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1
SUMMARY

1.1

Introduction
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 infcrmation has
been done free of cost and includes the data for
Alternative 3 and Answers and Con~:nts on the
Questions made by PPCL Engineers.

The purpose of the stiudy is to calculate and present
the necessary technical, orerational and economic
data on a metallurgical plant with utility handling
facilities for feasibility evaluation of production
of elemental sulphur from Amjhore pyrites.

The purpose of the Phase 1 of the study is to select
the technically and economically viable processing
route for Amjhore pyrites from two preselected pro-
cess alternatives. A rough est.mate of investment
cost of process facilities for both alternatives is
also presented. An additicnal 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 Amjhore pyrites was received from PPCL and
carried to Finland. Analyzing of the samples and
grinding and flotation tests were made in February
1983 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 agreed to be 1,500
tons per day of pyrite feed, but it was changed by
PPCL to 2,000 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 Outokumpu’'s own mining
experience is rather high. This price has a major
effect on the profitability of the plant and it
snhould 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.
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1.2

According to the Agreement the Alternative 1 is a
process where pyrite is smelted into matte and slayg

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 acia
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. Durinjy

the field trip in India it was clearly stated tnat

iron calcine does not have any commercial value and_._ .
that the sulphuric acid production is not desirablu.,
Therefore it turned out that the economically cpti-

mum way to treat the pyrite is to oxidize it tctaily
into slag and gas in the flash smelting furnace, -
thus also avoiding the production of sulphuiic acig.
This method also simplifies the process by e:1mina~
ting the roaster.

Process alternatives

The ground 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 high
pressure steam is used for power generation.

In the first process alternative only slag is pro-
duced as molten product from the flask furnace, when
a roaster is not necessary.

In the second process alternative both iron sulphide
matte and slag are produced as molten ; -oducts from
the flash furnace. The matte is roastec¢ and roaster
gases are led into the flash smelting furnace in
order to achieve higher elemental sulphur produc-
tion.

In the additional alternative (Altcrnat‘ve 3) pyrite
is smelted into iron sulphide mattc¢ ani .lag in
flash smelting furnace. Further treatment of matte
has not beer considered in this stuly.

In ail cases a fairly high oxidation degree for
pyrite is required because the high sili:ca content
in slag has to be diluted with oxidized iron in
order to ensure the fluidity of the slac.
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1.3

Economic evaluation

1.3.1
Capital cost

The fixed capital of the alternatives is estimated
including overall cost of process facilities, but
excluding service facilities, infrastructure and
working capital.

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

Fixed capital (Rs 1000):

Indian supplies
Foreign supplies

TOTAL

1.3.2

Alternative 1 Alternative 2 Alternative 3

1,164,000 1,228,320 1,101,000
510,600 519,000 495,100

1,674,600 1,747,320 1,596,000

Operating cost, Rs 1000/annum

Alternative 1 Alternative 2 Alternative 3

Variable operating cost

- pyrite

- utilities and
supplier-

Fixed operating

costs

TOTAL

1.3.3

218,750 218,750 218,750
127,865 123,482 109,685
64,682 67,124 63,682
411,297 409,358 392,117

Annual revenues, Rs 1000/annum

Elemental sulphur
(Rs/t 1350)

TOTAL

Alternative 1 Alternative 2 Alternative 3

292,950 295,650 263,250
292,950 295,650 263,250




OUTOKUMPU OY

1-4
1.3.4
Comparison of annual profits, Rsl00/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 -113,708 -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

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 dimensioring 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 can 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-
cess alternative before making the final decision on
the construction project.

This comparison of the alternatives gives fairly
small economic differences betweer the processes
making the selection difficult. All the bottom line
figures can be as well considered equal within the
limits of accuracy in calculations.
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The Alternative 2 has a slightly smaller cost of
operation compared to Alternative 1 due to lower
coal and o0il consumption in gas reduction and
sulphur plant. The consumptions are lower due to
smaller gas flow, which again mainly results from
the circulation of flue dust into the roaster
instead of flash smelting furnace, thus allowing 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 lhas been avoided. If re-
quired, it also allows feeding 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
oxygen enrichment. For these reasons Outokumpu finds
Alternative 1 better than Alternative 2.

The Alternative 3 has the highest ccst of operation
per ton of produced 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 reguire 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 furnace and because it
might 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. Optimizing this process combination and
its economic evaluation is a completely new
alternative outside the scope of this study and will
require a close co-operation between Outokumpu and
the owner of the matte treatment process.
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There are several cost items which should be
thorcughly checked and discussed with PPCL during
the Study Phase II in order to make the plant more
profitable. Such items are the price of cooling
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 dimensioning and replacing
the double equipment by one bigger 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 during the Study Phase II.
Anyhow the above mentioned possible cost reductions
have the same influence on all the >rocess alterna-
tives, thus having no influence on the process
selection.

1.5
Answers and comments on the questions made by PPCL engineers

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

Several questions were raised and comments were made
by PPCL engineers. These were answered 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.

