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1 
SUMMARY 

1.1 
Intr·~uction 

1-1 

The study work reported in this document is the 
first phase of the work described in the UNIDO 
Contract No. 82/91/SM. Additional information has 
been included in this report as agreed in a meeting 
between PPCL, UNIDO and Outokumpu on 28 October 1983 
in Espoo, Finland. The additional information has 
been done free of cost and includes the data for 
Alternative 3 and Answers and Ccm,,..~mts on the 
Questions made by PPCL Enginee~s. 

The purpose of the st·1dy is to calculate and pr-;sent 
the necessary te~hnical, operational and economic 
data on a metallurgical plant with utility handling 
facilities for feasibility evaluation of production 
of elemental sulphur frbm Amjhore pyrites. 

The purpose of the Phase 1 of the study is to select 
the technically and economically viable processing 
rout~ for Amjhore pyrites from two preselected pro
cess alternatives. A rough est~te of investment 
cost of process facilities f.or both alternatives is 
also presented. An additional Alternative 3 has been 
calculated on the same basis as the two main alter
natives. 

The basic data and information for the study was 
collected by two Outokumpu engineers during their 
visit to the plant site and PPCL offices in India 
from 22 to 30 January 1983. A representative sample 
of Amjhor.e pyrites was received from PPCL and 
carried to Finland. Analyzing of the samples and 
grinding and flotation tests were made in February 
198J at OUtokumpu's Metallurgical Research Centre in 
Finland. The test report has been delivered to PPCL 
on 25 May 1983. 

Originally the plant capacity was a~reed to be 1,500 
tons per day of pyrite feed, but it was changed by 
PPCL to l,000 tons per dAy by telex message No. 171 
dated 17 February 1983. The change was accepted and 
taken into account by outokumpu, although it caused 
some extra work and deteriorated the time schedule. 

PPCL confirmed the pyrite transfer price as Rs 350 
per ton which according to OUtokwnpu's own mining 
experience is rather high. This price has a major 
effect on the profitability of the pla~t and it 
should be checked in detail during the Phase 2 of 
the study. The accuracy of the price has no effect 
on the process selection because it has been kept 
constant in all Alternatives. 

Ill I II I I 
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1.2 

1-2 

According to the Agreement the Alternative 1 is a 
process where pyrite is smelted into matte and Rlaq 
in a flash smelting furnace and elemental sulphur is 
produced from flash furnace gas. The matte is 
further treated in a roaster into iron calcine and 
sulphur dioxide gas to be used for sulphuric acid 
production. This alternative was one of the four 
proposed in OUtokumpu's offer at the time when the 
basic data for the study as not yet known. Duri~q 
the field trip in India it was clearly stated.that 
iron calcine does not have any commercial value and ___ _ 
that the sulphuric acid production is not desirabl;~.- _ 
Therefore it turned out that the economically op~i~ 
mum way to treat the pyrite is to oxidize it totally 
into slag and gas in the flash smelting furnac~, 
thus also avoiding the production of sulphu~~c acid. 
This met1'od also simplifies the process by elimina
ting the roaster. 

Process alternatives 

11 I 

The groune pyrite ore is dried and then fed to the 
flash smelt~ng furnace. The gases are reduced with 
coal, cooled, cleaned and catalyzed to convert all 
sulphur compounds into elemental sulphur, which is 
condensed. Separated dusts are recirculated and hiqh 
pressure steam is used for power generation. 

In the first process alternative only slag is pro
~nced as molten product from the flash farnace, when 
a roaster is not necessary. 

In the second process alternative both iron sulphide 
matte and slag are produced as molten i «')ducts from 
the flash furnace. The matte is roastec and roaster 
gases are led into the flash smelting furnace in 
order to achieve higher elemental sulph~r produc
tion. 

In the additional alternative (Alt,rnat•~e 3) pyrite 
is smelted into iron sulphide matte. and ... lag in 
flash smelting furnace. Further treatmen~ of roP.tte 
has not been considered in this stu1y. 

In all cases a fairly high oxidation degree for 
pyrite is required because the hiqh sil f.~a content 
in slaq has to be diluted with oxidized iron in 
order to ensure the fluidity of th-:: slac;. 

ill I I 111 I I I I 111111 I I 11 Ill I II I I 11 11111111 Ill Ill I I 11111 Ill I 
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1-3 

1.3 
Economic evaluation 

1.3.1 
Capital cost The fixed capital of the alternatives is e5timated 

includinq overall cost of process facilities, but 
excludinq service facilities, infrastructure and 
workinq capital. 

The estimate includes excise and custom duties as 
well as sales tax. 

Fixed caeital (Rs 1000): 

Alternative 1 Alternative 2 Alternative 3 

Indian supplies 1,164,000 l,~l8,320 1,101,000 
Foreiqn supplies 510,600 519,000 495,100 

TOT1'L 1,674,600 1,747,320 1,596,000 

1. 3. 2 
Oeerating cost, Rs 1000/annum 

Alternative 1 Alternative 2 Alternative 3 

Variable operatinq cost 
- pyrite 218,750 218,750 218,750 
- utilities and 

supplir:: 127,865 123,482 109,685 
Fixed operating 
costs 64,682 67, 121; 63,682 

TOTAL 411,297 409,358 392,117 

1.3.3 
Annual revenues£ Rs 1000/annum 

Alternative 1 Alternative 2 Alternative 3 

Elemental sulphur 
(Rs/t 1350) 292,950 295,650 263,250 

TOTAL 292,950 295,650 263,250 

11 I 11 I II I I I I I 11 I I I II I 
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1.3.4 
Co!!£arison of annual erofits, RslOO/annum 

Alternative 1 Alternative 2 Alternative 3 

Revenues 292,950 295,650 263,250 
./. variable 

operating costs 346,615 342,232 328,435 

. /. fixed 
operating costs 64,682 67,126 63,682 

-118,347 -lll,708 -128,867 

. /. annuity of 
investment 
(12 ,, 15 years) 245!830 256,500 234,300 

NET PROFIT -364,177 -370,208 -363,167 

1.4 
Conclusions and recommendations 

I I I II 

The technical evaluation of processes is based on 
couparable technical solutions. E.g. if double 
equipment has been recommended they have been used 
in all alternatives and the same principles have 
been used for dimensioning the corresponding equip
ment. The same price basis has also been used for 
equipment and utilities. 

In this way a reliable comparison of process alter
natives ca~ be achieved and the differences will 
show up even if the actual cost estimates are not 
accurate enough for a final decision whether to 
construct the plant or not. The order of magnitude 
of investment cost of production facilities can also 
be achieved. 

The well grounded and accurate estimate, i.e. the 
Study Phase II, has to be made for the optimum pro
c~ss alternative before making the final decision on 
the construction project. 

This cocparison of the alternatives gives fairly 
small economic differences between the processes 
making the selection difficult. All the bottom line 
~iqures can be as well considered equal within the 
limitG of accuracy in calculations. 

I I 11 11 11111 I 11 I 11 I 111 I 11 
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The Alternative 2 has a sliqhtly smaller cost of 
operation compared to Alternative 1 due to lower 
coal and oil consumption in gas reduction and 
sulphur plant. The consumptions are lower due to 
smaller gas flow, ~hich again mainly results from 
the circulation of flue dust into the roaster 
instead of flash smelting furnace, thus allowi.nq the 
use of higher oxygen enrichment in flash smelting 
furance. 

The cost of investment in Alternative 1 is lower 
than in Alternative 2 due to the absence of roasting 
process. 

The bottom line shows that Alternative 1 is slightly 
more economic than Alternative 2 and it is also much 
simplier and a more flexible process to operate 
because the roasting step I1as been avoided. If re
quired, it also allows feedinq much more shales than 
calculated here, which makes the process more pro
fitable by increasing the sulphur production and 
relatively decreasing the gas flow by increased 
oxyqen enrichment. For these reasons Outokumpu finds 
Alternative 1 better than Alternative 2. 

The Alternative 3 has the highest ccst of operation 
per ton of prod~ced sulphur but lowest cost of in
vestment. The bottom line is about equal to the 
ALternative 1. The further recovery of sulphur from 
the matte will require additional cost of investment 
and operation and therefore the Alternative 3 is not 
comparable tc the other alternatives in this study 
if the target is to recover all of the sulphur from 
the pyrite. 

The matte treatment process, especially the Sherrit
Gordon pressure leaching has considerable and 
probably positive influence also on the economy of 
the smelter, because some residues are circulating 
back into the flash smelting furnac~ and because it 
miqht be possible to feed flash smelter flue dust 
into the matte treatment process thus reducing the 
gas flow in sulphur plant by increasing the oxygen 
enrichment. Optimi~inq this process combination and 
its economic evaluation is a completely new 
alternative outside t~e scope of this study and will 
require a close co-operation between Outokumpu and 
the owner of the matte treatment process. 

II 1111 11 I II I I I 
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There are several cost items which should be 
thorouqhly checked and discussed with PPCL during 
the Study Phase II in order to make the plant more 
profitable. Such items are the price of coolinq 
water and the maintenance cost in Indian conditions 
which in this evaluation are almost half of the 
operation cost if the price of pyrite is not taken 
into account. Reduction in cost of investment can 
also be made by closer dimensioninq and replacing 
the double equipment by one biqqer unit, but it will 
have certain effect on the on-line availability of 
the plant and flexibility of operation which effects 
have to be discussed durinq the Study Phase II. 
Anyhow the above mentioned possible cost reductions 
have the same influence on all the }rocess alterna
tives, thus havinq no influence on the process 
selection. 

Answers and cormnents on the questions made by PPCL enqineers 

1.5.1 
Dryer 

1. s. 2 
Auxiliary 

I 1111 

boiler 

The review of the Phase I Draft Report was made in a 
meetinq between PPCL and Outokumpu representatives 
from 12 to 16 Septe~ber 1983 held in the premises of 
Outokumpu Engineering Division, Espoo, Finland. 

Sever~l questions were raised and cormnents were made 
by PPCL enqineers. These were answere~ by Outokumpu 
on the basis of the design work made in the Phase I 
and it was noticed that most of the items of inte
rest do not have any influence on the process selec
tion, but they are very important items to be dis
cussed when optimizing the selected process alter
native in the Phase II of the study. 

Gener~! comments on the main questions are made here 
as aqreed in the meeting between UNIDO, PPCL and 
Outokumpu on 28 October 1983. 

The moisture of flash smelting furnace feed has to 
be less than 0.5 percent in order to ensure rapid 
reactions in the furnace and prevent the agglo
meration in transportation and feeding system. 

The combined coal fired superheating-auxiliary 
boiler proposed in the Draft Report has been 
replaced in this Final Report by a separate coal 
f iced superheating boiler and an oil fired small 
a~xiJiary boiler thus avoiding unnecessary electric 
power production and lowering the cost of investment 
and operatiun. 

1111 I 1111 1111 11 I I I II I Ill II 
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1.5.3 
Arsenic removal 

1.5.4 
Gas reheater 

1. 5.5 
Slaq removal 

1.5.6 

1-7 

The neces3ity of arsenic removal depends on 
reCJUlations and standards for sulphur in India. 
Considerable cost savinqs can be made if the 
equipment can be deleted as unnecessary. 

The direct qas reheatinq before the hot catalyzer 
has been the usual OUtokumpu practice and there is 
no experience in &n indirect heatinq in this ca3e. 
An indirect heater for such a biq qas flow is 
probably fairly expensive which would reduce the 
savinqs qained in the qas line due to lower qas 
flow. 

There are several possibilities to discharge the 
flash smeltinq furnace slaq. In this Study Phase I 
the qranulation has been selected because it is easy 
to operate and makes the slag in a form which is 
convenient from the transportation point of vie~. In 
the Phase II other possibilities like coolinq on the 
ground will be studied on the basis of the local 
requirements for the slaq disposal and possible 
utilization of the waste slaq. 

Parallel equipment 

1.5. 7 

Most of the parallel equipment presented in this 
Phase I report can be replaced by one bigger unit 
thus saving cost of investment. Relying on one unit 
instead of two has an effect on the on-line avail
ability of the plant and the optimization between 
the cost and availability is included in the scope 
of the Study Phase II. The set up presented in this 
report is the common and proven practice of Outo
kumpu. 

Liquid sulphur cooling boiler 

II I I I 111 I 

The sulphur cooling system presented in this report 
is the only one which Outokumpu is experienced in. 
The detailed size and arranqement of the equipment 
will be determined durinq the Phase II of this 
study. 

I I 1111 I I I II I I 111 1111 I I I 
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1.5.8 
Grain size of the feed to the flash smelting furnace 

1.5.9 

The grain size of the pyrite stated in this report 
is similar to the concentrate in Outokumpu's pyrite 
smelter. Generally is can be stated that the feed 
material must have the fineness of flotation con
centrate. Some copper smelters are successfully 
feeding with their concentrates also varying amounts 
of fine crushed reverts. The qrain size of the feed 
will be thoroughly considered in the Phase II of the 
study if it will turn out that moderate chanqes in 
requirement would cause considerable savings in the 
feed preparation. 

Stack emission of sulphur compounds 

1. 5.10 
Sulphur prillinq 

1.5.11 

The control of stack emissions will be specified in 
the Phase II of the study after receivinq the 
detailed requirements under Indian conditions. 

The prillinq method specified in this study phase I 
has been used at Outokumpu's own sulphur smelter and 
is a proven and reliable system. The prilled sulphur 
has also been considered as the best form of 
product. Castinq methods will be considered in the 
Phase II if the casted product has an acceptable 
form. 

Indian/foreiqn supplies 

II I II 

The comments made on splittinq the Indian and 
foreiqn supplies of equipment and taxational notes 
have been taken into account in this Final Report of 
Phase I. 

11 I I 111 II I Ill I II I I I II 11 I II I I 
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·----------------------------------------------------------------------

2.1 
Plant site, raw materials, utilities and consumctbles, 
transportation, cost data 

See the followinq attachment: 
SITE DETAILS OP AMJBORE AREA AND INDIAN 
COST DATA OF SOME IMPORT.ART ITEMS 
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15000 it••· ~her, boa.- aap•1"7 
GllD. be prOYided. 

A ••'1 ubara~ 1• aYailabl• t&h 
tb8 tao111 ti•• to mal.J'• Ircm.. 
Sulplmr, Silioa, pB etc. Jlartblr 
taoW.1ilea Call be prcnided. 

s A aood attioe taoill ti•• exut 
ba'YiZll mttici•m mabe:r of ro01111. 

, 
: 165 M.S.L. 

•••• 5/ ••• 

-.. 



loll 
~~.u 

lcd1 1.-111& 
.... al ..... 

Bedfttk 

lilnel 

!n9 ~~--

'·' Barlllqqa -
h'ob-1»W..V 

4. ~BBIIC lM!A 

4.1 Mmltbl7 a1zo -.,. 

.ben&e 
Kaz. 

H1D. 

4.2 Air P8MUN 

.nvaae 
Naz. 
M1D. 

4.3 .. lat1~•-lma141t7 
.. , .. u .. ..... 

H1A. 

--
- 5 -

I Mw.Ja2 ( ... M•illSO.ltir8'28'n. 
11918 tlla ..... l.nel .. z llO -. .... 

I 12 tQ 18 •ti •• 
I IalM ataae/81111d at ... 

I Bl 

: 35•0 
: 49•c (chriJI& .,., er) 
: 4•0 (d'UriJI& vil:rter) 

: 
: eOJ' at 40• c duriJI& nJ.n;r ••acm 

(.Jut.7 - .&uaut ,er1 od > 
: 

•• 61 ••• 

-' ' 

I I 11--;I I I I 
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4.4 B•lnt.U. am --·llZ'7 
allll d•tl7 utN•• 
B•tnMl 

4.5 ViDd 

Tel.ocd:l7 ..... 
Dld&ll 
h'ftailfJW di.reGUm:L 

5. "'~ l>Ati 

5.1 lload ad rallVQ mi 

5.2 :r.ocauon. ~ !ulrboura 

5.3 BRbour lJ.111 iatiam 

5.4 Vei&h't lJa1 ta 

Boad• 

bilvua 

5.5 Sise Ualta 

Boed• 
a.t.111a:ra 

6. DAU Ka PllOCISS .AID 
PI.Am DISI& 

6. 1 Dlailll oapaoi t:r ot tile 
-~%'. 

Amma1 teed ot ;nri"8 

6.3 "191"-

--

: 1691 - 1Jl 1980 
1045 - in 1981 

: Ma1J1 %'oaG l••di:ut to Debri-on-Bcml. 

: c.J.av:Ha pan - 575 I'll •Q 

: .., l1a1 ta ti.cm 

: Io 11a1"8Ucm 

: 8'811111rd vaacmdload 

4 vbeel•%' · - 24 IL!. 
6 vb9eler - 55 H.!. 

: Mm.,,. vidth - 5 •'tire 
: 

: 450,000 M.!. 

Cblld.cal ua:r : GiY•n •Plntel.7 ill "bl •mlo•cl 
HiDlr-1 o&ioal .. 17ai• 8bl•t. 
Hoi8tlUN 
GrraiJl G.se • .aN•D a•l7ai.a 

••• • 1 I ••• 

. , 
11 ;.11111 II 



6.4 P'm:'i V require•m ot 
salplmr prod'10'l 

6.5 ftDal tora ot mlplmr 

6.E Storina Tolmee ot r.. 
uierials. uti.11 'liee 
ad produo18. 

6. 7 b•l~ld.•. wavea =-e 
ail nailabUi t.Y ~ 
veter. 
Said. "8Z7 .,.tar 
Proo•• water 
CooliD& water 

- 1 -

: J-n• tr• areem.c I.s.x. Sbllda:rd 99.• •s•. 
i !rilled 

6.B jml~ia and nailabiliV: 
ot ]J.ae and U.S'tODI 

- 80$ 
- 1'S 

6.9 PDltl.a 11911JJ.able(.tu8l 
oil coal Datural. &a• ) 

6. 1 O BailcliD&a 

PillhJ& 

IT ... ot buUcJiD&a 

Coven and rooftJJ& 

6.11 BlecU-iticnicm 
Bl•cU-ic power available 
ttr the plmt 
Vol ta&• •J.eoUo:i 
Je•cl .of maiD. vamtormr 
Diavibu'licm TOJll&9 

DriT• ot atandud aotal'a 
l>n:Y• of bi& aotm-a. 
OTft 350 IW 

- 1.~ 

s C~ti.om and uteriala available. 
s •ot re CJUi,red 

s Steel fl-am 
s .Aabeetoe ahee'l 

•••• e/ ••• 

-
I I• I 

7 
I I I Ill II 
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~QUIJlc;r 

hil.urea ill •l•avio i Mml1b. Io. o't Darati.01l ot 
;over feed Hip' np PO!l!F ott 

: Oo"· '82 
•n.'82 
Dec. '82 

20 
28 
10 

fi•"11aUon ot 
•Gl.taae 

: 460 "° 380 'YOlta. 

fi•'Smti.on ot 
tziequa:a.07 • • -

6.12 IDatraemati.o:a. 

Pll8w"1~ ar •lecR- : Pm...Uc 11Nftrffcl. 
riOal .... 
To1~ ad ~91117J/17 
in oo:a.U-ol met in feed 
ot 'Ula izurtrmlma'U.01l ·--Baocwn.cJati.cma aoJllOtlr'-
Jd..D& 'tbe •onfaotariJI& 
Of ~:a.t.Ucm 

6. 13 a.ciau--ma tar 
emuCDL9Jlt.l pro-teoticm. 

Pend.aeible liai"la of 
... emi•icm "° '\m 
aiaoqbeze. 

1 bomll 
19 ---2 II.ours 24 .u. 

Salplmr diOXid• 
Sal.Jlmr 'triOZid• 
Cabon •cmcn::ld• ) 
Jlrdi'o&•n aalpbid•) 

s 4 xa.l!e. of 100$ acid produced 
s 0.5 K&./!e " " 

7. LOCAL Ull! PIICBS JOI. 
C&PIUL 008! IS!DUD 

1. 1 Bail.dill& mc1 con.d
rmUon vca-k 

I 11 II II 11111 

I 

Ulli"l price• t~ "be 
tolloviD&s 
- P111n1(50 H lml&, di.23,000/ per ••b 

660 .. dia) 

•••• 91 ••• 

·-. ., 
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- MDare'te ••• n.S7 1u1alled 
iDal.udiD& boudiD& lllld ll"8eJ. ' 
re1Dtaroe•da. · ••• II. 2.250/• 

- mPJQrUa& ne•l oomvmucma 
re.Q iDIRalled; Ja1,Jd8d ••• 11. a.OOOJ!e.· 

- •Eth flllfn& 

- nO!c bl.MtiD& 
- •pbalt OOYU'a 

Bh:l;1111m 111111 •tenal.a 

- JIUd .-1 ~ti.cm. 
read:r iDlnall•d 
- 8b8•"9 
- pro~· 

- Acid proof eteel abeeta oonn-
raoti cm. read:r 1D8talled 

- P'luU• 
- JYO 
- reiDtaroed pla8'1oe 
-u 

- Le.S l '"'•• re.S7 1.D81a11•4 
- aet 11 nf n&(3 - 'Ud.alc) 
- bmo&•maa 11n1n1 

2 ...... 100/ll 
2 ...... 1.2001a 

' ...... 15/• 
...... 15/,; 
...... 30/a3 

2 ...... 100/a 

• • • Material.II !rm:mpart 
md Mmf. and eren. 

... 
20/ka 
30/k& 

180/k& 

100/ka 
10/lr& 

1100/a2 

50CXJ/a2 

- Blat iDnlaUon_ readJ' im'tallecJ 
iJIO. cna.. 
- tbiolml•• 100 • 
- thidml•• 200 -

350/a2 

550/a2 

•••• 101 ••• 

. , 
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- PUJlU.11& ( ard1Dllr.r) 

--

2 ••• :!SI• 
- Blllaber ltn1na. read!' 2 

1m&all•d c ,_) • • • Ir. fi00/11 
- eoner prot11•• 11m1 .me'UI 

~au(re-'7 1JllRall•4) 

lfa"8riala 
... mt • ... 

- Senio• pl.Vo:ma. atai1'• 
eio.ot ldl.cJ neel 

- ,.... bina ."°. ot 11114 
8'eel. 

••• 

• •• 
- ~.-. ~ aoid P'O~ .Uel ••• 
- !811b o~ reiDtarcecl ,i..uca •• 

- "-• ctane ot llild a'teel 

Bxlaple• of 1111 ~icea o~ 
o.Uabl• •9Ui;mm. aa1n 
tealmic.t clata 11P1cil1e41 

- Pm1t8 

••• 

- 'Qve - borisomat,oellV'i-

- ::1oiv 25 •'1=. 

15/ka 

20/k& 
180/ka 
80/k& 
20/k& 

- 111'9-=- 50 HI.a • ..... 1 a. -,10.00 
- aater1a1 SS '.516 . 
- elect la P9"919 10 m c!ri.~e 

- Belt come7Qn· 

- tne-bori.somai. ~cJ. 
tbre• roll aroalld com•l'm' 

- capac:l."7 200 DH ••• 1111.345.000.00 1111. 48,000.00 
- width 750 • 
• lall&th 91.5 H 

- AU aDI D• fam 
- t:rpe-oemrUa&al 'blower 
- oapao 1-t::r-1 oeoo •' ~. • • • e.. 1 c:rr, ooo. oo 1 o,c 

•••• 111 ••• 

. ,, 
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- ,rbaare - 100 -.va. 
- aterial - aalllD&•l&D'w Illpeller S8 316 
- ope.tin& teaverature 6Q•c. 

- en.a ad boi.U Bleo1r1o hoiJR 

- llfti:a& oapao1 'Q - 2 ~. 
- l•D&th ot 'bridae - 12 II. II. 40.050.00 10I 

- Bollen 
- oax-ci V - 20 !PB !o1al ·11.3e l•kba 

- tml to be uaecl-Paal oil 
- preanre - 12 a../oa2 

- Lmrt•• 
- ine - ordUm7 
- loadiD& oapaoi'Q-12 ft. 

- Jarlc lift truaJol 

·- tne 
- lUUzl& capaaj."7 

- 11-olR •11111 leaden 

- tne - ~ aom1ed 
- capaoi'Q' - 153 a3 

- 11.eovio aoton 

- P':.eo - 75 Br 
~ voltaae • 415 T 
·• iiotdiD& qeed-1500 Z'J.9 
tne - .rnobrcmou, !DO 

•qaiz'.Nl oaa• 

- Ball all.a 
• diaeteJ: - 1.5 H 
- l•Zl&'Ul • 2.4 H 
- lJ,:a.1 JI& aateial-Jlul)ba 

• •l•O'RiO acn~- 75 BP 

11.200. 000.00 

as. 60,ooo.oo as. 6.000.00 

11.1,01a,ooo.oo 111. 100,0CX>.OO 

•••• 121 ••• 

. ., 
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- billl obarae - 5.5 te. 

- ~ tll'Hn 
- t111er area - rn .2 a2 
- ftlter olcn~ 

-~-c..:b---1., Bl.•o1iriti.onicm. ctni.Oe• 

- trmtcaaers 5 ..... 20 lll'As 5 Ill& 11CllY/'i1lll. :=B'"PJ71 CT 
- 'YOl"-9 -.150, .Cl» 

- !r~omere 500 ... 150<ltVA:1000 XVA,11Xf/433". A~ 
- Tolt.&e Is. 1 9 109 000.ac> 

- Cebl•• { 3 om:e ) 
- ~•• 910Uon area 120 •

2 

- 1Daul aU.on !YC 
(atnlVire arll01D.'9d ) 

- Cable raalal 
- In*-9n1a11an. Cable !rQS 

Haterial-'1./Azloelisecl Jl 

PitiJI&: oost o~ •Wrial.8 and 
ereoUcm. lliSea ·epeoi.tied 

11. 78/• 

11.10/lra 

111.125/a. 

Ill. 

- welded steel Jipea 15/k& 

- •-1••• steel pipe• 18/k& 
- Acid pro~ steel pipe• 100/k& 

- Copper pipe• 60/k& 
- !la.Uc pipe• 25-300/Jr& 
- Leac1 pipe• 25/k& 
- Ill.all preesare pipe• 20/k& 

: 8:IT:. am tJ.-.ee ~Carbon.-t!'tae13~ 
-!,a~• 20/lr& 
- Val-Yea 

- Cobon .-te•l. 15-250 BB 
- Cl9"8 (II. 7<>0-5000) 
- Globe ( Rl.4oo-5000) 

-

•••• 1,1 ••• 

II I 1
0 

I ,I. I I II I I I I 

~ . 
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- ••• vith ••1-1. oon 
-...uet1 ..... -...... 
~· -' ftti.e• of eqai:pmem. 
~. •rt'laticm. no. 

12/t& 

1000/llOJlih 

500/llOD'Ul 

- local •WU•n SJ' exaiae d~; 4• S.!. 
- fore1&n mvP11•• ~ =-om d1R7 of CU prioea 
- Bllu.oamiaalon1na ew. $ 

U>CAL DdA !OR OPBIAnIG 
COS! BS!IMAB 

Ur:d:t PL""icea and nailablli t)-
of ta. followin& uUlJ. U•a and 
suppUee at 'the 1Dd'U8Vial area: 

f.l081i-Rs. 
Jrellh (po'table) va1er 1 

CoolJ.D& water 0.50 
Coal 200.00 
l'all oil 2400.00 
lfa'turaJ. pa -
Blecrtr1c1"7 o.65· 
!npcmt (I.JG) ,.25 
8al.phm'io Aoid 900.00 
I.1M 600.00 
l'&lllllataae 20 'to 30 
HC1 (3°" Aoid ) 330.00 
lT.Oll(Solid-KQon Grade ) 6500.00 
QrimiD& b.il• tm: ball 11111 10000.00 
b~ac"t01:1 brioka e.oo 
- obz'O.- U&Jll 8J. W 
- m•o'tte Bat available in India 

lln:f:t 
7 

H3 
!e 

!• 

-
brh 

Jc&. 
!e 
!e 

!e 
Te 
!e 

!• 
briak 

•••• 14/ ••• 
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8.2 

l 8.3 

... 
I 
, 8.4 

--

- 14 -

va&e• alld ml.ari.•• iml:a.cH n& aoalal ..... 
Mane.,.. 
()genUll& •• , .... ) 
Jaram ) 

Skilld labour 
111>.till•cl labour 

Dail.7. veekl::r md emm•l operati.JI& 
U. ~ peraomwl. 

2.<XJOl-
1.500/-
1.0001-

Datl7 8 bra •• VHkl.7 48 bra. amJ •mmwl 2400 bra • 

!',\-a1111panaUcm ooata ~ rav•uie%'1al.8. 
llciai4a aDI produotaa 

llMd :frei&h"'• 11. 0.25 "'o 0.35/"'0Jl lm. 
Ballm;:r :tl'ei&!Ra Depend• on •'Wrial. Vm8poriecl 

alld aauae ot rail-U.Z:.. 
Bllrbaur n criD& cone ) wan:a om 1o a bo1n 2 io 
Barbour novill& co 8tia ) » ~ ., .o.B. con ~ 
Bllrboar c1v."'1e• ) eqai;mm. 

9. ])JB POil BmlllHIOB QI' RBVDUl8 

1ID1 'i price a ot prodmta(ez-vo1'ka ) "° be uaad in prot1Ub111"7 
oalcal.a ti.o:l8: 

~- cal.aim Io '9al'9e 

- ._ •»tr• 6"' - s o.,. 
- C'1 " o.~ 
- 8102 " ~ 
Blememal solptrm-(liQUicJ > 
E.e•nial ml.pbm- (aolid) &1.1,350/- tor tertills~uae 

amt 11.1 , 500/- tor non-tenilizer ~. 
S~-bellL91JI& prooe•• aue• ts 
aallDtacrtm'iD& ot salptmno aoid 

So2-ocmtent appie. 7-9 '901.~ 
o2-contell't nppr. 6Jf 'Vol.~ 

•••• 151 ••• 
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10. ~ l'CR PJlOn!jBILifi CALCXJLA!IOKS 

1o.1 !az l•&iala'tian 
Depreciati.cma 
Area re&Ul.ati.om of 
taation 

- , ~ hrai&l1' Lille Method 
- A. tax bolldQ' ot 7 J9Rll .., be 

comidered tar prot1tabi111iJ' 
nalu.U.cm. 

!U f%9• re91r9e reaaJ.a-
tia:m -
pe~ma&ea ot inca. tax- 5" • ~ a.a. 

purchase 'tax - 4-
otbar tans 

10.2 • Cap: -:.... atoOlc 

Aao1m.1i - 50j ot total J.meat. 
BeQUt.re.ma and lia1 taUcma 
ot d1-.1d•Dd• -

10.3 .,mnoiJI& 1ierM ot imea.taem 
oost. 

~ace period - tbree J9ar& 

interee't - 11;. ,_ tor lOJI& 'tera loan 8Jld 
10j t= abort 'term loan. 

Pa7 baelt period 
• 

10.4 Mo:m"Ur.r mite tobe ... cl 
and rate ot exohn&e 

Indian Rupees 

....... 

- 10 19ara • 

- 1 trs t • Rs. 9.5 

·-.. ,. 
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!?PIC&L ADLlSIS OP ~ES 

Sulphide Sulpbllr(I) ••• 38.04 
Sulphate· Sulplmr(S) ••• 1.41 

Silica (Si02) ••• 15.28 
tnal Ircm.(Je) ••• 35.12 
jlmiJla (Al.2(5) ••• 2.09 
Calciua OEide (CaO) ••• traoee 
Ha&•a1111 e>nde (H&O) ••• !raae• 
Volatile utter • eoo•c 
ill one ham: •••. 31.06 

aaeDic <••> • •• 50 Par1ie/M.l.lllon 

....... 
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2.2 
Raw materials 

2.2.1 
Pyrite ore 

2.2.2 
Top shale 

2.2.3 
Coal 

~sulphide 
Fiulphate 

As 
c 
SiO 
Al263 

--

38.04 ' 
1.41 ' 

35.72' 
0.005 ' 
1.0 ' 

15.28 ' 
2.09 ' 

Grain size 80 t - 74 um 
Moisture (wet basis) 8 t 

~sulphide 
Fiulphate 

c 
SiO 
Al263 

9.2 ' 
1.6 ' 

11.2 ' 
2.6 ' 

50.4 ' 
13.2 ' 

Grain size 80 \ - 74 um 
Moisture (wet basis) 8 \ 

ctot cf. 
voiltiles 
Moisture 
Ash 

62.5 ' 
51.0 ' 
20.0 ' 

4..0 ' 
25.0 ' 

2-2 

Net heat of combustion 23 MJ/kg 
Grain size 0-25 mm 

Analysis of ash: 
Si02 4\l ' Cao 10 ' Al2o 3 

20 ' Fe2c3 20 ' 



• 

2.2.4 
Fuel oil 

2.2.5 
Slacked ..1.ime 

2.2.6 
Sulphuric acid 

2.2.7 
Catalyst mass 

II II I I Ill I I I I I 

--

Bunker C 
c 85 ' 
H 11 t 
s 3.5 ' 
N 0.1 t 
0 0.4 ' 

Net heat of combustion 

Ca(OH) 
Balanci 90 ' 

10 ' 

94 ' 

34 ' 
21 ' 

7 ' 
3 ' 

Z-3 

40.5 MJ/kq 
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3 
PROCESS DESIGN 

3.1 
3.1.1 
3.1.2 
3.1.3 
3.1.4 
3.1.S 

3.2 
3.2.l 
3.2.2 
3.2.3 

3.3 

--

Process description 
Flash smeltinq area 
Sulphur plant area 
Roastinq plant area, alternative 2 
Power plant area 
Oxyqen plant area 

Process calculations 
Flash smeltinq area 
Sulphur plant area 
Matte roastinq area 

Process flowsheet 
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3-1 

3 
PROCESS DESIGN 

3.1 
Process description 

3.1.1 
Flash Saelting Area 

3.1.1.1 
Drying of feed 11aterials 

3.1.1.2 

The ground and predried pyrite ore is the starting 
material of the sulphur production. The grain size of 
the pyrite is 80 t -74 )DI and aoisture 8 t. 

Froa the concentrate day bins the pyrite ore and 
other feed aaterials are fed through a screen to 
drying in steaa heated dryers. In the steaa dryers 
wet aaterial is dried by bot steel tubes which are 
heated froa inside by steaa at 20 bar. 

The aoisture content of the dried aaterial is less 
than 0.2 I and the teaperature of the exhaust gas is 
about l00°c. The exhaust gas contains dust, which is 
separated in a bag filter. The dried material is 
pneuaatically conveyed to the dried charge bin. 

Flash Saelting, Alternative 1 

In this alternative the feed material mixture 
consists of pyrite ore, top shale and recycled flue 
dust. The top shale aaount is regulated so that all 
the iron of the pyrite can be slagged. The process 
air is enriched with technical oxygen. With oxygen 
enricbaent the teaperature of the furnace is 
controlled and with the total oxygen amount the 
~xidation of sulphur and iron is controlled. 

The feed mixture is Led through the roof of the 
reaction shaft by means of a concentrate burner. 
Inside the reaction shaft the well distributed 
pyrite, top shale and flue dust particles react with 
air and oxygen. The retention time for the suspension 
in the shaft is about 1-2 seconds, in which time the 
solids are heated up and smelted after many different 
cbeaical reactions. As a result of the reactions slag 
and gas are produced. 

- -- -- ___'.'_'.___'' ' _ _'.___'.'..'.1111~1_'.'._ll _'._' _..'."'..'.'.."'__::_" _.:_' __.'.___:_:_ __ '~' ...'..' .'....' __ '...:'.'....' :.."' ..:..'..:..' ..:..' _:
1 
_ __;,

1
.:.,:

1 1
.:.,
1 

;_;' '....:.:"'~' '...:..' _ _.;'.;.' .;.' ..:.'-.;.' .;."..;.' '..;.' _, .. ,, _, •'•'-"-' _,_, _, 11111111 
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3.1.1.3 

3-2 

In the horizontal settler part slag is separated from 
gas. The slag is tapped and granulated with water. 
The produced gas mainly consists of sulphur dioxide, 
water, carbonaioxide and nitrogen. 

Plash smelting, Alternative 2 

3.1.1.4 

In tnis alternative the feed mixture consists only of 
pyrite ore. The process air and oxygen are preheated 
to 200°c. The hot roaster gases are mixed with the 
oxygen enriched air. With oxygen enrichment the tem
perature of the furnace is controlled and with the 
total oxygen amount the matte grade is controlled. 

Inside the reaction shaft the well distributed pyrite 
particles, air, oxygen and roaster gases react with 
calcine dust particles. The retention time for the 
suspension is about 1-2 seconds, in which time the 
solids are heated up and smelted after many different 
chemical reactions. As a result of the reactions iron 
matte, slag and gas are produced. 

In the horizontal settler part the molten iron matte 
and slag are separated from the gas. The matte and 
slag are tapped separately and granulated with water. 
The-granulated slag is transported by a belt conveyor 
to a temporary slag storage area and the granulated 
matte to the roasting plant. 

The sulphur content of th£ matte is about 22-2~ t and 
sulphur dioxide of the smelting gas about 23 t. 

Plash smelting, Alternative 3 

In this alt"'rnative th•• feed consists of pyrite ore 
and recycle<. flue dust. The process air and oxygen 
are preheat~d to 2oooc w~th saturated 70 bar steam. 
With oxygen ,mrichment the temperature of the furnace 
is controlled, and the matte grade is controlled with 
the total oxygen amount. 

Inside the reaction shaft the well distributed pyrite 
particles and flue dust particles react with oxygen. 
As a result of the reactions iron matte, slag and gas 
are produced • 

In the horizontal settler part of the furnace the 
molten iron matte and slag are separated from the 
gas. The matte ar.d slag are tapped separately and 
granulated with water. 

