Frequency 50 Hz

The installation of whole of these equipment including associated facilitie's

and buildings was performed by SIEMENS,
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(2)

Outline of inspection

Both engines and generators were in good condition with no abnoijrmal_ity of -

sound and outside defect. ‘The indications of meters on the panel are
correct. The logging of operation condition were. performed correctly and

accurately,

‘Accessories and accompanied tools are well maintained.. But, a little wrong

- was found. . That is there ‘were. some. oil leakages from pipes in the basement

and received with vessels, and this should have to be mended ‘easily.  Inside

(3)

(4)

‘of the panel, there were dust and ‘cobwebs. .

Maintenance

The overhaul of ge_nerét_or and éssoéiated ni_achines are performed every 4 -
7 years (manufacturer reéommends 3 :years), a'nd. some wrong-~anticipated
parts are replaced at the same time, The overhaul are being earried under
the supervision of SIEMENS. |

Daily operational management are performed according to the directives of

manufacturer's instruction, The troubles occurred in the past is shown in

'Power Plant Trouble Record’ attached to the annex of this report {Annex

'H~5—5). The trouble has so far been smoothly 'put' under control and no

major problems encountered at present,
Future demand and revamp plan
a) Estimate of demand

Presently, maximum lcad is set at 1,100 - KW, and actual peak load
through January to April 1985 was as follow.
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Jan. 920 KW (603,220 KWH)

Feb. 990 " (575,580 ")
Mar, 965" (530,510 ")

"~ Apr. - 860 " {513,090 " )*

‘Note *  Refinery plant was shut down

_ The maximum load in 1986 is estimated to increase to 1,300 - 1,500 KW

b)

5.3.2

by following reason..

- Completion of Simulator and Pilot plant laboratory
~ Installation of Simulator and Pilot plant

- Installation of drink water supply pump (200 KW)

Additional installation of génerator

Two generators operation like now (max. output 1,300 KW) cannot afford
increased - future deménd, then No. 4 jgene'ra:tor of thé same capacity is
going to bé installed and operated from Apr. - "19_86. © This ‘machine
(second hand made in 1975) which was bought in 1977 ‘and 'kept in
warehouse of the Power plant, was thoroughly checked and needed spare
parts have been ordered byV'SIEM:ENS. ' The installation will be made
under the supervision of SIEMENS and M.A.N. engineer. The site is
prepared in the present Power plant house. After No.4 generator was
put in operation the o'.u_t'put of Power plant will reach 1,950 KW with

three generator operation.

-Eleetrical Equipment

{1) Distribution equipment

The eleetricity generated at Power plant is supplied to refinery and

affiliated facilities in CEPU theough the distribution system which has

transformer stations located at appropriately divided regions of load. The

distribution system ‘is loop type and has 10 transformer stations (MCl - 8,
TSPI and II). MC1, 2, 3 and 8 of which are located in the refinery and
others are located at outside of refinery. These transformers (200 -
500KVA) drop voltage from 8KV to 380V/220V,
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There are two other transformers (650KVA, .ZDOKVA,- 6KV/440V) installed
with their swifch gear in the house -located near Power :plant._ Refer fo
-Fi'g I-5-14 about above debcmptlon ‘Yach transformer station. is Metal
Clad Cubicle type whlch eontams one transformer and switeh gear in it,
There are two voltages as power sources (380V, 440V). ~MC1l - 8, STPI
and 11 stations supply 380V and other two -transformers - (650KVA, ZOOKVA)
supply 440V through three switehgears - (SG650-1A, B and MCC650-3) to
faCIIItleS in refinery which have relatwely large motors (generally mere- than
30KW) and also to small Y connection motors in special’ facilities, |

a) Outline of inspection

Transformers and switéhgears are contained in Cubicles or in a house and -
periodically maintained that there seemed to be no trouble. . But

maintenance records are seemed not to be kept well.

' Cables are bumed duectly under the ground _ and damage to cable for the
power line took place 1 or 2 times in a year. Troubles in recent are as

follows.

i), Short circuit of main cable joint (within several months after
instaliation) '

ii) Short circuit of main cable at the terminal of Cubicle,

iii) Short circuit at bifurcation joint of low voltage cable

The causes of trouble are seen as i) poor workmanship ii) moisture inside
the panel and iii) poor workmanship. Spare parts generally stored in the
Center are limited to materials of high importance. Other spares such as

small fuses are available at Surabaya.
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- Spare. parts stored:

Main fuse ' _ | B (d.ellivery - 2-6 mths._)'
Main’ cable 30\(95 mm2 ( " 1 mth.)