General comments on the main questions are made here
as agreed in the meeting between UNIDO, PPCL and
Outokumpu on 28 October 1983.

1.5.1

Dryer 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.

1.5.2

Auxiliary boiler

The combined coal fired superheating-auxiliary

' boiler proposed in the Draft Report has been
replaced in this Final Report by a separate coal
ficred superheating boiler and an oil fired small

l auxilisry boiler thus avoiding unnecessary electric
power production and lowering the cost of investment
and operatioun.
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1.5.3
Arsenic removal

1.5.4
Gas reheater

1.5.5
Slag removal

1.5.6

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

The direct gas reheating before the hot catalyzer
has been the usual Outokumpu practice and there is
no experience in &n indirect heating in this case.
An indirect heater for such a big gas flow is
probably fairly expensive which would reduce the
savings gained in the gas line due to lower gas
flow.

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

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-iine 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

The sulphur cooling system presented in this report
is the only one which Outokumpu is experienced in.
The detailed size and arrangement of the equipment
will be determined during the Phase II of this
study.
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1.5.8
Grain size of the feed to the flash smelting furnace

1.5.9
Stack emission of sulphur compounds

1.5.10

Sulphur prilling

1.5.11
Indian/foreign supplies

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 grain size of the feed
will be thoroughly considered in the Phase II of the
study if it will turn out that moderate changes in
requirement would cause considerable savings in the
feed preparation.

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

The prilling 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. Casting methods will be considered in the
Phase II if the casted product has an acceptable
form.

The comments made on splitting the Indian and
foreign supplies of equipment and taxational notes
have been taken into account in this Final Report of
Phase I.
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ENONEERING DIVISION
2-1

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

See the following attachment:
SITE DETAILS OF AMJHORE AREA AND INDIAN
COST DATA OF SOME IMPORTANT ITEMS




1,

1.1

2.
2.1

ATTACHMENT

SITE IETAILS OF AMJHORE AREA AND INDIAN

COST DATA OF SQMB

LOCATION OF THE :
INDUSTRIAL AREA

General Plant Area :
(map/air photograph)

Road smd railway nst:

Rlectric lins :
net work

Town areas

Harbours

Industrial Ares s
(msp, scale approx.
1$2000)

Ground elevation
Road and Railway
commection

Connsction for water:
supply and water

discharge.

Comxection for
elactric “supply.

Dumping areas
PLANT CONDITIONS

Bxigting services
at the area(if any)

AMJHORE, DISTT. ROHTAS, BIHAR, INDIA

Map attached

A metal road exists that leads to the
nearest towvn and Railway head gt Dehri-
on-Sons, (Eastern Railway) sbout 35 Eas.
avayY. The Company has its own railway
elding facilities at this Railway Station
where 35 wsions can be aoccommodated,

440 V=AC, 50 Hz, 3 Ph

Nearest town -~ Dshri-On-Sons
( 35 ms, avay )

Nearest Harbour : Calcutta
(575 Kas, away)

Map attached

165 M.3.1.
As given at 1,1

Pubewell water iupply exists and discharge

is to the nearest river(about 4 Kms, away)

through natwral water course,

The layout of over-hsad lins has been
shown in the map,

About 240 hectare around project site.

Transport facilities available. A metal
road is available at project site,

00002/'000




2.2

2.3

2.4

Steam

Layout of existing systema :
Disgram of existing system
Comnection Points

Stesa temperatwre

Steaa pressure

Amount availadle

Plant air(compresesd air)
Leyout of existing systea
Gonmotim points

Air pressure
Amount available

Water(fresh water,
cooling water) -~

Cooling water
Fresh wvater

Layout of existing systea :

Diagram of existing system:
Connsction points
Amount availsble

Analysis

a) chloride content
in ag/100 m.
b) sulphste content 3

¢) pH

Not existing at present,

3 ssts of electrical compressors
each(2250 cta, 110 rﬁ.) are svai-
lable and one dinl sble
coapressor(250 ofm, 100 pd.) is
available which mset ths require-
ments of mnines), There is mo

surplus capecity.

MEEE
ER - 8 Atlss Copoo(Sweden)

Exists for only ciapressors

Fregh wvater from tubewell is
used., layout #s pa map.

At present we are getting wvater
from four tubewells, sbout 2,7 mill,
litres per day. This oan be further
increagsd to mset the additiomal
requiremsnts,

0047

200 ppm
6.5

.0003/.00




2.5

2.6

2.7

a) Twrbidity

¢) Total hardmsse
£) Total oolid
&) Averags water temp.:

h) Max. vater temp.

Sswage

Isoations
Oapasitins

Fual 011
Leyout of existing
ayeten
Diagram of existiag
aystea

0il pressure .
Connsction points
Capacity of storage
tanks

Rlectrioity

Layout of existing
systea

Diagram of existing
systen

Voltage, phase and

frequency for various

efficiency range of
mnotors, lighting and
instrumentation.

s

. betweon the main receiving stations

4 Ena. swny
-pusz.muw
alte.

Tank for HSD 0il and petrol hsving
15000 1itres capacity each,

Shown in the map

11 XV transmission linss are existing

and various sub-stations,

Also existing - 3.3 KV, 3 pH, 50 Hg
syncronous induction motors for the
compressars,

= plan enclosed,

- 550V, 3 ph, 50 Hz squirrel cage/
-uprim, induction motors for
mining/crusher installstions.