The sulphur content of the matte is about 22-23 t and 
sulphur dioxide of the smelting gas about 21 t. 
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3.1.1.5 
Reduction and process gas handling 

After the reaction shaft the gas contains so2 and 
therefore a reduction of the gas is carried out in 
the uptake shaft of the flash saelting furnace in 
order to produce eleaental sulphur. The following 
aain reactions take place in reduction. 

C + co2 _. 2CO 

so2 + 2co .. o.s s 2 + 2co2 

so2 + 2&2-.o.S s 2 + 2R20 

5 2 + 2&2 ... 2 a 2s 

At the saae time the oxidic dust coaponents are 
sulphidized. 

In the rear end of the settler part coal dust is 
burned with oxygen enriched air to raise the 
temperature of the smelting gas for the reduction. 

The reduction ~s performed by injecting coal dust (70 
' - 74 JJJD) against the gas flow. 

The maximum sulphur production is obtained when the 
gas after reduction contains a little less 502 than 
half of the sum (H25 + a2 +CO+ COS). 

The reduction is endothermic resulting in a tempera
ture decrease. The temperature after the reducti•Jn is 
1230 °c. 

The reduced process gas together with molten dust is 
fed into the waste heat boile~, where cooling and 
solidyfying of dust compounds take place. The boiler 
consists of a radiation chamber and a convection 
section. The gas is cooled to 3S0°c by the boiler and 
saturated steam is produced at 70 bar. A minor part 
of the dust is separated in the boiler and the 
remaining dust in two electrostatic precipitators 
working parallel at a temperature of 360°c. 

The dusts from the boiler and electrostatic precipi
tators are taken out through water seals and fed to a 
thickener. 

In alternative 2 the underflow of the thickener is 
pumped onto the matte in the scrape conveyors of the 
9a.-anulation pit. 
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Wber. the gas is being cooled in the waste heat 
boiler, many reactions take place between gas 
components. 

2 co + so2 ') 2 co2 + l/n Sn 

2 co + 52 ) 2 cos 

2 82 + so2 
) 2820 + l/n Sn 

2 82 + 52 > 2 e 2s 

Also sulphur vapour s2 polymerizes to s4 , s6 and s8 • 

Sulphur Plant Area 

3.1.2.1 
Sulphur recovery 

I I I I I I II 

After the electrostatic precipitators the cleaned gaa 
is led into the sulphur condensing boiler, where the 
gas is further cooled down to 150 C and at the .... 
time the elemental sulphur is condensed. The first 
part of the boiler produces saturated steam at the 
pressure of 5.5 bar and the second part at the 
pressure of 1.7 bar. 

Part of the condensed sulphur is taken f roa the 
bottoa of the boiler and the rest is carried over by 
the gas. These sulphur drops are caught from the gas 
in the agglomerator and demister. 

After the demister the gas is reheated to 435°c in a 
gas reheater by burning fuel oil with air. 

The reheated gas is led into the hot catalyzer where 
the following main reactions take place: 

2 co + so2 --. l/n s
0 

+ 2 co2 

COS + R2o ~ s2s + co2 

These reactions are exothermic and thus the process 
gas temperature increases to 480°c. A high alumina 
cement with Al2o3 as active material is used as 
catalyst • 

The major part of the gas is led after the hot cata
lyzer into the gas cooling boiler, which pLoduces 
saturated steam at 5.5 bar. In the boiler part of the 
sulphur is condensed. The minor part of the gas is 
passed by the boiler in order to control the tempera
ture of the gas to 2so0c before cold catalyzers. 

I 1111 I I II Ill I 11 I I 11 I I I 11 I 1111 II 
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3.1.2.2 
Sulphur washing 
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The aain reaction of the cold catalyzers is: 

so2 + 2 a2s ~3/n sn + 2 a2o 

The reaction is slightly exotheraic and results in a 
teaperature rise of the gas to about 260°c. The saae 
catalyst as in the hot catalyzer is used. 

After the cold catalyzers the elemental sulphur is 
recovered fro• the gas in sulphur condensing towers. 
Liquid sulphur is sprayed in the towers, where it 
aeets the process gas counter-currently cooling duwn 
the gas to 135 °c and condensing sulphur from the 
gas. 

The liquid and condensed sulphur flows f roa the 
sulphur condensing towers to a sulphur circulating 
tank and f roa there the sulphur is pumped through 
sulphur cooling boilers back to the sulphur con
densing towers. In the sulphur cooling boile~s the 
sulphur temperature drops fro• 133 °c to 123 c. The 
boiler produces saturated steam at the pressure of 
l. 7 bar. 

The recovered sulphur is pumped from the sulphur cir
culating tank to sulphur washing. 

After the condensing towers there is a little sulpnur 
in the gas as drops. These are caught in a demister, 
and after that the gas is scrubbed with water. In the 
gas scrubber the gas cools to so0 c, and after the 
scrubber the gas is led to a stack. 

The sulphur produced from the process gas contains 
arsenic as main impurity. The arsenic is removed from 
the sulphur in low pressure autoclaves, into which 
liquid sulphur and lime water suspension are pumped 
counter-currently. Lime reacts very selectively with 
arsenic in sulphur forming a water soluble calcium 
thioarsenate. 

The waste liquid from the autoclaves is treated with 
sulphuric acid in a reactor in order to remove 
arsenic from the waste liquid. The arsenic preci
pitate formed is separated in a thickener and in a 
filter • 

11 I I I I I I I I I 
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3.1.2.3 
Sulphur prillin9 

3.1.3 
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The liquid sulphur is fed to a sulphur tank, where 
the teaperature of the sulphur is 125°c. The sulphur 
is puaped to prillin9 nozzles of a prillin9 tower. 
The sulphur is sprayed th~ough the nozzles, and air 
and water are blown to the sulphur spray to cool 
sulphur drops and delay their falling. 

Proa the tower the prilled sulphur is fed to a screen 
and weighed. 

Matte roasting area, Alternative 2 

The ir-0n sulphide-oxide matte produced by the flash 
saelting method is granulated with water, dewatered 
together with the flue dust on a screen bottom scraper 
conveyor to 10 ' a 2o and then transported with belt 
conveyors to a stoekpile. 

The matte and iust are kept in a stockpile for about 
two weeks, in which time the moisture content is 
reduced to about 3-4 t. Then the feed material is 
transported into two charge bins. 

From the charge bins matte and dust are fed into the 
roasting furnace. Oxidation is carried out at about 
105~0c with 10-20 t excess of air. 

Th•: following reactions take place in the oxidizing 
roaster: 

(1) PeS + 1. 75 02-. o.s Pe2o3 + so2 
(2) Fe3o4 + 0.25 0 2-.1.5 Pe2o3 
(3) FeO + 0.25 o2 ...P0.5 Pe2o3 

(4) c + o2 -.co2 

Roasting is performed using a high fluidizing velo
city, 2.5 ••• 3 m/s, the pressure drop of the bed being 
about 15-18 kPa and that cf the grate 3 kPa. 

In spite of the high fluizin9 velocity the coarse 
part of calcine (60-70 \) can be removed as •under
flow• from the bed. The fine part of the calcine is 
removed from the gas in cyclones. The calcines are 
cooled in a wet cooler and then transported by belt 
conveyors ~o a stockpile. 
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All the reactions mentioned (1 ••• 4) are exotberaic 
and thus the excess beat aust be removed. In order to 
keep the heat flows in balance the reactor is 
equipped with cooling eleaents installed horizontally 
in the fluidizing bed above the grate. In these 
cooling eleaents saturated steaa is produced at 70 
bar. 

The process gas of the r»asting furnace is led 
through the cyclones to the reaction shaft of the 
flash smelting furnace. The sulphur dioxide content 
of the gas is a~ut 7-8 '· 
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3.1.4 
Power plant area 

3.1.4.1 
Steam system 

3-8 

Waste heat from flash smeltinq furnace is recovered 
by a waste heat boiler which produces saturated 
hiqh pressure steam of 70 bar as well as in the 
process alternative 2 roastinq furnace coolinq 
elements. Part of this steam is reduced to 20 bar 
and used in the steam dryers. 

Main part of the hiqh pressure steam is superheated 
up to 5oo0 c in a separate, coal fired 
superheater. The superheated steam is then used for 
qeneration of electric power in a turboalternator. 

Du.ring shut downs of the smelter the minimum 
required steam production is ensured by a oil fired 
package boiler. 

The turbine of the turboalternator is of extraction 
bleed condensing type with hiqh and low pressure 
staqes. The turbine has one intermediate bleeding 
of 20 bar for feed water preheater. The steam of 
5.5 bar after hiqh pressure staqe can be bled to 
the low pressure network when low pressure steam 
from process is not available. Normally this steam 
and part of steam from low pressure network flows 
through the low pressure section of the turbine to 
a vacuum condens~r, which operates with water 
cooling.The condensate is returned to the feed 

·water tank. 

The steam of 5.5 bar generated i~ sulphur 
condensing and qas coolinq boilers of the sulphur 
plant is utilized mainly as heatinq agent in the 
feed water tank (deaerator) and in sulphur 
handlinq, but the excess as mentioned in turbine 
low pressure section. 

The steam of 1.7 bar from sulphur condensing and 
liquid sulphur cooling boilers is utilized aR 
heating aqent for make up water and condensata 
before deaera~or. 

The power consumption of the whole area will be in 
range of 10 ••• 14 MW dependinq of the 
alternative.The rated power of the turboalternator 
will be appr 17.5 MW. 
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3.1.4.2 
Coal plant 

3.1.4.3 
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The power generation/consumption of the plant will 
be kept i~ balance and the excess saturated waste 
heat steam will be condensed in the auxiliary dump 
condenser. 

Pulverized coal is used in the flash smelting 
furnace to increase gas temperature before the 
uptake shaft and to reduce gases in the uptake. In 
the superheater boiler coal dust is used for 
firing. 

Raw coal is charqed through a feed funnel to belt 
conveyors and further to a raw coal bin. Prom the 
bin coal is fed to the qrindinq mill, qround to 70% 
minus 200 mesh (0.074 mm) and dried by the warm gas 
flow, which is mainly preheated air. Pulverized 
coal is conveyed pneumatically to the dozinq bins 
of flash smelting furnace area. The f~~ing coal 
dust of super heater boiler is fed dh· _.,. ;tly to coal 
dust burners through a gravimetric C04l dust 
proportioninq system. 

There are two millinq units with feed bins in order 
to ensure continuous feedinq of coal dust. each 
mill is desiqned to qrind and dry coal succesfully 
with a peak moisture content at up to 25 \ and 
capacity to meet plant requirements. 

Water treatment plant 

The water treatment plant is designed to produce 
semi-soft and demineralized water of raw qround 
water. The water treatment plant is dimensioned to 
meet the demand of semi-soft water. Semi-soft water 
is prepared b~ cation exchanqe with a desiqn flow 
of about 50 m /h. Demineralized water is prepared 
by filtration, reverse osmosis and cati~n and anion 
exchanqe. The design flow is about 30 m /h • 
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The air separation plant produces oxygen to enrich 
the flash smelting furnace process and combustion 
air and to open th~ fucnace tap holes. 

The plant operates according to the low-pressure 
process with double refrigeration. Drying of the 
air afte~ cooling as well as simultaneuos 
elimination of the carbon and sulphur dioxides is 
performed by means of molec~lar sieves. 

The purity of produced oxygen is 95 t . 
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3.2 
Process Calculations 

3.2.1 

Th8 temperature of the air is supposed to be 
40 C and its relative huaidity 80 t. 
The oxygen percentage of the technical oxygen 
is 95 t. 

Flash Smelting Area 

ALT. 1 

Steam Dryer 

2 

Pyrite ore (dry) 
- moisture (wet basis) 

t/b 

' 
83.5 
8.0 

83.S 
8.0 

Top shale (dry) 
- !BOisture (wet basis) 

FSP flue dust (dry) 
- moisture (wet basis) 

Steam 20 bar, 30o0 c 

Dryer exhaust gas 
- temperature 

Steam Heated Air Preheater 

Process air 
Process oxygen 
- temperature after preheating 
Steam 70 bar, satur. 

Plash Smelting Furnace 

Pyrite 
Top Shale 
Flue dust 

Air to reaction shaft 
Oxygen to reaction shaft 
- temperature 
- oxygen enrichment 

Process gas from Roaster 
Calcine dust 
- temperature 

t/b 

' 
t/b 

' 

t/h 
t/b 
t/b 

m3/h 
93/h 
c 

' m3/h 
Slh 
c 

6.0 
8.0 

10.0 
8.0 

18 

24200 
100 

83.S 
6.0 

10.0 

95300 
11500 

40 
29.2 

15 

20300 
100 

19700 
15100 

200 
s.8 

83.S 

19700 
15100 

200 
53 

50800 
2.5 

1000 

3 

83.S 
8.0 

8.6 
1.0 

11 

22300 
100 

72100 
9370 

200 
13.4 

83.S 

8.6 

72100 
9370 

200 
29.7 
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ALT. 1 2 3 

Matte t/b 22.6 17.2 
Slag t/b 64.5 33.2 43.0 

Gas after smelting •3/b 105000 86300 81900 
- temperature oc 1390 1360 1360 
- analysis B ' 0.2 0.3 0.3 

B2s ' o.o 0.1 0.1 ca ' 0.4 0.6 0.6 
502 ' 21.1 23.2 21.5 
s ' 0.3 1.5 1.4 
B20 ' 5.0 6.1 4.8 
ca2 ' 3.4 3.5 3.4 
N2 ' 69.6 64.7 68.0 

Coal to settler t3/b 2.95 3.25 2.85 
Combustion air m3/h 12700 14000 12300 
Oxygen m /h 1670 1850 1620 
- temperature oc 40 40 40 
- oxygen enrichment ' 30 30 30 

Coal for reduction t~ 18.0 16.4 14.3 
Injection air m /h 2200 2000 1700 

Flue dust t/b 10.0 9.2 8.6 

Gas after furnace 53/h 139500 120600 111900 
- temperature c 1230 1230 1230 
- analysis s ' 1.1 1.2 1.1 

a2s ' 1.0 1.1 1.0 c6 ' 4.9 5.3 5.1 
cos ' 0.2 0.2 0.2 
so2 ' 3.2 3.4 3.2 
s ' 6.0 7.0 . 6.7 
B2o ' 8.8 9.8 8.7 
ca2 ' 14.3 15.5 14.6 
N2 ' 60.5 56.5 59.4 

Waste heat boiler 

Flue dust from boiler t/h 2.0 1.8 1. 7 
Steam production t/h 139 126 114 
- pressure sar 70 70 70 
- feed water temperature 200 200 200 

Gas after boiler !3/h 133600 114400 106600 
- temperature c 350 350 350 
- analysis B ' 0.15 0.15 0.2 

s2s 

' 1.5 1.7 1.5 c6 ' 2.1 2.1 2.1 cos ' 1.1 1.15 1.1 

t 
I -
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so2 
sr··s9 
~o 
N 2 

2 

Electrostatic Precipitators 

Flue dust froa precipitators 

Gas after precipitator 
- teaperature 
- analysis 

3.2.2 
Sulphur Plant Area 

ALT 

' ' ' ' ' 

t/h 

•3/h 
oc 

' ' ' ' ' ' ' ' ' 

Sulphur condensing boiler and demister 

Sulphur production 
Steam production 
- pressure 
- feed water temperature 
Steam production 
- pressure 
- feed water temperature 

Gas after demister 
- temperature 

Gas rehe!lli, 

Oil 
Combustion air 

Gas after reheater 
- temperature 

11 I II I I Ill I I I I I 11 I I 

t/h 
t/h 
~ar 
c 

t/h 
~ar 
c 

\!3 /h 
c 

3-13 

1 

2.2 
2.25 
9.7 

17.l 
63.9 

8.0 

137300 
360 

0.15 
1.3 
1.8 
1.25 
2.2 
2.15 

11.45 
16.7 
63.0 

22.2 
18.9 

5.5 
150 

8.0 
1.7 

105 

134400 
150 

1. 7 
19900 

155900 
435 

2 

2.2 
2.6 

11.0 
18.85 

60.2 

7.4 

117300 
360 
0.15 
1.55 
1.8 
1.3 
2.25 

2.5 
12.5 

18.45 
59.5 

22.9 
16.9 

5.5 
150 

7.4 
1.7 

105 

114400 
150 

3 

2.1 
2.5 
9.8 

17.7 
63.0 

6.9 

109400 
360 
0.15 
1.4 
1.8 
1.25 
2.2 
2.4 

11.4 
17.3 
62.l 

20.0 
i5.4 

5.5 
150 

6.7 
1. 7 

105 

106800 
150 

1.45 1.3 
17000 15700 

132800 123900 
435 435 
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ALT 1 2 3 

Bot catalyzer 

Gas after catalyzer •3/b 155200 132200 123400 
- teaperature oc 480 480 480 
- analysis ~5 ' 1.8 2.0 1.8 

' 0.12 0.12 0.12 
cos ' 0.22 0.22 0.22 
502 ' 1.25 1.25 1.2 
52,S4,S6 ' 0.54 0.56 0.55 

~o ' 11.7 12.7 11.7 

' 18.CI 20.5 19.4 
Ii 2 ' 65.5 62.65 64.9 2 

Gas cooling boiler 

Sulphur production t/b 1.3 1.2 1.1 
Steaa production t/b 28 24 22 
- pressure ~ar 5.5 5.5 5.5 
- feed water teaperature c 150 150 150 

Gas after boiler 3/b 154600 131700 122800 
- teaperature BC 250 250 250 

Cold catalyzers 

Gas after catalyzers !3/b 154100 131300 122500 
- teaperature c 261 263 262 
- analysis ~65 ' 0.44 0.52 0.4€ 

' 0.11 0.11 0.11 
cos ' 0.18 0.18 0.18 
502 ' 0.58 0.51 0.53 
s6,s8 ' 0.42 0.46 0.43 
Bao ' 13.1 14.3 13.2 
c 2 ' 19.l 20. 7 19.6 
N2 ' 66.1 63.2 65.5 
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ALT 

Sulphur condensing towers and deaister 

Sulphur production 

Gas after deaister 
- teaperature 
- analysis 

Sulphur cooling boilers 

Steaa production 
- pressure 
- feed water teaperature 

3.2.3 
Matte Roasting Area 

Roasting furnace 

FSF aatte (dry) 
- aoisture (wet basis) 

PSP flue dust (dry) 
- aoisture (wet basis) 

Air to roasting furnace 
- teaperature 

coarse calcine 
Pine calcine 

Saturated steam from 
cooling coils 70 bar 
- feed water temperature 

t/h 

·3ih oc 

' ' ' ' ' ' ' ' ' 
t/h 
~ar 
c 

t/h 

' 

3-15 

1 

5 •. , 

156500 
135 

0.44 
0.11 
0.17 
0.57 
0.01 

13.05 
18.8 

0.4 
66.5 

12.8 
1.7 

105 

5.3 

133400 

2 

135 
0.51 
0.11 
0.18 
0.5 
0.01 

14.2 
20.4 
0.4 

63.7 

11.3 
1.7 

105 

22.6 
3.4 

9.2 
3.4 

52700 
40 

18 
12 

20 
200 

4.7 

124600 
135 
0.45 
0.10 
0.17 
0.:2 
O.Ol 
13.~-
19.3 
0.4 
66.0 

10.2 
1.7 

105 
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Gas f roa roasting furnace 
- teaperature 
- analysis 

--

!3/h 
c 

' ' ' ' ' 

l 

3-16 

2 

50800 
1015 
7.5 
8.6 
3.9 
2.7 
77.3 

3 
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30 March 1983/RJA 

MATERIAL BALANCE OF THE FLASH SMELTING FURNACE 

ALTERNATIVE 1 

Amount s Fe 5102 At2o3 c 
kg 96 kg/h 96 kg/h 96 kg/h 96 kg/h 96 kg/h 

In: 

Pyrite 83,00 39., 32940 3,.7 29830 1'.3 12760 2.1 1740 1.0 830 

Top Shale 6000 10.8 6,0 11.2 670 ,0.4 302') 13 .2 790 2.6 160 i 

Flue dust 10000 0.7 70 24 .1 2410 31.2 3120 12.8 1280 11.6 1160 

Coal 209,0 o., 10, 3.6 760 10.4 2180 ,,2 1090 64.8 13,70 

3376, 33670 21080 4900 1'720 r 
f 

Out: 

Slag 64,40 1.6, 1060 48.4 31260 27.8 17960 ,,6 3620 

Flue dust 10000 0.7 70 21f .1 21f 10 31.2 3120 12.8 1280 11.6 1160 

1130 33670 21080 If 900 1160 

~ 
I ..... 

....... 



29 March l 983/R.1A 

MATERIAL BALANCE OF THE FLASH SMELTING FURNACE 

ALTERNATIVE 2 

Amount s Fe 5102 A12o3 
c 

kg/h % kg/h % kg/h % kg/h % kg/h % kg/h 

In: 

Pyrite 8),00 39., 32940 3,.7 29830 1' .3 12760 2 .1 1740 1.0 830 

Calcine dust 2,00 0.8 20 6'. l 1630 4 .o 100 3.2 80 

Coal 196,0 o., 100 3.6 710 10 .4 2040 ,.2 1020 61f .8 12730 

33060 32170 llf900 2840 l:U60 
I r 
I 

Out: 

Matte 22600 22. l ,000 66.7 1'090 .. , 340 0.2 ,0 

Slag 33200 1.8 600 lf4., 14790 3,,8 11870 '. l 1680 

Flue dust 9230 ,,6 ,20 24.8 2290 29 .1 2690 12.0 1110 11., 1060 

6120 32170 14900 2840 1060 v. 
I ..... 

00 
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MATERIAL BALANCE OF THE ROASTING FURNACE 

ALTERNATIVE 2 

Amount s Fe 
kg/h % kg/h % kg/h 

In: 

FSF Matte 22600 22. J 5000 66.7 15090 
FSF Flue :fust 9230 5.6 520 24.8 2290 

31830 ''20 17380 

Out: 

Coarse calcine 18000 0.2 3, ,6.2 10120 
Fine calcine 12000 0.4, " 60.5 7260 

30000 90 17380 

I-• -e 

s102 
% kg/h % 

1.5 340 0.2 

29.1 2690 12.'o 

3030 

12.2 2190 If. I 
7.0 8/fO 3., 

3030 

- _, 

Al2o3 
kg/h % 

,0 

JI 10 11., 

1160 

7/fO 

lf20 

1160 

- - - - -. 

29 March 1983/RJA 

c 
kg/h 

1060 

1060 

c.H 
I 

...... 

'° 
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MATERIAL BALANCE OF THE FLASH SMELTING FURNACE 

7 November 1893/RJA 

ALTERNATIVE 3 

Amount s FP Si02 ~03 c 
kg ' kg,1\ ' kg,1\ ' kg,1\ ' kg,1\ ' kg,1l 

~ 

= 
.D\: 

Pyrite 83500 39.5 32940 35.7 29830 15.l 12760 2.1 1740 1.0 830 
Flue cl.mt 8630 4.8 410 25.7 2220 29.5 2550 11.9 1030 10.7 930 
Coal 17150 0.5 85 3~6 620 10.4 1780 5.2 890 64.8 W20 

33435 32670 17090 3660 12880 

Out: 

Matte 17160 22.l 3780 66.6 11420 1.5 260 0.3 45 
Slag 42990 1.8 770 44.3 19030 3l.2 14280 6.0 2585 
Flue cl.mt 8630 4.8 410 25.7 2220 29.5 2550 11.9 1030 10.7 930 

c... 
I 

N 
C> 

4960 32670 17090 3660 930 

' -- - ·- ·--- ~--
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3.3 
Process f lowsheets 

Drawinq No. 360 100 
- Alternative 1 

Drawinq No. 360 100 
- Alternative 2 

Drawinq No. 360 100 
- Alternative 3 
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PLANT DESIGN 

4.1 
Plant description 

111 11 I I I I I I Ill II 

4-1 

The plant area is situated in Aajhore at the indus
trial area of PPCL about half a kilometre south from 
the top of Bathini hill alongside the proposed rail
way. 

The smelter, sulphur plant and power plant are 
located on the southern side of the railway. The 
pyrite ore stockpile is first in the west and then 
the smelter and sulphur plant. Between the smelter 
and tile main railway the power plant with coal plant 
is located. The sulphur plant is arran9ed in a U 
fora in order to minimize gas duct lengths to the 
main stack from the sulphur process and power plant. 
Feed water and steam pipe lengths between boilers 
and power plant are also as short as possible in 
such a plapt arran9ement. The sulphur prilling tower 
is at the east end of the sulphur plant near the rail
way. The prilled sulphur loading station is arranged 
at the railway so that sulphur can be fed to trail
way wa9gons or trucks. 

The oxygen plant is located on the other side of the 
railway, where the prevailing wind blows away from 
the plan~ towards the smelter. 

Pyrite ore day bins are located in the west from the 
smelter near the pyrite stockpile. Pyrite is pro
portioned and transported by the belt conveyors to 
steam dryers near the flash furnace. 

In alternative 1 only slag is tapped and granulated 
from the flash furnace. This granulate is trans
ported by the belt conveyor to a stockpile south
west from the smelter. 

In alternative 2 both slag and matte are granulated 
from the flash furnace. The matte is conveyed to a 
stockpile in the south-west from the smelter. From 
this stockpile matte is taken by a front-end loader 
to conveyors and then transported to roaster feed 
bins. Products with no value, slag and iron calcine, 
are transported far enough by the belt conveyors in 
order to ensure their further handling without dis
turbing feed material tranportation. Preliminarily 
slag is piled to the area in the north-east from day 
bins and iron calcine in the south-west from matte 
stockpile. 

I I I I I 111 II I I I 11 II I I I I 11 I I I II I 1111 
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Coal is piled near the main railway in the west from 
the power plant where it is charged by loaders to a 
belt conveyor for raw coal bins of the coal plant 
which is located in connection with the power pla.~t. 
The head tank for flash furnace jacket cooling and 
softed water tank are located on the Bathini hill. 
The water treatment plant for ground water can be 
located in the neighbourhood of the base pump 
station. 

• 
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4.2 
List of equipment with main technical data 

4.2.0 

4.2.1 

4.2.2 

CODING 

List of equipment 
Smelter and sulphur plant 
Alternative 1 

List of equipment 
Smelter and sulphur plant 
Alternative 2 

4-3 
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CODE AREA 

210 DRYER AND FSF FEED AREA 

220 FLASH SMELTING FURNACE AREA 

230 FSF PRCX:ESS GAS HANDLING AREA 

240 FSF FLUE DUST HANDLING AREA 

310 SULPHUR RECOVERING AREA 

320 SULPHUR HANDLING AREA 

330 WASTE LIQUID HANDLING AREA 

410 ROASTING FEED AREA 

420 ROASTING FURNACE AREA 
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EQ.GROUP EQ.TYPE EQ.CODE 

Basins Wet cooler basin 106 
Granulation basin 108 

Bins Day bin 116 
Dried charge bin 117 
Feed bin 117 

Boilers Waste heat boiler 124 
Boilgrs, others 129 

Burners Coal dust burner 131 
Oil burner 132 
Concentrate burner 435 

casting eq. Launder 140 

Conveyors Belt conveyor 167 
Drag conveyor 168 
Pneumatic conveyor 170 
Screw conveyor 172 
Scraper conveyor 174 

Dryuers Steam dryer 194 

Ducts, qas 
and dust pipes Hopper 202 

Stack 204 
Water lock 209 

Fans Fan 212 
Blower 214 

Feeders Air lock feeder 216 
Belt feeder 218 
Drag feeder 223 

Filt-or Drum filter 243 
Gravity filter 244 

Furnaces Flash smelting furnace 261 
Roasting furnace 262 

Heat-transfer eq. Gas reheater 281 
I Process air preheater 281 

Heat exchanqer 281 
I 

' I 
I 

l 
I -
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4 Eq.qroup 

Liftinq devices 

Pumps 

Screens 

Separatinq eq. 

Special machines 
and equipment 

Tanks 

Thickeners 

Valves 

4-6 

Eq.type Eq.code 

overhead travellinq cr;i~1e 318 
Crane 

Pump 370 
Dosaqe pump 371 
Ejector 372 
Slurry pump 374 
Vacuum pump 375 
Water pump 376 

Vibrating screen 411 

Baq filter 417 
Cyclone 419 
Demister 420 
Electrosta~ic precipitator 421 
Scrubber 423 

Agglomerator 
Hot catalyzer 
Cold catalyzer 
Sulphur condensing tower 
Sulphur prilling tower 

431 
433 
433 
464 
509 

Tank 
Autoclave 
Measuring tank 
Mixing tank 
Pump tank 
Jacket and spray water 
Storage tank 
Floor sump 
Reactor tank 

Thickener 

Disc valve 
Emergency valve 

510 
511 
515 
516 
518 

~ank 519 
519 
520 
521 

532 

562 
569 
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4.2.1 
List of equipment 

Smelter and sulphur plant 
Alternative 1 

Equipment diagram, drawing No. 360 100 901 004-9 
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OLTCKJHPJ uY/ENLl~(..."QI~•.; ClVlSIC~ 
PROJECT : PPC.L PYldTE SMELTER 

CL I ENT : PPCL 
OOCl.MENT:E~.LISllAT) 
OUTCKUMPJ NL : 360 100 900 CCl Al Tl 
DESIGN :VS 

210-116-J 100 

ECUIPMENT TYPE 

VCLUME 
MATERIAL 

2 10-l lb-J 2C 0 

ECUIP:4ENT TYPE 

VOLUME 
MATERIAL 

210 - l J 6-() 30 0 

ECU IP ME NT TYPE 

VOLUME 
>tAT ERIAL 

210-116-0400 

ECUIPMENT TYPE 

SERVICE 

VCLUME 
MATERIAL 

210-117-0 10(, 

EQUIPMENT TYPE 

VCLUME 
MATERIAL 

210-l 17-J20 0 

EQUIPMENT TYPE 

VOLUME 
MATERIAL 

DATE :a~-ll-l2 P.\bc M .. : l 
OEPARTME~T :?kOJECT 

CLIENT f\u : 
REVISIOh :o 

CONCENTR,TE CAY BIN 

UCTALJ 600 f'3 
CC.f\Cl\E TE 

lTC T Al> 6JO f'3 
CC.NCRETE 

CLNCENTR,TE CAY SIN 

UCT AU 6CC f'3 
CCNCRETE 

CAY BIN 

TLP ShALE CA~ Blf\ 

(TCT Al) JOO M3 
CCII.CRETE 

CRIED CHARGE BIN 

OCTAU 300 f'3 
STEEL 

DRIED CHARGE Blh 

ITCTAL) 50 M3 
STEEL 

llATE :o~.J5.a3 
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il~TOKUMPJ L'/ENLl~EERING Ol~ISIC~ 
PROJECl : t>Pl.l P\Rl TE S~4EL TER 

CU ENT : FPLL 
OCCUHENT:E~.LIST(AT) 

OUTOKUf'IP.; NC. :360 100 9CO 001 ALTl 
DESIGN :VS 

210-167-J lOG 

EQUIPMENT TYPE 

CAPACITY 
HAIN OIMENSluNS 

210-107-02\Jli 

EQUl?MEl'tT TYPE 

CAPACITY 
MAIN OIMEl\SIONS 

210-l 6 7-1.lJt)" 

EQU IPHENT TYPE 

SERVICE 

CAPACITY 
MAIN DIMENSIONS 
BELT wlOTt-'. 

210-168-0100 

EQUIP ME NT TYPE 

CAPAC ITV 
HAIN OIHENSIUNS 

Z l0-168-JWO 

E J IPMENT TYPE 

CAPAC ITV 
MAIN OIME~SIONS 

DATE :tU-U-l2 PA~t NO: l. 
DE PAR TME~H :PRO J£(.T 

C l I Et~ 1 t.G : 
REVISIG" :c 

l!El T CONVEYOR 

140 T/H 
LENGTH 
wlCT~ 

50000 MM 
lOC\l MM 

eELT CONVE'IOJC 

140 T/H 
LE~GTh 
hlOTl1 

H>5000 MM 
lOCO M~ 

BELT CCHVE"rnr< 

FCR TOP ShAL E 

~Q T/H 
LENGTH 70\lO MM 

t50 "'" 

DRAG CONVEYO~ 

eo r 111 
LENGTH 
liilOTl1 

180CO Hf'! 
aco ,..~ 

CRAG CONVEYOI< 

eo r 111 
LENGTH 
"JCH· 

18u00 HM 
aco MM 

t>ATE: :O<i.05.83 
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OUTO<UHP~ UY/ENuH.EEkl~·Hi CIVISltN 
PROJECT : PPU. P)RITE Sl\IEL TER 

CLIEl\IT : PP<.L 
OOCUMENT:EQ.LlSl(AT) 
OliTOKUMPu NC. : 360 l 00 9 00 001 Al Tl 
DESIGN :VS 

210-170-JlOu 

ECU IPHENT TYP l: 

SERVICE 
CAPACITY 

210-194-0100 

ECUIPHENT TYPE 

TYPE 

CAPACITY 

210-194-J2uC 

EQUIPMENT TYPE 

TYPE 

CAPACITY 

210-212-0100 

ECUIPMENT TYPE 

SERVICE 
CAPACITY 

210-218-0100 

EQUIPMENT T ¥PE 

CAPACITY 
BELT LEN~nt 
BELT WIDTH 

.• , 210-218-JZOO 

EQUIPMENT TYPE 

CAPACITY 
BELT LENb TH 
BELT WIOT ti 

CATE :8J-11-L2 ~AuE ~u: 3 
DEPARTMENT :PROJECT 

'L IENT t.O : 
REVISILN :o :.>ATE :09.05.83 

PNEUMATIC COt.VEYCR SYSTEM 

FOP tRIED ChARGE 
15C 1/H 

f'ULTICOIL ORYER 

STEAM URYH< 

70 T /H 

MtJLT.ICGIL OR\'ER 

STEAi" DRYER 

70 T/H 

EXHAl;ST A IR FAN 

EXHALST AIR FAt. FOR BAG FILTER 
30000 NM3/H 

BELT FEECER FCR CONCENTRATE 

25-120 T /t; 
9000 MM 
1200 MM 

BELT FEEDER FOR COt.CENTRATE 

25-12C T/~ 
9000 MM 
1200 MM 
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OUTOKUMPJ LY/ lNl.l~EERrnG OIVISIC"' 
PROJECT : PPC.L PYklTE S'4El TER 

C LI ENT : PP C.L 
DOCUMENT: EQ.L l SH AT) 
OUTOKUMPJ NO :360 100 900 001 ALll 
DESIGN :VS 

210-218-J 30 \) 

EQUIPMENT TYPE 

CAPACITY 
BELT LENG TH 
BELT WIOTl1 

210-218-JltOO 

EQJ IPMENT TYPE 

SERVICE 

CAPACITY 
BELT LEN~ TH 
BELT WIOT~ 

z 10-411-J 100 

EQUIP ME NT TYPE 

CAPAC I TY 

2 l0-411-02u0 

EQUIPMENT TYPE 

CAPACITY 

210-417-0100 

EQUIPMENT TYPE 

CAPACITY 

DATE :al-U-.l2 PAuE NO: 4 
DEPARTMENT :PkuJECT 

C.L IEH 1 ~O : 
REVISICN :c DATE :J'i.05.ti3 

BELT ~EEDER FGR CO~lENlRATE 

25-120 T/H 
c;oco MM 
l200 HM 

BELT F E:EDER 

BELT FEECER FCR TOP SHALE 

2-20 T/H 
70CO MM 
t50 MM 

'i1 BRAT lhG SCREEN 

14C 1/H 

VIBRATING SC~EEN 

140 1/H 

SAG FILTER 

3000C NM3/H 
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auTOKUMPJ ~Y/~~l.l~lEkl~~ CIVl~lC~ 
PROJECT : PPl.L P'tklTL: SMEL TH 

Cll ENT : PPl.L 
DOCUMENT: EQ .L lSH AT J 
OUTQ{UMPU NO :3t.O 100 9CO 001 Al Tl 
DESIGN :VS 

220-108-'11(;0 

E Qll IPMENT TYPE 

SERVICE 

0 114 ENS I ON S 

MAT ER IAL 

220-108-J200 

E W IPHENT T\'P l 

S ERVIC.E 

0 IMENSIG;4S 

MATERIAL 

220-111-J 100 

EQUIPMENT TYPE 

CAPACITY 

2 20-131-0 200 

ECUIPMENT TYPE 

CAPAC I TY 

220-111-J 300 

E ~U IP ME NT TYPE 

CAPACITY 

220-131-0400 

EQUIPMENT TYPE 

CAPACITY 

OATt :d~-11-~2 ?~~i 

Uf PARTMENT :PRUJELT 

CLIENT l\G : 

1 

REVl:ilON :Q DATE :09.05 .8.> 

GRAN~LATICN eASIN 

FCR SLAii 

LXl.X!-1: 
18 X 6 X 6 M 
CCNC.l<ETE 

GRANlil.ATIO~ BASIN 

FC.IC SLAG 

LXhXli: 
16 X 8 X 6 M 
CC.\CJlETE 

CLAL LUST fURNER 

O, 3- 1 T /H 

CCAL DUSl fUkNER 

C,3- 1 T/t; 

(CAL OUST eu~~ER 

0,3- 1 T /H 

cc AL DUST euRN ER 

0, 3- 1 r /H 
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OUTGKUHPJ LY/t.f4Gl~EEF.H•G Cl"ISILN 
PROJECT : PPU P'tF.lTE SMEL !ER 

CLIENT : PPU 
OOClJlltENT: B.i .l IS I& AU 
OUTOKUMPJ NC :JLO 100 ~O~ 001 AlTl 
OES IGN :VS 

220-131-J5o&j 

ECJIPMENT TYPE 

CAPACITY 

220-131-1.J 600 

EWIP•'4ENT TYPE 

CAPACITY 

220-132-010 c 

EQUIPMENT lYP E 

SERVICE 

CAPAC I TY 
FUEL 

220-132-0200 

ECUIPMENT TYPE 

SERVICE 

CAPACITY 
FUEL 

220-140-1>10 0 

EIJUJPMENT l'tPE 

DIMENSIGi~S 

220-140-J 20 0 

EQUIP HE NT TYPE 

DIHENSluNS 

~ATE :83-11-ll PAGE Nv: 2 
OEPART"ENT :PKGJcCT 

CLIENT f\O ; 
REVISIC" :O 

COAL OUST BURNER 

0,3- 1 Y/H 

COAL DUST BURNER 

o,~- 1 T /H 

AUXILIARY EUl-NER 

START I.JP BllR"ER 

15C-~OO Kb/H 
LIGHT Oil 

AUXILIARY euRNER 

ST ART ~p BtiR"ER 

150-tOO K(,/H 

LIGHT Gil 

OAT E :o9.0S .83 

SL~G LAUNDER klTH C~VEKS 

LENGTH lOOOJ MM 

SLAG LAU~OER ~ITh COVERS 

LENGTH tOOOO MM 
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OLTOKUMPJ lY/tNGl~EERING CIVISIC~ 
PROJECT :PP<.L PYRITE S~EL TER 

CLIENT :PPU. 
OOCUMENT:EQ.LISllATJ 
OUTCJCUMPU ~O :3~0 10~ 900 001 Alll 
DESIGN :vs 

2 20-140-;) 3U u 

EOJIP~ENT TYPE 

OIMENSILi~S 

2 20-140-0 It() 0 

EQUIPMENT TYPE 

OIMENSIGNS 

220-140-05\lO 

EClJ IPMENT TYPE 

i>IMEr~SI CW S 

Z20-l 40-J600 

E UU IP HE NT TYPE 

0 IMENSI CNS 

220-10 7-J lJu 

EQUIPMENT TYPE 

SERVICE 

CAPACITY 
MAIN OIMC:t\SJIJNS 

220-174-0100 

EQU JPMENT TYPE 

TYPE 
SERVICE 

CAPAC I TY 

OATt :&J-11-22 PAG~ NO: 3 
OEP,RT~ENT :PROJEtT 

CLIENT "0 : 
REVISIGN :o uA T E : \l CJ • 0 5 • 8 l 

SLAG LAONOER ~ITH CCVERS 

LEhGTH lOCCO Mfl 

SLAG LA~NOER •llh CCVERS 

LEt\~TH 10000 Ml' 

GRANLLATICt-. LAUNOE~ 

LEhG TH 3500 "'" 

G~ANLLATIGh LA~NOEk 

LEt\GTh 350C ~M 

BELT CCNVEYOR 

FOR SLAG 

lCO T /H 
LEhGTH llOCJC MH 
•10Tf1 t5C MM 

SCRAPER CONVEYOR 

SCRAPER OE~ATENlh~ tONVEYOR 
FCR SLAG 

100 l/H 
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OUTGKUMPu l.Y/Dt<.l:'-.EEf<MG Ch'l~IGI\ 
PR~JECT :PPCL PYklTE S~ELTER 

CLIBH : PPU 
OOCUMENT:E~.LISTlATJ 
OUT(J{UMPJ l'tCi :Jt.() 100 9GO 001 ALTl 
DESIGN :~s 

220-174-J200 

EQUIP ME NT TYPE 

TYPE 
S ERVJCE 

CAPACITY 

220-2'14-0 lJO 

EQJJPMENT TYPE 

I 220-212-J lUV 

I 
I 
D 

r ,. 
re 

E CU IP ME NT 1 Y PE: 

CAPACITY 
PRESSUPE 
TEMPE RATU Rf; 

220-212-J20;; 

EQUIPMENT T~PE: 

CAPACITY 
PRESSURE 
TEMPERATURE 

220-212-J )OC 

E QJ IPMENT TYPE 

CAPACITY 
PRESSURE 
TEMPE RA TU RE: 

220-223-0 100 

E QUI PM ENT TYPE 

CAPACITY 
MAIN 01 ME NS lLNS 

OAIE :tU-U-£2 i>AuE i,J: It 
DEPARTMENT :PKOJL'T 

CLIENT 1\0 : 
REVISIOI\ :o OAT E :Qc; .05 .83 

SCRAPER C.O~V EY09' 

SCR4PER OE~ATERl~G CuNVEYOk 
FC~ SLAG 

100 T/H 

REMOVABLE EMERGE~LY ~TACK FOR FSf 

PRGC:ESS A IR FAN 

6000C t.MJ/h 
10 KPA 
35 c 

PRCCESS AIR FA~ 

6COOO NMJ/H 
10 KPA 
35 ' 

CGHBLSTIG~ AIR FAN 

20000 NMJ/h 
c; KPA 
35 c 

CRIEO CHARGE DRAG fEE~tP. 