Joint kit for cable 13 weeks)
Inspection tools are as follow, half of them _ére old type.

(BICC)

- Flaw detector for buried ¢able 1

- Mega tester | | 2 (unknown)

- Circuit tester 2 (Philip/Siemens)

- Rési_stance_ meter ‘1 (unknown)

- Ground resistance meter 1 (Natlonal)

- Cléﬁ\p meter 2 (Kyomtsu/England)
~ Phase detector' 1 (Siemens) '

(2) Motor and switehboard
a) Outline of present state

In general, plants and facilities are small that most motors except pump
motors for fire fighting, water supply, boiler feed and ete. are smaller

than 10KW in ecapacity.

N motms in toppmg unit, Soda washmg and boﬂer plant and most of
motors in wax plant were recently replaced (mostly 1984 - '85)

Operation report (Mar. 20, 1985) said that all motors mcludmg these
new motors and old ones in operat:on were operatmg well without any
particular heat,. vibration and abnormal current. And our survey endorsed

this fact 'gene'['ally .

All ‘motors and switchboards are installed in the house, and paintings for
old motors were renewed, and there were no remarkable damages outside
of motors. Motors except a few small ones were propérly fixed on the

.conerete foundation and no vibration was found.
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Switehboards were firmly mounted on foundation or on the rack of wall.
On the other hand at the turminal boxes of motors, many badness were
noted, Some of them lost their covers and/or dirtied with oil and dust,

The insulation resistance measurecment were tried on some of the motor
eireuits 'includi_ng power cable and motor coil, and showed n‘o_defec'ts that :
thought to ‘cause particular problem. “As for cables, ‘there found bad

workmanship of'conneéting cable to motor _'box sueh aS'poor protection

~and support. All power and control cables are directly buried under

b)

ground.

Application of explosion proof grade for motors in hazardous zone were

properly done.

Outiline of inspection

“Though the inspection were not performed on 'ali motors and switches, the

following descriptions show only' about some de_fe_efS which were found on

field survey .

- Refinery _(Kilang) pump motor No.9 (Fuel oil 'system)‘

Loosened tightening gland ‘at the eabll-e'-'inl'et‘" of ~turminal” box.
Insufficient cable sipport and contact of cable with spilled oil.
Switehboard lost all cover bolts and explosion proofness. 'D_Pain steam
near by affected switehboad and ééused rust inside of it; and “switch

contactor were getting rust into some trouble.
- Refinery (Kilang) compressor motor

Switeh was very old, its cover were.tightened with wire loosely, far

from explosion proof and inappropriate to the zone.

‘Cable inlet was stuffed with packing and cable was not _supported.
Motor was not ekplo'sion proof, unsuitable to the zone. = Resistance

.showed 0,3M - and liable of leakage.
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c)

- Wax plant motor P200-11B (No. ED37)

Cable was protected by metal plica tube, but loose at turminal box,
and liable of short eircuit by ex'ternal pulling force.

~ Wax plant mot_or P200-13 (No. ED20)

'Cable was not proteeted wire settmg at turmmal box was 1oose and

hable of short circuit,

- Wax plant motor No.11 (No. ED12)

" Very old with no cover at charged brushes. End of cable were bent

" abruptly at tueminal box and_'unsafe'.

- Wax plant 'ag'itatc_r motor No.14 ('ED1'43)

Mounted on second stage, got v1bratxon in- opelatmn Cable were not
supported at both motor and switch sides, and lxable of shozt circuit by

external pulling force.
- Ytility pump Ihotor No.o
Registance 09 , out of use by pump's damage,
~ Fire water pump motor No.1
Resiétance 58 , unsuitable to use.
- Fire water pump motor No.2
Resistance 0Q , one motor wire grounded. Unsiitsble to use.