440 ¥, 3 ph, 50 Hz induction motors
for swiace and workshop installations,

440 ¥, 3 ph, 50 Bz, 4 wire over-head
1line for surface lighting.

.00004/0..




2.8 Instrussntation

Infersetion on existing 3
mo )

Pasumstic or eleetricel :

2.9

Do
361

at tih plamt sess.

Railvays

Bespairshop

Storirg house

Iaeboratory

Of£fice rooms

ENVIRONMENTAL DAZA

Plant elevation froa
sea level

A brosd gsuge railway facilities
exist at sbout 35 Kms, from the
project sits 2¢ Dehri-on-Sors.
There is a priposal to extend the
broad gauge railvay lins froa
Dshri-on-Sons to project site,

A good repair & workshop is availasbls,
Workshop is provided with Laths, dri-
11ling, o&rinding, welding machinss
etc. for ths pressnt requirements.
However, extra facilities can be
provided if required,

A Central store is avaeilsble in which
about Rs.50 lakhs (£ifty lakhs) inve~
ntory is kept dealing with about
15000 items. Further, houss capacity
can be provided,

A small labaratory is svailable with
the facilities to analyse Iron,
Sulpbwr, Silics, pH etc, FPurther
faocilities can be provided,

A 200d office facilities exist
having sufficient mmber of rooms,

165 M.S.D.

.00.5/.0.
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4.
4.1

4.2

4.3

Bed reck
Ievel
Type of surfasce

Barthqueke zone
Probebility

Intensity in Richter:

scale )
ATMOSPHERIC DATA

Monthly air temp.
Average

Max,

Min,

ALlr pressure
Average

Max,

Min,

Relative humidity

. Average

Max,

Min.

Semly seil

200 Wi/a® (sef® Vear at 2 mtre.
:a.:th-mun‘?n rm-

12 ta 18 ssters.
Lise stons/saxd stons.

Hl
Not applicsdle

35°C
48°C (duwring summer)
4°C (during winter)

Normal
Not available

80% st 40°C during rainy season
(July = August period)

oo 6/.0.




4.4

4.5

5.

5.1
5.2
5.3
5.4

5¢5

6.

6.1

6.2

6.3

hu:fall and momsntary
and daily extr:ymes

Rainfesll

Wind

Velocity

Avexrage

Degign

Prevailing direction
TRANSPORT DATA

Road and ra.i.lwd mt
TLocation of harbours
Harbowr limitations

Weight limits
Roads
Railvays

Size limits
Roads
Reilvays

DATA FOR PROCESS AXD
PLAN? DBSIGX

Design capacity of the
saelbr.

Amnual feed of pyrite

Design capacity and degign:

philosophy of the power
plant,

Pyrite

Chemical asssy
Minsral ogical amslysis
Moisture

Grain size, screen snalysis

1691 mm in 1980
1045 e in 1981

90 In por hour - meximum

South-West to Narth-East.

Main rosd leading to Dehri-Om-Scme,
Caloutts Port ~ 575 Km swey
%o limitation

No limitstion

Standaxrd wagondload

4 vheeler - - 24 M.ZT,
6 Hb.l‘l‘ - 55 M.2.

Maximom width - 5 metre

450,000 M.T.

Most of the requiremsnt of complex
axd complete requiremsnt of smslter
vill be met through captive power
plant,

Given ssparstely in the enclosed
sheet,

...07/0.'




6.7

6.8

6.9

Purity requiremsnt of
sulphur product

Final fora of sulphmr

Storing volmmes of raw
nsterials, utilities
and produocts.

Analysis, temperature
and availability of
U.t‘ro

Sanitary water
Process water
Cooling water

Anslysis and aveilability
of lime and limestone

Puels available(fusl
oil coal natural gas)

Type

Net heating value
Ultimate weight analysis
of coal.

6.10 Buildings

6.11

Pilling
Prape of buildings
Covers and roofing

Blectrification

Blectric power availasble
far the plant

Voltage selsction

Jeed of main trsnsformer
Distribution volmge

Drive of standard motars

Drive of big motors,
over 350 KW

Iree from arsenic I.S.I. Standaxd
99.9% °S°'.

Prilied

Co#". - 15 days reguirement

Water- One day requiremsnt
PulO0il - 10 days requiressnt.

CaCO, =~ 80%
S0, = T%
Bp0y - 1.5

Constructions and materials available.

Not required
Steel frame
Asbestos sheet

.00‘8/..0




Freguency
Pailures in electric : Month JNo. of Duration of

pover feed Iripings power off
Bresks s Oot,*82 20 7 bhours
Nov,'82 28 19 hours
Dec, '82 10 2 hours 24 nts,
Fluotuation of :t 460 to 380 volts,
voltage
Nluwotmtion of
frequsnay +» $

6,12 Instrumentation

Posumatis or elect- : Pneumatic preferred.
rical system

Yoltage and frequency

in control and in feed

of the instrumsntation

equipment

Recommendations concer-

ning the asmufacturing

of instrumentstion

6.13 Requiremsnts for

Te

T.1

enviroomental protection .