1-10 T/H 
LE~G TH 20000 MM 
wl CTh SOC l'H 
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Ol;Tll<.UHt>J .,.YJEf,'-H.EEMlltu GIVISltl\ 
PllOJEC T : ?PU. P._k IT E ~'I El TER 

C LI E~T : PPCL 
OCCUMENT:Eu.LlSliATI 
OLTO<.UMPJ M.1 :3t.O lOC 900 001 ALTl 
DESIGN :v~ 

220-223-J 20L; 

Et\J IPMEt.T TYPE 

CAPACITY 
MA IN OJ KE l\S ltJf.iS 

220-261-\J 100 

ECUIPMENT lYP E 

220-289-J luO 

EQU IPMEr..T TYPE 

CAPAC I TY 

220-289-J20C 

EQUIP ME NT TYPE 

SERVICE 

CAPACITY 

220-289-0 30(.i 

EQUIPMENT TYPE 

CAPAC I TY 

220-289-0400 

E QUIPHENT TYPE 

SERVICE 

CAPACITY 

UATE :83-l!-l2 PA~E ~u: 5 
DEPARlMEhT :PROJECT 

CLIENT f\O : 
RtVlSlCf\ :Q 

CRIED CHARGE DRAG FEE~ER 

1-10 T/H 
LE"°vlh 2000C llM 
aluT~ 8JC l'H 

fLASh SHEL Tlf.G fl.kNACE 

JACKEi wATEk ~EAT tXCHA~GER 

700 H3/h 

JACKET ~ATER hEAT EXCHANGER 

STANO BY 

100 M3/h 

SPkAY hATER hEAT EXCHAN~ER 

300 M3/h 

SPRAY ~ATER hEAT ~XCHANbER 

STANO BY 

300 M3/H 
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OUTQ<UMPu u~/~~Ll~EERING CIVISICN 
PROJECT : PPtl. P'rRlTE S~EL TEft 

CL I EN T : Pf Cl. 
DOCUMENT: E" .LIST (AT I 
Ot;TCKUMPU f-.C:. :Jt10 100 90J 001 ALTl 
DESIGN :vs 

220-318-a lGC 

E OU IPMENT TYPE 

llf TING CAP AC JTY 

22J-376-.J100 

EUUIPMENT TYPE 

CAPACITY 
PRESSURE 

220-376-1)200 

EQ.J IPMENT TYPl 

SERVI CE 

CAPACITY 
PRESSURE 

220-376-J300 

ECUIPMEtiT T 'IP E 

SERVICE 

CAPACITY 
PRESSURE 

220-3 7b-J400 

ECUIPMENT TYPE 

CAPACITY 
PRESSURE 

--
OATE : e 3-11-2.l PAliE r.u: 6 
DEPARTMENT :PkJJELT 

CLIENT f\C : 
I<. E\.' l.i ICf\ :Q JATE :Q\.05.83 

CVERHEAD TRA~ELING LRANE 

10 T 

JACKET ~ATER P~HP 

700 Ml/ti 
650 KPA 

JACKET WATER PUMP 

STArrn BY 

700 M3/H 
650 KPA 

JACKET •ATER PUMP 

EMERGENC: Y 

700 Ml/H 
650 KPA 

SPRAY WATER PUMP 

.300 M3/H 
~00 KPA 
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OUTOKtJMPJ uY/El~C.11\EcKl:-.C DIVISICN 
PROJECT : PPLL PYRITE SHEL TEI' 

CLIENT : PPCL 
DOCUME~T:E~.LISlCATJ 

OUTOKU'4PJ ,..C. :Jt.0 100 9CO '101 Alll 
DESIGN :vs 

22'1-.J 16-J 500 

ECUIP~ENT TYPE 

SERVICE 

•• 
CAPALITY 
PRESSORE 

l20-376-J60(;. 

I 
I 
I 

E QJ IP"IENT r··p E 

SERVI~E 

CAPAC: ITV 
PRESSURE 

220-316-1)700 

EQUIPMENT TYPE 

CAPACITY 
PRESSURE 

220-376-JBOO 

E CU IP MEN T T YP E 

) CAPACITY 
PRESSURE 

·• 2?0 316-J<ioO 

E ClJ I PHENT TYPE. 

SERVICE 

CAPACITY 
PRESSURE 

220-435-0100 

--
OAT E : 8.l-u-.a PA\;E kU: 1 
~EPARlMENT :PROJEC.T 

C LIENl t.O : 
kEVl51C.h :C 

SPKAY WAlt:R FUMP 

SlANC BY 

;OO Ml/H 
i:OO KPA 

SPRAY •ATER PUMP 

El'.ERGENCY 

?00 Ml/H 
600 KPA 

GRANLLATIGN •ATER PUKP 

600 M3/t: 
350 KPA 

GRANULATlGN •ATER PUHP 

600 Ml/H 
350 KPA 

GRANLLATICN •ATER PUMP 

STANO BY 

60C Ml/H 
350 KPA 

CONCENTkATE euANER 

.lAT E :\l9.G5.all 



--
I 
I 
I 
I 
I 
I ,. 
1e 
I 
I 
I 

-. 

UliTOKJMPJ uY/ HU.I "EEiH:~G OIVI SICN 
PROJECT :PPtL P~KITE S~ELTER 

CLIENT ; FPU 
OOCUMENT:E\f.llSTIATJ 
OUTOKUMPJ NC :J~O 100 900 001 Al Tl 
OESIG~ =~~ 

220-518-0 lOG 

ECU IPMENT TYPE 

SERVICE 

VCLUME 
MATERIAL 

22a-s19-0100 

EQUIPMENT TYPE 

VCLUME 
MATERIAL 

220-519-JlOC 

ECUIPMENT TYPE 

VCLUME 
MATERIAL 

I 220-569-JlOC 

EWIPMENT TYPE 

' .I 

) 

I I I I 11 I 11 I I II II II II 

DATE :83-11-LL PAGE }iL: 8 
OEPARTME~T :PROJE(T 

CLIENT "~ : 
REVISICN :c 

.. ATER TAP\K 

CVERFLG~ .. ATER TANK 

20 M3 
CGhCRETE 

JACKET ~ATER TA~K 

400 Ml 
CChCRETE 

SPRA) ~ATER TA~K 

300 Ml 
CC~CRETE 

llATE :uc;.c5.83 

EMERGENCY CAMPER BET~EEN FSF--H~ 
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OUT..J{JMPJ ..JY/ t:.rH.11\iER H~~ DI~i ~Ill\. 
PROJECT : PPU PYldTE S'tEL TEI< 

CLIENT : PPCL 
DOCUMENT: a. .L IS 1t AT l 
Ol.TCKUMPJ NC. :3c0 lOJ 'iOO 001 ALTl 
DESIGN :vs 

2J0-12.ft-J100 

EQUIPMENT TYPE 

CA? AC I TY 
PRESSURE 
GAS FLOW 
TE~PERATl.lkE 

230-212-J 100 

EQUJPMEHT T\'Pt: 

CAPAC I TY 
PRE~SURE 
T EHPE RA TU f<E 

2 30-2 l2-J200 

ECUIPMENT TYPE 

CAPAC ITV 
PRESSURE 
TEMPERATUPE: 

230-3 72-J luO 

EQUIPMENT TYPE 

S~RVICE 

2 30-372-0200 

E OU IPMENT TYPE 

SERVICE 

2 30-372-J.300 

E c;u IPHENT T VP E 

SERVICE 

UATE :63-H-.a PAul: ~G: l 
DEPARTMENT :PROJcCT 

CLIENT t\O : 
REVISIGt-. :o uAT E :09.05.83 

•ASTE HEAT 6CILER 

SATUKATEC STEA' lo5 T/H 
7C BAR 

16500(; WU/H 
INLET 1250 C 
OLTLET 350 C 

PRCCESS GAS f Al\ 

85000 NM3/H 
4 KPA 

360 c 

PRGCESS GAS fAh 

E500C Nfl"3/H 
It KPA 

360 c 

EJECTtR 

BY-PASS EJECTOf< BETaEEN 
.. HB ANO EP. 

EJECTCik 

BY-BASS EJ EC Tufl AF TEK EP. 

EJECTCR 

BY-BASS EJECTC~ Af TER EP. 
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JijTQKUHPJ LYllNGl~EERlNG OIVISIC~ 
PROJE' T : PPC.l P.,k ITE SH El TER 

CLIENT : PPCL 
OGCUMEt.T: EQ .LI SH AT) 
OUTOKlJHN t.G :3~0 1 OJ 9 00 001 Al T 1 
OEStGN :v~ 

230-)76-J 100 

EQUIPMENT TYPE 

SERVICE 

CAPACITY 
HEAO 

2 30-l76-J200 

ECUIPMEtH TYPE 

TYPE 
SERVICE 

CAPACITY 
HEAD 

2 30-421-1) 10 0 

EQUIPMENT TYPE 

TYPE 
SERVICE 

CAPAC IT'1 
TEMPERATURE 

230-421-JZOQ 

E OJ IPMENT T "¥PE 

TYPE 
SERVICE 

CAPACITY 
T EHPE RA TU Rl 

230-562-J100 

E QU JPMENT TYPE 

SERVICE 

DATE :83-11-il PA~E ~~: l 
DEPARTMENT :~RuJECT 

C.LIEtH t.O : 
kE\llSIO~ :a 

"°ATER PUflP 

OAT i: :o9. C5.83 

hHB CIRC.UlATICt. hATER P~MP 

1500 M.J/li 
4C M 

hATER PUMP 

TURBINE DRIVE hATER PUMP 
kHB CIRC.ULATICN hATER PJMP 
FOR EMEl<.GE~C 'f 

1500 M3/H 
40 M 

ELECTROSTATIC PRECIPIT~TOR 

FCR ahB 

85000 t.M3/ti 
360 c 

ELECTROSTATIC PREClPlTATOK 

FCR i.HB 

85000 
360 

NM3/t
C 

DISC VALVE 

FCR EP • 



I I II I 

-..... 

UUTO<.UHPJ JY/ lNt.lt,EERING CIVl Silt-. 
PROJECT :PPU P'tf..lTE ~i'iEtTER 

C LI fNT : PPC.l 
DOCUMENT: E4.1.LISH.AT I 

--
CATI: : eJ-11-lZ PA;;E r .... : 3 
DEPARTMENT :PRUJtCT 

I 
I 
I 
I 

OUTOKUMPJ t\G :lt.G lCO 9 00 001 Al Tl Cl IENT f\O : 

re 
I 

' I 

DES luN :VS 

230-562-JlOu 

EQU IP.'4ENT T YP I: 

SERVICE 

I II 111 11 11 

KE\tlSJC.f\ :O LJATE :JS.05.bJ 

DISC. VALVE 

FCR CP. 

I I I 
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J~TCKJHPJ ~Y/L~Ll~EERING Cl~I~lLN 
PROJECT :PPCL P\klTE S~ELTER 

Cll ENT : FPU. 
DOCUMENT:EQ.LISl(ATJ 
OUTOKUMPJ M .. : 3t.O 100 90·J OOl Al Tl 
DESIGN :vs 

240-140-U lOC 

EC\J IPHENT TYPE 

TYPE 
SERVICE 

OIMENSI0.'4S 

2 40-140-J 2C 0 

EQU IPHEr~T T YP ~ 

TYPE 
SERVICE 

240-168-(J 100 

ECU IPMEt-.T TYPE 

CAPACITY 
MAI~ 01 HE ~S IONS 

24il-168-J200 

EQUIPMENT TYPE 

CAPAC ITV 
MAIN DI MEN~ lC"'S 

240-168-J 31)0 

EQUIPMENT TYPE 

CAPAC. ITV 
HAIN DI~ NS.IONS 

OAT E : d~ H-.ll ?AGE r .. u: 1 
uEPARTME~T :PROJECT 

CllEtH f\O : 
REVISILN 

LAlJNOER 

FGR "tiB DUST 

LEM~ TH 40GO MM 

LAl..NCER 

FCR EP DUST 

l ENG Th 2 50GJ MM 

. .., . " 

15 T /H 
LENGTH 40COO MH 
hlCT~ 8JC M~ 

IJATE :J'i.U5.u3 

CRA~ LONVEYO~ FCR EP uu~T 

5 T/H 
LE~GTh 2000C MM 
hlOT~ 500 M~ 

DRAG CuN~EYO~ FOR EP DU)l 

5 T/ti 
LE~GTH 20000 MM 
wlOT~ SJ~ MM 
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Ol..TOKUHPJ LY/ Ha.I NEEJ\ H4G DIV I SIC~ 
PROJECT : PPC.L PYf.. IT E SH ELTER 

CLIENT :PPC.l 
OOCUMENT:E~.LISltATJ 
OUTOKUMPU ~O :JLO 100 900 001 Al Tl 
DESIGN :V!> 

240-168-Q 40u 

EQUIPMENT TYPE 

CAPACITY 
MA IN 0 I ME f\S lL f\S 

2 40-168-0 500 

EQUIPMENT TYPE 

CAPACITY 
MAI ti 01 ME "-SlL~S 

240-3 74-J lOU 

EQU 1PMH.1T l 'tP E 

SERVICE 

CAPAC ITV 

240-3 74-0 200 

EQUIPMENT TYPE 

SERVICE 

CAPACITY 

2 40-3 74-0 300 

ECU IPMENT TYPE 

SERVICE 

CAPAC!TY 

OAT( :83-11-~l PAGi ~L: 2 
DEPARTMENT :PRJJcC.T 

CLIENT fl.u : 
RE~hlOfl. :c DATE :J9.\J!l.a3 

DRAG CONVEYOI' FUR £P uusr 

5 T/11 
LENG Th 2JOOC HM 
hlCTt- 500 ""' 

DR~G CG~VEYOJC fOIC EP JU:il 

5 T/t-
LEfl.GTH 20000 MM 
1'10Th 5JC MM 

Sll;R I' Y P lJM P 

FCR CCLLECT{CN TANK 

130 M3/H 

SLURRY P l.JMP 

fCR C.LLlfCT!C~ TANK 

130 Ml/ rt 

SLURl''t PUMP 

u~DERfLUh 5L~RRY P~MP 

25 fl.3/"! 
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OUTOKUMPJ GY/~NC.U~EERING CIVlSIGN 
PROJECT :PPU. P~~ITE SMELTE~ 

CLIENT :PPCL 
DOCUMENT: EQ.L 151 l AT) 
OUTOKUMPJ NlJ :3t;O lOC 900 COl ALTl 
DESIGN :VS 

240-314-0400 

EQUIPMENT TYPE: 

SERVICE 

CAPAC ITV 

240-37t.-v lOO 

EQU IPMHIT 1 YP E 

SERVICE 

CAPACITY 

240-3 7b-J2UO 

E CU IP ME NT TYPE 

SERVICE 

C AP~C ITY 

2't0-510-U lOC, 

E ClJ IP MENT 1 yp ~ 

,. SERVICE 

VOLUME 
MATERIAL 

19 240-518-\l 100 

I 
EQUIPMENT TYPE 

S..:RVICE 

1 VCLUMF 
MAT ERlAL 

1 
•• 

OAfE :83-11-22 PAGE nu: 3 
OEPA~TMENT :PROJcCT 

CL lENT ~O : 
REVi.;ICI\ :C 

SLliRRY P l.JMP 

Ul\OERFLG~ SLLRRY PU~P 

25 f13/H 

hATE Ii PU ,,p 

CVERFLO~ 

130 MJ/H 

~ATER PUf'P 

GVl:kflLn 

130 M3JH 

COLL EC TI CfJ T Al\K 

FtR ~HB ANC EP OUST 

10 M3 
CC.NCl<ETE 

PU f'P TANK 

UATE :oc;.o5.83 

C~~RfLO~ hATER PUMP TAhK 

500 ft3 
CCNC.~ETE 
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Ol TOKUMPJ LY/ H~Cil f'.IEE~ l~Hi Cl VI SI Cl\ 
~ROJECT :PP~L P~~ITE S~ELTER 

CL I EN T : PP C.L 
OOCU~ENT:EU.LlSllATI 
OUTOKUMPJ NU :360 l OJ q 00 JU l Al Tl 
OESluN :v~ 

240-520-J liJO 

ECU I PM ENT TYPE 

SERVI CE 

VCLUME 
~ATER IAL 

240-520-J200 

ECUIP"ENT T'IPI: 

SERVICE 

VCLIJVE 
MATER IA! 

240-520-J 3~) 0 

F.QUI?!<!Et-IT T\'P E 

SERVICE 

VCLU""E 
MATCRIAL 

240-520-J'tOO 

1 E'-J IPMENT TYPE 

SER\ ICE 

V~LUME 
°"AT ER I AL 

240-520-\l 500 

EQUIPMENT T rP E 

SERVICE 

VGLUME 
M-'T ER I AL 

l.)ATE :83-ll-.22 ?Aver•;,,,: 4 

OEPAKlMENT :P~OJECT 

Cll ENT l\C : 
REVISION :C JA T [ : J 9. C5 • H 3 

FLCOR SU~P 

PULP ING SUMP FC Ou:; l 

l MJ 
S l A 111.l E S S ST E E L 

FLGOk SUMP 

PULPll\~ SUMP fCR EP JJ~l 

l ~3 
STAll\LE$S STEEl. 

FLCOR $UMP 

PULPl~G SUMP FCk lP DJST 

l p.tj 

STAil\LESS STEEL 

FLCGf( SUMP 

PULP~N~ su~P fCR ~p DuST 

l "43 
ST Al l\LESS ST EEL 

P~LPlNG S~p.tp FCk FP OUST 

l l".J 
STAil\LESS STEEL 
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OLTCKUHP~ yY/ENGl~E(Rl~G Cl~ISlC~ 
PROJECT : PPCL P\~ ITE S'-1 El TER 

CU ENT : FPU 
OGCU~ENT: E1o1.L ;s HAT) 
OLTOKUHPJ Nl. :J'O 100 90iJ CGl Al Ti 
DES iGN :v~ 

240-532-JlOO 

ECUIPHENT TYPE 

l> IHENSIO.'-.S 
fUT ERIAL 

OATE :83-11-22 PAuE NU: 5 
DEPARTMENT :PROJfCT 

CLU:t.T ~L : 
REVISIGt. :G 

ThlCKENER 

C IAHETER 3JCCC 
Ct~CRETE 

JATE :O<J.v5.83 
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Olr."lXUHPJ ~\'/EM.Ir.t:t:Rlt•G Cl\tISllt. 
PROJECT : Pt>U Ptf...ITE S~El TER 

Cll ENT : PPU. 
OOCU~ENT:EQ.LlSllATJ 
OUTOKUHPJ :•L :Jt.v 100 900 001 Al Tl 
DESIGN :V!> 

310-129-J hH.i 

EClJ IP~ENT TYPE 

CAPACITY 

PRESSURE 

GAS FLC~ 
TEMPERATJPE 

11a-129-J.£uo 

E CU IP ME NT TYPE 

CAPACITY 
PRESSURE 
G.15 F LOk 
T EH PE RATtJ ~E 

310-2J4-0100 

EOU JP ME NT TYPE 

SERVICE 

HEIGHT 

310-2OCJ-J10 O 

E f;U IP ME NT T VP E 

l W-20':.-JWO 

EQU1PME~T T YP F. 

3 l0-2J~-J3JC 

.: OU IPt-tENT TYPE 

JATE :83-11-22 PA~E NG: l 
LJEPAKTMEhT :PRJJECT 

CLIErn l\C : 
REVISIC.I\ :o JATl: :O'i.C5.83 

SULPH~K C~~JEhSl~b BOILER 

SATURATED STEAM 
SATU~ATEO ST EAi" 

i£ T /H ( HI 1.iH J 
<i T/H (lQiilJ 

iUR ~.5 
1,1 

lt5GOu 
360 
150 

INLET 
CUTLET 

GAS CLGLl~G fCILER 

SAR 
:'4H3/H 
c 

SATUkATEG STEAM 32 T/H 
5,_, JAR 

155000 
INLET 
CUTLET 

S 1 AC.K 

M"3/H 
48C C 
2CO C 

fCR S~LPHuK LINE AND POw[~ PlA~T 

150 

hA TE~ LuCi< 

illATER LCCI< 

hATER LCCK 
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O~TCKJKPJ LY/EN~l~EERI~' GIVISICl'I. 
PROJECT :PPll PYRITE S~ELTER 

CLIENT : PPU 
DOCU~ENT:EQ.llSTlATI 
OUTOKU,._PJ Ali :3(.0 lOJ 900 001 AL Tl 
DESIGN :\IS 

110-212-0100 

E (;:JI P ~ENT 1 YP E 

CAPACITY 
PRESSURE 
TEMPERA TJ Rt: 

310-2i2-J200 

ECU IPMEfwT TYPE 

CAPACITY 
Pt1ESSUPE 
T E:-tPERATIJRC: 

.H0-212-0 300 

ECUIPi.fENT TYPE 

SERVICE 

CAPAC I TY 
PRESSURE 
TEMPERATJRE 

l 10-212-0 4U 0 

c QU IPMENT TYPE 

C AP~t:l TY 
PRESSURE 
TEMPE t.t. TU ;-iE 

310-212-J 5(;(., 

E<;UJPMENT T'rPE 

SERVICE 

CAPAC ITV 
PRESSimE 
·1 t M PE RA TU RE 

DATE :83-11-22 PA.;[ i,i.,i: 2 
DEPAklMENT :PRJJECT 

C:lJE~l 1'1.0 : 
REV I :i ICN : 0 

PRCC.ESS GAS FAN 

85000 Nf43/H 
4 KPA 

17" c 

PkCC.ESS GAS fAl'I. 

65000 M43/H 
4 KPA 

17C C 

CCMBLSTIC.N AIR FAN 

f(;R (,AS REtilATEk 

.230JC NM3/H 
17 KPA 
3 5 c. 

CCMBLSTI CN A IR FA:~ 

2JOOO t.M3/H 
1 7 KPA 
35 c 

fAl'I. 

EXHAl!ST GAS FAN 

90000 N~3/H 
Z ,5 KPA 

140 c 

JATt: :09.CS.83 
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OUTO<UHPJ L\'/U,,l.l~EERI:-4~ GlVlSlCI\ 
PROJECT : t>PU PYld TE $:4El TEI-

Cll BH : PPCL 
DOCUHENT:E~.LIST(ATJ 
OUTOKU~PJ NL :~tu 100 900 OCl Alll 
DESIGN :V~ 

310-212-J 600 

EQ\J IPMEt,. T TYPE 

SERVICE 

CAPAC IT\' 
PRESSURE 
TEMPERATURE 

310-281-J lvO 

EClllPMENT TYPE 

SERVICE 

CAPACITY 

T EMPERATJ RE 

310-3 70-0 lOC 

ECUIPMEr~T TYPE 

TYPE 
SERVICE 

CAPACITY 

31J-3 7C-J20C 

ECU (PMENT TYP c 

SER VICE 

CAPAC IT¥ 

310-.} J(J-0100 

ECUIPMEtH T\'P E 

SERVICE 

CAPACITY 
PRESSURE 

11 I I I 111 

DATE :83-ll-£l PA~E r~o: j 

OE?AkTMENT :PROJELT 

LLIENT 1\0 : 
REVISIGt-. :u 

FAI\ 

EXhAl.ST G.\S f Al\ 

90000 l'H"3/H 
2,5 KPA 

140 (. 

GAS l<E:Hi.ATER 

FCR PROCESS GAS 

~AS 11\LET ltOCJO h~J/H 
Cl.TlET lEOCOC l\M3/H 

l~LET/OUTLET l~J/4Jj C 

flJEL (IL PUMP 

Fut< GAS f'Elit:ATER 

2,5 f'3/H 

FUEL Gil Pl.MP 

FCR GAS REhEATER 

2,5 fol3/H 

.. ATEP PUMP 

FOR GAS SCPUf BEk 

300 HJ/Ii 
f.00 Ki>A 

UATE :O'i.l>5.b3 
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OUTCK.ufl.P.; u'll Ha.tr.EER 1•1~ c:v ISlCN 
PROJECT : PP(.L P'Yk 1T E S:-tEL TEfi 

CL l Ei~ T : PPC.l 
OCCUMENT: EQ.L ISTC AT) 
Ol.TCKU~PJ f;L :lt.O l CO 9 OG 001 A:.. Tl 
DESIGN :v~ 

310-176-.lluu 

ECU IPMENT TYPE: 

SERVICE 

CAPACITY 
PRESSURE 

110-1t20-J luv 

EQUIPMENT T VP E 

CAPAC 1 TY 
T E:4 PE RA Tl.I RE: 

310-'t20-J 20 u 

EQUIPMENT TYPE: 

CAPACITY 
T E "'1 PE RAT J RE 

310-'t23-I) 100 

EQUIPMENT T'tPE 

SERVICE 

CAPAC I TY 
GAS TEMPERATURE 

• 310-'tll-O 100 

EQUIP ME NT TYPE 

CAPAC ITV 
TEMPE RA TURE 

OATE :8~11-22 ~A~E Nu: ~ 

OEPARTME~T :PRJJEC.T 

C.LJENT f\Q : 
REV IS ILi'\ 

lllATEk PUfo'P 

FGR uAS SCRJfBER 

300 M3/H 
f:OO KPA 

CEMISTER 

165000 M43/t-
150 c 

DEMISTER 

ltlOOCO NM3/t-
l35 c 

SC.RUeBER 

FLR PROCESS GAS 

1800CO r;M3/H 
lt-.LET 135 C 
CUTLET 50 C 

AGGLOMEKATCR 

lt5 coo f\~3/n 

150 c 

. " •u OAT E :J9 .J5 .ti3 
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Ol.TO<UMt'J ~Y/ tt..l.lt..(Ekl~G CIVI ~ILN 
PROJECT :FP<.L P'rfdTE S.'tELTER 

CLIENT : PPtl 
OCCU~E NT: E...) .L 1 SH AT, 
Ol.TOKUHPJ ,..(j :3t.O 10-) 90v uul Alll 
DESIGN :\'~ 

310-433-J lllt 

EQUIPMENT TYP C 

CAPACITY 
TEMPERATJRE 
MATERIAL 

310-433-0200 

E CU IP MENT TYPE 

CAPACITY 
TEMPE RA Tu RE 
MATERIAL 

310-433-J 3uC 

ECUIP~ENT TYPE: 

CAPAC ITV 
TEMPERATURE 
MAT ER IAL 

310-464-010<1 

ECUIPMENT TYPE 

a GAS FL0111 
., TEl'tPERATU~f; 

9 310-464-0201.J 

ECUIPMENT TYPE. 

GAS FLOW 
TEMPERATURE 

OATE :e:?-.&.l-22 PAGE r • ..,: 5 
oerJ~l~ENT :PROJECT 

Cl. IEN T ~u : 
kt\llSILI\ :o 

HGT CATALYZti< 

l 750GG f,H3/ii 
ltbO C 
STAaLESS SlEEL 

COLU CAT AL 'fl cP. 

c;ccoo Nl4 3/ti 
260 c 
STEEL 

CCU) CAT':'-Y l Eli 

9COOC NM3/11 
260 c 
STEEL 

SULPHUR CG~JENSl~G TC~tH 

SCCOC ~M3/H 

l~LET 260 r. 
CUTLET 135 C. 

S~LP~UR CLNOE~SIN~ TO~EK 

<10000 NH 3/11 
l~LET 2(,Q C 
CUTLEl 1,;5 C 



I 
I 
I 
I 
I 
I 
•• 
19 
I 
n 

n 

r 

·.-. --
OUTCXlJMPU L"t/ENl.lr..EERIUC OIVISICN 
PROJECT : PPCL P~klTE S.'4El TEk 

Cll ENT : PPC.L 
DOCUHENT:E~.LISTIATJ 
OUTCJC.UMPU ~t :3~0 100 900 001 Al Tl 
DESIGN : VS 

310-532-J 10 0 

ECUIPMENT TYPt: 

SERVICE 

0 IHENSluiiS 
MATERIAL 

310-532-J200 

ECUIPHEfd TW E 

SERVICE 

J IMfNSICNS 
MATERIAL 

I I I I 

OATE :83-11-'2 PAGE Nu: 6 
OEP~KTMENT :PkOJECT 

C.LIENT t\u : 
kEVISIClt\ :a 

THICKENER 

FCI< SC.RUBBER 

DIAMETER 11000 HM 
i.cco 

THICl<ENEf< 

FOR SC.RlJ8BE~ 

ClAMETfk llJCu M~ 
liu~C.O 

JAT E :J'i.05.83 
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01.#TD<UMP" :Y/ENllll\EERltH.i CilV:SlCN 
PROJECT : FPU PYRITE S.4 ELTER 

CLIENT : PPC.L 
DOCUMENT: E\J .L lSl t AT I 
Ol.TOKU~PU NC. :3t;O lOJ "lOO 001 ALTl 
DESIGN :VS 

120-l l 7-·0100 

S!:~'itCE 

VCLUME 
MAT fio(l Al 

3 20-129-0 lUU 

CAPAC I TY 
PRESSUhE 

CAPACl'?Y 
PRESSUl\E 

321l-ll9-0 )UIJ 

E Cu I PM ENT T 't'P:: 

CAPAC HY 
) PRESSUF~ 

• E QU lPi,.ENT T YP l 

CAPAC ITV 
PRE SS URE 

Blh 

JATE .sJ-ll-£2 ~A~E Nu: l 
DE~~RTMENT !PROJECT 

C l I HH f\O : 
REVl:ih;f\ :0 

Ll:'-'E BIN 

5 M.3 
SlEfi.. 

~JL~~U~ CCCL!l\G BLILER 

SAT!Ji<A!EG $TEA,.. 3 ,5 r /i! 
1,7 fAR 

SULPt:UR cc.;. lf\u ED ll. ER 

SATU~ATED SlEA~ 3,S T/rl 
lr7 BAR 

SUlP~uR CCCLING BGll~~ 

SATU~ATED STEA~ 3r5 T/H 
i,7 BAR 

SULPhUR CCCLING 6U!Li~ 

SATURATED STEA~ 3r~ TiH 
l,7 CAR I 
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uUT GKUMPJ I.; 'ti u.1.;I :.L iid.;.~ DI v l Sl u. 
PROJECT : FPCL P\'klTE SlUL TER 

Cll ENT : PPCL 
DOCUMENT: EQ.LlSHATJ 
O~TOKUMPU ~C. :3~0 100 900 001 ALTl 
DESIGN :vs 

320-167-J100 

ECUIP1'1ENT T'tPE 

SERVICE 

CAPACITY 
MAIN OIHthS lOhS 

3 20-16 7-J 200 

ECU IPMlNT TYPC 

SERVICE 

CAPAC I TY 
HAIN DIME~SlLttS 

320-167-0300 

EQlJIP~ENT TYPE 

SERVICE 

C APA~ I TY 
HAIN OIME~~lLf\S 

120-112-.J lv<J 

EQUIPMENT TYPC 

• SERVICE 

CAPAC ITV 

UATE :83-U-L2 i>M;t: Nu: 2 
DEPARTMENT :PR3JECT 

Cl IEN T Ml : 
RE'vlSltf\ :o JATE :oc;.cS.83 

BELT CLNVE'ruJi 

FCR PRllll~~ TOWER 

150 T/H 
LENGlh 4JCOC MM 
...IOTt: ~5C f01 

BELT C.CNVEYOIC 

FOR PRILLl~Y TCwER 

150 T/H 
lEt1CTt1 ltOCOC M~ 
1110Tt; t5C fl~ 

BELT CC.UVEYO~ 

FO~ P~ILLl~G S~LPHuR 

15C 1/H 
LENGTH eococ MM 
•ICH· tSC MM 

SCl\E~ CO~VEYCR 

FCR LIME 

C-20C KG/H 
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OUTOKUHPJ ~Y/E~Lll\E:Ekl~G CIVISlLN 
PROJECT : PP(.L P~l'1TE ~HELTER 

Cl l ENT : PPU.. 
DOCUMENT: Et.1.L IS HAT) 
OUTCJKUMPJ NO :3(J0 100 900 001 Al Tl 
DESIGN :VS 

320-21241100 

ECUIPMENT TYPE 

TYPE 
SERVICE 

I CAPACITY 
,,J/j PRESSURE I TE:.tPERATURE: 

19 320-212-J 200 

ECU IPMfNT TYPE: 

I TYPE 
SERVICE 

I CAPAC I TY 
PICESSURE 
TEMPERA Tu RE 

J. 320-212-v 3CO 

I ECU IPMENT TYPE 

TYPE 

I SER VI CE ,. CAPACITY 
PRESSURE 
TEMPERA TJRE 

re 320-l 12-J 4\10 

EQUIPMENT TYPE 

TYPE 
SER VI CE 

CAPACITY 
PRE SS URE 
TEMPERA 1URE 

::>AT E : ti 3- 11 - 2 2 P Av E 1\0 : 3 
OE:PARTMENT :PRJJ(CT 

CLIENT f\u : 
RE"lSIGN :o 

AIR CLOL IN( FAh 

AX I Al FAf\ 
FGk PRILLIN~ TGWER 

1500C t\M3/tt 
350 FA 
35 c 

'IR CG:Jl ING FAN 

AXIAL FA~. 