Maintenance

Maintenance work as periodic check was scheduled, but seemed

insufficient and not"'rie'cessar‘ily performed as provided. Actually
maintenance aclion was taken after the 'tfouble‘_was reported. ~ Only
operators :'graspe'd dail'y condition of'fae'ilit_y,"and there were no record
taken. The survey taken by the Center members in Mar. 1985 was only

by visual inspection, and no resistance measurement were performed.
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As for drawings single line diagram is prepared, bﬁt 1t lacks deseription
about low pressure lines. to each motor on the secondary side of
_ transformer. Amendment of drawing. correspondmg with actual changes of
.eq'uipments haVe not béen done yet, Slmple drawings attached to motor
_.'list also show no supply lines from partic'ular switch boxes,

(3) Lighfing
a) Ou'tline of ins_pecfidn
- Incandeseent light

About 100 incandeseent lamps of 80 w explosin-proof 'type are used in

the topping unit,

Cover glass is genexally very dn‘ty and there are many imperfect cable
. connection jomts 'some are held with caulkmg but mostly 1oose1y

“jointed and 1amps msuie move with cable.

Putty filled in the gap of gland or between gland holder and cable is

hardened and cracked to be of any use.

The body of lighting ecjiiipnieht is obsolete and maﬁy seem to be poorly

nacked.,

Explosin-proof property is thus lost and in unsafe eondit_ion.

Also some joint boxes have poor céble 'connection,' unsealed holes which
are not used and some missing cover bolts, causing lack in explosin-
proof property and unsafe.

The cable used is lead sheathed (sbout lmm thick) braided wire which

is not commonly used for eXplosm-proof cabhng in refmery and they

~ are not desu-eable for securing explosm proof property of gland,
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~ Flood '1i'ght

For _illllminating overall topping. . unit and offsite tanks, 1,000 w
explosin-proof . type flood light is used.

The. lighting equipment is. new and no problems are foreseen. . But
switeh installed on the pole is old and loosely eovered and cable is also
" loosely. connecte_d' and explosin-proof  property is- .lost as: mentioned

before,

Also in the event outer force is app‘lié_d to cable; connection may. be

off causing shortcireuit,
- Street light

Street lamps -in the site are non explosin-proof type generally used.
. Some fl_uorescent-"larhps' are soiled with many insec'ts_, ete. inside the
cover glass decreasing - illumination effect. but no problems are

encountered in general.
- {Other- overall situation

Emergency light is-'ins'talled insidén the topping unit but sméll-engine
generator installed in the furnace house is obsolete and ready for being

scrapped .

Even if it can be excited, since it is not automatie, it will not serve

for emergency purpose..

Also no plug socket for temporary lighting.r'equired for maintenance
work ete. was not installed in the plant area and inconvenience was

felt for the survey.actually.

- Also, lighting condition at nighttime was chebked.during the . current
survey. minimum-required lighting is installed in refinery plant and in
utility areas and there should be not much difficulty for operating valve

and meter reading.

I1-184



b} Maintenance

Some of maintenance work for lighting equipment is put on schedule but
the eontent is not sufficient nor earried out as seheduléd. _

Burnt bulbs are being replaced each time and no uniit 'b'ujlb:s were found,

'Ini_ithe maintenance schedule; no checking of cover glass cleaning and

loose junction box is ineluded.
7(4). Grounding equipment
a) Outline of inspection
- P0wér i’lant
Grounding is properly ecarried out for generat_c;fs,' operating - panel,
“building - and. fuel oil ‘tanks : and méint.e'na'nee hgnd ﬁolé, wirés and

grounding. rode are adequate.

Carbon steel bolts and nuts are used for connecting the grounding rod

and wire inside the hand hold and they are mueh rusted.
- Refinery plant and utility
Grounding wire is not protected at the riser part from the ground in
tank farin. ‘Also, many grounding wires are extended for some distance
on the pavement and some are smeared with thick oil and soil.

They will lessen the strength and performance of gounding wire.

Regardless of their size, tanks are contacted wifh ground ‘at one point

and independent grounding rod is driven for each tank.
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. Grounding wire is- connected not with the tank body but with bolt on

the flange of the valve side of the nozzle.
No grounding is made on the structure of topping unit ‘and. no ground_inig-." '
‘wire is connected with tower, vessel and heat ‘exhanger, ete. on the

structure, -

" The structural - steel of-lthe-furnancéf house (11 x 38.5 m) is connected

" to grounding ‘at-one point.