Permiseible limits of
£as emission to the

.ho.’mo ) -

Sulphar dioxide :t 4 Kg./Te, of 100f acid produced
Sulphur trioxide s 0,5 Kg./Te " *
Carbon monoxide )

Bydrogen sulphide) $ Pollow EPA Standards

IO0CAL UNIT PRICES PR
CAPITAL COST ESTIMAZE

Building and const-
ruction vark

Unit prices for the
following:

- P11ing(50 M long, :8.23,000/ per esch
660 am dis)

..0.9/.0.




7.2

= concrete mass, ready installed

including boarding and steel
reinforosments.

= gupporting steel constructions
ready installed, peinted

=-wvalls and roofings of indust-
rial buildings

= offices, change rooms
= gartk excavation

- earth £illing

= rock blasting

= asphalt covers

Equipment and materials

- Mild steel construction,
resdy installed

- gheets
= profiles
= Acid proof steel sheets const-
ruction, ready instailed
= Plastics
= reinfaroced plastics
- PE

= 1ead lining, ready installed
- sheet lining(3 mam thick)
- homogenous lining

" eoe Mo 2.250/.3
ees BB 8,000/Te,

cee Bo 100/m°
oo By 1,200/n°
oce .o 15/.3
cee M. 15/m°
e B, 30/0°
oo B. 100/2°

oo Materials Transpart

and marmf, and erect.

Bse
20/kg
3C/kg

180/kg

100/%g
10/xg

11 oo/-2
5000/m°

= Heat insulation, ready installed

inc, covers.
= thickness 100 mm
< thickness 200 sm

350/-2
550/m°

.0.010/000

F EET
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- Painting (ordinsry) oo 25/m%
- Bubber lining, read
inetailed ( 3aa) oo B, 600/m%

= Copper profiles and sheets
Constraotions(ready installed)

Materisls
and mamf,

« Service plstforms, stairs
.tc.ﬂf mild steal oo 15/h

- Tanks, bins etc. of aild
ml. [ X N J zw

« Tenks of acid proof steel ... 180/kz
= Tanks of reinfarced plastics.. 80/kz
- G.' m. ol lild steel oo aom
Exsmples of ths prices of

available eguipment, main
technical data specified:

-~ Pumps
« type - horizontal,centri-
fugal. 3
- capacity 2Sn IS .
- pressure 50 MLC YY) ~o18’31°o°°
- msterial SS 316
= glect Lo power 10 HD drive

= Belt conveyors

= typs-horizontal, troughed,
three roll ground conveyor

- Olndt’ 200 TPH ooe b.345,000o00 Rs, 48,%.00

- width 750 am
= length 91,5 M

« Alr and gas fans
= type~centrifugsal blower

- capac ity-10800 XM°/ur. ... 5.107,000,00

108

108

0.0011/000
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- pr@éssure - 700 am.vg.
< material - casing-MSERL Impeller SS 316
=« operating temperature 60°C.

- Cramss and hoists Bleotric hoist
- 1ifting capacity - 2 %,

= langth of bridgs - 12 M, . 40,050,00 108
= Bollers . .
- gapacity - 20 TPH Potal B,38 lakhs

- funl to be used-Pusl oil
- pressws - 12 kg./ca®

- Lorries
= types = ordinary
= loeding capscity-12 Te, . 200, 000,00
- Fork 1ift trucks '
‘= type
- lifting capacity
= Front end leaders
= typs - Tyre mounted s, 1,011,300,00 —
- capacity - 153 n’

-« Electric motors
= pouer - 75 HP
- voltage = 4157V
= potating speed-1500 rpm s, 60,000,00 . 6,000,00

type ~ sgynchronous, TEFC
squirrel ocage

- Ball aills
- dismeter - 1,5 M
-length = 2.4 M .1,018,000,00 s, 100,000,00
- 1ining material-Rubber
- electric motor- 75 EP

....12/...
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T.4

- ball charge - 5.5 Te.

e Irem filters
- filter area - 67.2 M2

= filter cloth-polypreypylens
= material-Carbon steel

Eleotrificstion devices

- Pransformers 5.....20 MVA: 5 M¥A 11@/111;;:

150,000

- voltage

,22,50,000.00 ( totel )

= Transformers 500...1500KVA:1000 KVA311KV/433V, A

- Voltage

« Cgbles { 3 care)
« crass ssction area 120 -2

= insul ation PVC
(steelvire armoured)

« Cable racks
- Instrumentation Cable Trays
Material-Al./Anodized Al

Pijing: cost of materials and
erection, sizes specified

- yeided steel pipes

- gssmless steel pipes

= Acid proof steel pipes

- Copper pipes ‘

- Plastic pipes

= Iead pipes

= High pressure pipes

= Curves

k. 78/m

8. 10/kz

. 125/m.