FC~ PRILLI~G rc~r~ 

1!>00C NM3/ti 
350 PA 
35 c 

AIR C.CCLJNG FA"-

AXIAL FAN 
FGR PRILLJNG TO~EK 

15000 NMJ/~ 
35C FA 
35 c 

Alfi CC.ul I~(; FAN 

AX~Al FAI\ 
FGR PRILLIN~ ro~[R 

75000 NM3/h 
350 PA 
35 (, 

DATE :u<;. G5 .83 
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QlJTOKU~?J "-Y/lf'.l&~>lcKliHi t:lVISlC.-..t 
PROJECT : PP'-l PH:.IT E S ~1 [l T El\ 

Cl I EN T : PP Cl 
DOCUMENT: E\i.L ISH AT) 
OLTOKUMPJ t<.C. :Jt.0 l 00 9 Ou OCl Al Tl 
DES lvt. :VS 

320-214-J lO C 

E CU IP ME NT TYP l 

SERVICE 

CAPACITY 
PRESSURE 
TEMPE RA TU i\l:. 

J20-21e1e-J lu'" 

EQUIPMEl\T TYPE: 

TYPE 
SERVI CE 

120-244-JlOC 

EQJIPMENT 1¥PE 

TYPE 
SERVICE 

320-37C-J100 

ECUIPr-tENT TYPE 

SERVICE 

CAPACITY 
HEAD 

320-170-JlOO 

EQUIPMENT TYPE 

SERVICE 

CAPAt ITV 
HEAD 

OATL :c.?-11-..:2 PA~E r • .;: 4 
OEPAkTMENT :PRUJECT 

CLIENT M.I : 
R E'I IS IC.f\ : C 

AIR BLOwER 

FCR PRILllf\~ TCWER 

20GO :,MJ/H 
lO KPA 
35 c 

GJ..AVITY f-ILTER 

~LASS WOCL FILTER 
FGR SlJLPhUk 

GRAVITY FILTfR 

GLASS ~UCL FILTE~ 
FOR SlJLPHUR 

PUMP 

SULPtH.1R PUMP 

25 M3/H 
25 M 

PU"1P 

SULPliUR PUMP 

25 M3/H 
25 M 

OAT E :09.05.83 



I 
I 
I 
I 
I 
•• 
19 
I 
I 
I 
I 
I 
•• 
llt 

Ol.TJ<.UMP.J :.Y/H.l>!M:£;{1·-.G Cl\ISICf\ 
PROJECT :fP'l P)RITE S~ELTER 

CLIENT : PPCL 
OGCU~ENT:E~.llSltATJ 
Ol.ITOKUMPJ M.i :3«:0 lOJ 900 001 ALTl 
OESIGt.. :vs 

320-3 70-J 300 

E QJIPMENT TYPE 

SERVICE 

CAPACITY 
HEAD 

120-l lC-Olt<l-.i 

E~UIPMENT TYPE: 

SERVICE 

CAPACITY 
HEAC 

320-3 70-0 500 

E CU IPME~T TYPE 

SERVICE 

CAPAC I TY 
HEAD 

320-170-\lt>UO 

ECUIPMENT TYPE 

SERVICE 

CAPACITY 
HEAC 

I 320-370-J100 

I 
r 
r 

EQUIPMENT TYPE 

SER VICE 

CAPACITY 
HEAD 

OATf :aJ-11-,2 P~E t.~: 5 
DEPARTMENT :PRQJ(CT 

~LIENT 1\0 : 
REVISIO" :o JAT E :J9.&#5.H3 

SLLPHLR PUMP 

25 M3/H 
.l5 M 

PUll'P 

SULPhUR PUll'P 

25 M3/H 
25 M 

Pu MP 

SULP,.,UR PUMP 

.l5 Ml/H 
25 M 

PUMP 

Sl#LPlilJR PUMP 

25 M3/H 
25 M 

PUflfP 

SULPtil.k PUMP 

25 M3/H 
35 M 
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OUTG(J~PJ ~Y/E~Ll~(ERl~u ~l~1Slt~ 
PRJJECT : PPU PYI\ lTf S"IEL lEJ.. 

CLIPH : PP(.L 
OOCU~ENT:E~.LlSl&ATJ 
OUTGKUtr.P\J Nt :Jt:.O lOJ 90\l 001 AL Tl 
DESIGN :v~ 

320-3 70-J 800 

E CU IPMEtH TYPE: 

SERVICE 

CAPACITY 
HEAC 

120-310-J SO&i 

ECU IP1'ENT TYPE 

SERVICE 

CAPACITY 
HEAD 

120-110-1 <Nu 

ECUIPMENT TYPi 

SERVICE 

CAPAC I TY 
HE4G 

320-3 lC-1100 

E CU IP ME NT TYPE 

SERVICE 

CAPAC I TY 
HEAD 

120-110-1200 

EQUIPMENT TYPE 

SERVICE 

CAPACITY 
HE~D 

~ATE :oi-&i-,l ~~~[ ~J: 

~EPARTMENT :PRuJECT 

C llEt.1 t.O : 
REVISION :C 

PUf'P 

SULPhl.k PU~P 

25 Ml/H 
35 M 

PUf'P 

SULPhllR PU~P 

25 M;/H 
35 M 

PUMP 

SULPl-il.R PUMP 

,5 M3/H 
35 ,.. 

PUMP 

SULPhUR PUf'P 

5C H~/H 
25 M 

PUMP 

SULPttliR PUMP 

50 Ml/ti 
25 M 

JAT ~ :09.CS.til 



J 

I 
I 
I 
I 
I 
•• 
19 
I 
I 
I 
I 
I 

•• 
me 
r 
f 

Ol.TO<UMPJ LY/ ENt-1 :\EER ING Cl VI SICN 
PROJECT :PPtl P\~ITE SMELTER 

CLIErH : PPU 
DOCUMEhT:E~.LlS1lAT) 
OUTOKUMPJ N( :3~0 100 9CU COl ALTl 
DESIGN :vs 

120-310-13'>0 

EQUIPMENT TYPE 

SERVICE 

CAPACITY 
HEAD 

l2J-310-1 ieCIO 

ECJIPMENT TYPl: 

SER VICE 

CAPACITY 
HEAD 

120-3 70-1500 

EQJIP!'1Erd TYPE 

SERVICE 

CAPAC IT't 
HEAD 

l 20-3 7 c- l 60 0 

EQIJIPMf:NT TYPE 

SERVICE 

CAPAC IT'f 
HEAD 

l2J-37C-1 700 

EQUIPMENT TYPl 

SERVICE 

o AT E : a 3- 11-, l PAG t Nu : 1 
DEPA~lME~T :PRJJfCT 

C.l IENT M. : 
REVlSIGti. :c 

PUMP 

5ULPt:LR PU~P 

5 M3/H 
25 M 

PUMP 

SULPt-UR PUll.P 

5 !'43/H 
25 M 

PUMP 

JAT E :o "i.05 .83 

SULPt:UR CIRCLLATl~G PJMP 

.21tC fl'3/H 
'tJ M 

~UMP 

SULPHUR CIR:LLATJ~G PU~P 

24C M3/H 
ltO M 

Pl.:~P 

SULPHU~ Cl~CLLATlh~ PUMP 

CAP4'1TY 21tC ~~/H 
HEAD 40 M 
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3l.TGKJ~P.., ..,Y/ tr.uif\E::RlWi GI\ lSlCt\ 
PRn JE' T : PPL.l P~k l TE s~ ELTER 

CLIE"H :~PU 
DOCU~E~T:EQ.LlSlCAT) 
OlJTCKUMPJ NC. :Jt.O 100 9CO COl ALll 
DESIGN :vs 

320-3 70-l 8(;0 

EQU IPME~T TYPE 

SER VI CE 

32J-3 70-l <;Ou 

ECJIPMENT TYPE 

SER VICE 

320-3 70-ZCOO 

ECUIPfl4ENT TYPE 

SERVICE 

CAPAC I TY 
HEAD 

320-370-l lJO 

ec;uJPMfNT TYPE 

SERVI CE 

CAPACITY 
HEAD 

320-3 70-2 zuo 
EQUIPMENT TYPE 

SERVICE 

CAPAC I TY 
HEAD 

L;ATE :83-11-..:l ?Ave: :~u: 

u~PARlMENT :PR~JE~T 

CLIENT ~O : 
REVI.ilON :O JATE :JS.\.5.d3 

PUMP 

SULPHUR ClRCLLATlNG PJMP 

24C M3/H 
40 M 

PUMP 

SULPl1UR C If~CliLAT 1N'1 Pl..IMt> 

240 M3/H 
40 K 

PU"'P 

SULPHLR ClRCLLATlNG PU~~ 

240 fl'3/H 
40 M 

PUMP 

SULPhUR CIRCULATl~' PUMP 

24C M3/H 
40 M 

PUMP 

§ijLPHUR ClRC~LATlN' PUMP 

240 M3/H 
40 M 
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QuTCl<.IJ~PJ t,'// t.:~"n .. EERlt~~ LhlSl~:~ 
PROJECT : ?r(.L PH. IT E S'1El TEfi 

Cl l ENT : PPCl. 
DC.CUMENT: E\f.L lSH AT) 
OLTCKIJMPJ NL :3t.O 100 900 001 ALTl 
OES IGr.. :VS 

320-3 7C-l. 30~ 

SERVICE 

CAPACITY 
PRESSUPE 

320-3 ?0-24<>0 

EQUIPMENT TYPE 

SERVICE 

CAPACITY 
PRESSURE 

120-~ 71-\l 100 

ECiJIPM[Nf TYPl 

SERVICE 

CAPAC I iY 
PRESSURE 

320-3 71-0 2(.0 

ECll IPHENT TYPE 

SERVICE 

CAPACITY 
PRE SS URE 

320-111-0 30u 

EQUIPMENT TVPl 

SERVICE 

CAPACITY 
PRESSURE 

.)A IE : 8 .?-11-li t>A;.,l ;•u: 
OEPARTME~T :PRJJcLT 

C. llENT t.0 : 
REVISll;t. :O 

PUMP 

SULPHUR PRlLllt.G PUMP 

22 :43/H 
1600 KPA 

PUMP 

SULPHUR PRILllt.G PvMP 

22 M3/H 
1600 KPA 

!:OSAGE PIJMP. 

FCR LIME MILi< 

c-2, s :43/h 
4CO KPA 

COSAGE PUMP 

FCR LIME MILK 

Q-2, 5 1'13/H 
400 KPA 

COSAC.E PUMP 

fOR LIME MILi< 
STANO ~y 

0-.Z, 5 M3/H 
'tOC KPA 

JAT E :J9 .05.63 
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t;vT~J:-IPJ LY/l;•l.a\t'.:"t.-•u i.HVl~&U\ 
?Ri.JJECT : ?P~ P'a .... ITE S=-'El Hf.. 

Cll ENT : PPC.l 
Oct UMEhl: EU .L l S 1( Al I 
QljTQKUMPJ Nll :3t.O lOu 900 001 Alll 
DESIGN :VS 

320-411-JlOO 

EQUIPMENT TYPE 

CAPAC J TY 

320-4ll-J200 

ECUIPMENT TYPE 

CAPACITY 

120-509-0100 

EC~JP~ENT lYP E: 

SERVICE 

0 lMENCi!ONS 

MATERIAL 

120-511-• .>lOCi 

ECU IPMENT TYP l: 

SERVICE 

CAPAC HY 
VCLUME 
TEMPEP.ATJRl 
PRESSUl<E 

320-511-1) 200 

ECU IP ME NT TYl'E 

SERVICE 

CAPAC.I TY 
VCLUME 
T EMfERAT J PE 
PRF.SSUPE 

~ATE :dJ-11-,~ PA~t h~: 1~ 
JEPA~lME~T :Pk~JEtT 

CLIENT ~u : 
REV IS IGf\ : C UATE :J<;.OS.63 

'v I BRATIJ.t(, SCl<EEN 

150 T/H 

150 T/H 

PklLllNG TG•ER 

DIAMETER JGOCO HM, ~El~HT 4JCJ0 ~M 
WALL THICK~ESS 350 M~ 
CG~CRETE 

AUTOCLAVE 

SULPl1UR •AStUNG 

SULPtHJR 29 T /H 
25 HJ 
llO C. lALTCCLAVU 
J,5 BAR CALTCCLAVEJ 

"IJTOCLAVE 

Sul Pt!~~ "ASH ING 

SULPt:Uk 29 T /h 
25 HJ 
130 C. CA&.TCC.LA'vFJ 
3,5 BAR (ALTCCLAVEJ 
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JUT8KUMP.J tw'Y/ u.ur.lERl~G GIVI ~IC~ 
PROJECT : FPU. P'Yk HE S't ELTER 

Cll ENT : PPC.l 
OOCU~ENT: E~.LISHATJ 
O~TOKU~PJ NC. :3~ 100 90J 001 ALTl 
DESIGN :vs 

320-515-J 100 

ECUIP:-tH-.T TYPt 

SERVICE 

VCLUME 
MATERIAL 

320-515-0200 

e.;u IP ME NT TYP [ 

SERVICE 

\ICLUME 
MAT ER I Al 

320-516-J 100 

EQUIPMENT TYPE. 

SERVICE 

VCLU~E 
MATERIAL 

320-518-J 100 

E~UIPMENT TYPE 

SERVICE 

VCLUME 
MATERIAL 

OATl :aJ-11-LL ~AGf ~u: 11 
DEPARTMENT :PROJtCT 

CLIENT t.O : 
REVISIOI\ :o 

MEAS\,RING TAt.K 

SULP~UR ~EAS~RING TANK 

6 1'3 
CC,..Cl'E:TE 
STEAi' hEATl~G PIPES 

MEASl.RING TAt.K 

SULPhUR MEASLR U..G l-'f,.K 

6 1'3 
CCNCRETE 
STEA~ HEATING PIPES 

~I XI N{, TANK 

F~R l l:4E fl' IL I< 

25 f'j 
STEEL 

PUMP TANK 

JAT l: :09.05.83 

LIQUID SULPHLR ClRCULATlf\~ TA~~ 

110 M3 
CC.~CRETE 
STEAfl. HEAT ING PIPES 
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OlTC'<.UMP.J LUE:fh,•t..EERl~J~ &>IVISILt\ 
PRU JEC:T : PPCL P\'R IT E SMELTER 

Cl I Et·H : PPC:L 
DOCU~ENT: ~ .L ISTC AT) 

OATE :aJ-11-Ll PA~E Nu: ll 
OEPARTME~T :PR~JECT 

OUTOKUMPU ~G :J~O 100 ~00 001 ALTl 
DESIGN :vs CLIENT f\O : 

REVISIC..N :v i.lATE :oc;.os.a; 

120-518-J 200 

ECUIP'4ENT T~PL PUl'P TAt-4K 

SERVICE St;LPht.R PUf'P T A:'"K 

VCLUME 16 f'3 
MAT ER I Al CC~CRETE 

STEAM HEATING PIPES 

320-518-J300 

ECUIPMENT TYPl PUMP TANK 

SfRVICE SULPlil.R PUfilP TANK 

VCLUME 18 1'3 
MATERIAL CCNCRETE 

STEAi' HEATING Pl PES 

320-518-~400 

EQUIPMENT TYPE PUMP TANK 

SERVICE SULPHl.R PUfilP TANK 

VCLUME 10 M3 
MATERIAL CO"Cf<t: TE 

STf:AM HEATING PlPES 

J20-518-J500 

ECUIP~E~T TYPE PUMP TAt-iK 

SERVICE SULPHl.R PUf'P TANK 

VCLUME 18 M3 
HATERIAL CC"CRETE 

STEAi' hf AT WG PIPES 
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Gl.T\:KU,,PJ LY/U.tlM:ERl~G CIVISlt~ 
PROJECT : t>t'C.l P'ffd TE S.4El TER 

Cl I ENT : PP & ... l 
llOCU~ENT: (J.llSlCATJ 
OLTOKUMPJ hu :l~O lOJ 900 001 ALTl 
DESIGN :vs 

320-518-0tuO 

EQJIPHENT TYPE: 

SERVICE 

VCLUME 
MATERIAL 

320-516-J 700 

ECJIPMENT TYP l: 

SERVICE 

VCllJME 
MATERIAL 

3.20-519-J 100 

E C:U IP HENT TYPE 

SERVICE 

VCLUME 
MATER JAL 

l20-519-J200 

EQJ IP~ENT TYPE 

SERVICE 

VCLUME 
MATERIAL 

JATE :a~-ll-L2 PAGi: r.u: lj 
uEPAKlMENT :P~JJECT 

CllENT f\G : 
kE~l:ilON :\l 

PUMP TANK 

SULPttUR PUMP TAtiK 

18 MJ 
CCf\CRETE 
STEAM HEA TlNG PIPES 

PUMP TANK 

SULPhUR PUl'P TANK 

18 foll 
CChCRETE 
STEAfll HE:AT WG PIPES 

TANK 

SULPliLR TAf\K 

lCO M3 
STEEL 
STEAM HE AT lNG PIPES 

CAY JANK 

SulPtiUR DAY TANK 

'tOC M3 
STEEl 
STEAi' HEATING PIPES 
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OUTCKUMPJ JY/E~Ll~~~Rl~G ~JVl5lC~ 
PROJECT : PPCl. P'I I\. IT E S-1 El TE~ 

Cll E"IT : PPCL 
OOCW4ENT: a;.L JSH AT) 
OLTOKU~Pu ~t :3~~ 100 ~00 OCl Alll 
DESIGN :v~ 

130-212-J 10~ 

ECUJPMB•T TYPE 

SERVI CE 

C &PAC ITY 
PRESSU~E 

33J-243-i) 100 

E CU JPMEtwT TYP l 

f IL TER AKEA 

J30-37C-U100 

ECUIP.-ENT TYPE 

SERVICE 

CAPAC I TY 
HEAD 

330-3 70-J200 

EQUIPMENT TYPE 

SERVICE 

CAPACJ TY 
HEAD 

130-3 70-0 300 

E 'UJPMENT TYPE 

SER VICE 

CAPAC I TY 
HEAD 

DATE :t:J-U-ll PAuE. rm: 
~EPARTMENT :PROJECT 

CLIENT Mj : 

l 

REVISION :O UATE :O<i.05.83 

FA~ 

EXl1ALST GAS FAN 

5000 hM3/H 
500 PA 

CRUM FILTER 

4,5 M2 

PUMP 

uNOEkFLC .. PUl'!P 

2 Ml/ti 
15 H 

PUMP 

U~CERLOri. PLMP 

2 f'.3/H 
15 M 

PU"1P 

CVERFLOw PIJMP 

15 M3/H 
20 M 
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OUTOKUHt>J uY/lNC,l~EERl"~G CIVISIC.N 
PROJECT : FPC.l P'rklTE SJ4El TER 

CU ENT : PPC.l 
DOCUMENT: E~.LlSHAT I 
OUTCKUMt'J hO :.Jt.C lOJ 900 COl Alll 
DESIGN :v~ 

130-l lO-O'tOO 

EQUIP"4ENT TYPE 

SERVICE 

CAPACITY 
t!EAO 

330-115-0 lUO 

EOJIP~ENT TYPt 

C.ArAC I TY 
VACUUM 

330-510-J 100 

ECUIPME~T TYPE 

SERVICE 

V!:LUME 
"'IAT ER IAL 

110-s 10-J 20u 

EQUIPMENT TYJ'l: 

SERVICE 

VCLUME 
HATER IAl 

330-518-J 100 

EQUIPMENT TYPE 

SE:RVICE 

VCLU14E 
MATERIAL 

il ATE : d 3-11-2 2 PAGE M~ : 2 
OEPAKTMENT :P~OJ(~T 

CLIENT 1\0 : 
REVISIGI\ :u JAT E :oc;.05 .83 

PUflP 

GVERFLOW t>U:4F 

15 M3/H 

20 "' 

VACUL'4 Pl.MP 

't,5 M3/MIN 
~NDER P~ESSuRE 600 MM Hu 

TAl\K 

COCL ll\u T -'t\K 

5 10 
ACIO PkOGf STEEL 

T/.NK 

SULPhURIC ACID TANK 

3 M3 
STEEL 

PUMP TANK 

UNCERflC~ PUMP TANK 

5 M3 
AC IO PkCJCF STEEL 
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O~TOi<.U,.PJ ~ Y/ ENLU•E(R ING Cl VI SlC.t\ 
PROJECT : ?l'Cl Pl'f.. ITE SHELTER 

CL I ENT : PPCL 
OOC U~ENT: E;; .LIS 1 (AT) 
OUTOl\u~PJ NO : 3t.0 lOJ 9 00 001 ALT l 
DESIGN :VS 

330-518-\JZUO 

EQUIPMENT TYPE: 

SERVICE 

VCLUHE 
MAT ER IAL 

330-521-0100 

EQUIPMENT TYPE 

VCLUME 
MAT ER IAL 

330-532-J lOG 

EQUIPMENT T~PE 

0 IHENSI c~s 

JATE :8J-ll-ll PA~~ ~~: l 
OlPARTM~NT :PRJJlCT 

CLIENT 11.G : 
REV IS lCN : C 

PUf'P TANK 

OVER f-l.Oa PUl'P T At .. K 

15 M3 
AC. ID PRO CF STEEL 

RE~C.TCR TAf\K 

3 .,3 
STEEL 

JATE :u9.05.83 

BRICKllhlNG ANO R~e~ERllED 

TH IC.KENE I< 

CIAHETER 3500 "" 
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OUTOKUMPU OY 
Bill 2111 DMIHlll 

4.2.2 
List of equipment 

Saelter and sulphur plant 
Alternative 2 

Equipment diaqram., drawinq No. 360 100 901 005-9 
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ilUTOKUMPJ uY/L~Ll~(ERING DlV1~ll~ 
PROJECT : PPCL P'lldTE SMELTER 

CLIENT :PP(.L 
DCCUMENT:EQ.LISTlATI 
OUTOKUMPU hO :3b0 100 900 002 ALT2 
DESIGN :VS 

210-116-J 100 

EQUIPMENT TYPE 

VCLUME 
HATERI Al 

210-l l6-J20C 

EWIPMENT TYPE 

VOllJ4E 
•UTERIAL 

210-116-0 300 

ECU IPMENT TYPE 

VCLUHE 
MATERIAL 

210-117-JlOO 

EQU JPMENT TYPE 

VOLUME 
MATERIAL 

210-117-020(1 

EW JPMENT TYPE 

VOLUME 
MATERIAL 

1 210-167-J 100 

I 
I 
I 
I 

EW IPMENT TYPE 

CAPAC I TY 
MAIN OIHE~S!LNS 

u A 1' E : a J- 11 - , 2 P Ali L i ,\.J : 
DEPARTMENT :PRJJtCT 

<.LIENT "O : 
kEVISIGN :o 

tUhCE~TRATE CAY Bl~ 

lTCTAL) t:O.C ,.,3 
CCNCRETE 

CONCENTRATE CAY Bl~ 

ncr AL 1 600 ,.1 
CC.t-C~ETE 

CONCENTRATE CAY BIN 

<TCTAU 600 fl3 
CChCRETE 

DRIED CHAR\iE BIN 

Ul TAU 300 1'3 
STEEL 

DRIED CHARGE 81N 

UCTAU 50 M3 
Slf(l 

BELT CCNVEYOR 

120 T/H 
lfhGTH 
WlDTh 

ltOOCO MJ'. 
1000 HM 

l 

I 

1111 
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OliT::XUHP'J GY/H1lllNEERir...ti ClVlSlLi-< 
PROJECT : PPCL PYfdT E SritEL TER 

CL I EN T : PP C.l 
DCXUMENT:EQ.LlSllATJ 
OUTOKUMPJ NL :3LO 100 900 002 ALT2 
DESIGN :v~ 

210-167-\>200 

EQUIPMENT TYPE 

CAPACITY 
MAIN DI MENSJU~S 

210-168-JlOO 

EQUIPMENT TYPE 

CAPAC IT\' 
MA IN DI ME l\S lut.S 

210-168-020C 

EQJ IPHENT TYPE 

CAPACITY 
MAIN 01 ME NS llJNS 

210-110-0 10 0 

EQUIPMENT TYPE 

SERVICE 
CAPACITY 

2 10-194-0 10 0 

EQUIPMENT TYPE 

TYPE 

CAPACITY 

OATt :dJ-11-L~ PA~~ Nu: . 
L 

OEPAklHENT :PR~JECT 

CLIENT "O : 
kEVl:ilOI\ :C L>ATE :J9.05.b3 

BELT CONVEYOR 

120 T/H 
LENG Th 105000 MM 
~ICTh 1000 Ml' 

URAG C.ONVtYOR 

10 T/H 
LEt.G TH 18000 HM 
~IDTh 8CO Hfl 

CRAG C.OHVE"rOR 

10 T/H 
lEl\GTH ieoco HM 
wlOTt: 8CO MM 

FNEUMATlC. COl\VEYOR SYSTEM 

FCR OiHEO CHARGE 
150 1/H 

MUL T lC.01 L CR \'ER 

STEAM DR YER 

60 T/h 
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OUTO<JMPJ :.1Y/E:~LlhlERlNG lH\llSILN 
PROJECT :PPCl P'KITE S!'tfL.TEP 

Cll ENT : PPU 
DOCUMENT:EQ.LIST&ATI 
Ot;TQCUMN N(j :3t.O l \lu 900 002 Al T2 
DESIGN :VS 

210-l 91t-J21l0 

EQUIPMENT TYPE 

TYPE 

CAPACITY 

210-2 12-U 10 0 

ECUIPMENT TYPE 

SERVICE 
CAPACITY 

210-218-J 100 

ECUIPHEHT TYPE 

CAPACITY 
BELT LENvTH 
BELT WI OTt! 

210-218-0200 

EQUIPMENT TYPE 

CAPACITY 
BELT LENOiTH 
BELT WI OTJi 

210-218-J300 

EQUIPMENT TYi> E 

CAPACITY 
BELT LENGTH 
BELT •IDT~ 

210-411-IJ 1~0 

EQUIPMENT TYPE 

CAPACITY 

DATE :83-11-.&:L r.\l.1E r .. u!!' j 

DEPARTMENT :PROJECT 

Cl IENT l\li : 
REVISlc;~ :o iJAT E :os.o5 .d) 

"ULTICOIL CRYE~ 

STEAt' OF. YER 

60 T/H 

EXliALST AIR fAh 

EXHAt.ST AIR FAh FOR Bo\~ Fl L TER 
3CJOO NM3/li 

Bi:L T FEE&ER FLR CUt.CENTkATE 

20-100 T/H 
9000 HM 
UCO M" 

BELT FEECER FCR COM~ENTrlAT E 

20-lC:i T/ti 
9000 MM 
1200 MM 

BELT f EE OE ft FOR CCJNCENTRAT E 

20-lCO T/H 
9000 MM 
1200 MM 

VIBRATING SCftEEN 

120 T/H 
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PROJECT :PPC..L PYRITE SMELTER 
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Cll ENT : FPCL 
DOCUMENT: EQ.LISHATI 
OUTOKJMPU NO :3b0 100 900 002 ALT2 
DESIGN :vs 

210-ltll-O 200 

EQUIPMENT TYPE 

tAPAtlTY 

210-'t 17-0 100 

EQUIPMENT TYPE 

CAPACITY 

JAT E : 83-11-ll PA~E NL: 4 

OCPA~lMENT :P~OJECT 

CLIENT ~O : 
REVISION :o OATE :09.05.83 

VIBRATING SCREEN 

120 T/H 

l!AG FILTER 

30000 NMl/h 
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OUTOKUMPJ G\'/E~bl~EERl~G ClVlSIC~ 
PROJECT : PPU. PYI' ITE S~El TEI< 

Cll ENT : rPCl. 
DOCUMENT: EQ.L IS 1C A TJ 
IJUTOKUMPJ NC. :3t.O 10\l 900 002 ALT2 
DESIGN :VS 

220-108-J 100 

EQlJ IPMENT TYPE 

SERVICE 

0 lMENSluNS 

MATERIAL 

220-108-i) 200 

ECUIPMENT TYPE 

SERVICE 

0 IMENSIO.~ S 

MATERIAL 

220-108-0300 

ECUIPMENT TYPE 

SER'!ICE 

0 U4ENSlo;-. S 

MATERIAL 

220-131-0100 

EQUIPMENT TYPE ,,. 
- CAPACITY 

I 220-131-JZOO 

r 
r 

EQUIPMENT TYPE 

CAPACITY 

DATE :8J-u-iz t>A~E r~u= 
OEPA~TME~l :PRUJfCT 

CLIENT ~u : 
REVISION : 0 

GRANULATIGN eASlN 

FCR MATTE 

L)ll!.X~: 

18 X 8 X 6 M 
CGNCRETE 

GRANULATIC~ EASIN 

fGR ~ATTE ANC SLAG 

L X .. X H : 
18 X 8 X 6 H 
':C~.<.RETE 

GRANULATIO~ BASIN 

FOR SLAG 

l X .. X H : 
18 X 8 X b H 
CC.NC RE TE 

((;AL Ol.S T euRNER 

O,J- 1 T/H 

CCiAL DUST BURNER 

O,?- l T/H 

l 
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OUT()(UMt>J ~\'/ENdNEERlNG t;l~l$1LN 
PROJECT : PPCl. PYrdl E S'4EL YER 

CLIENT :PPU. 
DOCUMENT: EQ.L lS TC AT I 
OUTOKUMPU t-90 :3bC 100 900 \>02 ALT 2 
DESIGN :vs 

220-131-JJOC 

ECU IPMENT TYPE 

CAPACITY 

220-131-J4\>0 

EQUIPMENT TYPE 

220-131-J sue 

ECUIPMENT TYPE 

220-131-JtOO 

EQUIPMENT TYPE 

CAPACITY 

220-132-JlOC 

EQUIPMENT TYPE 

SERVI CE 

CAPACITY 
FUEL 

220-132-0 200 

EQUIPMENT TYPE 

SERVICE 

CAPACITY 
FUEL 

DATE :el-11-2~ ?A~E ~L: l. 
DEPARTMENI :PRuJECT 

Cl IEhT "O : 
REVISIGf\ :o DATE :oc;.o5.o3 

COAL DUST BURNER 

0,3- l T /H 

CGAL OUST l!URNER 

0,3- l T/t-: 

CC:AL DUST BURNER 

O, 3- l T /H 

COAL CLS T fuF.NER 

C,3- 1 T /H 

AUXILIARY BURNER 

START UP BUR~ER 

15C-t00 KG/H 
LIGHT Oil 

AUXILIARY fURNER 

ST ART lJP BUR~ER 

150-600 KG/H 
LIGHT OIL 
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Ut;TCKJMP~ L'rlEN~l"EE~ING tlVISICN 
PROJECT :PP'L P~~ITE S~ELTER 

CLIENT : PPU. 
DOCUHENT:EQ.LlSllATI 
OUTOKUMPU NC :J~O 100 900 002 ALT2 
DESIGN :vs 

220-l'tO-O 10~ 

EQJIPMENJ TYPE 

OIMENSICWS 

2 20-1 'tO-iJ 20" 

ECU IPMENT TYPE 

D IMENSIO~S 

220-lltO-a 300 

EQU(PMENT TYPE 

0 IM ENS I ON S 

2 20-1ltO-J40 0 

EQUIPMENT TYPE 

0 IMENSIOl~S 

220-140-0 500 

EQUIPMENT TYPE 

DIMENSIONS 

220-140-0600 

EQU IPHENT TYPE 

0 IHENSIO~ S 

220-140-0 700 

EQUIPMENT TYP f 

DIMENSIONS 

DATE :eJ-11-22 ~A~E hu: 3 
OEPARTMENl :PRUJ(CT 

CLIENT t\O : 
REV IS IGf\ : 0 uATE :o~.05.li] 

MATTE LAl.NCER .. ITH COVERS 

LEMi TH lJCJC f'M 

MATTE LALNOE~ •ITH CGVERS 

LEt\GTh iOOJC l'H 

MATTE LAUNCE~ RITH CuVERS 

LENG 111 lJJOC f'M 

SLA~ LAUNJER WITH CGVERS 

LENGTH 1J00C ff~ 

SLAG LAUNDER WITh t~VERS 

LEt.GTh lOCOO f'M 

SLAG LAUNDER RITH CLVERS 

LE~GTh 10000 ~M 

GRANLLATICN LAUNDER 

LENGTh 3500 H~ 
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OUTOKUt'.PJ uYI tN(;lf\lE~rn~ 01\11 SICt. 
PROJECT : PPCl P)ldT E S."'t a TER 

CLIENT : PPCL 
DOCUMENT:~ .LISH AT J 
Ol.TOKUHPu NC. :3t.O 1 OJ 9 00 002 Al 12 
DESIGN :vs 

220-140-0 80" 

EQUIPMENT TYPE 

OIMEN$10NS 

220-11to-\l c;oo 

ECUIPMENT TYPE 

D IMENSlONS 

220-167-0100 

eou IPHENT T\'P E 

SERVICE 

CAPACITY 
MAIN DI ME ~SlLNS 

220-16 7-0 200 

EQUIPMENT TYPE 

SERVICE 

CAPACITY 
MAIN DI ME NS fo"S 

220-167-JlOO 

EQJ IPMENT TYPE 

SERVICE 

CAPACITY 
MAIN O~ME"Slut-.S 

UATE :8~-11-~2 PA~E ~~: 
DEPARTMENT :PROJECT 

CLIENT f\O : 
REVISIGN :O 

bRANLLATIC~ LALNOE~ 

LEt-.GTh J5CJ M"' 

GRANLLATICf\ LAUNUE~ 

LEl\GTH 35uJ Hf" 

BELT cor~vEYGI< 

FCR fl'ATTE 

60 T /ti 
lEf\G Ttt 100000 l'M 
wIOTt- c5C f'M 

BELT CUN VE Yul< 

FOR MATJE ANC SLAll 

60 T /h 
lEf\GTh lltOOC MM 
.. IDT~ t5C "'" 

BELT CONVEYO~ 

FCR SLA(; 

60 T/H 
l Ef\G Tf, 80GOC MM 
lltlOT .. 65C Ji!H 
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OuHlKUMPJ O'V/[N\.INEEklNG C:IVlSlCN 
PROJECT :PP~L PYkITE S~ELTER 

CLIENT : PPCL 
DOCUMENT:EQ.LlSTtAT> 
OUTOKUMP~ NC :JbO 100 900 002 AlT2 
DESIGN :VS 

220-16 7-ll~OO 

E CJ IP HE NT TYPE: 

TYPE 
SERVICE 

CAPACITY 
MAIN DI HE NS U;NS 

220-174-0100 

EQUIPMENT TYPE 

TYPE 
SER VI CE 

CAPACITY 

220-174-JZOO 

EQUIPMENT T'VPE 

TYPE 
SERVICE 

CAPAC ITV 

220-174-J300 

EQUIPMENT TYPE 

TYPE 
SERVICE 

CAPACITY 

220-204-0100 

EQUIPMENT TYPE. 

DATE :8~11-22 PAJE :iL: 
DEPARTMENT :PROJECT 

CLIENT hO : 
REVISIGN :O OAT E :OCI. 05.Hl 

eEL T CONVEYOR 

BELT CCNVEYOR ~ITH TRIPPER 
FOR fo'ATTE 

60 T/H 
LENGTH 35COO ~M 
i-IDTt- 65C MM 

SC.fiAPER Cl~VEYCR 

SCRAPER OEaATERl~~ COhVEYQR 
FOR fo'ATT E 

60 l/H 

SCRAPER CO~VEYCK 

SCRAPER OE~ATERIN~ CONVEYOR 
FUR MATTE ANC SLAG 

60 T /t-: 

SCRAPER CO~VEYGR 

SCRAPER DEhATERING 'ONVEYUR 
FCR SLAG 

60 T/H 

REMOVABLE EMERGE~CY STACK FOk fSF 
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O~TOK.UMP-J lJY/ lM.!t.iERIN~ 01"1SICN 
PROJECT : PPU P"f..ITE SHELTER 

CLIENT : PPU 
DOCUMENT:EQ.LlSlCATI 
OUTOKUMPJ fd. :3tJO 100 900 002 ALT2 
DESIGN :vs 

220-212-ll lO<i 

EQU IP:iitENT TYPE 

CAPACITY 
PRESSURE 
TE14PERATJRE 

? 20-212-0 2" J 

EQUIPMENT TYPE 

CAPACITY 
PRESSURE 
TEMPERATiJRE 

2 20-212-J 30 0 

EQUIPMENT TYPE 

CAPAC ITV 
PRESSUkE 
TEMPE RA TU RE 

l20-2l3-il 100 

EQUIPMENT TYPE 

CAPACITY 
MAIN DI HE NS lur-.s 

220-223-1) 200 

EQU IPHENT TYPE 

CAPAC ITV 
It A I N 0 I ME f\S Ill r, S 

220-261-a l~O 

EQUIPMENT TYJ> E 

UA~f :el-ll-,£ PAG( N~: 
OEPARTME~T :PKOJE~T 

CLIENT f\G : 
KEVISICf\ :o JATE :09.05.83 

PROCESS AIR fAf\ 

25000 h'13/H 
12 Ki> A 
35 c 

PRGCESS AIR FAf\ 

250\JO NH3/tf 
12 KPA 
35 c 

COMBLSTICN AIR FAN 

20000 NH3/~ 
c; KPA 
35 c 

DRIEC CHAk~E DRAG FEEJEk 

6-60 1/H 
LENGTH 2000C fl'H 
•IOH: SJC '-M 

CRIED LHARGE O~Au FEtUER 

6-60 T/H 
LENGTti 20COC MH 
.. 101.. soc "" 
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OJTO<UMPJ LY/HiGll\EERIUb Cl~ISICI\ 
PROJECT : PPCL PYRITE S:1El TER 

CLIENT : PPCL. 
OOCUMENJ:EQ.LlSTtATJ 
OUTOKUMPJ NL :3~0 100 900 002 AlT2 
DESIGN :vs 

220-281-U lUO 

EQUIPMENT TYP I: 

TYJ.E 
SERVICE 

CAPACITY 

TEMPERATUkE RANLI: 

220-289-J 100 

EW1PME"4T TYPE 

CAPACITY 

220-289-U2'JO 

EQUIPMENT TYPE 

SERVICE 

CAPACITY 

220-289-\) 300 

EQUIPMEr·H TYPE 

CAPAC I TY 

220-289-'J'401.i 

EWIPHENT TYPE 

SERVICE 

CAPACITY 

220-318-J 100 

EOU IPMENT TYP f 

L IF Tl NG C. AP AC. JT Y 

aArE :tu-u-.a PA\it r..u: 1 
OEPARTMEN1 :PRQJECT 

CLIEHT ~G : 
REV IS IC.N : C OAT E :09.05. 63 

PREHEATER 

STEAi' PREHEA TEIC 
PROCESS AIR PREHEATER 

AIR 25000 tt .. J/H 
GXYGEN 180u0 ~Ml/H 
25-lCO C 

JACKET ~AT Ek hEAT EXLHAN(,E R 

700 M3/h 

JACKET hATER hEAT EXCHANGER 

STANC BY 

700 M3/h 

SPRAY ~AJEk ~EAT EX(.liAN(i[k 

300 M3/ti 

SPRAY WATER 11EAT EXCHAN'7EH. 