~ Tlectrical Equipment
Grog.nding system is 3 phase 4 wire neutral line gi;ouﬁding {ype. '
Neutral _éoint_ on _'t}.le low voltage side of ‘tranéfo_rmeé. is. '-groundéd .
'installing groﬁnding rod and at loa'c_i side neutral line of ecable is

‘connected to neutral terminal of each load.

For each panel, neutral jine of feeder cable is connected to neutral

bar.
Among the additional or improvéd elecirical eq'_tﬁpméht‘, some are
equipped independently with body earth but generally grounding of

electrical équip'm:eht is securely made.

Galvénizéd steel pipe of 1'—1/2_"' x 6 m is driven into ground as

grounding rod same as refinérfy plant and utility.
For eo.nneeting pipe and wire, carbon st_eel bolts. and nuts are used.
b) Maintenange
‘Each groundihg resistance ',Vaiue for power plant is reguiarly measﬁred

each year and the value is found good. The result of the present study

‘also shows good ones,
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(5).

- 5.3,

(1)

Al grounding - resistance values measured at -each earth rod in August,
1984 shows satisfactory values. '

Lightening arrester

No li'ghtening. arrester has been installed to date.

" According to data prepared before World War II, the site is reported as non-

lightening area- and for the past 60 years, lightening has been rarely

experienced and no damage has oceurred.

Sieméns did not install Iig'htening arrester in designing the power plant in
1973. - ‘

Necessity for lightening arrester is considered very little.
3 Fuel System
Fuel Oil System

An outline of fuel oil system is given in the figure below.
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it comprises 2 line circulating systéms on Topping side.and Boilér side.

Flowmeter is not installed with each furnance.’

:Eléctr_ié' “heater is used onlyr ‘during starfup and *bp‘ératéd at outlet oil

temperature of '_5'5°C ‘and ‘when reached normal operation, it is switehed to

steam heater and outlet oil temperature becomes 125°C,

Insulation of fuel oil piping and fuel oil tank has aiready been carried out.

Fuel Oil System has 2 serew pumps, one is driven by motor and the other is

driven by steam turbine.

" But steam furbine (made in France) is' not presently used because of

difficulty in procuring spare parts.
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In general, the residue of Kawengan or Ledok crude is used, but at the time

of startup, gas oil is mixed to adjust pour peint.

Réppesellfative properties of residue are given below.

Item 'I{a'wengan'Rés,i_due Ledok Residue

©Sp. Gr (60/60° F)  0.9315 ~ 0.9472  0.9080 - 0.9127
. sulfur (wt %) 0.214 " - 0.242  0.263 - 0.473

Viscbsity, Redwood - - . . R
1/140°F (sec.) 219 - 226 - 217 - 231

(2) Fuel Gas System

The gas station of natural gas is located in Nglajo area about 4 km from the

refinery.

The gas stations comprises 2 stage gas-liquid separation tower and

condensate separator but the'l_a'tter_ is not presently used.
The properties of natural gas are given in Tabl_e' I_I—_5-=24.' o

The pifessu_re. at __fhe separa_tion tower. is 12 _kg/emze._ ._The gas line _'i's
branched from this gas station to the refinery and company employee housing
and to the latter gas is depressured to 1.0 kg/em? with pressure “control

valve and transported. The flow is given in Fig. II-5-13.

Further, at the gas station, flow meter with recorder for total flow rate of

natural gas is installed but not presently used.
On the other hand, gas is used at the pressure of 0.5-0.8 kg/clnzG as fuel

.gas - in the refinery for topping unit, _bbilérs in Menggung distriet, tes_ting

facilities and offices in the center, ete.
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The amount of gas used in January, - 1985 (estimated from the past actual
data) for each plant and facilities is given in Table II-5-25,

" Table 11-5-24 PROPERTIES OF NATURAL GAS

1. Component (mol %) L
B | -8 : _ Nil

.2_

co, 25.1
M R
cu, 691
C, M a8
Cly L3
FCHyp 0.3
1-Cqflyg 0.2
Celyy 0
Colly, e
Cqll 0.2

2, Gas gravity = caleulated value 0,844
3. LHEHYV caleulated value 7,040 Kcal/Nma_-
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