s,
15/k&
18/k&

100/kg
60/k&
25=300/k&
25/x&
20/xg

- Collars and nmugc““n'”“l%g//ﬁ

= T=pisces

- Valves
= Carbon steel, 15-250 KB
- G‘“ ) 7Mm°
= Globe( Rs.400=5000

20/k&

*TRANSPORMER
s, 1,10,000;00

000013/...
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8.1
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- Pipe bridges and fittings 12/ka
Erection s installation work

- Wages vith sosial cost
- stlled lsbow 1000/month
= helpers ' " 500/month
Tamns sand duties of equipment,
materials, eraction eto,
- local suppliers 8% excise duty: 4% S.T.
- foreign supplies 40f customs duty of CIP prices
- Bngg.commissioning etc. 25%

LOCAL DATA FOR OPSRATING
COST ESTIMATE

Unit grices and availability
of the following utilities and
suppilies at the industrial area:

Cost-fs, Unit
Presh (potable) water 1 ?-
Cooling water 0.50 W
Coal 200,00 Te
Fuel oil 2400,00 Te
Natural gas - . -
Rleotricity 0.65- kwh
Propons (LPG) 3.25 - ka.
Sulphuric Acid : 900,00 Te
Line 600,00 Te
Limestone 20 to 30 Te
HC1 (308 Acid) 330,00 Te
VaOH(Solid-Rayon Grade ) 6500.00 Te
Grinding balls for ball mill 10000,00 Te
Refractory bricks 8.00 brick
= ghrome masgnesite
= ghamotte Not available in Indis

....’4/...




8.2 Wages and mslaries including social

aostss _.
1 Managers 2, 5&/—
ting Bnginsers -
ey i 2,000/
) Skilled labouwr 1,500/~
| Unucilled lsbowr 1,000/~

1 8,3 Daily, veekly and smmmal operating
! time of personmsl.

Daily 8 hrs., Weekly 48 hrs, and surmal 2400 hrs,
8.4 Transportation coats of raw-materials,
ligquids and products:
Road freights B. 0,25 to 0.35/ton km.

Railuay freights Depends on material transported
. and gauge of rail-lins.

Harbour staring costs ) Works out to about 2 to
Harbour stowing costs ) 3% of P,0,B. cost of
Harbour duties ) equipment,

9. DATA FOR ESTIMATION OF REVENUBS

Unit prices of products(ex-works)
40 be used in profitsbility

calculatious:
Iror. caloine No valve
- Yo P 6
= Ca " 0,056
- 8102 " 54

Rlemental sulphur(liquid)

Blemsntal sulpbhur (so0lid ) Rs,1,350/- for fertiliza use
and Bs,1,500/= for non=-fertilizer use,

So,=bearing process gsses fo |
mafufacturing of sulphuric acid ‘

So2-content appr, 7-9 vol.% |
02=content appr. 6=7 vol.% |

0..015/..0




10,
10.1

10,2

10,3

10.4

DATA F(R PROFITABILITY CALCULATIGNS
Tax legislation

Depreciations = 10 Straight Line Method
Area regulations of = A tax holiday of 7 years may be
taxation considered for profitability
evalustion,
Tax free reserve regula~
tions -
percentages of income tax- 55% + 5% s.o.
puwrchase tax - 4%
Othsr taxes - exise duty 8%
-Cap. .-. stock
Amount = 506 of total invest.

Requirements and lilitat:l.om
of dividends

Pinsncing terms of investment

cost,
Srace period - three years
interest ] - 11,58 for long term loan and
108 for short term loan.
Pay back perind - 10 years,
Monstary units tobe wmed
and rate of exchange
Indian Rupees «10US$ =H, 9.5

Lo 2 2 2]

| RN



TYPICAL ANALYSIS OP PYRITES

1 Percent
1 Sulphide Sulphmr(8) ees 38.04
Sulphate Sulphwr(S) cee 141
1 Silica (Si02) eee 15,28
Total Iron(¥e) eee 35.T2
Alwmins (A1203) eee 2,09

Calciwa Oxide (Cal) cee Traces
Magiresivm Oxide (MgO0) ees Traces

Volatile matter @ 800°C
in ons hour ces . 31,06

Arsenic (4s) eee 50 Parts/Million
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2.2
Raw materials
2.2.1
Pyrite ore
ssulphide 38.04 3
S 1.41 ¢
pgulphate 35.72 %
As 0.005 ¢
C 1.0 %
Sio 15.28 %
Al 6 2.09 %
Grain size 80 § - 74 um

Moisture (wet basis) 8 %

2.2.2
Top shale
ssulphide :’é :
Pgulphate 11'2 s
C 2.6 &
Sio 50.4 %
Al 6 13.2 %
Grain size 80 % - 74 um
Moisture (wet basis) 8 %
2.2.3
Coal
Ctot 62.5 &
C.: 51.0 %
vEiftiles 20.0 &
Moisture 4.0 %
Ash 25.0 %
Net heat of combustion 23 MJ/kg
Grain size 0-25 mm