STAND Bl' 

JOO f'U/H 

CVERhEAD TRA~EllN~ CRANE 

10 T 
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OUTOKUMP~ UY/EN~INEERING OIVISIGN 
PROJECT : PPCl PYk IT E SM RT ER 

CLIENT :PPCl. 
DOClMENT: EQ .l. IS Tl AT J 
OUTOKUMPU N' :3~0 10'1 900 002 AL T2 
DESIGN :vs 

220-316-J 100 

EQll IPMENT TYPE 

CAPACITY 
PRESSURE 

220-176-JlOO 

ECU IPMENT 1 YP E 

SERVICE 

CAPACITY 
PRESSURE 

220-376-J300 

EQll IPMENT TYPE 

SERVICE 

CAPACITY 
PRESSURE 

220-3 76-0ltOO 

EQJIPMENT TYPE 

CAPACITY 
PRESSURE 

220-176-()500 

E C:U IPMENT TYP f 

SERVICE 

CAPACITY 
PRESSURE 

OATE :an-11-ll ?AGE t.l~: 
OEPARTME~T :PROJECT 

CLIENT NO : 
REVISIGI\ :o 

JACKET ~ATER PUMP 

700 M3/h 
6.5C KPA 

JACKET WATER PUMP 

STANO BY 

700 M3/H 
65C KPA 

JACKET •ATER PUMP 

E~ERGENCY 

100 M3/H 
650 KPA 

SPRAY iliA TER PUMP 

300 M3/H 
600 KPA 

SPRAV •ATEk PUMP 

STAND BY 

300 Ml/H 
60C KPA 

l>AT E :09.05.SJ 
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OUTOKUMPJ uY/EN~l~EERING CIVISILN 
PRO.JECT : PPCL P'tk ITE SMELTER 

Cl I ENT : PPCL 
OOCUMENT:EQ.LISJ(ATJ 

--
DATE :8?-11-22 PAGE N~: 
DEPARTMENT :PRUJE~T 

OUTCXUMN NC. :)(N 100 900 002 ALT2 tllENT t.u : 
DESIGN :vs REVISIC~ :c JATE :09.05.83 

220-3 7e»-'160C 

EQJIPMENT TYPE SPRA't ~ATER PUMP 

CAPACITY 300 Ml/h 
PRESSURE ~oc KPA 

220-316-0 700 

EQUIPMENT TYPE GkANLLATION ~ATER PUMP 

CAPACITY 60C M3/~ 

PRESSURE 350 KPA 

2 20-3 76-0 8'>0 

EClJIP~ENT TYPE 

CAPACITY 
PRESSURE 

2 20-176-J c;oo 

EWJPMENT TYPE 

SERVICE 

CAPACITY 
PRESSURE 

220-435-J 100 

EQUIPMENT TYPE 

220-518-0100 

E QJ IPMENT TYPE 

SERVICE 

VCLUME 
MATERIAL 

GRANLLATION "'ATER PuM~ 

t:uO MJ/H 
350 KPA 

GRANULATION "'ATER PUM:· 

STANO BY 

600 M3/H 
350 KPA 

COhCENTRATE BUl\NEk 

lilATER TANK 

OVERfLOlil lilATER TANK 

20 Ml 
CCM:RETE 
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aUT(J(UHP\J UY/ U•Ut.EERINC DI VI SICH 
PROJECT :PPCL P\klTE SHELTER 

CL I ENT : PPC.L 
DOCUMENT: EQ.l..ISHATJ 

--
DATE :e3-!l-l2 PAGE Nu: 10 
DEPARTMENT :PRGJECT 

OUTatUMN hO :360 100 900 002 ALT2 CLIENT t\Q : 
JAT E :OS.05 .83 DESIGN :VS 

220-519-J 100 

EWIPMENT TYPE 

VCLUME 
MATERIAL 

220-519-QZCO 

ECllPMENT TYPE 

VOLUME 
MATERIAL 

RE'llS IGI\ :o 

JACKET WATER TA~K 

~00 Ml 
CCl\Cl<ETE 

SPRA., hA TEil TAt\K 

300 Ml 
CChCRETE 

I 220-56?-0100 

I 
I 
r 
I ,. 
re 
r 
r 
l 

I 
. 
I 
I' 

ECUIPMENT TYPE Efi'.ERGENC Y OA,.PER Bf H1EEN f Sf-MIHB 
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CUTOKUMPJ ~Y/EN~l~EERl~G DlVl~IC~ 
PROJECT : PPCL P"WRITE SMELTER 

Cll ENT : FPC!. 
DOCUMENT: EQ.LlSH AT J 
Ot;TOKUMPJ Nt :3C.O 100 900 002 Al 12 
DESIGN :vs 

230-124-J100 

EQUIPMENT TYPE 

CAPACITY 
PRESSURE 
GAS FLO~ 
TEMPERATURE 

730-212-0100 

ECU IPMENT TYPE 

CAPACITY 
PRESSURE 
T EMPERAiU RE 

230-212-0 200 

EQUIPMENT TYPE 

CAPACITY 
PRESSURE 
TEMPERATURE 

230-372-J100 

EQUIPMENT TYPE 

SERVICE 

230-3 72-0200 

EQUIPMENT TYPE 

SERVICE 

210-372-0 300 

EQUIPMENT TYPE 

SERVICE 

DATE :e3-11-L2 l>A\iE f~u: 
DEPARTME~T :PROJECT 

CLIENT NO : 
REVISIOll. :o 

hASTE HEAT 3C1LER 

SATURATEC STEA~ 150 
70 

i~suoo 

INLET 1250 
C~TLET 350 

Pt<CCESS GAS FA~ 

7200C NM3/H 
4 KPA 

360 c 

PROCESS GAS FAN 

72000 NIO/H 
4 KPA 

:!60 c 

EJECT CR 

T/H 
BAH 
N~3/H 

c 
c 

BY-PASS EJECTCR 8ETREEN 
hHO AhO EP. 

EJECTC,R 

BY-BASS EJECTuR AFTER EP. 

EJECTC.R 

BY-BASS EJECTCR AFTER EP. 

l 
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O~TOKUMPJ ~~/E~~lNEERl~G Ol~lSlt~ 
PROJECT : PPC.l PYk IT E S.~ El TEP 

CLIENT : FPU 
DOCUMENT: EQ .LISH AT> 
OUT (J(UMPJ ~L : 3(;0 l OJ 900 002 Al T 2 
DESIGN :VS 

230-376-J 100 

EQUIPflfENT TYPE 

SERVICE 

CAPACITY 
HEAD 

2 30-3 7 6-J 20 0 

EQUIPMENT TYPE 

TYPE 
SERVICE 

CAPACITY 
HEAD 

230-421-J lOC 

EQUIPMENT TYPE 

TYPE 
SERVICE 

CAPACITY 
TEMPERATURE 

230-421-J 20CJ 

EQUIPMENT TVP E: 

TYPE 
SERVICE 

CAPACITY 
T EM PER A TU RE 

2 30-562-J lO&il 

EQUIPMENT TYPE 

SERVICE 

OAfE :83-11-22 PA~!: f-tLi: 2 
DEPARTMENT :PRuJECT 

CLIENT "C : 
RE\llSICN :o &>ATE :J9.05.83 

i.ATER PUffP 

WhB CIRCULATIOh ~ATE:k PUMP 

1200 Ml/H 
'tO M 

.. ATER PUMP 

TuRBl~E GRIVE ~ATE~ PJ~? 
hHB CIRCULATIC~ hATlR P~MP 
FGR EMERGEt.C~ 

1200 "43/H 
40 :-1 

ELECTkOSIATIC PRECIPITATOR 

FGR hHB 

7200C 
360 

~M3/1-

C 

ELECTRLSTATIC PkECIPITATOR 

FC.R hHB 

72000 
Joo 

NM3/ .. 
c 

DISC VALVE 

FCR EP. 
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OUTOKUMPU UY/ENLlhEERING OlVISICI\ 
P~OJECT :PPCL P~RITE S~ELTER 

CU ENT : PPCl 
DOCUMENT: EQ.LISHAT J 
OUTOKUMPU Nu :lt.O 100 900 002 ALTZ 
DESIGN :vs 

2 l0-5 62-J 200 

EQUIPMENT TYPE 

SERVICE 

OATE :el-11-ll PAGE ~v: 3 
OEPARlME~T :~RUJECT 

CLIENT 1\0 : 
KEVISIOI\ :O OAT E :Oli .Ci5 .o3 

DISC VALVE 

FCR EP. 
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OUTOKUMP~ OY/ENLlNEERl~G OIYISIGN 
PROJECT : PPU. PYR llf S;4EL TER 

CLI E:'iT : PPCL 
OOCUMENT:EQ.LJSTCATI 
OUTOKUMPJ N~ :JLO 100 ~co 002 ALT2 
DESIGN :vs 

240-140-010'1 

EQUIPMENT TYPE 

TYPE 
SERVICE 

OIMENSIU.~ S 

240-140-0200 

EQU IPMEHT TYPE 

TYPE 
SERVICE 

DIMENSiffiS 

240-168-\l 100 

EQUIPMENT TYPE 

CAPACITY 
HAIN OIMEN~JONS 

240-168-J200 

EQUIPMENT TYPE 

CAPACITY 
MAIN 01 ME NS JONS 

240-168-0300 

EOJ IPMENT TYPE 

CAPACITY 
MAIN DIMEhSJONS 

DATE :a?-11-.l2 PAGE m;: l 
OEPAklHEhT :PRGJECT 

CLIENT t.O : 
REVISION : 0 .JATE :u9.05.83 

LAUNDER 

FGR illlHB OUST 

LENG Th 4000 fi'M 

LAllNDER 

FCfC EP OUST 

lENGTli 25000 MM 

CRAG COhVEYU~ FOR ~hB OUST 

l~ T /H 
LEN~TH 4000C HM 
klOTh 8~C H~ 

DRAG COhVEYOI' f OR EP OUST 

5 T/h 
LEf\b TH 20000 l'IM 
klOTt: 50C MM 

DRAG CONVEYOR FOR EP OUST 

5 T/H 
LENGTH 20COC MM 
WIDTH 5~C MM 
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OUTOKUHPIJ LY/ t.N'-lNtERIN~ Cl Vl SIC"' 
PROJECT : PPU PYJdTE SMELTER 

CLIENT : FPCL 
DOCUMENT: EQ .LISH AT I 
Ol.ITCKUMPJ t.O :3t.O 100 900 002 ALT2 
DESIGN :VS 

21t0-l68-.)'t00 

EO\JIPMENT TYPE 

CAPACITY 
MAIN DI MEl\S10NS 

240-168-.JSOO 

EQUIPMENT TYPE 

CAPACITY 
MAIN OIHE"'SILt.S 

240-314-J 100 

EQUIP ME NT TYPE 

SERVICE 

CAPACITY 

240-3 llt-\J 200 

EQUIPMENT J)'Pl 

SERVICE 

CAPAC.I TY 

240-314-0300 

ECU IPMENT TYPE 

SER VI CE 

CAPACITY 

DATE :8.l-ll-~L ~AGE N~: 
OEPARTME~T :PROJECT 

Cl IEiH l\U : 
REVISlOl't :O 

DRAG CCNVEYOfi FOk EP Ju~T 

5 T/t: 
LEl\GTh 20COC MM 
'-IDTtt 51.lC Mfl 

DRAG cor•VEYLJ~ FOR EP JU:i T 

5 T/H 
LEMiTH .lOCOC HM 
'- IDTli 500 MM 

SLURRY Pl.MP 

FGR tCLLECTICN TANK 

130 M3/~ 

SLURRY PUMP 

FOR tLLLECTlCN TANK 

130 '43/H 

SLURRY PUMP 

UNOERFLuh SLURRY PUMP 

25 f"3/H 



I 
I 
I 
I 
I 
•• 
19 
I 
I 
I 
I 
I 

•• 
19 
I 
n 
TI 

r 

OUTOKUMPIJ CY/ EtH,.INEER W~ DIV I SI Ct\ 
PROJECT : PPC.l PYr.. ITE SMELTER 

CU ENT : FPCL 
OOCUMENT:EQ.LISJlAT) 
OUTOKUMPU Nu :3,L 100 90J 002 ALT2 
DESIGN :vs 

2~-374-J400 

ECUIPMENJ TYPE 

SERVICE 

CAPACITY 

2ie0-376-\l100 

EQUIP ME NT TYPE 

SERVICE 

CAPAC ITV 

240-316-0200 

EQU IP>1ENT TYPE 

SERVICE 

CAPACITY 

l't0-510-\J 100 

EOU IP ME NT TYPE 

SERVICE 

VCLUME 
MATERIAL 

2 40-518-1) 10 0 

EOU IPMENT TYPE 

SER VI CE 

VGLUME 
MATERIAL 

:.. :83-ll-l2 i>At:;[ l\u: 3 
OE~ARTMENT :fROJcCT 

CLIENT 1\0 : 
REVISION :Q UATc :o9.Q5.83 

SLURRY PU~F 

UNOERFLO• SLLRRY PLMP 

25 Ml/H 

1-AlEk PUMP 

CV ER FLO-' 

130 M3/H 

•ATER PUMP 

CVERFLCW 

130 M3/11 

C~LLECTICN TAt;K 

FuR hHB ANO EP DUST 

10 M3 
CCl\CRETE 

PlJMP TANK 

OVERFLOh illATER PLMP TANK 

500 1'3 
CONCRETE 



OUTOK\JMP\J UY/ENtall'-EERH~G CIVISl1..f\ 
PROJECT : Pt>C.L PYf- lTE S~EL TER 

Cll ENT : PPC:l 
DOCUMENT: E~ .L ISTC AT J 

--
OATE :aJ-U-ll PAGE r .. o: 
DEPARTMENT :PROJECT 

OUTOKUMPU N&; :360 10\l 900 002 ALT2 CLIENT f\O : 

l 

I 
I 
I 

I 
I 
I 
I 
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I ,• 

DESIGN :VS 

2,.0-520-\> 100 

EQUIPMENT TYf E 

SERVICE 

VCLU~E 
MATERIAL 

2'-0-520-0200 

EQUIPMENT TYPE 

SERVICE 

VCLUME 
:'4ATER IAL 

240-520-J 300 

EQUIPMENT TYPE 

SERVICE 

VCLUME 
MATERIAL 

240-520-0 40 0 

EQUIPMENT TYPE 

SERVICE 

't ) VOLUME 
'4ATERIAL 

f 2'-0-520-0 500 

EQUIPMENT T'IP E 

SERVICE 

VOLUME 
MAT ~RIAL 

REVISICf\ :o OAT E :09.0, .8.J 

FLCOI\ SUMP 

PULPl~G SUMP FCR Whd JUST 

l Ml 
STAINLESS STEEL 

FLOOR SUMP 

l ~3 

STAlf\LESS STEEL 

FLCJR SUMP 

PULPING su~P FCk EP DUST 

1 Ml 
STAlf\LESS STEEL 

fLCOR SUMP 

PULPl~G SUMP FCR EP OJST 

l Ml 
STAlf\LESS STEEL 

FLCOR su.-P 

P~LPl~G SUMP FOR EP OUSl 

1 Ml 
STA lf\LE SS STEEL 
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OUTOKUMPU OUEN~lt.EERIN\i OIVISICN 
PROJECT : PPCL PYRITE S;.tEL TER 

CLIENT : PPCL 
DOCUMENT: EU.L !SH AU 
OUTOKU"PJ N~ :3~0 100 900 002 ALT2 
DESIGN :v~ 

2~-532-J 100 

EQU IP"IENT T WE 

Dl ... ENSIOO S 
MATERIAL 

OATf :83-11-22 PA~c NG: 5 
OEPART~E~T :PRQj[Cl 

CLIENT ~O : 
REVISIGh :Q UATE :u9.05.83 

THICKENEI' 

01A."4ETER 
CCNCllETE 

3JCOO MM 
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CJTQl(IJMP.J OY/ENlJl~EERl~IG CIVISICN 
PROJECT : PPU PYk 1 TE S~ ELTER 

CLIENT : PPC.L 
DOCUM~NT:EQ.LlSllAT) 
OUTOKUMPJ N~ :J'O 100 ~00 002 ALT2 
DESIGN : V~ 

310-129-'1 lOJ 

EQUIPMENT TYPE 

CAPACITY 

PRESSURE 

GAS FU.1 .. 
TEMPERATURE 

310-129-0200 

EQUIPMENT TYPE 

CAPACITY 
PRE SS'JRE 
GAS F LC .. 
TEMPERATURE 

310-204-J lOC 

ECIJIP~ENT TYPE 

SERVICE 

HEIGHT 

.310-209-0100 

EQUIPMENT TYPE 

310-209-J200 

EQUIPMENT TYPE 

310-209-·) 300 

EQUIPMENT TYPE 

OATE :8:?-11-,l PAGE I'.~: 
~EPARTME~T :PROJECT 

CLIENT 1\0 : 

1 

REVISIOH :Q JATE :J9.05.tU 

SULPt-UR CG~DENSI~~ ilLILER 

::>ATURATfO STEAJll 20 T/H liUGtU 
SATURAT~O STEA~ 8 T/H (LOaJ 

5 ,.:> ll.\K 
1,7 i3AR 

l ~5000 ;-.:43/H 
l~LET lbC C 
OUTLET 150 C 

GAS CCOLING fCILER 

SATURATEC STEA~ 2i T/H 
5, 5 BAR 

1300CO 
l~LET 
CUTLET 

STACK 

~M3/t-

4aO C 
2GC C 

FOR SULPHUR Lll\c A~U PUWER PLANT 

l~O 

MiATEF. LOCK 

kA l( R Lu CK 

hATEf< LOCK 
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OUTUKJMPJ l. Y/ Ha.lM~ERING D& VI SIC~ 
PROJECT :PPCL PYklTE S:litELTER 

CLIENT : PP<.L 
DOCUMENT: E~ .LISH AT) 
OUTD<UMP.; hO :Jt,O 100 900 ~02 ALT2 
DESIGN :v~ 

310-212-0100 

EQUIPMENT TYPE 

CAPACITY 
PRESSUPE 
TEMPERA TU RE 

310-212-\) 200 

ECUIPMENT TYPE 

CAPACITY 
PRESSURE 
TEMPERA TU RE 

] 10-212-J 300 

EQUIPMENT TYPE 

SERVICE 

CAPAC ITV 
PRESSURE 
TEr4PERATU RE 

310-212-\lltOO 

EQJ IPHENT T yp f; 

CAPACITY 
PRESSURE 
TEMPERATJRE 

31'1-212-\J 500 

EQlJ IPHENT TYPE 

SERVICE 

CAPACITY 
PRESSU~E 
TEMPERAT\JRE 

UATE :al-11-Ll PA~( Nu: 
DEPARTME~T :PRJJECT 

(l IENT hG : 
kEVlSICh :o 

PkGCESS GAS FA~ 

12000 NMJ/H 
4 KPA 

170 c 

PkOCESS GAS FAN 

12000 NM3/H 
le KPA 

17C C 

CC~B~STICN AIR FAN 

FOR GAS ~EtiEATER 

20000 Nfl'l/H 
17 KPA 
35 c 

CC~BUSTICN AIR FAN 

20000 Nfl'3/H 
17 KPA 
35 c 

f At\ 

EXhA~ST GAS FAN 

80000 NM3/H 
Zt5 KPA 

140 c 

i:>ATE :oc;.o5.83 
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OUTCKUMPJ OY/EN~INEERING CIVISICN 
PROJECT : PPU. P~RITE SMELTER 

f.ll ENT : PPCL 
DOCUMENT: EQ.LlSHAT) 
OLTOKUMPJ NCi :3t.O lOC 900 002 ALT2 
DESIGN :vs 

3 l0-212-J tO G 

EQUIPMENT TYPE 

SERVICE 

CAPACITY 
PRESSURE 
TEMPE RA Tl.IRE 

310-281-J 100 

E~U IPHENT TYPE 

SERVICE 

CAPACITY 

TEHPERATUPE 

310-370-0100 

EQUIPMENT TYPE 

TYPE 
SERVICE 

CAPACITY 

Jl0-310-0200 

EQU IPHENT TYPE 

SERVICE 

CAPAC:ITY 

310-376-.>100 

EQUIPMENT TWf 

SERVICE 

CAPACITY 
PRESSURE 

I 

I I I I I 

DATE :eJ-11-iL PAG( ~: 3 
OEPAR IME:H :PRJJtCT 

C.LIENT f\G : 
REVISICf\ :o :JAT( :OCJ.05.83 

FAN 

EXHAUST ~AS FAN 

800JO NM3/H 
2,5 KPA 

140 c 

GAS ~EHEATER 

FCP PROC.ESS GAS 

GAS INLET 140CJO ~~3/H 
CUTLET ltOOOO ~M3/H 

INLET/OUJLET 150/435 C 

FlJEl C.ll PUMP 

FCR uAS REHEATER 

2 M3/H 

FUEL OIL Pl.IMP 

FOR GAS REl-!EATER 

2 H3/H 

litATER PUMP 

FOR GAS SCRUBBER 

JOO '43/H 
600 KPA 
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OLTGKUMP.J uY/ l:N(;U.EERIP~G Cl VlSlC~ 
PROJECT : PPCL PYk IT E S." EL TE~ 

CLIENT : PPCL 
DlJCUMENT:EQ.LISTCATJ 
OUTOKUMPU Nt :3LO 100 9CO CC2 Alll 
DES IGt. :VS 

310-3 76-J.200 

ECUIPMENT TYPE 

SERVICE 

CAPAC I TY 
PRESSURE 

l 10-lt20-J 100 

ECUIPMENT TYPE 

CAPACITY 
T EMPERAT\JR[ 

310-420-Jl\lO 

EQUIPMENT TYPE 

CAPACITY 
TEMPERATJRE 

310-lt23-J 100 

EQUIPMENT TYPE 

SERVICE 

CAPACITY 
GAS TEMPE ICATUl\E 

310-ltl l-J 100 

EQUIPMENT TYfE 

CAPACITY 
TEMPERATURE 

OATE :83-11-Ll PAGE N~: 4 
O~PART"ENT :PROJECT 

LLIENT I'\~ : 
REV1SIOt\ :O OATE :O<i.05.dJ 

.ATER PUf'P 

FOR GAS SCRUeBER 

300 Ml/ti 
~oc KPA 

CEMISTER 

lit5JOO N'43/~ 
150 c 

OE1'41STER 

160000 NM3/H 
135 c 

SCRUBBER 

FCR PROC.ESS GAS 

160000 NM 3/H 
l~LET 135 C 
CllllET 50 C 

AGGLCHERATCK 

145 000 NMl/~ 
150 c. 



• t 
e 
I .,, 
I 
I 
I 
I 
I e 
r ,_ 
I 
r 

OUTOK\JMPJ ~Y/l:f,.\11:.i:Ekl~~C CIVISIC~ 
PROJECT : PPU PU. ITE Sllta TEI' 

CLIENT : PPU 
DOCUMENT: EQ .L 1S1 l AT I 
OUTOKUMPJ hG :3~0 lOJ 90~ OOl AL12 
DESIGN ;y~ 

310-433-QlOG 

EQUIPMENT TYPE 

CAPACITY 
TEMPERA li.JRE 
lltATERIAL 

3 l0-433-a200 

EQUIPMENT TYPE 

CAPACITY 
TE,.PERATURE 
MATERIAL 

310-433-\l 300 

EQJIPMEl•l TYPE 

CAPAC IT~ 
TEMPERATUKE 
MATERIAL 

310-464-J 100 

EtUIPMEhT TYPE 

GAS FLC.1W 
TEMPE RAT\JRE 

310-464-\l 200 

EQUIPMENT TYPE 

GAS FLOM 
TEMPERATURE 

OATt :8~-11-..:2 PA\it M~: 5 
OEPARTME~T :~ROJECT 

CLIENT l\C : 
kEVISlCJN :u .>AT£: :09.05.83 

I-GT CATALYlER 

l5~00C t-.MJ/ti 
1teo c 
STAlf\LESS STEEL 

tCLD CATALYlER 

80000 NM3/H 
260 ( 
STEEL 

tGU> CATAL'flER 

aocoo NM3/H 
260 ( 
STEEL 

SULPhUR CO"O~NSING TC9'ER 

eococ NM3/H 
INLET 2b0 C 
CUTLET 135 C 

SULPhUR CChJlNSl~G TC.WER 

80000 hM ?/~ 
It.LET 2b0 C 
CUTLET 135 C 
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JUT(){UHPJ iJY/ErU.ii\EERHHi ClVISI~~ 
PROJECT : PPu P'Utl TE SHELTER 

Cl I ENT : PP c.L 
OOCUMENT:EQ.LISICAT) 
OUTatUMPJ NCi :3to 100 900 002 ALT2 
DESIGN :V~ 

3 l0-532-J 100 

ECUIPMENT TYPE 

SERVICE 

OIHENSION S 
MATERIAL 

310-532-\JZOC 

EQJ IPMENT TrP E 

SERVI Cf 

0 lHENSIOOS 
MATERIAL 

I 

DATE :e!-11-il PA~E ~~: b 
OEPARTMEUT :PROJECT 

CLIENT t-0 : 
kEVISICN :Q ~Alt: :J9.05.83 

THIC.KENEIC 

FGR SC.RUBBEH. 

DIAMETER llOCO MM 
._000 

THICKEr4ER 

FCR SCkU BBE~ 

CIAMETER ~lJOO ~M 

hC.CO 

II I 11___'__1 ~---"--~-'-'--'--"---~---'-----"-~~11.....:.:....:....-"-~...l...i--i--------...... --------..... --.................... . 
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OUTCKU~Pu ..,)'/Da.If\EERHHi CIVISIC~ 
PROJECT :PPCL PYRITE S~ELTER 

CLIENT : ?PCL 
OOCUMEtH: EQ .LISH AT) 
O~TOKUMPJ NC. !3b0 100 90Ci il02 ALT2 
DESIGN :V5 

120-111-a lOO 

EQJ IPMENT TYPE 

SERVICE 

VCLUME 
MATERIAL 

32\J-129-0100 

EQUIPMENT TYPE 

CAPAC ITV 
PRESSURE 

320-129-0200 

EQUIPMENT TYPE 

CAPACITY 
PRESSURE 

320-129~300 

E~UIPMENT TYPE 

CAPACITY 
PRESSURE 

320-129-0400 

EQUIP ME NT TYPE 

CAPACITY 
PRESSURE 

uATt :d~-11-,2 i>AGE r.u: l 
DEPARTMENT :PkOJECT 

CLIENT t.O : 
REVISICf\ :o OATE :09.05.63 

BIN 

LIME BIN 

5 Ml 
STEEL 

SULPHUR CCCLING BOILER 

SATURATED STEA' 3 1 5 T/H 
1,7 BAR 

SULPhuR CGCLING BGILER 

SATURATEG STEAM J,5 T/H 
1,7 BAR 

SULPhUR CGCLJN~ BulLER 

SATURATED STEA~ 3,5 T/H 
lr7 BAR 

SuLPhUR CGCLJNu fOILER 

SATURATED STEA, 3,5 T/H 
1,7 BAR 
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OUTOK:JMPJ uY/ tNLI f\EER ING Cl VI SllN 
PRGJECT :PPCL PYldTE S!'4E:LTER 

Cl I ENT : PPCL 
DOCUMENT:EQ.llSTCATJ 
OUTOKUMPJ NL : 3'-C 100 900 002 Al T2 
DESIGN :vs 

320-167-\)100 

EQUIPMENT TYPt 

SERVICE 

CAPACITY 
MAIN DIHENSlUt'S 

320-167-0200 

EQU IPHENT TYPE 

SERVICE 

CAPACITY 
MAIN DI HE NS lUNS 

320-16 7-J 300 

EQUIPMENT TYPE 

SERVICE 

CAPACITY 
MAIN OIME~SIONS 

320-l 72-J 100 

EQUIPMENT TYPE 

SERVICE 

CAP AC ITV 

OATE: :e3-ll-2l p~~E hu: 
DEPARTMENT :PROJECT 

CLIENT "U : 

.. 
L 

REVISlO~ :o OAT E :09.05.63 

BELT CO"'VEVOR 

FOR PRILLl~G TCWEk 

150 T/H 
LE~G TH 4000C M. ... 
alOTt: 65C 11:4 

3ELT CONVEYO~ 

FGk PRllll~b TCWER 

150 T/H 
LE~Glh 4JOJC MM 
•IDTt- t.5C f'M 

BELT CONVEYiJ~ 

FCR PRILLl~G S~LPHU~ 

150 T/H 
LENG Th 
•ICTt-

eococ MM 
65C fl'M 

SCREI- CO"VEVCH 

Fu~ LIME 

c-2oc KG/H 
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OUT(J(UMPU lJY/fN(,lf\EERWG ClVISIG" 
PROJECT :PPCL PYRITE S~ELTER 

CLIENT :PPCl. 
DOCUMENT: EQ .l. IS HAT I 
OUT()(UMPJ Nu :3()0 100 90J 002 Al T2 
DESIGN :V~ 

320-212-0100 

ECUIPf4ENT TYPE 

TYPE 
SERVICE 

CAPACITY 
PRESSU~E 
TE~PERATIJRE 

320-212~ 200 

EOU IP~ENT TYPE 

TYPE 
SERVICE 

CAPACITY 
PRESSURE 
TEMPERATJRE 

320-212-J 300 

EQUIPMENT TYPE 

TYPE 
SERVICE 

CAPACITY 
PRESSURE 
TEMPERA TLJJ.:i: 

320-212-J 400 

EQU JPMENT TYPE 

YYPE 
SERVICE 

CAPAC.ITV 
PRESSURE 
TENPERAT~RE 

OATE :an-U-i.l PA~E r.c;: 3 
OEPA~TMENT :PROJcCT 

C LIEfH l\G : 
REV ISIOh :o JATE :\J9.~5.83 

AIR CC.GLll\G FAI\ 

AXIAL fAf\ 
FOR PRILLlhG re.ER 

15COO NM3/t: 
350 FA 
35 c 

AIR CLCl. ING FAI\ 

AXIAL fAf\ 
FOR fklLLING TC~ER 

15000 f.IM3/t: 
350 PA 
35 c 

AIR CuOLING FAI\ 

AXIAl FAN 
FCR PRlllll\~ rr.wER 

15000 l\M3/H 
350 PA 
35 ' 

AIR CGOLlf'tG FAN 

AXIAL FAN 
FOR PRILLll\G TCWER 

75COO Nl43/~ 
350 FA 
35 c. 
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UUTOKUMPJ LY/H4Llt-EERlhG CIVISIC~ 
PROJECT : PPU. P'fR I TE S:'4EL TER 

Cll ENT : FPCL 
OOCOMENT:EQ.LISllATJ 

OATE :SJ-ll-22 PAGE NO: 
DEPARt,ENT :PRUJt'T 

OUTCKUMPJ N~ :lcO 100 900 CCZ ALT2 
OES IGN :vs CLIE1'H 1\0 : 

kEVISICI\ :c 

320-2llt-J100 

EQUIPMENT TYPE 

SERVICE 

CAPACITY 
PRESSURE 
T EMPERATUR.E 

320-244-010(, 

l:QUIPMENT TYPE 

TYPE 
SERVICE 

320-2 ¥.-0 200 

EQU I PH ENT TYPE 

TYPE 
SERVICE 

320-370-0100 

EQUIPMENT TYPE 

SERVICE 

CAPACITY 
HEAD 

320-370-J200 

EQUIPMENT TYPE 

SER \II CE 

CAPACITY 
HEAD 

AIR fLOlliER 

FOR PRILlll\G TCWER 

2000 NM3/~ 
10 KPA 
35 c 

GRAV ITV FILTER 

GLASS ~GCL FILTER 
FOR SULPHUR 

GRAV ITV FILTER 

GLASS kOOL -ILTER 
FOR St;LPHUR 

PUMP 

SULPHLiR PUll.P 

l5 M3/H 
25 M 

PUMP 

SULPhUR PUMP 

25 M3/H 
25 M 

4 



--
UUT()(UMPJ iJY/Ehl.ll\EERltH~ CIVISIGI\ DATE :8J-H-l2 PA.;E Nu: 
PROJECT : PPCL PU. 1-rE S~4El TER DEPARTMENT :PRuJECT 

I CLIENT : PPCl. 
DOCUMENT: EQ .LIS Tl AT J 

I OUT OKUMPJ hO : 3~0 l OJ 4l 00 002 ALT2 CLIENT l'\CJ . . 
DESIGN :vs REVIS IOI'\ :o DATE :o9.C5 .83 

I 320-3 70-J 300 

I EQUIPMENT TYPE: PUMP 

SERVICE SULPt:l.R PUMP 

I CAPACITY 25 M3/H 

•• 
HEAD 25 M 

320-17C-\>400 

19 ECUIPMENT TYPE PUMP 

SERVICE SULPhLR PUJICP 

I CAPACITY 25 M3/H 
HEAO 25 M 

I 320-310-J 500 

I 
ECUIPMENT TYPE PUMP 

SER VICE SULPl-!UR PUJIP 

I CAPACITY 25 M3/H 
HEAD 25 M 

I 120-3 70""\) 600 ,. EQUIPMENT TYPE PUMP 

SERVICE SULPhUR PUMP 

~ CAPACITY 25 M3/H 
HEAD 25 H 

r 320-370-J 700 

r 
EQUIPMENT TYPE PUMP 

SERVICE SlJLPlilJR PU'4P 

CAPACITY 25 M3/H 
HEAD 35 M 
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OUTO<UMPJ OY/ l•-.t.lNEEtUN\i OIVISl~~ 
PROJECT : PPc.L. P'Yk IT E S:-t El T ER 

C LI ENT : PP Cl 
~OCUMENT:EQ.LlSllAT> 
OUTCKUMPlJ NO :3~0 100 900 002 ALT2 
DESIGN :VS 

320-llC-0800 

EQUIPMENT lYPE 

SERVICE 

CAPACITY 
HEAD 

120-3 70-\l c;oo 

EQUIPMENT TYPE 

SERVICE 

CAPAC I TY 
HEAC 

320-3 70-l coo 

EQUIPMENT T\'PE 

SERVICE 

CAPACITY 
HEAD 

320-3 70-l lUO 

EQUIPMENT TYPE 

SERVICE 

CAPACITY 
HEAD 

320-370-1200 

EQUIPMENT TYPE 

SERVICE 

CAPACITY 
HEAD 

JATE :el-11-22 PA~E ~Q: b 
DEPARTMENT :PRGJECT 

CLIENT t.C : 
REVISIO~ :o 

PUMP 

SULPkUR PUfl'P 

25 M3/H 
35 M 

PUll'P 

SULPhl.R PU .. P 

25 ;4)/H 
35 M 

PUMP 

SlilPt:UR PU,.P 

25 M3/H 
l5 M 

PUMP 

SllLPt;uR PUMP 

50 M3/H 
25 M 

PUMP 

SULPh&.R PUfl'P 

5C M3/H 
25 :4 

llATE :o9.05.d3 
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OUTOKUMPJ ~YIENtlt-.[(Rl;~u UIVISl~f\ 
PllOJEC.l : PPQ PYldT E SMELTER 

Cl IENT : PPCL 
OOC~ENT: EQ.l.ISHAT I 
O~TOKUMP\J NC :3bC 100 900 OC2 ALT2 
DESIGN :VS 

320-3 70-1300 

ECUIPMENT TYPE 

SERVICE 

CAPACITY 
HEAD 

320-310-l ltOO 

ECUIPMENT TYPE 

SERVICE 

CAPACITY 
HEAD 

120-310-1 ~oc 

EQUIPMENT TYPE 

SERVICE 

CAPACITY 
HEAD 

320-3 70-1600 

EQUIPMENT TYPE 

SERVICE 

CAPACITY 
t:EAD 

320-170-1 700 

E CU IP ~ENT TYPE 

SERVI CE 

CAPACITY 
HEAD 

OATt :eJ-ll-2l ~A~E ~u: 1 
DEPARTMENT :PROJECT 

C..LIENT Mi : 
kEVISIGN :~ OAT E :09 .05 .8.J 

PU~P 

SiJLPtTUR Pu MP 

5 MJ/H 

25 " 

PUfitP 

SULPhLR PUMP 

5 M3/H 
2~ !'-1 

FUMP 

Sl.LPliUR Cl RC LL AT I Nu PUMP 

2'tC M3/H 
40 M 

PUMP 

SULPHUR CIRCLLATING PUMP 

24C f'3/H 
40 M 

PUMP 

SULPHUR CIRCLLATIN6:. PUMP 

24C M3/tt 
40 M 
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OUTOKUMPJ 1.1Y/LN41ll\EERlala OlVISIGN 
PROJECT : PPCL P~R ITE SMELTER 

CLIENT ;~PCL 
OOCUMENT:EQ.LlSllATJ 
OUTCKlJMPJ NC :3t.O 100 9 00 002 Al T2 
DESIGN :VS 

320-310-180() 