Analysis of ash:

SiO2 40 %
Cao 10 &
Al.O 20 %

2.3
Fe203 20 8
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2.2.4
Fuel oil
Bunker C
C 85 %
H 11 &
S 3.5 %
N 0.1 %
4] 0.4 %
Net heat of combustion 40.5 MJ/kg
2.2.5

Slacked :ime

2.2.6

Sulphuric acid

2.2.7
Catalyst mass

Ca (OH) 90 ¢
Balancg 10 &
sto4 94 %
Al.O 34 &
cab 3 21 %
Fe 7 %
sio 3 s
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PROCESS DESIGN

3.1
Process description

3.1.1
Flash Smelting Area

3.1.1.1
Drying of feed materials

The ground and predried pyrite ore is the starting
material of the sulphur production. The grain size of
the pyrite is 80 § -74 pm and moisture 8 §.

From the concentrate day bins the pyrite ore and
other feed materials are fed through a screen to
drying in steam heated dryers. In the steam dryers
wet material is dried by hot steel tubes which are
heated from inside by steam at 20 bar.

The moisture content of the dried material is less
than 0.2 § and the temperature of the exhaust gas is
about 100°c. The exhaust gas contains dust, which is
separated in a bag filter. The dried material is
pneumatically conveyed to the dried charge bin.

3.1.1.2 |
Flash Smelting, Alternative 1 ‘

I Tl AN SN O Bh BN EE B e Ilﬁ!k:)

In this alternative the feed material mixture
consists of pyrite ore, top shale and recycled flue
dust. The top shale amount is regulated so that all
the iron of the pyrite can be slagged. The process
air is enriched with technical oxygen. With oxygen
enrichment the temperature of the furnace is
controlled and with the total oxygen amount the
nxidation 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
chemical reactions. As a result of the reactions slag
and gas are produced.

- —
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3.1.1.3

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, carbondioxide and nitrogen.

Flash smelting, Alternative 2

3.1.1.4

In tais alternative the feed mixture consists only of
pyr1te 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 the matte is about 22-23 % and
sulphur dioxide of the smelting gas about 23 %.

Flash smelting, Alternative 3

In this alt.ornative the feed consists of pyrite ore
and recycler, flue dust. The process air and oxygen
are preheated to 2000C w_th saturated 70 bar steam.
With oxygen enrichment 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 and slag are tapped separately and
granulated with water.

The sulphur content of the matte is about 22-23 % and
sulphur dioxide of the smelting gas about 21 %.

e o
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3.1.1.5
Reduction and process gas handling

After the reaction shaft the gas contains SO, and
therefore a reduction of the gas is carried 3ut in
the uptake shaft of the flash smelting furnace in

order to produce elemental sulphur. The follow1ng

main reactions take place in reduction.

C + coz-—9 2C0
SO2 + 2CO0-»0.5 S, + 2C02
so2 + 2H2-'0.5 S2 + ZHZO
Sz + 282-’2 H,S

At the same time the oxidic dust components 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 is performed by injecting coal dust (70
% - 74 pm) against the gas flow.

The maximum sulphur production is obtained when the
gas after reduction contains a little less So2 than
half of the sum (BZS + 82 + CO + CO0S).

The reduction is endothermic resulting in a tempera-
ture dectease. The temperature after the reduction is
1230 °c.

The reduced process gas together with molten dust is
fed into the waste heat boiler, 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 350°c by the boiler and
saturated steam is ptoduced at 70 bar. A minor part
of the dust is separated in the boiler and the
remaining dust in two electrostatic precxp;tators
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
gianulation pit.




Wher the gas is being cooled in the waste heat
boiler, many reactions take place between gas
components.

2 Co + 502 —_— 2 Co, + 1/n S

2 Co + s2 —> 2 cos

2 Hz + S0, —_— 2820 + 1/n Sn

2 82 + Sz —_— 2 HZS

Also sulphur vapour S, polymerizes to S,, S, and Sg-

3.1.2
Sulphur Plant Area

3.1.2.1
Sulphur recovery

After the electrostatic precipitators the cleaned gas
is led into the sulphur condensing boiler, where the
gas is further cooled down to 150 °C and at the same
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 from the
bottom 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 + soz-—a 1/n sn + 2 Co2
Cos + 1,0 —oazs + co2

These reactions are exothermic agd thus the process
gas temperature increases to 480 C. A high alumina

cement with A1203 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 produces
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 250°C before cold catalyzers.




The main reaction of the cold catalyzers is:

SO2 + 2 st—)3/n Sp t 2 H,0

The reaction is slightly exothermic and results in a
temperature rise of the gas to about 260°C. The same
catalyst as in the hot catalyzer is used.

After the cold catalyzers the elemental sulphur is
recovered from the gas in sulphur condensing towers.
Liquid sulphur is sprayed in the towers, where it
meets the process gas counter-currently cooling down
the gas to 135 °C and condensing sulphur from the
gas.

The liquid and condensed sulphur flows from the
sulphur condensing towers to a sulphur circulating
tank and from there the sulphur is pumped through
sulphur cooling boilers back to the sulphur con-
densing towers. In the sulphur cool1ng bo11ess the

sul{hur temperature drops from 133 % to 123°%. The
er produces saturated steam at the pressure of
1.7 bar.

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

cuow wey oms i ol M SN N @B

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 50 9c, and after the
scrubber the gas is led to a stack.

3.1.2.2

Sulphur washing

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-

gitate formed is separated in a thickener and in a
ilter.
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3.1.2.3
Sulphur prilling

The liquid sulphur is fed to a sulphur tank, where
the temperature of the sulphur is 125°C. The sulphur
is pumped to prilling nozzles of a prilling tower.
The sulphur is sprayed through the nozzles, and air
and water are blown to the sulphur spray to cool
sulphur drops and delay their falling.

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

3.1.3
Matte roasting area, Alternative 2

The iron sulphide-oxide matte produced by the flash
smelting method is granulated with water, dewatered
together with the flue dust on a screen bottom scraper
conveyor to 10 & H,O0 and then transported with belt
conveyors to a stogkpile.

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

From the charge bins matte and dust are fed into the
roastxng furnace. Oxidation is carried out at about
1057°C with 10-20 % excess of air.

The: following reactions take place in the oxidizing

roaster:

(1) PeS + 1.75 02—’ 0.5 ?9203 + SOZ
(3) FeO + 0.25 02—70.5 Pe203

(4) C + 0,~»cCo,

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 fluizing 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,

o S R e
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All the reactions mentioned (l...4) are exothermic
and thus the excess heat must be removed. In order to
keep the heat flows in balance the reactor is
equipped with cooling elements installed horizontally
in the fluidizing bed above the grate. In these
cooling elements saturated steam is produced at 70
bar.

The process gas of the roasting furnace is led
through the cyclones to the reaction shaft of the
flash smelting furnace. The sulphur dioxide content
of the gas is about 7-8 %.
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3.1.4
Power plant area

3.1.4.1
Steam system

Waste heat from flash smelting furnace 1s recovered
by a waste heat boiler which produces saturated
high pressure steam of 70 bar as well as in the
process alternative 2 roasting furnace cooling
elements. Part of this steam is reduced to 20 bar
and used in the steam dryers.

Main part of the high pressure steam is superheated
up to 500°C in a separate, coal fired

superheater. The superheated steam is then used for
generation of electric power in a turboalternator.

During 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 high and low pressure
stages. The turbine has one intermediate bleeding
of 20 bar for feed water preheater. The steam of
5.5 bar after high pressure stage 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 cf the turbine to
a vacuum condenser, which operates with water
cooling.The condensate is returned to the feed
‘water tank.

The steam of 5.5 bar generated in sulphur
condensing and gas cooling boilers of the sulphur
plant is utilized mainly as heating agent in the
feed water tank (deaerator) and in sulphur
handling, 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 as
heating agent for make up water and condensate
before deaera*or.

The power consumption of the whole area will be in
rangje of 10...14 MW depending of the

. alternative.The rated power of the turboalternator
will be appr 17.5 MW. ]




The power generation/consumption of the plant will
be kept in balance and the excess saturated waste

heat steam will be condensed in the auxiliary dump
condenser.

3.1.4.2
Coal plant

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 charged through a feed funnel to belt
conveyors and further to a raw coal bin. From the
bin coal is fed to the grinding mill, ground 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 dozing bins
of flash smelting furnace area. The f’ring coal
dust of superheater boiler is fed dii=:tly to coal
dust burners through a gravimetric coal dust
proportioning system.

There are two milling units with feed bins in order
to ensure continuous feeding of coal dust. each
mill is designed to grind and dry coal succesfully
with a peak moisture content at up to 25 % and
capacity to meet plant requirements.

3.1.4.3
Water treatment plant

The water treatment plant is designed to produce
semi-soft and demineralized water of raw ground
water. The water treatment plant is dimensioned to
meet the demand of semi-soft water. Semi-soft water
is prepared b; cation exchange with a design flow
of about 50 m~/h. Demineralized water is prepared
by filtration, reverse osmosis and catign and anion
exchange. The design flow is about 30 m~/h.
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3.1.5
Oxygen plant area

The air separation plant produces oxygen to enrich
the flash smelting furnace process and combustion
air and to open the 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 molecular sieves.