ECUIPMENT TYPE 

SERVICE 

CAPACITY 
HEAD 

320-3 70-1900 

l:OUIPMENT TYPE 

SERVICE 

CAPACITY 
HEAO 

320-3 70-2 coo 

E QlJ IP MENT TYPE 

SERVICE 

CAPACITY 
tiEAD 

320-370-2100 

EC:UIPMENT TYPE 

SERVICE 

CAPAC ITV 
HEAD 

320-370-.l200 

E CU l~MENT TYPE 

SERVICE 

CAPACITY 
HEAD 

O~TE :83-ll-2l PA~t Nu: 
OEPARJM(Nl :PROJECT 

C. L I EN T 1\0 : 
kEVISICI\ :o DATE :O<i.05.83 

SuLP~LR CIRCLLATIN~ PJ~P 

~40 t'l/H 
40 M 

PUf'P 

SULPHUR CI~C.LLATINu PUMP 

2teC MJ/H 
40 H 

PUMP 

SULPhUR ClR~ULArlNG PU~P 

240 Ml/H 
40 M 

PUMP 

SULPHUR ~lRCLLATING PU~P 

240 t'J/H 
40 H 

PUMP 

SULPHUR CIRC~LATING PUMP 

240 M3/H 
40 H 

I I I 



I 
I 
I 
I 
I 

•• 
• 
I 
I 
I 
I 
I 
•• 
1e 
I 
·I 

OUTUKu'4PJ C.\'/lNLH,l.EP.HHi CIVlSICI\ 
PROJECT : Pt>Ll P'f'" ITE SHEL TEI< 

Cl ENT : PPCL 
OuCUMENT:EQ.LlSICAT> 
OUTOKUMPJ N~ :)LO lOJ qoo 002 ALT2 
DESIGN :v~ 

jc:J-3 70-2 300 

EQUIPMENT TYPE 

SERVICE 

CAPACITY 
PRESSURE 

320-170-.l40u 

EQUIP ME NT TYPE 

SERVICE 

CAPAC I TY 
PRESSUPE 

320-371-\l100 

EQU IPMEf..iT TYPE 

SER VICE 

CAPACITY 
PRESSURE 

320-171-0 200 

EQUIPMENT TYPE 

SERVICE 

CAPACITY 
PRESSURE 

320·-3 71-\l 300 

EQUIPMENT TYPE 

SERVICE 

CAPACITY 
PRESSURE 

DATE :83-li-li ?A~E NU: 9 
DEPARTMENT :PROJECT 

CLIENT t\G : 
RE v IS ION : C uATE :J9.05.83 

PUMP 

SULPHUR PRllllt\G PUMP 

22 M3/H 
1600 KPA 

PuMP 

SULPHUR PRILLI~~ PUMP 

22 H3/H 
1600 KPA 

CCSAGE Pl.MP 

FUR LIME ;.t Ill< 

0-2,5 M3/H 
400 KPA 

tCSA(E PUMP 

FCR LIME ~ILK 

0-2,5 M3/H 
400 KPA 

DOSAGE PUMP 

FCR LIME MILi< 
STAND BY 

0-2, 5 M3/H 
400 KPA 
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OUTOKUMPJ LY/D-.L.i!'i(EKl~G 01v1s1u:-. 
PROJECT : DPCL PYf.. ITE SMELTER 

Cl I ENT : PPCL 
DOC U~E NT: EQ .L l SH AT J 
OUTl)(UMPJ NO :3~0 100 9 00 J02 Al T 2 
DESIGN :vs 

320-411-il 100 

ECUIPMENT TYPE 

CAPACITY 

320-411-JZOC 

EQlJ IPMENT TYPE 

CAPACITY 

320-509-J 100 

EQUIP ME NT TYP c 

SERVICE 

0 I MENSI U~ S 

MATERIAL 

320-511-J 100 

EQUIPMENT TYPE 

SERVICE 

CAPACITY 
VOLU'4E 
TEMPERATURE 
PRESSURE 

320-511-J20\l 

EQUIPMENT TYPE 

SER VICE 

CAPACITY 
VCLUME 
TEMPERA TU RE 
PRESSUkE 

UATE :63-11-22 PAGE ~u: lJ 
DEPARTMENT :PRJJECT 

CLIENT l\G : 
REVISION :O OAT E :J9.u5.83 

VI eRATING SCREEN 

150 1/H 

VlBRATING SCREEU 

l.50 T/H 

PRILLING TCWER 

SULP~UR PRILLING TChER 

DIAMETER 30000 MM, hEiu~T 400JO MM 
WALL THICKl\ESS 350 M~ 
C&..NCRETE 

AUTOCLAVE 

SULP t:U\ lilA SH I f>.G 

SULPHUR 29 T/H 
25 H3 
130 C (A~TCCLAVEJ 
3,5 BAR (AUTCCLAVEJ 

AUTOCLAVE 

SULPfiliR liaASH ING 

SULPHUR 29 T /H 
25 HJ 
130 C CAUTCCLAV~J 
J,S BAR CALTCCLAV~J 
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OUTJKUMPJ ilY/ENLl~EERING CIVlSICN 
PROJECT : PPC..L P~~ITE SMELTER 

Cll ENT : FPCL 
OGCUMENT: EQ .L ISTl AT J 
OUTOKUMPJ NC :3«.0 100 900 CC2 ALT2 
DESIGN :vs 

320-515-J 100 

EQUIPMENT TYPE: 

SERVICE 

VCLUME 
MATERIAL 

320-515-0 200 

EQU IPMErH TYPE: 

SERVICE 

VCLUME 
MATERIAL 

320-516-0100 

EQUIPMENT TYPE 

SERVI CE 

VOLU:-tE 
MATERIAL 

320-518-J 100 

EQUIPMENT TYPE: 

SERVICE 

VGLUME 
MATERIAL 

~ATE :sJ-11-22 PAuE ~u: 11 
OEPARTMENT :PROJEC..T 

CLIENT ~G : 
REVISIOf\ . ,, . " 

MEASl.RlNG TA~K 

SULP~UR MEASURING TA~K 

6 Ml 
CCf\CftETE 
STEA~ HEATING PIPES 

MEASURING TA~K 

SULPHUR MEASLRING TANK 

t M3 
CCf\CflETE 
sreA~ HEATING PIPES 

Ml XI 11.G T A"K 

FGR LIME MILK 

25 Ml 
STEEL 

PUMP TA~K 

DATE :J9.C5.83 

LIQUID S~LPHUR CIRCULATl"~ TANK 

110 tol3 
CCNC~ETE 
STEA~ HEATING PIPES 

I~- 11_!.l.l,_ .. __ _J,ilJ 
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OUTOKUMPU u._/ Et..Cil ~EER ING CI VIS ICN 
PROJECT : PPCL P)l\.ITE SMEL TE~ 

CLIENT : PPCl 
DCCUMENT:EQ.LISTlATJ 
OUTOKUMPJ NC :3t.O 100 900 002 ALT2 
DESIGN :vs 

120-s1a-J2uo 

EQUIPMENT TYPE 

SERVICE 

VCLUME 
MATERIAL 

120-518-0 300 

EQIJ lP:-IENT l)'PE 

SERVICE 

VOLUME 
MATERIAL 

320-518-\)400 

ECJ IPMENT TYPE 

SERVICE 

VGLUME 
MATERIAL 

320-518-J500 

EQUIP ME NT TYPE 

SERVICE 

VOLUME 
MATERIAL 

UATE :83-11-22 ?A\iE NG: ll 
uEPARTMENT :PROJECT 

C Ll~NT ttG : 
REVISlOtt :o 

PUMP TAt•K 

SULPhUR PUMP l'NK 

l& 1'3 
CGf\CRETE 
STEAfl HE AT 1~-.G PIPES 

PUMP TANK 

SULPHUR PUPIP TANK 

113 M3 
CONCRETE 
STEAi' HEATING Pl PES 

FUHP TANK 

SULPhlJR PUMP TANK 

10 ,.,,3 
CONCRETE 
STEAM HEATING Pl PES 

FUMP TANK 

SULPh~R PUMP TANK 

18 Ml 
CGNCRETE 
STEAM HEATING PIPES 

llATE :09.05.83 
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OJTOKJMPU fJ'll Ett<iINEEkl~v DIVISION 
PROJECT : PPCL P'fft ITE S"El TER 

Cl I f."4 T : PP Cl. 
DOCUMENT: EQ.L.lSHATI 
OUTlltUMN tiO :3~0 l 00 900 ooi Al Tl 
DESIGN :vs 

320-518-J6'>0 

EQUIPMENT T'IPE 

SERVICE 

VCLUME 
MATERIAL 

] 20-518-J 700 

EQUIPMENT TYPE 

SER VI CE 

VCLUME 
HAT ERIAL 

3 20-519-J 100 

ECUIPME:NT TYPE 

SERVICE 

VOLUME 
MATERIAL 

320-519-JZOO 

EQUIPMENT TYP f: 

SERVICE 

VCLUME 
MATERIAL 

DATE :83-U-4:.2 PAliE r .. ~: 13 
DEP,kTME~T :~RGJE~T 

Cl IENT J\O : 
RE~ISIC:J\ :o ~ATE :o«i.05.83 

PUMP TAt:K 

SULPHUR PUf'P TAflK 

18 '-3 
CCNCRETE 
STEA, HEATING PIPES 

PUMP TANK 

SULPt-LR Pu~P T At~K 

18 '43 
CCNCRETE 
STEAM HEAT It,i~ PIPES 

TAf\K 

SULPttUR TANK 

100 fl!3 
STEEL 
STEAM HEAT I~•G PIPES 

CAY TANK 

SULPttlJR DA'f TAfttK 

400 l'J 
STEEL 
STEAM 11EAT ING PIPES 
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OUTOK~MPJ ~Y/Eh~l"l[Kl~~ 01V1S1C~ 
PROJECT : PPU. P"ti' ITE SMEL TCF. 

Cll ENT : PPCL 
OOCUMENT:~.LISllATI 
~llTOKUMPJ NL :3t.C 10'1 900 00.l ALT2 
OESIG., :vs 

330-212-J lOU 

E~U lt>MEttT T WE 

SERVICE 

CAPACITY 
PRESSURE 

330-2~3-a lOG 

EWIP~ENT T"tPE 

FILTER AREA 

130-370-J100 

EQUIPMENT T \PE 

SERVICE 

CAPACITY 
HEAD 

330-370~200 

EQUIP>tENT TYPE 

SERVICE 

CAPACITY 
HEAD 

330-370-0300 

EQUIPMENT TYPE 

SER VICE 

CAPACITY 
HEAD 

11111 II 

OATE :&J-u-.a PAuC:. :.(,,: .l 
OEPARTMf~T :P~CJECT 

C LIEhT ~G : 
REilSIOt\ :o OATE :\J~.~5.H.3 

FA" 

EX .. Al.ST GAS fAt. 

5000 f\Ml/H 
SOC PA 

CRUM FILTE~ 

"' 5 l'.2 

PUMP 

UMlERFLCH• PUf'P 

2 M3/H 
15 M 

CNOE~lOlli PUMF 

2 f'l/H 
15 M 

PUMP 

CVERf LuW PvMP 

15 H3/H 
20 M 
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JUTOKUMPJ uY/ENblNE[RING OIVISIO~ 
PROJECT :PPCL P~kITE SMELTE~ 

CLIENT :PPCL 
OOCUMEhT:Eu.LIST(ATJ 
OUlOKUMPJ NO :3c0 lOU 900 002 ALT2 
DESIGN :vs 

330-370-0400 

EQUIPMENT TYPE 

SERVICE 

CAPACITY 
HEAD 

330-3 75-0 100 

EQUIPMENT TYPE 

CAPACITY 
VACWM 

330-510-J 100 

EQUIPMENT TYPE 

SERVICE 

VCLUME 
"ATERIAL 

330-510-J20G 

EQUIPMENT TYPE 

SERVICE 

VCLUME 
"ATER I AL 

330-518-0100 

EQUIPMENT TYPE 

SERVICE 

VOLUNE 
MATERIAL 

DATE :83-11-22 PAGE ~~: 2 
OEPARTMENJ :?ROJELT 

CLIENT "O : 
REVISIO" :O OAT e :uS.05.83 

PUMP 

CVERFLOk PUMP 

15 M3/H 
20 M 

VACUlifil PU .. P 

ft,5 1'3/Mlh 
UNDER PRESSU~E 6C~ HM HG 

TA"K 

COOLING TANK 

5 l'l 
ACID PRlJC.F STEEL 

TANK 

SULPhURlC ACID TAhK 

3 Ml 
STEEL 

PU"P IANK 

UNDcRFLO~ PU~P TANK 

5 f'l 
ACID PROCF STEEL 
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OUTOK~MPJ uY/E~Ll~EERl~G ClVISICN 
PROJECT : PPCL P'fl\lTE SHELTER 

CLIENT : PPCL 
OCX:UMENT:EQ.LIStlATI 
OU:-CJ<UMPU NG :3e>O 100 900 002 ALT2 
DESIGN :v~ 

330-518-Jl(;~ 

EQUIPMENT TYPE 

SERVICE 

VCLUME 
MATERIAL 

330-521-0100 

ECU IPMENT TYPE 

VCLUME 
MATERIAL 

330-532-'1 lUCi 

EQUIPMENT TYPE 

D IMENS I or.s 

DATE : 6 l-ll-l2 PA\iE t .. u: ) 

OEPA~tMENT :PROJECT 

CLIENT ~O : 
RE\llSIO~ :c OATE :o'i.05.83 

PUMP TAf~K 

CVERFLOW PU~P TANK 

15 Ml 
AC. ID PROGf STE El 

REACTOR TA~K 

.J Ml 
STEEL 
BRICKllhlNG ANO RUB6ERllEJ 

THlCKEf\ER 

OIAMElER 3500 '4:4 
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OUTOKUMPJ '-''r./ ENGlt.EERWG CIVISIC~ 
PROJECT :PPCL P~RITE ~~ELTER 

CLIENT : FPCL 
OCXUMENJ:EQ.LIST&ATI 
OUTOKUMPJ Nt :3ti0 101 900 002 Al T2 
DESIGN :vs 

410-117-0100 

EQUIPMENT TYPE 

SERVICE 

VCLUME 

e MATERIAL 

I 410-117-0 2<i0 

:e EtUIPMENT TYPE 

SERVICE 

I 
I 
I 

VOLUME 
MATERIAL 

410-117-V 300 

EQUIPMENT TYPE 

SERVICE 

VtLUME 
MATERIAL 

1t10-161-v 100 

) EQUIP ME NT TYPE 

CAPAC I TY 
MAIN 01 ME ~S IONS 

) BELT .. IDTh 

410-167-020G 

EQUIPMENT TYPE 

TYPE 

CAPACITY 
MAIN DIMENSILt.S 
BELT WJDT t1 

DATE :&l-11-22 PAuE ko: l 
OEPARlMENT :PRJJECT 

CLIEHT l\G : 
l\EVISICI\ :o OAT( :J<;.OS.83 

eu .. 

FSF-MATTE FEED dlN 

CTGTALI 250 f'l 
STEEL 

BIN 

FSf-f'ATTE FEED BIN 

(TC.TALI 25C 1'3 
STEEL 

811\ 

COAL FEEU Bii\ 

l TCTAU 50 M3 
STE:E L 

BELT CON 'IEYOf\ 

200 T/H 
LEt.GlH lOCC"C MM 
801) 1'14 

BELT CCNVEYOfC 

SHUTTLE BELT CCNVEY~R 

200 l/H 
LENGTH 800C MM 
eon MM 
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OUTOl(.,MPJ uY/ lMil ~EER If•~ 01 VI SIOt\ 
PROJECT : PPCI.. PYRITE SHEL TEil 

Cll ENT : PPCL 
DOCUMENT: E.:. .LISH AT I 
OUTCXUMPJ t~J :3t.O 100 900 002 ALT2 
DESIGN :v~ 

ltl0-16 7-0 300 

EQUIPMENT TYPE 

CAPACITY 
MAIN DUE NSIC;t.S 
BELT NIDT~ 

ltl0-202-J lOC 

ECU IPMENT TYPE 

SERVICE 

VOLUME 
MATERIAL 

It 10-218-'J 10 c 

E CU IPMENT TYPE 

SERVICE 

CAPACITY 
BELT LE~TH 
BELT WIOT t: 

ltl0-218~200 

EQUIPMENT TYPE 

SERVICE 

CAPAC IT't 
ea T LEN" TH 
BELT WIOTJ4 

It 10-218-0 300 

EQUIPMENT TYPE 

SERVICE 

CAPACll't 
ea T LENG Th 
BELT WIDT 11 

DATE :83-11-il PAGE N~: 
DEPARTMENT :PROJECT 

CllENl t\u : 
REVISIGI\ :O 

3ELT CCN'IEYOIC 

ltO Tit-: 
LE~CiTh 13CJO MM 
~5C toe 

hCPPER 

FEl:O hCPPEIC 

10 .M3 
STEEL 

BELT FEEDER 

.>ATE :09 .05 .tu 

BELT FEEDER FDR fSF-MATTE 

10-ft.C T/H 
7000 MM 

800 "" 

BELT FEEDER 

BELT FEEDER FOR FSF-MAfTE 

10-'tC T/H 
1000 M'4 
800 ~M 

BELT FECOE~ 

BELT FEEOEk FCA COAL 

0,5-5 T /H 
10000 MM 

650 "" 



01.JTOKUMPU G'WI Et'll NEtRl:H; 01 VIS lCI\ 
PROJECT : PPtl P"VR ITE SHELTER 

I 
e 
I 

Cl I ENT : PPCL 
OOC:UMENT: EU.LISH AT) 
ou:oKUMPU hC :3LO 100 900 002 ALT2 
DESIGN :VS 

4 20-106-J lU (I 

EQUIPMENT TYPE 

SERVICE 

OIMENSICJiS 

MATERIAL 

420-117-J lOC 

~ EQUIPMENT TYPE 
• 

I 
I 
I 
I 
I ,. 
It 
I 

SERVICE 

VCLUME 
MATERIAL 

421)-167-0100 

EWIPMENT TYPE 

SERVICE 

CAPAC ITV 
MAIN OlMENSlL.hS 
BELT ~IDT Ii 

420-174-Q 100 

EQUIPMENT TYPE 

SERVICE 

CAPACITY 

420-212-0100 

EQUIPMENT TYPE 

SERVICE 

CAPACITY 
PRESSURE 

OATE :aJ-ll-22 PAGt Nu: l 
DEPART~ENT :PROJECT 

CLIENT l\U : 
REVlSICI\ :Q DATE :J9.ll5.d3 

BASIN 

~ET CCGLER B~SIN 

L X " X ti : 
10 X 2 X 2 M 
STEEL (BASALT Lll\11\~) 

BIN 

BEG MATERIAL FEEC BIN 

20 M3 
STEEL 

BELT CCNVEYO~ 

FC.R CALCINE 

50 T/tt 
LENGTh 120000 ~M 
eoc MM 

SCRAPER CCNV EYCR 

SCRAPER OE .. AlERlNG CuNVEYOR 

50 T/h 

AIR FAN 

ROASTING AIR fAN 

60000 NM3/H 
25 KPA 
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Ol. TO<.iJMPJ LY/ EN'11NEER ING CIVI SI CN 
PROJECT : PPCL PYklTE SMELTER 

CLIENT :PPU. 
OOCUMENT:EQ.LlSllATI 
OUTOKUMPJ N(j :J<.O 100 900 002 ALT2 
DESIGN :vs 

420-2 llt-J lU\l 

EQUIPMENT TYPE 

SERVICE 

CAPACITY 
PRESSURE 

4 20-2 l lt-0 2U 0 

EQUIPMENT TYPE 

SERVI Ct: 

CAPACITY 
PRESSURE 

420-216-U 100 

EQUIP ME NT TYPE 

CAPACITY 

420-216-0200 

EW IPMENT TYPE 

CAPACITY 
CGNSTRUCT ILN 

420-216-0 300 

EQUIPMENT TYPE 

CAPACITY 
CCNSTRUCT IGN 

r 420-262-0100 

EQUIPMENT TYPE 

l>ATE :83--li-.!2 PAb~ f9(;: 
OE PAR J:i~ f'! : PkuJ['T 

CLIE~T 1\0 : 
REVlSJO~ :a 

AIR flOWER 

FuR EJECTC~ 

35 MJ/Mlh. 
700 KPA 

AIR eLOlilER 

FCR EJECTOR 

35 Ml/Ml N. 
700 KPA 

AIR LCCK FEEDER 

20 T/H 

AIR LCCK FEECER 

20 T/H 
•ATER CCJCLEO 

AIR LGCK FEECER 

20 T/H 
•ATER CuCLEO 

ROAST ING FURt4ACE 

&JATE :o«i.05.83 



I 
I 
I 
I 
I 

OUTOKUMPJ GY/ENGINEERING c1v:~ICN 
PROJECT : PP~l P~R.ITE SMa TEli 

CLIENT :PPU 
DCX:UMENT:EQ.LISlCATI 
OUTOKUMPJ N~ :3'0 100 90U 002 ALT2 
DESIGN :vs 

420-172-JlOO 

EQUIP~ENT TYPE 

lt21l-3 72-() 20 0 

•• 
19 

E OU IPMENT TYPE 

420-176-0100 

E CU IPHENT TYPE 

I 
n 

·1 

SERVICE 

CAPACITY 
HEAD 

420-316-J 200 

EQUIPMENT TYPE 

SERVICE 

CAPACITY 
HEAD 

. e 420-419-J 100 

EQlJ IPMENT TYPE 

A CAPACITY 
_, TEMPERAJi.JRE 

MATERIAL 

420-419-0 200 

:ouIPMENT JYP E 

CAPACITY 
TEMPERATURE 
MATERIAL 

DATE :83-11-22 PAGE NO! 
DEPARTMENT :PROJECT 

CLIENT "G : 

3 

REVJSIGN :O JATE :u9.05.8l 

EJECTCR 

EJECTCR 

lllATER PUMP 

FOR hET CCCLER 

35C M3/H 
30 M 

hATER PUf'-P 

FOR 1'ET CCGLER 

350 '43/H 
30 M 

CYCLCNE 

30000 NM3/h 
1000 c 
STEEL , 8RICK LINING 

CYCLCNE 

30000 Mt3/H 
1000 c 
STEEL , BRJ'~ LINING 
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4.2.3 
List of equipment 

Smelter and sulphur plant 
Alternative 3 

Equipment diagram, drawing No. 360 100 901 007-9 
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OUT OC.Uf' PJ .... y I u."u,f: E=-. 1.·H. c I" 1s1 (.I\ 
?ROJECT : PPC.L PUdT E S"IEL TEii. 

Cll ENT : PPLL 
ooc UR.taa : E\l .L l s 1l AT ' 
OUTti<UHPJ M. :3~ 1'10 900 003 ALTJ 
DES JGN :R.u\ 

210-116-J 100 

ECJ IPMENT TYPE 

VCLUME 
MATERIAL 

210-116-J&O 

EQU IPMEl•T TYPE 

VCLUME 
MATERIAL 

I 210-116-J 30L 

I 
I 
I 
I 
•• 
1e 
I 
I 
I 
I 

EQJIPMENT TYPE 

VCLU~E 
MATERIAL 

2 l;J-117-J 11.iO 

EQU JP"4EfH TYP l 

VCLUME 
MATER JAL 

21a-111-J 200 

EQUIPMENT TYPE 

VCLUME 
MATERIAL 

210-167-J lOJ 

EQUIP ME NT TYPE. 

CAPACITY 
f'IAI N DI ME t.S IU~S 

JAIL :d~-11-,i ?~Gt 
~EPAKlHE;~T :PRJJECl 

CLIENT 1\0 : 

. . . 
l't.J. l 

REVISIGI\ :c JA T E : l 1. J. l • d 3 

CCl\C.E~TRATE (AY 61N 

(TC: T AL) 60C I' 3 
C.Gl'\C.RET E 

CC~CEl\TRATE CAY 811\ 

(TGTAU t:JC 1'3 
CCNCRETE 

C.Cl\CENTRATE CAY Blh 

(TCT AU 6JC 1'3 
CCNCRETE 

OklEC CHARGE BIN 

llCTAU 30C 1'3 
STEEL 

ORIE~ CHARGE elN 

llCTAU 50 M3 
STEEL 

eELT C.ONVE'rOR 

lltC 1/H 
LENG Tl-! 
hlOTti 

5COOO MM 
lOOO :ui1 
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~ll.iCKU,..t>\J LY/ E.lH.H~EEiil~L,; 0:1VISIL:\ 
PROJE~ T : PPCL P'f"- IT c SHEL lEk 

Cll ENT : PP (.l 
OOCUME~T:EQ.LlSl(ATI 
OlJTOKU14PJ Nt :3~0 100 900 C03 Alll 
aESiGN :KJA 

210-lb7-J20C 

EC'.J IPMfhT TYPE 

CAPAC. ITY 
MAIN OIMt;l\Slut<-S 

210-168-J 100 

EQJIPMENT TYPE 

CAP AC ITY 
lltAJ N 01 ME f\S wt .. s 

210-168-0200 

ECU IPME NT TYPE 

CAPACITY 
MAIN DI MEt.Slut<-S 

210-170-JlOO 

ECU lPMENT TYPE 

SERVICE 
CAPAC ITV 

210-194-J 100 

E CU 1Pr4ENT TYPE 

TYPE 

CAPACITY 

OATt :d~-11-22 PA~l ~L: 
~EPARTMENI :PRJJELT 

CL I Ehl M; : 
"EV.l:ilCt. :0 

BELT COt•VE'fOfc 

140 T/H 
LE".; Th lv5J'10 iPtM 
iitlCTh lCCO HM 

CRAb (Ot.VEYOR 

eo T/H 
LEhG Th 18JCO "'" •ICTti aco ""' 

CRAG CLNVEYUR 

eo T/ti 
LEM;; Th 18000 HM 
hlCT~ BCO MM 

PNEU~ATlC COt.VEYCR SYSTEM 

FCR (RIED Ch~R~E 
150 T/H 

MUL TIC.GIL DR YER 

S'fEA"' DRYER 

60 T /H 

.. 
L 
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G&;TGKU:"tPJ LY/tNlll"EERlfhi OIVISIL~ 
PROJECT : t>PC.L PYk IT E SHEL T cR 

CU ENT .; PPC.L 
OOCUME~:: Eu .. Li 5HA1 J 
aur 0<.UMPJ ~u :3-.u lOJ 90J OGl Al T3 
DESIGN :RJ~ 

2 lJ-194-0 20C 

F ~~IP;.;£ Nl TYPE 

TYPE 

CAPAC I TY 

210-l 12-ll lOC 

ECU IPHENT TYPE 

SERVICE 
CAPACITY 

210-2!8-J100 

ECU IPMEroiT TYPE 

CAPACITY 
BELT LENu TH 
BELT l.IDTh 

210-21e-u200 

ECUIPMENT TYP.E 

C..aPACITY 
BELT LH~TH 
BELT WIOTt-

210-218-J 300 

EQUIPMENT TYPE 

CAPACITY 
BELT LE~ TH 
BELT "IDT .. 

210-411-0100 

EQUIPMENT TYPE 

CAPACITY 

1111 I 

JAT~ :SJ-11-il Vi~l ~~: j 

J~~A~1MENT :P~~JECT 

CLIENl ~G : 
k.EVIS~C.\ :O ot. r.: a 1. u. a 3 

l'Ul r IUil l Oh. YER 

STEA~ DRYER 

60 T/H 

EXHAl.ST Al N FAtt 

EXHAl.~T AIR fAN FOP. BAu FILTEk 
30000 NH3/t-

uEL T FEEDER FCR CU ~CENT KATE 

.25-12.'.:. T /H 
c;C,JQ MM 
l2CO MM 

8Ell" fHOEr< fCR COt.t.ENTRATE 

~5-l'l'. T/H 
9CCO MM 
1200 '"" 

BELT FEECER fLR CGM.ENTi\AH: 

25-120 T /h 
9000 MH 
1200 MM 

\f I fR~TING SCREEN 

140 T/li 
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OUT CKUMPu uY I ENl:lid: EK m (i Cl v 1 SIL!\ 
PROJECT : PP(.L P~r..ITE S.'tEL TE~ 

Cll ENT : FPCL 
DOCU"ENT:E~.LISllATI 
OUTO<UHPJ NC. :Jt.<. 100 9Cu OC3 ALT J 
DESIGN :RJA 

210-4ll-J200 

E CU IP ME NT TYPE 

CAPACITY 

210-ltl 7-J 100 

EQUIPMENT TYPE 

CAPACITY 

~ATl :e~-11-il PA~[ ~~: 
~EPARlMENT :PRQJECT 

C.llENT t.O : 

4 

REVISICt. :o JATE :17.U.63 

VI BR~ Tl~G S~kEEN 

14C 1/H 

BAG flLTEil 

};)l:OC NH 3/t: 
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OUT CKlJt~~ u YI Hu.lNE:ER (:-&(; GI~ lS U..I\ 
PROJECT :PPU. P~RllE S~ELTEP 

CLIENT : PPCL 
DOC lie"IENT: El.I.LIS 11 A Tl 
OtiTCKUMPU hlJ :JU. 10~ 9 00 JOl ALT J 
DES IGr.i :R .JA 

22\J-1 ca-J loo 

EQUIPMENT TYPE 

SERVICE 

Dl:4ENSIL•"S 

MAT ER IAL 

220-l :>8-J 200 

E CU IPMENT TYPE 

SER 'II CE 

DIMENSIONS 

MATERIAL 

220-108-J300 

ECUIPMENT TYPE 

SERVI CE 

01'4ENSIU:.£S 

MATERIAL 

220-131-J ll>O 

EQJ IPMENT T\'P E 

CAPACITY 

220-l3l-J2UO 

E QtJ IPME NT TYPE 

CAPAC ITV 

DATE :S~-11-lZ ~A~E 
U~PARTMENl :PKGJlCT 

CLIEhl t.(j : 

'. ' . 
·~u • l 

REVISlCI\ :0 JATE :11.u.1n 

GR~~LLATIC~ BASlh 

FC.R l'ATTE 

LXiiiiXt-: 
ld x 8 x 6 .. 
CCNCliET[ 

GkAN~LATILN EASIN 

FLR MATTE ANC SLAG 

Lll1'Xt-: 
1a x a x 6 :4 
CCt\CRETE 

GRANLLATIO~ BASlh 

fCJ{ SLAb 

L ) .. X h : 
18 X 8 X b M 
CC"CllETE 

CCAL OUST BURNER 

O, 3- 1 T /H 

Cu AL Ol.S l BURN Ek 

c, 3- l T /t-: 
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Ol.iTCKJf'P.; \.-YIE1''1l"E(KW~ CIVlSICN 
PRO.JECT : PPCL P'Ud 1 E SM R. T ER 

Cll E:H : PPC.L 
DOCU"ENT:e.t.LISTlATJ 
OUTDCUHPJ t-ul :3~0 100 90\l 003 Alll 
DESIG~ :RJA 

220-131-J 300 

EQJ lP:4ENT TYPl 

CAPACITY 

220-131-JWO 

E~IPlltENT lYPE 

CAPACITY 

220-131-J 50C 

ECUIPf4ENT TYPE 

CAPACITY 

220-131-0 fOC 

E '"J IP~ENT TYPE 

22\l-132-J100 

EQIJ IPMENT TYPt 

'• SERVICE 

I CAPACl TY 

Ill 
I 
I 
I 

' 

FUEL 

Z 20-112-J Z\JO 

E 'UIPMENT T'f PE 

SERVICE 

CAPAC I TY 
FUEL 

1'Af( :ol-h-l.i PAGE foiu: 
DEPAKTMENT :PkOjE(T 

C. ll ENT ttu : 
R~VlSJCt,, :C JAT E :1 l. U .~U 

CGAL OuS 1 l!Jl'NER 

O, 3- 1 T /h 

CCAL DUST EJRNEk 

a, 3- l T /H 

COAL OUST euRNER 

0,3- 1 T /H 

CCAL DUST euRNER 

O, 3- 1 T /H 

ALXILIARY eu~hff 

ST Al\ 1 UP CSLRt\ER 

150-tOO Ku/H 
LIGHT 01 L 

~UXILIARY l!URNER 

START UP BUR~ER 

150-t:OC KG/H 
LIGHT CIL 

I I I I I II I I Ill 
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U\J';"Ci\ul'<PJ 1..Y/EN'1lM:rn1r.tG .;1vlSlUN 
PR.JJECT :PPCL PYRITE S~ELTE~ 

CLIENT :PPLL 
OOCU~E"'T: EQ.LISHAU 
OUTOKUMPJ ht :3t0 100 900 003 ALTl 
DES IGN :R 9'1.. 

2 l.J-l 40-J 10 0 

ECJIP:4ENT TYPE 

0 l!'4ENSlu'4 S 

220-l lt0-J200 

E QJ IP~ENT PtP [ 

£..IHENSlor-. S 

220-lltC-J 3V 0 

EQIJ IPMEHT TY!' [ 

0 114ENS IO.~ S 

220-140-JleOO 

E CU IPME NT TYPE 

O 11'4E:~Sl;.>~ S 

2 20-140-J 50 0 

EQJIPMENT TYPE 

OIMfNSIO:~ S 

220-l't0-J600 

ECUIPMEl~T TYPE 

DIMENSIONS 

220-1ltO-U70u 

EQUIPMENT TYPE 

DIMENSICNS 

uATt :eJ-H-l2 ;>Ali£ 1 .. u: 3 
DEPARTMENT :PRUJELT 

CLIENT f\C : 
REVISICf\ :O OAT E : l 7. H. 6 :J 

SLAG LAU~OER a ITl1 CC:VER:i 

LEf\~TH 10000 HM 

SLAG LAlJN:lER lidH: CLVtP. .i 

LENG Tti lOv~J Ml' 

SLAb LAUNOEK ~Ii Th CLVEKS 

LENGTH 10000 Ml' 

SLAG LAUNDER !.ITH CC.VEl'.S 

LE~Glh lOOOi.l Ml' 

MATTE LAUNDER !ialTH COVERS 

LE"G TH lOOOOMI' 

MATTE LA~NOER i.ITH CUVCI-\.) 

LEt-.GTti lJCOOMM 

GRANULATIC" LAUNOEJ< 

LENc;Th 3500 '4M 
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C!UTCKU"4PJ :;Y/t:t-.ltlr..t.L;Klthi CH1S1Lf\ 
PRllJECT : PPU PYk IT£ SHELTER 

CU ENT : PPC.l 
OOCUMENT~EQ.llSTCAT) 
OUTOKUMPJ NC. :Jt.v 100 90'1 003 ALT3 
DESIGN :R JA 

22J-140-J80J 

ECU IPMENT T\'P E 

0 IHENSIUtS 

220-11.0-oc;o&; 

EQJ IP~ENT TYP l: 

0 IME:.SIU"'i S 

220-1b1-J luO 

EO.J IPHENT TYPE 

SERVI CE 

CAPACITY 
MAIN 01 HE hSILt.S 

220-167-J 200 

EQUIPMENT TYPE 

SERVICE 

CAPACITY 
MAIN DlMEt.!dC.t.S 

22a-10 7-J 300 

EQUIPMENT TYP l 

SERVICE 

CAPACITY 
MAIN DI HE ~SIC.NS 

uATC :aJ-11-Ll PAul 
OEPA~T"E~T :PRUJcCT 

CLIENT f\O : 

. . . 
-~"'. 

REVISION .r 
·~ JAT E :l 7. 11 .HJ 

~RANULATlLh LA~NOE~ 

LEl'\G Th 3 51.lO "M 

GRANLLAT IC.~ LALNDER 

LEMilh 35GO "" 

BELT CONVEYOIC 

FCR l'ATTE 

60 T/H 
LEf\Glh lCOOllC "'" .. IDT~ 650 ,.,,. 

BELT C.ONVEYOI' 

FCR fllATT E ANC SLAG 

60 T /H 
LENG Th l'tCllC MM 
klOTh b5C "" 

BELT CONVEYOR 

FOR SLAG 

60 T/h 
LENG Th aococ MH 
h 1 OT h c5C fllH 



OUTUK.JM..-J ..,y/ i:-0\..~t.tfid!lu ChlSIL:"t 
PROJECT : PPl.L P\f\ITE SHELTER 

I Cl I EN T : PP CL 
OGClF'4ENT: EQ .L lSll AT) 
OliTGKlJfoiPJ NC :)LO 100 ~Otl G03 ALTJ 
DESIGN ;RJA 

22J-l 6 7-'J 400 

ECU IPMENT TYPE 

TYPE 
I SERVICE 

I CAPACITY • MAIN 0111:"'-Sllt-.S 

' • 22'1-l 74-J 100 

ECUIP~EM TYPE 

I TYPE 
SERVICE 

I CAPM:lTY 

I 
220-l 74-J200 

EQUIPMENT TYPE 

t TYPE 
SERVICE 

I CAPACITY 

- 220-1 74-0300 

I ECUIPME:NT TYPE 

• TYPE 
• SERVICE 

' 
CAPACITY 

220-204-J 100 

E QJ IP ME NT TYP l 

OAT E : 83-ll-lC: ?A~E :".J: 5 
OEPAKTMENT :PROJfCT 

CLIENT f\O : 
kE" ISICt. :o ~ATE : l 7. U .83 

BELT Cui~VE~Olt 

BELT CONVEYOR ~ITH TRIPPER 
FCR t'ATTE 

t:O T /t-
LEf\~ Th 3500C MM 
~dOT~ t5C flM 

SCRAPER CE~AlERl~G CONVEYGk 
FG!ot MATTE 

6J T/t1 

SCJ<APER COf\V EYC.R 

SCRAPER OE~ATERIN~ LONVEYOR 
FOR MATTE ANC SLAG 

60 T/t1 

SCl'APEI< CGf\VEYCR 

SCRAPE~ CE~AlERl~G CGNVEYOR 
FOR SLAG 

60 T/H 

REMO~ABLE EMERGEf\CY STACK fuR f~f 

1 _1 __ I ll _ _ll _ _l__l_ __ __l_!____J_I !_!_II ___..!J._Jl..!J..J.....J..-...J..111---0. ........ ______________________ _ 
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JUTCKJHP~ ~Y/Eh~l~EE~lNG CIVISICI\ 
PROJECT : FPCL PUdl E S:-1 ELTER 

CL I FH : PPC.l 
DOCUMENT: EQ .LISH AT) 
Ol.TCKUMN NC. :JtiO l;)J 90J 003 t.LT3 
DESIGN :R~A 

220-212-J h)(j 

EQU IPHENT TYPE 

CAPACITY 
PRESSURE 
TEHPERAlJRE 

220-212-J luO 

E CJ I PME l\T TYP f. 

CAPAC l TY 
PRESSURE 
TEMPE RA Tu RE 

220-212-J 300 

EQU IP~lNT TYPE 

CAPAC IT't 
PRESSURE 
TEMPERATURE 

f 220-223-J luO 

' e 
f 

ECU IPMENT lYP f: 

CAPACITY 
HAIN OH1E NS lL "S 

' 220-223-0luO 

EQUIPMENT TYPE 

CAPACITY 
MAIN LIHEf\SJONS 

220-261-J 100 

EQUJP:-tENT TYPE 

~ATE :aJ-11-~£ ~AGE 
OEPA~l~ENT :PkuJECT 

tl !Er .. t t\O : 

,. .. 
,· .. ~. 

REVISICt\ :G OAT.: :!.7.U..8.; 

PRCCESS AIP fAf\ 

45COO NM3/h 
12 KPA 
35 c 

PRGCESS AIR ~AN 

4500C i.,M3/I-: 
12 KPA 
35 c 

CC~B~SllCN 'lR FAN 

2COOC NM3/H 
S KPA 
35 c 

DklEG CHARGE DRAG f~EUE~ 

6-tO T/H 
LEt\CiTH 2001JC l'M 
.-IOTt: 8JC MM 

CklEt CHARGE CRAG FEEDER 

t-tO T/H 
LEMiTH 20000 MM 
itlOTti SOC ,.M 

I 111 I 

'-~~__:~~:_:~_:_~_:'~' __ .:___;....:, __ ~"~' ,_,_, ____________ ........................ .. 11 11 11 11~ I Ill II Ill II II 11 
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OLTOKuMPJ 0Y/E~Gl~EE~l~~ Ol~ISIC~ 
PROJECT : FPLL P~klTE SHEllEk 

CU ENT : PPCL 
ooc~~ENT:EQ.LISllAT) 
a~TOKU~P~ N[ :3c0 100 9CO 003 All3 
DESIGN :R~A 

220-2 a1-o loo 

ECJ IPHENT TYPE 

TYPE 
SERVICE 

CAPACITY 

220-289-'1100 

EQtJIPMENl TYPE 

CAPAC (TY 

220-289-JZOO 

E ClJ IP:4fNT TYPE: 

SERVICE 

CAPACITY 

220-2 89-0 300 

E CU IP ME NT T Y P E 

CAPAC ITV 

220-289-J400 

ECUIPr-tENT TYPE 

SERVICE 

CAPACITY 

220-318-0 !00 

ECU IP ME NT TYPE 

LIFTING CAPM.lTY 

uA TC : b :3-11-.c:C: PAGt:: U0: 1 
OEPARTMENT :PkOJiCT 

CLIENT f\J : 
REVISIGh :Q JAT E : l 7. 11. 8 3 

Pf<EHEATER 

STEA~ PREtiEAlER 
FCR PROCESS AIR 

AIR aoooc M3/H ~TP 
CXYGEN lOOJC M3/H ~TP 

JACKET •ATER ~EAT EXCHAN~ER 

100 MJ/h 

JACKET ~ATER hEAT tXCHA~GER 

STANO BY 

700 M3/H 

SPRAY kATER ~EAT EXCHAN~EK 

300 H3/h 

SPRA~ ~ATEk JiEAT E.XLHAf~~ER 

sr c av 

CVf~. TR~~Ell~G LRANE 

lC T 

· .. 
-~ -
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GUTOKJHPJ LY/ ENU t-.EER ING Cl VI SIGN 
PROJECT :?PCL PYKITE SMELTER 

CU ENT : PPC.L 
OOCUMENT:E~.LISltATJ 
OUTCXUHPJ NL :JcO 100 ~00 003 AL T3 
DESIGN :RJA 

22J-37t,-J100 

EQUIPMENT TYPE 

CAPACITY 
PRESSURE 

l20-l 76-J200 

ECU IPMENT TYPE 

.,,ERVI CE 

CAPACITY 
PRESSURE 

220-3 7b-J300 

Ft:U IPMENT TYPE 

Sl VICE 

CAPACITY 
PRESSURE 

2 20-3 76-J 400 

ECU IP ME NT T 'rP E 

CAPACITY 
PRESSUl<E 

2 2J-3 76-J 500 

EQUIPMENT TYPE:. 

SERVICE 

CAPAC I TY 
PRF.SS"RE 

OAT[ :8J-ll-l4: i>Ai.I( r.o: 8 
DEPARTMENT :PRUJEtT 

CLIENT NU : 
REVISICiN :a .JAT E :l 1.11.83 

JACKET RATER PLMP 

700 M3/H 
b50 KPA 

JACKET 6-ATER PUMP 

SIANC BY 

700 H3/H 
65C KP~ 

JACKET ~ATER PUMP 

EMERGENC.Y 

700 M3/H 
650 i<:PA 

SPRAY ~ATER PUMP 

300 M3/H 
l:OO KPA 

SPRAY wATEk PU~P 

!:TANO BY 

300 H3/H 
6\:lC KPA 



OUTt)(Uf'PJ ~r/Et•"!t-.(Et<li'.tG ulVISlCI\ 
PROJECT : PP<.L P''"'- lTF SMEL TEI< 

CU ENT : PP (.L 
OOCUMENJ:EQ.LlSTtATJ 
OUTOKUMPJ Nl :3~C 100 900 003 ALT3 
OES IGN :RJA 

UATE :8~11-~l P.\"'t: N\J: 
UE~ARTMENT :PROJE<.T 

C llENl 1\0 : 
RE\llSION :o 

SPRAY ~ATE~ PUMP 

EMERGENCY 

300 M3/H 
t.UO KPA 

GRAN~LATlL~ ~ATER PUMP 

60C 1"3/H 
350 KPA 

GRA~LLATILN ~ATER P~MP 

6CC Ml/H 
350 KPA 

GRAN~LATILN ~~~ER PUMP 

STANC BY 

600 M3/t-: 
350 KP.\ 

CGNCE~TRATE euRNE~ 

nATER TAt-iK 

CVERFLO~ ~AT~R TANK 

20 P'3 
C.t~C~ETE 

DATE :17. 11. 83 



OUTCKUf'PJ uY/ U,Ll r.E:ER W G GI \i I SlLN 
PR\lJECT ; PPU. P\'kITE SMELTER 

Cl I ENT : PP (.L 

OOCU~ENT:E~.LlSTlATJ 
OUT~\JHPJ !'\u :3<;0 100 900 003 ALTJ 
DESIGN :RJA 

220-519-i) 100 

ecu IPME NT TYPE 

VCLW4E 
MATERIAL 

' 220-519-0200 

ECUIPMENT TYPE 

VOLUME 9 MATERIAL 

220-509-J 10 0 

ECUlrHENT TYPE: 

DATE :83-11-C'.Z PAGE NL.: lJ 
DEPARTMENT :PRGJECT 

CLIENT M; : 
RE\llSICN :o 

JAtKET WATER TANK 

400 M3 
CCNCRl TE 

SPRA'r ~ATEf. TAf\K 

.!OC Ml 
CLl'\CRETE 

L>A T E :l. 1. 11 • 8 3 

EHERCEf.iC.Y GAP'PER 6EHiEEN f Sf-nHB 
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uUTOKlJMPJ G'f/E~C.,lt..EERU.G 01\llSICN 
PROJECT : PPC.l PYI\ ITE SMEL TEil 

Cl I ENT : PPCL 
GOCU'tENT: EU.LlSllAT I 
OUTOKUMPU ~c, : 3~ l OG 9 00 003 Al T J 
DESIGN :RJA 

230-124-~ 100 

E CU IP' HE NT TYPE 

CAPACITY 
PRESSURE 
GAS FLCW 
TEMPE RA TU RE 

230-212-0 100 

E CU IP HE NT TYPE 

CAP4C I TY 
PRESSURE 
TEt4PE RA TlJRE 

230-212-J 2UO 

EQUIPMEf~T TYPE. 

CAPACITY 
PRESSURE 
T E~PE RA Tl.IRE 

230-372-010~ 

ECJIP14ENT TYPE: 

SERVICE 

230-J 72-J2\JC 

EOU IPME"4T TYP l 

SERVlCE 

2 30-3 72-J 300 

EQUIPMENT TYPE 

':ERV ICE 

UATE :83-ll-2Z PA~E NO: 1 
OEPA~TME~T :PR8Jt'T 

C.llEl'tl l\J : 
REVISICN :Q IJATE :17.11.83 

aASTE HEAT BCILER 

SATU~AT~O STEA~ 13~ T/H 
7C BAR 

125001) N:-13/H 
11\LET 1250 C 
OUTLET 35C C 

PRC.Cf SS GAS fAf\ 

t7COO N .. 3/H 
It KPA 

Joo c 

PRCCESS liAS FA" 

6 7000 NMJ;ti 
4 KPA 

3b0 c 

t:JECTCR 

BY-?ASS EJECTCR BET~EEN 
lllHB ANO EP. 

EJEC TC.R 

BY-3ASS EJECTC~ AFTER EP. 

EJECTCR 

BY-BASS EJEClO~ AFTE~ EP. 
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OUTllKUMPtJ l.Y/tr~~U1t:E:Rl~ .. " &;!\11SICrt 
PROJECT : PPCL PYlt. ITE SMEL TEJ;. 

tll Et.a T : PP~L 
OCCUMENT:EQ.LlSllATI 
OUTIJKUMPJ f'.u : 3t.O 100 900 003 Al Tl 
DESIGN :RJA 

2 30-376-J100 

EQUIP~ENT TYPE 

SERVICE 

CAPACITY 
HEAD 

210-J 76-;J2"" 

ECUIP!t1ENT TYPE 

TYPE 
SERVICE 

CAPAC ITV 
HEAD 

2 l0-421-ll 10 0 

E CU IPM[NT TYPE 

TYPE 
SERVICE 

CAPACITY 
TEHPERATJRE 

2 J0-421-J 200 

E'U IPMEt.T TYPE 

TYPE 
SERVICE 

CAPA,ITY 
TEMPE RA TIJ Rl 

230-562-1) 100 

EQUIPMENT TYPE 

SERVICE 

I I I I I I I I I I II I 

UATl :8J-ll-~l ?A~E ~~: l 
DEPARTMENT :PROJECT 

CLIENT f\G : 
REVISIC~ :c IJATE :17.U..83 

hATE~ PUMP 

UCO Ml/H 
40 :4 

aATER PUMP 

TURBlr.E DRIVE aATER PUMP 
WHB CIRC~LATICN wATEk PUMP 
FGR EMERGff\CY 

1100 H3/H 
40 M 

ELECTROSTATIC PRECIPllATOR 

FCR at1B 

67COC 
36C 

~M3/ .. 
c 

(LECTRLSTATIC PRECIPlTATOR 

FCR lilHG 

67COO 
36C 

~H3/li 
c 

CISC VAL\IE 

f CR EP. 
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OUTUKUHPJ G't/Eh<.lNEERlr-.G CIVISILN 
FROJECT : PPU.. P~R ITE SM El TER 

CLIENr : PPU 
DOCUMENT:EQ.LlSlCAT) 
OUTCKUMPU NL :J60 100 900 003 ALT3 
DESIGN :R~A 

2 l0-5 62-1.) 20 0 

ECUIPMENT TYPE 

SERVICE 

DATE :83-11-22 PAGE ~u: 3 
OEPA~TME~T :PkUJ('T 

CLIENT t\U : 
REVISlCt\ :o iJATE :17.11.83 

0 I SC. V Al \I E 

FCR EP. 
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OUTGKUHPJ uY/EN~l~EERIN~ DlVISlC"' 
PRGJECT : PPC.L P't'R ITE SHELTER 

CU ENT : PPC.L 
OOCUMENT:E~.LlSltAT) 
OUTOKUMPJ ~L :)LO 100 90~ co~ All) 
rESlGN :RJA 

21t0-140-J 100 

EQU lPMENT TYPE 

TYPE 
SERVICE 

0 lHE~S IONS 

2 4J- l 40-Q 20 c 

EQUIPMENT TYPE 

TY?E 
SERVICE 

Dl~E:NSIONS 

240-168-J lGO 

E OU I P .'4E. NT TYPE 

C'. APACITY 
MAIN OIME~Sll.NS 

2 4J-l68-J200 

EQUIPMENT TYPt: 

CAPACITY 
MAIN Oil4tNS1Lt.S 

240-168-J 300 

EOJ IP ME NT TYPE 

CAP Ac. ITV 
MAIN DI MC f\:S luNS 

DATE :83-~l-LZ PA~t ~u: l 
OEPARTMENT :PRQJ(CT 

CLIEl'H 1\0 : 
REVISIGf'i :C JATE :17.H.63 

LAUN[;E;l 

FCR hhB OUST 

LE Mi TH 4C~O f'M 

LAUNDER 

fCI< EP DlJST 

LEt-.GT~ 25000 MM 

DRAG CUFHtEYL~ FGk hH8 JJST 

15 TIH 
LEfi.GTti 4UCOC MM 
hi OT ti aoc 

"""' 

DRAG CQN'JEYG~ fuR EP L>UST 

5 l /~ 
LEt\~ Th 20C~O MM 
wlOTti 50C MM 

DRAG C..ONVEYO~ fOR EP IJuST 

5 T/H 
lEMiTH 20UOO MM 
WIDTt- 500 MM 



01,;TD<.Uf<PJ ~'J/li~lllt,cE;H:,~ Cl"lSlC:\ 
PR1JECT : PPU P\'JdTE S:itEL TER 

cu ern : PPc..L 
OOCUME~T: 8.1.L ISHAT J 
OUTGKUMN "'O :3t10 100 CI0'1 003 Al T3 
DESIGN :RJA 

~ATE :dJ-11-Ll PA~~ hC: 2 
UEPAKTMENT :PROJECT 

Cl I EN 1 l\G : 
REVISICN :o ~ATE: :11. 11 .83 

CRAG CLh"EYO~ FOR EP OUST 

5 T/li 
LE~GTH 20tOC MM 
hlOTh 50C M~ 

OR•G CGNVE~O~ FOR EP JUST 

5 T/H 
LE~Glh 20CJC MM 
-IOTh 50C MM 

CHUTE 

hllH hATER NCllLES AND wAlt~ LCCK 
FGR hASTE ~EAT BCILER DUST 

CHUTE 

~lTH hATER NCZlLES A~D ~ATEk LCCK 
FO~ PRECIPITATOR DUST 

CHUTE 

Wilt! wATER NCllLF.S ANtl WATE~ LC..(..K 
FOR PRECIPllATOR DUST 

CHUTE 

kITH ~ATER NCZZLES HNO ~ATtR LGCK 
FOR PRECIPITATOR ousr 
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UlffC.KuMPJ LY/ l~tJU,EEF.lN\i DlVlSl~I\ 
PMOJEtT : PPU PYRITE Sl1 a T ER 

Cll ENT : PPC:.l 
DOCUMENT: EQ .L lSH AT) 
O~TOKU~PlJ N( :360 100 900 003 Alll 
DESIGN :R~A 

240-197-0500 

ECUIPMENT fYFE 

TYPE 
SERVICE 

2 41l-3 74-J lCO 

EQ\JIPMENT TYPl: 

SERVICE 

CAPACITY 

24l-3 74-J 20G 

ECUIPf'ENT TYPE 

SERVICE 

CAPAC I TY 

I 240-3 74-;,) 30J 

I 
•• 
~ 

' f 
r 

E QJ IP 114E NT T YP E 

SERVI CE 

CAPACITY 

Z~0-374-1)400 

E Qli IP :4 E NT T Y ti E 

SERVICE 

CAl-'AGITY 

DATE : eJ-u-i2 PAGE M;: j 

DEPARTMENT :PROJELT 

C.LlE~l 1\.0 : 
REVISIGN :0 JA T E : l 7 • U • o 3 

CH~TE 

hlTH aATER NGZZLES ANO nATER LCL~ 
FCR PREClPlTATOR OUST 

Sll.RRY PLr-iF 

f(R C.LLLEC.TICI\ TANK 

130 M3/H 

SLURRY Pl.MP 

F~R C.~lll:C.TICI\ TANK 

130 M3/h 

SLUhRY PUMf 

UNOERFLO~ Sll.RRY PL~P 

25 M3/H 

SLURICY Pl>MP 

U~OE~FLD~ SLLRRY P~MP 

25 fo'3/H 
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OLT JKuMPJ C'tl E:M .. H\t:Er<. I·~~ Oh I SIC.N 
PROJECT : PPU P'fRl TE Si1EL TEP 

Cll ENT : PPC.L 
OOClJ'tENT:EQ.LlSl(AT) 
O~TOKUMPJ NC :360 100 900 OOJ ALT3 
DESIGN :RJA 

2lt0-376-J100 

EQUIPMENT TYPE 

SERVICE 

CAPAC I TY 

2.1to-176-u 2Jo 

LQU IPMENT T\'P[ 

SERVICE 

CAPAC I TY 

2'tJ-510-J 100 

ECUlt>MENT TYPE 

SERVICE 

VCLUME 
MATERIAL 

z 't0-518-0 100 

EQJIP'4Et-4T TYPE 

SERVICE 

VCLUME 
MATERIAL 

2't0-532-Jlvu 

EQUIPMENT TYPE 

0 l:-IENSJON S 
HATER I AL 

DATE :8J-ll-l2 PAbE ~L: 
DEPARTMENT :PROJECT 

CLIENT f\O : 
REVISION :Q 

WATER PUMP 

CVERFLGW 

130 H3/t-

CVERfLC;,. 

UO fU/H 

CCLLECTIC.N T At\K 

For. ~ha ANC EP ~U$T 

10 fi'3 
CCNCRl TE 

PUMP TANK 

JA T E : l 1. U • 8 3 

CVERfLCW WATER PUMP TANK 

500 P'3 
CCt\CRE TE 

TH1CKE~ER 

DIAMETER 3000C MM 
CCt\CRETE 
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UUT0KUMPJ OY/E~Ll~tE~l~G DlVlSlL"° 
PROJECT : PPU. PYl\lTE S.'4EL TER 

CLIENT : PP<.;l 
OOCUMENT:E~.llST(ATl 
OLTO~UMPJ ~G :3~0 lOJ 900 003 ALT3 
DESIGN :R~A 

l 10-129-J lUC 

EQUIPMENT TYPE 

CAPACITY 

PRESSURE 

GAS F LGW 
T EM PE RA TU RE 

l lil-129-J 200 

EQU IPMUH TYPE 

CAPACllY 
PRE SSUll E 
GAS FLC~ 
T E:4PERATJ ~ 

310-204-J Wu 

E::QUIPMENT TYPE 

SERVICE 

HEIGHT 

310-209-J10" 

EQUIPMENT TYPt 

310-2 09-0 20 0 

EQUIP ME NT TYPE 

310-209-J 300 

EQUIPMENT TYPE 

DATE :eJ-11-'£ PA~t fiu: l 
OEPARTMENT :PROJE~T 

CLIENT 1\0 : 
REVISli:f\ :o lJATE :11.11.83 

SLLPhUK CGNilENSll\G BGlLER 

SATURATED STEAi' 18 T/H (HIGH) 
. SATURATED STEAi' 6 T/N (LGW.l 

5,5 BAR 
1, 7 BAR 

125000 NKJ/H 
INLET 36C C 
OUTLET 150 C 

GAS CCLLlh~ ECILEk 

SATURATlD STEA~ 25 T/H 

1100,0 
lf\LE T 
CUTLET 

STACK 

l\M3/~ 

't60 c 
2CC C 

5, 5 13Ak 

FGR SULPHUk Ll"°E ANO POkEK PLANT 

150 "' 

~ATER luCK 

lllATEf\ LOCK 

kATEI\ l.l.ICK 
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OUTOr.UMPJ u'V/ UH.lf\EE1HNG OIVISICf>. 
PROJECT : PPU.. P\'IUTE SHELTER 

CU ENT : FPCL 
OOCUMEt-4T: EQ.LISllAT l 
OUTOKUMP~ NL :3~0 100 900 003 All3 
DESIGN :RJA 

310-l l.2-J 100 

EQUIPMENT TYPE 

CAPACITY 
PRESSURE 
r EMPERATJRE 

310-212-J 2iJJ 

EQU IP~ENT TYPE 

CAPACITY 
PRE SSUI' E 
TEMPERATJRL 

310-212-J 30 c. 

ECJ IPMENT TYPE 

SERVICE 

CAPACITY 
PRESSURE 
TEMPE RATIJ RE 

310-Zl2-J40C. 

EQU1Pt4ENT T'rPE 

CAPACITY 
PRESSURE 
TEMPE RA TU ~t 

310-212-0500 

E!;UIPMENT TYPE 

SER VICE 

CAPACITY 
PRESSURE 
T e .... J.IERATURc 

UATE :8?-11-.lL t>A\;t rm: l. 
OEPAklMENT :PRJJECT 

CLIHH f\G : 
REVl~IGf\ :Q .>UE :17.U.83 

PRCC.ES~ GAS FAN 

67000 l\MJ/H 
4 KPA 

170 c 

PROCESS GAS f-Af\ 

67000 NM3/11 
4 KPA 

170 c 

CC~BLSTICN AIR FAN 

FCR GAS RH·E AT ER 

18COC NM3/H 
17 KPA 
35 (. 

CCMBLSTICN AIR FAN 

180UO t.M3/H 
17 KPA 
35 c 

FAN 

EXHALST GAS FAf\ 

75000 NM3/H 
L. ,5 KPA 

140 c 
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Ol.ll.AJt'PJ 1.;Y/ lM.lf\tE~l~-4G C~VI SlCI\ 
.,ROJECT : FP(.L P'YfdTE S~EL TEk 

tl I ENT : PPC.L 
OOCUMENT:E~.LlSllATI 
O~TCKUMPJ NO :3~0 luJ 900 003 ALT3 
DESIGN :R~A 

J l:J-212-Jt•JC 

ECUJPMENT TYPE 

SERVICE 

CAPACITY 
PRESSUftE 
TE:-tPERATJRE 

110-201-0100 

ECUIP~ENT TYPE 

SERVICE 

CAPACITY 

TEMPERATURE 

310-3 70-il lCO 

ECUIPHENT TYPE 

TYPE 
SERVICE 

CAPAC ITV 

.. 310-3 70-JZUO 

I EQUIPMENT TYPE 

••• SERVICE 

CAP AC. ITY 

I )10-376-JlU~ 

I EW IPMENT TYPf 

SERVICE 

I CAP.IC ITY 
PRE ssu~E 

' 
1.11 

~~TE :8.!-U-~ .. • i>A.1L i .... : 

UEPAkl~E~T :FR~JELT 

j 

CLIENT f\O 
REVlSlLN ·" 

OATE: :17.11.83 

FAf\ 

EXhAliST GAS FAN 

7500C HM3/H 
215 KPA 

140 c 

GAS ~EhEATER 

FC.rt PrtOCESS GAS 

GAS INLET 125COO ~Ml/H 
CUTLET 1~3000 ~'-l/h 

INLEl/OUTLET 150/435 C 

FUEL 0 IL Pl.MP 

FOR GAS REHEATER 

l. 7 .. 3/H 

FUEL GIL Pl.MP 

FO~ GAS RE~EATER 

1.7 ~3/H 

lllATEM PUMP 

300 M3/H 
60C KPA 

I I I 
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OUTOK~MPJ ~Y/ENGl~EEkl~G OIVISIC~ 
PROJECT : FPCL P)'klT E ~ELTER 

Cl I ENT : PPCL 
00Cll4E"'T: E\t .LISH AT J 
OlJTCKUfo'Pu Nl. :3t.O 100 900 003 ALT3 
DESIGN :RJA 

31J-316-J20C 

ECU IPMEt-.T TYPE 

SER VICE 

CAPACITY 
PRESSURE 

310-420-J 10 0 

E ~J IPMENT T rP E 

CAPACITY 
TE"tPERATuRt 

1111-420-J 2C 0 

EQUIPMENT TYPE 

CAPACITY 
TE"'PERATuRE 

I 310-~23-0 lvO 

I ,• 
;e 

I 
I 
I 
I 
I 

E Cl.I IP ME NT T YI' E 

SERVICE 

CAPACITY 
GAS TEMPE RATUkE 

110-1tJ1-a 100 

EQUIPMENT TYPE 

CAPAC I TY 
TEMPERATURE 

DATE :el-ll-l2 ~A~E ~u: 4 
OEPARTMEUT :PROJECT 

Cl IENT ~O : 
Rt:VISIGN :o JAT E : 11. 11. 8 3 

IMA lEf\ PUf'CP 

FOR GAS SCRUfBER 

JOO M3/H 
6CC KPA 

Cf ff I STER 

1250CO ~MJ/t: 
150 c 

CEMISTER 

l't30CO M43/h 
135 c 

$(.RUBBER 

FOR PRCCESS GAS 

lit3000 NM3/H 
JttlET 135 C 
OUTLET 5J C. 

AGGLOMERATCR 

125000 r-;M3/H 
150 c 
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Ol.TJKuMP.J l .. /iitl.al\ElRINli tl"ISIL:-0 
PR~JECT : PPU. PYldlf SHELTER 

CLIENT :PPl.l 
OOCU!ltENT: EQ.l I SH AT J 
OUTGKUMPJ ~L :3LO 100 90J 003 ALT3 
DESIGN :RJA 

310-433-J lJO 

EQUIPMENT TYPE 

CAPACITY 
TEMPERATJfcE 
MATERIAL 

1 l0-4l3-J20C 

E QJ I PMENT TYPE 

CAPACITY 
TEMPERATUl\E 
MATERIAL 

310-413-J30C 

EC"IPME~T TWE 

CAPACITY 
TENPERATJRt 
MATERIAL 

310-464-J 100 

EQUIPMENT TYPE 

GAS f LO .. 
TEMPE RATJRE 

:e 3 l0-461t-O 20C 

I 
I 
I 
I 
I 

EQUIPMENT TYPE 

GAS F LL .. 
TENPfRATJME 

JATE :uJ-ll-lL PA~l ~~: 
DEPARTME~T :PROJECT 

CL IENl t\G : 
kEV IS IGt\ : 0 

HOT CATALYZER 

lltOOGO NM3/H 
't80 c 
STAl~LESS STEEL 

CGLO C.ATALYZEfi 

l6>01)C t\MJ/li 
260 c 
STEEL 

CCLD CATALYZER 

1500C NM3/h 
260 c 
STEEL 

CiAH: :17 •. U.83 

SULPHUR CCNOENSING TOWtR 

l500C NM3/t! 
INLEl 260 C 
CuT~ET 135 C 

SULPhuK CCN~ENSING TOW~k 

75000 Nr43/H 
INLET 2b0 C. 
tllTLET 135 C 
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OUTOi(U~P.J GY/ EM=lht(KU4G 01 VI SICI\ 
PROJECT : FPCl P-.IUTE SHELTER 

Cll ENT : PPU. 
Dr£UME~T:E~.L1Sl(ATJ 
OliT OKUMPv ~IA :3e>O 1\lO 9 JO 003 Al T 3 
DESIGN :R~A 

J 10-532-J 1011 

EW lPMENT TYPE 

SERVICE 

DIMENSIGaS 
MATERIAL 

3 IJ-532-J200 

ECJ IPMENT TYP £ 

SERVI CE 

0 IMENSIC.~4S 
MATERIAL 

OATE :eJ-11-22 PAG[ ~u: b 
OEPARIMENT :PkOJtCT 

CLIENT l\C : 
REVISICI\ :o JATE :11.11.03 

THICKE:~~ER 

FL.R SCRUBBER 

DIAMETER llOCO MM 
1aCGO 

THICKENER 

FCR SCRUBBER 

tlAMETER 11000 MM 
!i.CCO 
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QUTG~JM~J uY/l~~l~[E~liG OlVlSlL~ 
PIOJE'CT : PPCL P\'R IT E S'1EL TER 

Cl IEN T : PP(.L 
OOCUMENT: E"ieL ISTI ATJ 
OUTOKU,.PJ NL :3W l\lO 900 uOJ ALTl 
DESIGN :RJA 

32"J-l l 7-0100 

E C\J IPHEfH T 'fP E 

SERVICE 

VCLU!ltE 
MATERIAL 

320-129-J 100 

E CU IPHENT TYPE 

CAPACITY 
PRESSURE 

320-129-\) 200 

E CU IP ME NT TYPE 

CAPAC I TY 
PRESSURE 

32J-l.29-JJOO 

EClJIP~ENT TYPE 

CAPAC J T f 
PRESSURE 

120-167-0100 

EC\JIPMENT TYPt 

SERVICE 

CAPAC ITV 
MAIN DI H£ hSlC.~S 

OATE :8J-U-.ll i>A~E N~: l 
CEPARTMENT :PROJECT 

C. LIENT "ll : 
REVIS.iON :O JATE :17.11.83 

Bl" 

LIME BIN 

s :u 
STEEL 

SULPhUR CGCLING BOILER 

SATURATED STEAM 3,5 T/H 
1,7 BAR 

SULPt-liR (UCL ING BO ILER 

SATURATED STEA~ J,5 T/H 
lr7 SAR 

SULP~~R (OGLING BOILER 

SATURATED STEAfll 
1,7 BAR 

BELT (U~ V E'rOR 

3,~ T/H 

FOR PRILll"G TCWER 

150 T/H 
LE"ulh 400JC MH 
hIDTti 65C l'M 
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Ol.TOKllHPu t; Y/ ENGlttEER ING 01 VI SICt\ 
PROJECT :PPC:l PYRITE SMELTER 

CLIENT : PPCL 
DOCUMENT: E" .LISH A TJ 

--
DATE :8~-11-22 PAGI.: ~Q: 
OEPARTl"ENT :fROJtCT 

OUT(J(UHPJ Nu :3t;O 101) 900 OC3 AL 13 CLIENT 1\0 : 
l"-.EVISICN :o DESIGN :RJA 

3 2\l -16 7-J 20 0 

EQUIPMENT TYPE 

SERVICE 

CAPAC I TY 
MAIN DIMENSIGhS 

120-10 7-J 300 

ECUIPMENT TYPE 

SS\ VICE 

CAPAC I TY 
MAIN DUE l\SJLNS 

320-172-0 lOC 

E CU IPMfNT TYPE 

SERVICE 

CAPACITY 

320-212-J 100 

ECUIPHENT TYPc 

TYPE 
SERVICE 

CAPACITY 
PRESSURE 
TEMPERATURE 

BELT CCNVEYOI' 

FGR PRllllh~ TC~ER 

150 T/H 
LENGTH 40GOC f'M 
WIOTI-: 65C l'M 

t!EL T CONVEYOR 

FCR PRILLEG SULPHUR 

150 T/H 
LEhG Th BOOOC MM 
alOTt- 65C l"M 

SCREh CUNVEYCR 

FCR LIME 

o-2oc KG/ti 

AIR CC.Cllt.G FAI\ 

AXIAL f-AI\ 
FOR PRILLING TOWER 

750UC NH3/tt 
350 PA 
~5 c: 

OAT( :17.11.HJ 
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01.;TliKJfo'PJ ... 't/U.l.l~~t:t:~I.:~ 01\dSl(,i\ 
PRJJECT : PPCL P~f\ITE S'IEL TER 

CLIENT : PPt.l 
DOCU~ENT: ~.l HHAT J 
Ol.T(J(UMPJ NL :3()() lOC 900 003 ALTl 
OESl~N :RJA 

l 20-2 l2-\l200 

EQlJIPHENT TYPE 

TYPE 
SERVI CE 

CAPACITY 
PRESSURE 
TE'4PERATuRE 

32J-212-\l JOG 

ECiJ I PM ENT TYPE 

i rP t 
SERVICE 

CAPAC I TY 
PRESSURE 
T Ef4 PE RA TU Rf 

320-212-J400 

E Qll IP MENT T \'PE 

TYPE 
SE~VICE 

CAPACITY 
PRESS~ E 
T EHPE RATiJ RE 

320-214-0100 

EQUIPMENT TYPE 

SER VICE 

CAPAC I TY 
PRESSURE 
T EHPEl1ATJRE 

uATE :a3-1l-Ll ~AbE 
OEPARlMENT :PRJJECT 

lL IEN T l\G : 

. . . ••v • 3 

RE\tlS ICI\ :o JAT E :l 7. ll .8-' 

AIR C~CLING FAI\ 

AXIAL FA~ 
fCR Fklllll\G TC~ER 

75000 NH3/t-
350 FA 
35 c 

Alfi CLuLING FAI\ 

AXIAL FAN 
FOk PRILLll\G TGwEk 

75000 NHJ/t-
350 PA 
35 c 

AIR CGCLINC. fAI\ 

AXIAL fAI\ 
FOR PRILLINu TC~ER 

75000 t•Hl/H 
350 FA 
35 c 

FO~ PRILLll\~ TCWER 

2000 NM3/t-
10 KPA 
35 c 
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O~TCJ<.U,..PJ uY/U""l"EERH~G CIVISlC" 
PROJECT : PPCL PYklTE Si4El TER 

OAT E : 83-11-£2 el AGE ~u: 
O~PAKlMENT :PRuJECT 

CLIENT :PPC.L 
DOC U~( t. T: EIJ .LI SH AT J 
OUTOKUMPJ NL :360 101.l 900 003 ALT3 CLIENT ~G : 
DESIGN :RJA REVISION :o 

320-244-J 100 

ECUIP:-tEttT TYPE GRAVlTY FILTER 

TYPE GLASS hOOL FILTE~ 
SERVICE f~R SULPhUR 

32:>-244-J 20C 

ECUIP114fNT TWl GRAVITY fllTER 

TYPE GLASS WGCL FILTER 
SERVICE FCR SULPHUR 

32:>-370-J100 

E CU IPMErH TYPE 

SERVICE 

CAPACITY 
HEAD 

320-370-J200 

EC:lllP~ENT TYPE 

SERVICE 

CAPACITY 
HEAD 

320-3 70-0 .300 

fOUJPME NT TYPE 

SERVICE 

CAPACITY 
HEAC 

PUf'P 

SllLPHUR . .JHP 

25 M3/H 
25 M 

PUfllP 

SliLPfiUR PU~P 

25 M3/H 
25 M 

PUMP 

SULPt:UR PUMP 

25 M3/H 
25 M 

DAT E :l I. 11 • ti 3 



0 LT GX JM?.J Li Y / l:t.(.H, E::::~ H•" (; l VI ~I G\ &JAT E :tJJ- ll -Ll PA.it r.u: 5 
PROJECT : PP&:l P~k I TE S:UL TER DEPARTMENT :PROJ~CT 

I CLIENT : PPCL 
DOCU~ENT:E~.LISTCAT> 

I 0 UT OK lJM P.J NL !3t:O 1 OJ 9 00 OC3 ALT3 CLIENT t-.0 . . 
DESIGN :R..;A REVISIGh :o JATE :17. U.83 

I 320-} 70-J400 

I ECUIPMENT TYPE PU.-P 

SERVICE SULPH.R PUMP 

I CAPACITY 25 M3/H 

•• 
HEAD 25 M 

120-3 70-0 5uC 

19 EClJ IPMENT T ~f E PUMP 

SERVICE SULP~UR PUMP 

I CAPACITY 25 M3/H 
HEAD 25 M 

I 321)-3 70-JWU 

I 
EQUIPMENT TYPE FUMP 

SERVICE SULP~~R PUMP 

I CAPACITY 25 MJ/H 
HEAD 25 M 

I 320-3 70-J 700 

•• EC.J IPHENT TYPE PUMP 

SERVICE Sl.LPliLR PUMP 

19 CAPACITY 25 M3/H 
HE4D 35 M 

I 320-3 70-\JBOO 

E~U IPMENT TYPE FUMP 

TI SER VI CE SOLPtrUR PUMP 
.., CAPACITY 25 H.3/H 

HEAD 35 M 
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GUHJ<.UHPIJ uY/cN'11h(ERPhi OIVISILI'\ 
PROJECT : PP(.L PYRITE S."4El JER 

C.ll ENT : PPC.l 
DOCUMENT:E~.LISTCATJ 

JATE :6~-11-~~ PA~E ~J: 
OEPART~ENT :PRJJECT 

OUTCXUMPJ NL :Jt;O 100 900 \lOJ ALTJ CllEiH l'\O : 
DESIGN :R~A 

12a-110-v c;ou 

EQUIP:4ENT TYPE 

SERVICE 

CAPAC I TY 
HEAD 

320-3 70-1 coo 

E QJ IPllllENT TYPE 

SERVICE 

CAPACITY 
HEAD 

320-3 70-1 lOC. 

EQUIPMENT TYPE 

SER VICE 

CAPAC: I TY 
HEAD 

320-3 70-i zoo 

E CU IPMENT TYPE 

SERVI CE 

CAPAC tTY 
HEAD 

320-3 70-1 Juu 

E~U IP ME NT T YP t. 

SERVICE 

CAPAC: I TY 
HEAO 

REVJSJGt. :o 

PUffP 

SULPh"R PUMP 

25 113/H 
35 M 

PUMP 

SlilPhLR PUMP 

25 M~/H 
35 M 

FU~P 

SULPt1"R PUMP 

5C M3/H 
25 M 

PUMP 

SULPtrUR PUMP 

5C M3/H 
25 M 

FUMP 

Sl#LP~&;R PUMP 

5 Ml/H 
25 M 

uATE :17.U.83 
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Ol.TO< UMPJ v Y/ E:M~~l l\EER iMi 01\11 Slt~ 
PROJECT : PPC.L P~klTE S.4El TE~ 

Cll ENT : PPC.l 
OCCU~E~T:&..llSllATI 
OUTOKUMPJ t\t :3LO 100 1100 OCJ Al Tl 
DESI~N :R~A 

ll0-l 7C-l40C. 

EC.JIPMENT TYPE 

SERVICE 

CAPAC I TY 
HEAD 

120-110-1 sou 

ECU IPMENT TYPE 

SERVICE 

CAPACITY 
HEAD 

320-370-1600 

EC\JlPHENT TYPE 

SERVICE 

CAPACITY 
HEAD 

32J-370-4 700 

EQUIP ME NT 1 YP E 

SERVI CE 

C.IPACITY 
HEAD 

320-370-1800 

EQUIPMENT TYPE 

SERVI CE 

C.IPACJTY 
HEAD 

~AIE :SJ-11-22 PA~E hu: 
uEPAklMENT :PROJECT 

1 

C: l IE!'i T f\G : 
i<EVJSIC~ :o iJA T E : l 7. 11 • 8 3 

PUMP 

SLLPhl.R PU'4P 

5 M.?/H 
25 M 

PUMP 

SULP~UR C.IRC~LATING P~~p 

240 M3/H 
40 M 

PUf'P 

SULPHUR CIRCLLATING PUMP 

240 M3/H 
40 M 

PUMP 

SULPHUR ClRC~LATJNG PU~P 

24C f'J/H 
40 H 

SULPhoR CIRC~LATIN~ PUMP 

240 1"3/H 
40 M 
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JU':'CKu~PJ ..,y/u.a.&r.t.fRI~•G i..l\tlSlC.1' 
PIUJECT : PPt.l P'tR lTE SMEL TEIC 

CU ENT : ?PU 
DOCUMENT : Ew .L IS 1C AT J 
OUTCKUHPIJ NC. :3t.u 10;) 900 003 ALTl 
DES JGr~ :f\JA 

32'1-110-1 c;oo 

EQlJ IP ME NT T YP l 

SERVICE 

CAPACITY 
HEAD 

120-3 70-lCUO 

ECU IPMENT TYPE 

SERVICE 

CAPAC I TY 
HEAC 

120-;, 70-l 300 

ECU IPMENT TYPE 

SERVI CE 

CAPACITY 
PRESSURE 

320-3 70-2400 

EQUIPMENT T~P l 

SERVICE 

CAPACITY 
PRESSURE 

320-l 71-U 100 

EQUIPMENT TYPE 

SERVICE 

CAP AC. J TY 
PAE SSUf' E 

UATE :d;-11-£~ ~~bt ~u: 

~EPARTHENT :PRJJECT 

C.~!ENT Mi : 
RE~ISIGt. :O JATE :17.ll.83 

PUMP 

SULP~UR CIRCLLATING P~MP 

24C f'3/H 
40 M 

PUMP 

Sl-LPJtuf\ ClRC.l.L,\l me PUMP 

24C 1'3/H 
40 M 

FU"'P 

SuLP~UR PRILll~~ PU~P 

22 M3/h 
ltOO KPA 

PUfl'P 

SuLP~U~ PRILllNG PUMP 

22 M3/H 
1600 KPA 

FGR LIME MILK 

0-2,5 fl'J/H 
400 KPA 
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OUTOKUHPJ LY/EN~l~EERl~G Cl~ISltt\ 
PROJE~ T : PPtl P'rkl TE SMELTER 

CU ENT : PPCL 
OOCUHENT:~.LIST(ATJ 

JATE :83-11-22 ~AGE ~~: 
OEPARTME~T :PROJ~CT 

OUT()(UMPJ ~u :Jt;O 100 900 OOJ Al JJ C.LlENT t\G : 
DESIGN :RJA 

l20-l 11-02CO 

ECJIPMENT TYPE 

SERVICE 

CAP.AC ITY 
PRESSUn.E 

3ZO~ 3 71~ 300 

ECUIPMErH TYPE 

SERVICE 

CAPACITY 
PRESSURE 

320-411-J 100 

E CU IP "4E NT T YP f 

CAPACITY 

3 20-411-J 20 u 

EQUIPMENT TYPE 

CAPACITY 

120-50'i-;) 100 

EOUIP~ENT TVPf: 

SERVICE 

0 IMENSIONS 

MAT Ef< UL 

REVISICt\ :o 

CC; SAGE Pl.MP 

FGR LIME l'ILI< 

C-2,5 Ml/h 
'eOO KPI. 

CCSAGE Pt;MP 

FOR l IME H Ill< 
STANC BY 

0-2, 5 M3/H 
'eOO KPA 

~IBRATJ~~ S~REEN 

150 T/H 

VIBRATING SCREEN 

150 T/H 

PR ILL I Mi TOw ER 

SuLPhUR PRILllt\G TChEk 

l!ATE :l 7.U.SJ 

DIAMETEk 30000 MH, HEIGHT 4JOOO ~M 
WALL THJCK~ESS 350 MM 
CC~Cf'ETE 



lJLTLKva"4P.J u\'/ E:..it.u~£E~ lr•G tlv I SJ(t. 
PRJJ~CT :PP(l P\'kJTf S~£LTER 

CLIENT :PP<.L 
OOCUMENT: EQ .L JS HAT I 

iJ.llE :clJ-H-,, PA~E ~a..: 10 
OEPART~ENT :PkJJtCT I 

I 
I 
I 
I 

llUHXUMPJ ~O :Jt.O 100 900 OCJ Al Tl 
OESIGN :RJA CLIE~T ",; : 

•• 
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320-511-J luu 

ECUIPMENT TYl'E 

SERVICE 

CAPACITY 
VCLUr.tE 
TEMPERAT\J Rl 
PRESSURE 

320-511-\J 200 

ECUIPMENT TYPE 

SERVICE 

CAPAC I TY 
VCLUME 
TEMPERAT\J RE 
PRESSURE 

32J-515-0100 

EQUIPMENT TYPE 

SERVI CE 

VCLUME 
HAT ER I AL 

120-515-0ZOO 

•• I EQUIPMENT TYPE 

I 
I 
I 
I 
I 

SER VICE 

VCLUME 
MATERIAL 

REltlSICl'W :o 

AUTGCLAVE 

SLLP11UR 2L T/H 
23 M3 
130 C aAlTCCLA~EI 
J,5 BAR (ALTCCLAltEJ 

AuJOCLAVE 

SULPhUR 26 T/tt 
2.3 M3 
130 ( CA~TGCLAVEJ 
3,5 BAR CALTCCLAVEJ 

~EASURING TAt.K 

SULPHUR HEASLHl~G TA~K 

6 Ml 
CONCRETE 
STEA~ HEATING PIPES 

~EASLRING TA"K 

SULPhUR MEASLRING TA~K 

6 Ml 
C.CNCRE TE 
STEA~ HEATING PIPES 

JAT E :11. U. 8 3 

I 
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OUTO<.UMPJ l.Y/A:M .• l~EERllHi C.l'llSIC.N 
PROJECT :PPQ P~RITE SMELTEI< 

CLIE~T : PPQ 
DOCUMENT: EQ .L lS Tl AT I 
O~TOKJMPJ ~L :340 ivO 900 003 ALTJ 
DESIGN :kJA 

320-516-0100 

EQUIP:4ENT TYPE 

SERVICE 

VCLUME 
MATERIAL 

323-518-.J 100 

EQUIPMENT TYPE 

SER VICE 

VCLUME 
M'T ER I AL 

320-518-J2uu 

ec;u IPME Nf TYPE 

SERVICE 

VCllRtE 
MATERIAL 

1.20-518-J .3'J 0 

EQUIPMENT TYPE 

SERVICE 

VCLUME 
MAT ER JAL 

II I I I I I 11 I I I I 

DATE :e?-11-,2 ~A~( NG: 11 
oEPARTMF~T :PROJ~CT 

CLIE"T f\C : 
RE'llSICf\ :a 

MIXING TAl\K 

FCR LIME ~Ill< 

25 M3 
STEEL 

PUMP TANK 

JATE :17. U.83 

ll,UIO SULPHUR CIR~ULATI~~ TANK 

Ci5 H3 
CCNCltETE 
STEAi' HEATING PIPES 

Ft;MP TANK 

SuLPH~R PUMP TjNK 

18 '-l 
CCNCRETE 
STEA~ hEI a~G PIPES 

PUJl!P TANK 

SULPH~R PUMP TA~K 

18 1'3 
tCf\CRLTE 
STEAM HEATING PIPES 
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OUTGKJMPJ t.Y/l:.t.l.:lf,'it::kl:h.t OlVISlL~ 
PROJECT : PilCl P~k IT E S'.'1 ELTER 

CLIE1'4T :PPC.L 
DOClMENT: EQ.L ISU AT I 
O"TCKUMN HL :3~0 lOJ 900 OC3 ALT3 
DESIGN :RJA 

32J-518- J lt()(I 

EQUIPMENT TYPE 

SERVICE 

VCLlME 
MATERIAL 

320-518-JSOO 

EOUIP~ENT TYPt 

SERVICE 

VCLUME 
MATERIAL 

320-518-JtOO 

EOJ IP'4ENT TYPE 

SERVICE 

VOLUME 
MATERIAL 

320-518-0 7JO 

EQUIPMENT TYPE 

SERVICE 

VCLUME 
MAT ER IAL 

DAT( :d.:-U-,2 Pl\~E i .. ~: 12 
DEPARTMENT :PRGJECT 

CLIENT 11.G : 
REVISION :0 

PUMP TANK 

SULPhl.R PUl4P TANK 

10 t'3 
CCNCflETE 
STEAf' HEAT ING PIPES 

PlJMP TANK 

SUL P hl.R PUMP T ANIC 

18 11'3 
CCII!:. RE TE 
STEAfl! HEATING PIPES 

PUMP TAhK 

SULPHliR PUflP TANK 

18 11'3 
CC.hC.~ETE 
STEAM HEATING PIPES 

PUl'P TANK 

SULPHUR PUM? TANK 

18 1'3 
CC.hC~ETE 
STEA~ hEATING PIPES 

DAT[ :11.u.au> 
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OUTCXUMPJ OY/EN~l .. EERl~G OIYISIC .. 
PMOJECT : FPU. PYi\ITF s~a TEI' 

CLIENT : PPCL 
OGCUMENT: EQ.L JSJC AT I 
OUT(J{UMPJ t.u :3c0 10'1 90.> "03 ALT3 
DESIGN :RJA 

320-519-J lCiO 

EQJIPMENT TYPE 

SEM\llCE 

YCLUME 
MATERIAL 

320-519-J.200 

EQ\J IPMENT TYP l 

SERVICE 

VCLUME 
NATER I Al 

DATE :&l-11-ll PAbE hu: 1~ 
OEPAkTMENT :PRUJECT 

CLIENT t.O : 
REYISICitt :o 

TAt.K 

SLLPhUR TANK 

100 Ml 
STEEL 
STEAM HEATING PIPES 

OAY TAfiK 

SULPttUk DAY TANK 

leOO ~.3 
STEEL 
STEA' HEATING PIPES 

OATE : 17. U.b3 



out lA.;JHPJ ..;Y/ U•'-H.[F.kithi a;& ·11 S!l:\ JAiE :cJ-U-.:l Pl\.iE f.tlj : 1 
PllOJE CT : PPU. PUd TE SMEL TEP O~PARTME~T :PROJt'T 

I CLIENT : PPU. 
DiJClMEtH: &.I .t. IS HAT J 

I OLTOKUMP~ NL :3~0 100 9CO O:Jl ALT) CLIENT l\ti . . 
DESIGN :R.-A Rt:VISICN :o uATE :17.U.63 

I })J-212-.J 100 

I EQ\J lPMEr-tT T 'VP I: FAI\ 

SERVICE EXHALST GAS f-Af\ 

I CAPACITY 500'1 M43/H 

•• 
PRESSU~E 500 PA 

130-21tl-O 10" 

19 E CU IPMENT TYPE CRUM FILTEIC 

FIL TEI< Ak EA lt,5 M2 

I 310-370-0100 

I ECJIPl'ENT TYPE PUMP 

SERVICE UNOERFU.19' PUf'P 

I CAPACITY 2 "l/tt 
HEAD 15 M 

I 130-170-U20U 

I ECUIPMENT TYPE PUl'P 

SERVICE U~OE~LC.-,. Pl.~P 

CAPACITY 2 1"3/H 
HEAD 15 M 

je 330-170-0 300 

I ECUIP~Er•T TYPE PUl'P 

SERVICE C.VERFLuh Pl.MP 

I CAPAC I TY 15 M3/h 
HEAD 20 M 

I 
I 
I 

I I I I 11 I I II I I I I I I 

! 
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DliT GKU f'PJ UY/ f:NLl l\EER lh G 01 V l SICh 
PROJECT : PPC.l P~klTE S14El TER 

Cl I ENT : PPC.l 
lOCUMEhT:EQ.LISlCATJ 
Ot;TCJtUMPJ NO :Jt.O 100 9CO OC3 ALTJ 
DESIGN :RJA 

J30-3 70-0'-'l0 

E CJ IP ME NT TYPE 

SERVI CL 

CAPACITY 
HEAD 

330-31~-.J 100 

EQJ IPMENT TYP I: 

CAPACITY 
VACUUM 

330-51\l-J lOC 

ECJ IPMEl'1T TYPl 

SERVICE 

VCLUMf 
MAT ER IAL 

ll0-510-J200 

EOU IPMErd TYPE 

SERVI CE 

VCLUME 
~ATER IAL 

lJJ-518-IJ lUO 

ECU IPMENT TYP t: 

SERVI CE 

VCLUME 
MAT ER IAL 

DATE :83-11-Zl P~GE N~: l. 
u(PARTMENT :PRJJELT 

CLIENT l\U : 
REVISIOI\ :o DATE :l 7.11.83 

PU Mr 

C:VERFLo.i1 PUMP 

15 M~/H 
2CI M 

\IACULM PliMP 

4,5 P'3/Hll'. 
ur..OER PRESSURE uOO f-'.M H., 

TAl\K 

CC.CL IMi TAl\K 

5 f'13 
AC ID PRUCF STEEL 

T 1\1\K 

SULPHURIC ACID TANK 

J Ml 
STEEL 

PUMP TA~K 

UNOERFLOll PUMP TANK 

5 "-3 
AC 10 PRU CF STE EL 

I 

I 11 111 I 
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Ul,T:JKUHPJ C.\'/l:f•l.H~EEiUNu c1v: SlCf\ 
PROJEC.T : PPU. PYldTE SHEL TE~ 

CLIENT : PPC.L 
DOC l#-°4ENt: &;» .L l S TC A Tl 
OUTOKUMPJ NC :lLO lOC 900 003 AL13 
DESIGN :R.,A 

330-518-02uO 

EQlJ IP ME NT TYPE 

SERVIC.E 

VCLW4E 
MATERIAL 

330-521-0100 

ECUIPMENT TYPE 

VCLUHE 
MATERIAL 

130-532-J 10~ 

EQU IPHENT TYPE 

D (MENSI cr~s 

JAH: :8.l-U-C:2 PA..iE Nu: l 
CEPAhlMENT :PROJELi 

CLIENT f\O : 
REVISION :o ilATc :17.U.SJ 

PUll'P TANK 

CV ER FLU• PUl'P T Af~K 

15 HJ 
ACID PRUC~ STEEL 

RE l\C TGR T AfttK 

3 Ml 
STEEL 
BRICkLINJ~G ANC RUBBERIZED 

THICKENE:R 

CJ AH ETER 35JO ,.M 
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5 
OPERATING DATA 

5.1 Supervision and labour requirements 

5.2 Requirements of utilities and consumables 
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5 
OPERATING DATA 

5.1 
Supervision and labour requirements 

5.1.1 
Total personnel 

5.1.2 

Supervision and labour requirements for plant 
operation are presented below. Maintenance and 
laboratory personnel is not included in the 
evaluation because of lack of information about 
the local situation. 

Plant manaqer 
Enqineers 
Foremen 
Crew 

TOTAL 

1 
6 

27 
170/178* 

204/212 

General supervision 

5.1.3 

Technical manaqer 
Chief metallurqist 
Met:allurqist 

TOTAL 

1 
1 
1 

3 

Smelte~ and sulphur plant 

5.1.4 
Power plant 

Enqineers 
General foreman 
Foremen 

Operating crew 

.,, In alternative 
(roaster). 

2 

Day shift 

1 
1 
3 

20 

men/shift 

(including coal and water plants) 

Day shifts 

Engineers 2 
General foremen 1 
Foremen 3 

Operating crew 8 

Shift 

8 

68/76* 

more will 

Shift 

4 

44 

TOTAL 

1 
1 

11 
13 

88/96* 

be needed 

TOTAL 

2 
1 
7 

10 

52 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I· 
I 
I 

II ,, 

--
OY 
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5.1.5 
Oxygen plant 

Day shift Shift 

Foreman 1 

Operating crew 2 8 

5.1.6 
Material transfer (whole area) 

Day shift Shift 

General foreman 1 
Foremen 1 4 

Crew 8 12 

5.2 
Requirement of utilities and consumables (7500 h/a) 

5.2.1 
Flash smelting and rc;,asting areas 

Alternative 1 2 

Coal t/4 157 000 147 000 
Electric energy MWh/a 24 000 23 600 Steam 20 bar, 30C~C t/a 150 000 124 000 
Steam 70 bar, saturated t1a 44 000 
Process and cooling water m /a 9 380 000 10 500 000 
Refractory bricks t/a 500 400 

5.2.2 
Sulphur plant area 

Fuel oil t/a 12 700 10 900 Electric energy MWh/a 13 100 11 700 
Steam 5.5 bar, saturated t~a 90 000 90 000 
Process and cooling water m /a 2 330 000 2 330 000 Lime t/a 330 330 Sulphuric acid t/a 400 400 Catalyst mass t/a 1 000 820 

TOTAL 

1 

10 

TOTAL 

7 

2 

1 
5 

6 

20 

129 
21 

139 
100 
880 

10 
11 
90 

330 

3 

000 
000 
000 
000 
000 
400 

000 
000 
000 
000 
330 
400 
800 
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5.2.3 
Power plant area (includinq coal and water plants) 
Operation time 7500+500 h/a 

Coal 
Electric enerqy 
Demin.water 
Coolinq water (river) 

Esp. for water plant: 

Raw water 
NaCl 
Polyphosphate 
Sulphuric acid 
Na OH 

5.2.4 
Oxygen plant area 
Electric enerqy 
Cooling water 

• 

Alternative 

t/a 
MJh/a 
m3/a 
m /a 

m3/a 
t/a 
t/a 
t/a 
t/i:. 

MWh/a 
;3/a 

26 000 
12 500 

lss oog 
45·10 

475 000 
200 
350 

70 
so 

so soa 
4.s·106 

1 

29 000 
12 500 

lSS ooe 
45·10 

475 000 
200 
3SO 

70 
so 

6S ooa 
s.r106 

2 

22 000 
11 500 

155 ooe 
45·10 

475 000 
200 
350 

70 
50 
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I ECONOMIC SURVEY 

6.1 Estimation of investment cost 

I 6.2 Estimation of operating cost 

6.3 

I 6.4 

Estimation of revenues 

Economic comparison of alternatives 
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6. 
ECONOMIC SURVEY 

6.1 
ESTIMATION OF CAPITAL COST 

6.1.l 
Basis of capital cost estimate 

Scope of estimates 

The estimates covers the required process 
facilities cf the alternatives. The other 
facilities such as workshop, laboratory, offices, 
site works, etc. as well as working capital are 
excluded from the study phase I, because they will 
be practically equal in each alternative and thus 
they do not have any effect on the comparison of 
the alternatives. 

The following areas are included in the estimates: 

- pyrite drying 

- flash smelting 

- flash smelting furnace gas handling 

- elemental sulphur line 

- sulphur purification and prilling 

- matte roasting 

- roasting furnace gas dedustinq 

- oxygen plant 

- coal handling 

- auxiliary boiler and superheater 

- turbinegenerator plant 

- water demineralization plant 

- boiler feed water plant 

I I 11 I I 111 I I I I I II I I I I I I I 111 
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Terai.IU\l points of estimates 

The estimates are liai.ted within the following 
terminal points 

Pyrite: inlet to the day feed bins 

Coal: inlet to the feed hopper 

Bunker C oil: inlet to the day tank 

Light fuel oil: inlet to the day tank 

Iron calcine: outlet froa the vet cooler belt 
conveyor 

Slag: 

Lime: 

outlet froa belt conveyor of slag 
granulation 

inlet to the lime feed bin 

Sulphur: outlet from the belt conveyors of prilling 
tower 

Fresh water: inlet to the plant area 

Cooling water: inlet to the plant area/ 
outlet from the plant area 

Electric energy: inlet/outlet at the main 
switchgear 

Sulphuric acid: inlet to the feed tank 

Tail qases: outlet from the main stack 

Arsenic waste: outlet from the drum filter 

Taxes and duties 

Supplies of Indian oriqin: 

excise duty 8 t of supplies 

sales tax 4 t of supplies 

Supplies of foreiqn origin: 

custom duty 40 t 

enqineerinq, commissioning etc. a duty of 25 t 
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Excluded capital cost 

The estimate does not include the following cost: 

- service facilities such as workshop, garage, 
laboratory, office, warehouse, first aid station 
and change house 

- site work such as roads, railways, fences etc. 

- storage facilities of pyrite, coal etc. 

mobile equipment 

infrastructures such as water supply, roads, 
railway~, dumping areas etc. 

- working capital 

- escalation 

- interest of construction period 

Price level 

The foreign supplies are estimated according to 
European price level, the cos~ basis being the 
price of level of first six months of the year 
1983. 

The Indian supplies are estimated according to 
Indian price level based on the information on unit 
and equipment prices received from PPCL. 

Foreign/Indian supplies 

The capital cost are divided into foreign and 
Indian deals. 

The forP.ign supplies includa: 

- some special process equipment such as high 
pressure boilers, steam dryers, cooling elements 
and refractories of flash smelting furnace, 
electrostatic precipitators etc. 

- equipments and materials of instrumentation 

- licence 

- basic design as well as detail design of foreign 
suppl,ies 
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- supervision of construction, erection and 
start up 

- traininq outside India 

The Indian supplies: 

- equipment such as belt conveyors, bins, tanks, 
roastinq furnaces, qas and air ductinq, cyclones, 
catalyzers, condensinq towers, standard pumps, 
low pressure boilers, steel structures of flash 
smeltinq furnace, steel plattforms, cranes etc. 

- buildinq and civil construction 

- electrification equipment and materials 

- pipinq and ductinq equipment and materials 

- erection and installation work 

- detail desiqn of buildinqs, civil work, 
electrification and pipinq 



-----------------------
capital, Alternative 1 Rs 1000 

ngineering and design including 
~ash Slllelting licence 

ommissioning, supervision of 
~ection and start up , training 
f staff 

quipaent, free on site 
-=smelter 
-:sulphur plant 
-:power plant and coal treatment 
-_oxygen plant 

lectrification, instrumentation 
nd piping, free on site 

rection and installation 

u~lding constraction 

u-btotal 

i-sce l laneous 

otal 

Basic price 
including freight 
and insurance 

Indian Foreign 
supplies supplies 

11100 

6100 

32800 
168900 

40700 
111000 

117400 

168500 

74000 

730500 

146100 

876600 

63100 

48300 

175600 
14500 

103600 

20400 

425500 

85100 

510600 

Taxes and duties 

Excise Custom Sales 
duty for duty for tax of 
Indian foreign Indian 
supplies supplies supplies 
8 ' 40• (25\) 4 ' 

2600 
13500 

3200 
8900 

9400 

13500 

15800 

12100 

70200 
5800 

41400 

8100 

400 

200 

1300 
6800 
1600 
4400 

4700 

6700 

3000 

Cost at site 

Indian foreign Total 
supplies supplies 

27300 

18400 

106900 
195000 

86900 
124300 

139600 

188700 

82900 

63100 

48300 

175600 
14500 

103600 

20400 

90400 

66700 

282500 
209500 
190500 
124300 

160000 

188700 

82900 

425500 1395500 

85100 279100 
QI 

5900 

57000 

11400 

68400 

153400 

30700 

184100 

29100 970000 

5900 194000 

35000 1164000 510600 1674600 ~ 



--------------------.. .. _(>.J.3 

Fixed capital, Alternative 2 Rs 1000 

Items 

- Engineering and design including 
: flash smelting licence 

Commissioning, supervision of 
- erection and start up , training 

of staff 

Equipment, free on site 
-smelter 

--sulphur plant 
- --roasting plant 

-power plant and coal treatment 
-oxygen plant 

-Electrification, instrumentation 
~~nd piping, free on site 

~Erection and installation 

~Building constraction 

-Subtotal 

; Miscellaneous 

Total 

Basic price 
including freight 
and insurance 

Indian Foreign 
supplies supplies 

13000 

7800 

31100 
158500 

18800 
40700 

125000 

130000 

175000 

77800 

777700 

155540 

933240 

68800 

55200 

167000 
13900 

2600 
103000 

22000 

432500 

86500 

519000 

Taxes and duties 

Excise Custom Sale• 
duty for duty for tax of 
Indian foreign Indian 
supplies supplies supplies 
8 ' 40\ (25\) 4 ' 

2500 
12700 

1500 
3300 

10000 

10400 

14000 

6200 

60600 

12120 

72720 

17200 

13800 

66800 
5500 
1000 

41200 

8800 

154300 

30860 

185160 

500 

300 

1200 
6300 

800 
1600 
5000 

5200 

7000 

3100 

31000 

6200 

37200 

Coat at site 

Indian foreign 
supplies supplies 

30700 

21900 

101600 
183000 

22100 
86800 

140000 

154400 

196000 

87100 

1023600 

204720 

1228320 

68800 

55200 

167000 
13900 

2600 
103000 

22000 

432500 

86500 

519000 

Total 

99500 

77100 

268600 
196900 

24700 
189800 
140000 

176400 

196000 

87100 

1456100 

291220 er 
°' 1747320 



-- - - - - - - - - - - - - - - - - - - .... 
b.l.4 
Fixed capital, Alternative 3 Rs 1000 

Items 

Engineering and design including 
flash smelting licence 

Conaissioninq, supervision of 
erection and start up , training 
of staff 

Equipment, free on site 
-Salelter 
-sulphur plant 
-power plant and coal treatment 
-oxygen plant 

Blectrification, instrumentation 
and piping, free on site 

Erection and installation 

Building constraction 

Subtotal 

Miscellaneous 

Total 

Basic price 
including freight 
and insurance 

Indian Foreign 
supplies supplies 

11100 

6100 

33100 
146100 

40700 
98000 

116000 

163000 

74000 

688100 

137600 

825700 

63100 

48300 

164700 
12500 

103600 

20400 

412600 

82500 

495100 

Taxes and duties Coat at •ite 

Excise 
duty for 
Indian 
supplies 

8 ' 

2700 
11700 

3300 
7800 

9300 

13000 

5900 

53700 

10700 

64400 

Custom Sales 
duty for tax of 
foreign Indian 
supplies supplies 
40\ (25\) 4 ' 

15800 

12100 

65900 
5000 

41400 

8200 

400 

200 

1300 
5800 
1600 
3900 

4600 

6500 

3000 

Indian foreign Total 
auppliea auppliea 

27300 

18400 

103000 
168600 

87000 
109700 

138100 

182500 

82900 

63100 

48300 

164700 
12500 

103600 

20400 

90400 

66700 

267700 
181100 
190600 
109700 

158500 

182500 

82900 

412600 1330100 

"' 
148400 

29700 

178100 

27300 917500 

5500 183500 

32800 1101000 

82500 266000 ~ 

495100 1596100 

--· 
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6.2 
ESTIMATION OF OPERATING COST 

6.2.1 
Basis of operating cost estimates 

Scope and extent of estimates: 

The operating cost are estimated according to the 
same scope and wit.~in the same terminal points as 
the investment cost (item 6.1.1) 

The estimate includes the direct operating costs 
such as wages and salaries of operating personnel, 
utilities and supplies, maintenance etc. 

Such operating cost as administration, marketing, 
purchasing, transportation, laboratory services, 
insurances etc. are excluded because they have no 
practical effect on the comparison of the 
alternatives. 

Unit prices used in the estimates 

- Wages and salaries including social cost: 

- managers 
- operating engineers 
- foremen 
- skilled labour 
- helpers 

- Buncer C oil 
- light fuel oil 
- coal 
- lime 
- refractory bricks 
- mortar for bricks 
- cast refractory 

- oxygen lances for 
tapping 

- tapping clay 

- sulphuric acid 

- glass wool 
- fresh water 
- cooling water 
- catalyze mass 
- NaCl 
- NaOH 
- polyphosphate 
- Boiler chemicals 

Rs 
• 
• 
" 
" 
Rs 
" 
" 
" • 
" 
" 

" 

" 
Rs 

Rs 
" 
" 
" 
" 
" 
" 
" 

2 500 /month 
2 ooo I • 
2 000 ., • 
1 500 I • 
1 ooo I " 

2 400 /ton 
3 500 I " 

250 I " 
600 I " 

8 ooo I " 
6 000 I " 
6 ooo I " 

10 I kq 

2 ooo I " 
900 I ton 

700 
1 

0.5 
5 500 

500 
5 000 
4 500 
5 000 

I m3 

I " 
I " 
I • 
I " 
I " 
I " 
I " 
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6.2.2 
Raw materials 

The transfer price of pyrite (sulphur content 38 t) 
is Rs 350/ton. 

Ho transfer price has been used for top shale to be 
fed to the smelter in alternative 1. 

Total pyrite feed per annum will be 625,000 tons 
which corresponds to an annual cost of 
Rs 218,750,000. 

6.2.3 
Annual operating cost 

Variable cost 

- Raw materials (pyrite) 

- Utilities and supplies 
(Appendix 6-1) 
- Flash smelting 
- sulphur plant 
- roastinq 
- power plant 
- oxygen plant 
- subtotal 
- miscellaneous 5 t 
- total utilities and 

supplies 

Total variable cost 

Fixed operating cost 

- Waqes and salaries 
- plant manaqer (1) 
- enqineers (6) 
- foremen (27) 
- operatinq crew (170/178/170) 
- total waqes and salaries 

maintenance including 
materials and labour 

subt.otal 
miscellanous 10 t 

Total fixed operating coat 

ALT 1 
Rs 1000/a 

218,750 

50,074 
38,068 

31,473 
2,250 

121,865 
6,000 

127,865 

346,615 

ALT 1 
Rs 1000/a 

30 
144 
648 

3,060 
3,882 

55,000 

58,88~ 
5,800 

64,682 

ALT 2 
Rs 1000/a 

218,750 

47,274 
32,758 

2,767 
32,133 

2,650 
117,582 

5,900 
123,482 

342,232 

ALT 2 
Rs 1000/a 

30 
144 
648 

3204 
4,026 

57,000 

61,026 
6,100 

67,126 

I I I 

ALT 3 
Rs 1000/a 

218,750 

41,524 
30,488 

30,473 
2,000 

104,485 
5,200 

109,685 

328,435 

ALT 3 
Rs 1000/a 

I I I I I 

30 
144 
648 

3,060 
3,882 

54,000 

57,882 
5,800 

63,682 



-
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= UTILITIES AND SUPPLIES -

SMELTER 
A N N U A L C 0 N S U M P T I 0 N ANNUAL COST Ra 1000 Unit price ALT 1 ALT 2 ALT J ALT 1 AL'.l' 2 ALT l Rs 

Coal 250/t 157,000 t 147,000 t 129,000 t 39,200 36,750 l2,250 
Light fuel oil 3,500/t 400 t 400 t 400 t 1,400 1,400 1,40<1 
1) steam 70 bar 44,000 t 100,000 t 1) steam 20 bar 150,000 t 124,000 t 139,000 t 
Fresh water l/m3 20,000 ml 20,000 ml 20,000 m3 20 20 20 
Cooling water 0.5/m3 9.4 Mml 10.5 Mm3 7.9 Mml 4,700 5,200 3,950 
1) Electric energy 24,000 MWh 2l,OOOMWh 21,000 MWh 
Refractory bricks 8,000/t 500 t 400 t 400 t 4,000 3,200 l,200 
Mortar for bricks 6,000/t 32 t 32 t l2 t 192 192 192 
Cast refractory 6,000/t 70 t 70 t 70 t 420 420 420 
Oxygen lances 10/kg 8,000 kg 8,000 kg 8,000 kg 80 80 80 0\ 

I ..... 
0 Tapping clay 2,00C../t 6 t 6 t 6 t 12 12 12 

50,024 47,274 41,524 1) Will be produced inside the plant 
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UTILITIES AND SUPPLIES 
SULPHUR PLANl' 

A N N U A L C 0 N S U M P T I 0 N ANNUAL COST Rs 1000 Unit price ALT 1 ALT 2 ALT l ALT 1 ALT 2 ALT l Rs 

Bunker C oil 4',400/t 12,700 t 10,900 t 10,000 t l0,480 26,160 24,000 
Sulphuric acid 900/t 400 t 400 t 400 t 360 JGO l61l 
1) steam 5.5 bar 90,000 t 90,000 t 90,000 t 
Fresh water l/ml 15,000 m3 15,000 ml 15,000 ml 15 15 15 
Cooling water 0.5/m3 

2.33 Mm3 2.33 Mm3 2.33Mml l,165 l,165 1,165 
1) electric energy 13,100 MWh 11,700 MWh 11,000 MWh 

\ 

Glass wool 700/m3 
500 m3 500 m3 500 m3 l50 lSO 350 

Lime 600/t 330 t 330 t 330 t 198 198 198 
Catalyte mass 5,500/t 1,000 t 820 t 800 t 5£500 41510 4 400 

38,068 32,758 3o,!ea 
1) Will be produced inside the plant 

°' I ..... 
I-

tr-.................................................................................... ~~ 
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UTILITIES AND SUPPLIES 
ROASTING PLANT 

Light fuel oil 

Coal 

Fresh water 

1) Electric energy 

Refractory bricks 

Mortar for bricks 

Cast refractory 

ANNU.".L 
Unit price ALT 1 
Rs 

3,500/t 

250/t 

l/m3 

8,000/t 

6,000/t 

6,000/t 

1) Will be produced inside the plant 

C 0 N S U M P T I 0 N 
ALT 2 ALT 3 

350 t 

500 t 

2.6 Mm3 

6,500 MWh 

10 t 

0.4 t 

5 t 

ANNUAL COST Rs 1000 
ALT 1 ALT 2 ALT 3 

1,225 

125 

1,300 

80 

2 

30 

2,767 

°' I .... 
N 
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-
-
- - UTILITIES AND SUPPLIES -

DEMINERALIZATION AND POWER PLANT 
A N N U A L C 0 N S U M P T I 0 N ANNUAL COST Rs 1000 

Unit price ALT 1 ALT 2 ALT 3 ALT 1 ALT 2 ALT J 
Rs 

Coal 250/t 26,000 t 29,000 t 22,000 t 6,500 7,250 5,500 

Fresh water l/ml 475,000 ml 475,000 ml 475,000 m3 475 475 475 

Cooling water o.sml 45 Mm3 45 Mm3 45 Mm3 22,500 22,500 22,500 

1) electric energy 12,500 MWh 12,SOOMWh 11,500 MWh 

NaCl 500/t 200 t 200 t 200 t 100 100 100 

Polyphosphate 4,500/t 350 t 350 t 350 t 1,575 1,575 1,575 

Sulphuric acid 900/t 70 t 70 t 70 t 63 63 63 

Na OH 5,000/t so t 50 t so t 250 250 250 

Boiler chemicals 5,000/t 2 t 2 t 2 t 10 10 10 
31,473 32,133 3o,473 

1) Will be produced inside the plant 

°' ' .... 
~ 
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UTILI'l· IES AND SUPPLIES 
OXYGEN PLANT 

1) electric energy 

Cooling water 

Unit price 
Rs 

0.5/m3 

. 

A N N U A L C 0 N S U M P T I 0 N 
ALT 1 ALT 2 ALT 3 

50,500 MWh 

4.5 Mm3 

65,000 MWh 

5.3 Mm3 

4J.,000 MWh 

4.0 Mm3 

1) Will be produced inside the plant 

ANNUAL COST Rs 1000 
ALT 1 ALT 2 AI,T 3 

2,250 2,650 2,000 

2,250 2,650 2,000 

Q\ 

I .... 
~ 
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6.3 
ESTIMATION OF REVENUES 

The revenues are calculated only for elemental sulphur. 

No value has been calculated for iron calcine (alt 2) 
or iron matte (alt 3). 

The unit price of elemental sulphur is Rs 1350/t. 

Annual production of elemental sulphur: 

- Alt 1 
- Alt 2 
- Alt 3 

Annual revenues: 

- Alt 1 
- Alt 2 
- Alt 3 

217,000 t 
219,000 t 
195,000 t 

Rs 292,950,000 
Rs 295,650,000 
Rs 263,250,000 
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6.4 
ECONOMIC COMPARISON 

Annual revenues 

./.Annual operatinq cost 
-pyrite 
-utilities and supplies 
-fixed operatinq cost 

Annual operatinq profit 

./.Annuity of fixed investment 
accordinq to rate of interest 
of 12 t and 15 years 

Annual net profit 

Additional alternative (alt 3): 

Annual revenues 

./.Annual operatinq cost 
-pyrite 
-utilities and supplies 
-fixed operatinq cost 

Annual operatinq profit 

./.Annuity of fixed investment 
accordinq to rate of interest 
of 12 t and 15 years 

Alt 1 
Rs 1000 

292,950 

218,750 
127,865 

64,682 

-118,347 

245,830 

-364,177 

Rs 1000 

263,250 

218,750 
109,685 

63,682 

-128,867 

234,300 

Annual net profit -363,167 

6-16 

Alt 2 
Rs 1000 

295,650 

218,750 
123,482 

f'7!126 

-113,708 

256,500 

-370,208 

The comparison shows that the differences between 
the alternatives are very sliqht. Bowewer, the 
alternatives 1 and 3 can be recommended , mainly 
because of lower investment cost. 

I I I 111 I 

1111 1111 111 I I I 
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