The purity of produced oxygen is 95 %.
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3.2 N
Process Calculations

Ths temperature of the air is supposed to be
40°C and its relative humidity 80 %.
The oxygen percentage of the technical oxygen

is 95 &.
3.2.1
Flash Smelting Area
ALT. 1 2 3
Steam Dryer
Pyrite ore (dry) t/h 83.5 83.5 83.5
- moisture (wet basis) L 8.0 8.0 8.0
Top shale (dry) t/h 6.0 - -
~ moisture (wet basis) 8.0 - -
FSF flue dust (dry) t/h 10.0 - 8.6
- moisture (wet basis) s 8.0 - 8.0
Steam 20 bar, 300°C t/3h 18 15 16
Dryer exhaust gas 3°/h 24200 20300 22300
- temperature C 100 100 100
Steam Heated Air Preheater
Process air a3/ - 19700 72100
Process oxygen B /h - 15100 9370 1
- temperature after preheating c - 200 200
Steam 70 bar, satur. t/h - 5.8 13.4
FPlash Smelting Furnace
Pyrite t/h 83.5 83.5 83.5
Top Shale t/h - 6.0 - -
Flue dust t/h 10. - 8.6
Air to reaction shaft m3/h 95300 19700 72100
Oxygen to reaction shaft 3 /h 11500 15100 9370
- temperature (od 40 200 200
- oxygen enrichment L ] 29.2 S3 29.7
' Process gas from Roaster m3/h - 50800 -
Calcine dust 3/h - 2.5 -
- temperature (o] - 1000 -

[N [N | | [ [N | | [ | (NN 1| A I -
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ALT. 1 2 3
Matte t/h - 22.6 17.2
Slag t/h 64.5 33.2 43.0
Gas after smelting n3/h 105000 86300 81900
- temperature %¢ 1390 1360 1360
- analysis Hz 3 0.2 0.3 0.3
H,S L 3 0.0 0.1 0.1
Ca ] 0.4 0.6 0.6
502 s 21.1 23.2 21.5
82 % 0.3 1.5 1.4
H,O L 3 5.0 6.1 4.8
co, s 3.4 3.5 3.4
N, L 3 69.6 64.7 68.0
Coal to settler t3/h 2.95 3.25 2.85
Combustion air m3/b 12700 14000 1230
Oxygen m~ /h 1670 1850 1620
- temperature °c 40 40 40
- oxygen enrichment % 30 30 30
Coal for reduction téh 18.0 16.4 14.3
Injection air m™ /h 2200 2000 1700
Flue dust t/h 10.0 9.2 8.6
Gas after furnace 33/h 139500 120600 111900
- temperature C 1230 1230 1230
- analysis Hz L 1.1 1.2 1.1
H-S % 1.0 1.1 1.0
cd s 4.9 5.3 5.1
cos L 0.2 0.2 0.2
So2 % 3.2 3.4 3.2
S2 $ 6.0 7.0 6.7
H,O L 8.8 9.8 8.7
cé, s 14.3 15.5  14.6
Nz s 60.5 56.5 59.4
Waste heat boiler
Plue dust from boiler t/h 2.0 1.8 1.7
Steam production t/h 139 126 114
- pressure gar 70 70 70
- feed water temperature 200 200 200
Gas after boiler 83/h 133600 114400 106600
- temperature Cc 350 350 350
- analysis 52 L 0.15 0.15 0.2
Hos s 1.5 1.7 1.5
Ca L 2.1 2.1 2.1
cos $ 1.1 1.15 1.1

-———— e - v
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ALT 1 2 3
so, L 3 2.2 2.2 2.1
sz...sa ‘ 2.25 2.6 2.5
H,O0 L 3 9.7 11.0 9.8
cé, ' 17.1 18.85 17.7
N, L 3 63.9 60.2 63.0
Electrostatic Precipitators
Flue dust from precipitators t/h 8.0 7.4 6.9
Gas after precipitator n3/b 137300 117300 109400
- temperature oc 360 360 360
- analysis H, L 3 0.15 0.15 0.15
H,S 3 1.3 1.55 1.4
cb ' 1.8 1.8 1.8
CcoS L 3 1.25 1.3 1.25
S0, 3 2.2 2.25 2.2
Sz'oo.'Sa ‘ 2.15 2.5 2.4
H,0 s 11.45 12.5 11.4
cO, L 3 16.7 18.45 17.3
N, 3 63.9 59.5 62.1
3.2.2
Sulphur Plant Area
Sulphur condensing boiler and demister
Sulphur production t/h 22.2 22.9 20.0
Steam production t/h 18.9 16.9 15.4
- pressure gat 5.5 5.5 5.5
- feed water temperature (o 150 150 150
Steam production t/h 8.0 7.4 6.7
- pressure Bar 1.7 1.7 1.7
- feed water temperature (o] 105 105 105
Gas after demister m>/h 134400 114400 106800
- temperature (o4 150 150 150
Gas reheater
0il t4{h 1.7 1.45 1.3
Combustion air m~/h 19900 17000 15700
Gas after reheater a°/h 155900 132800 123900
- temperature (o] 435 435 435

iy
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ALT 1 2 3
Hot catalyzer
Gas after catalyzer oy 155200 132200 123400
- temperature %c 480 480 480
- analysis H,S S 1.8 2.0 1.8
cb * 0.12 0.12  0.12
Ccos ] 0.22 0.22 0.22
502 3 1.25 1.25 1.2
S52,54.,5¢ % 0.54 0.56 0.55
H,0 L 11.7 12.7 11.7
cd, ' 18.9 20.5 19.4
N, L 3 65.5 62.65 64.9
Gas cooling boiler
Sulphur production t/h 1.3 1.2 1.1
Steam production t/h 28 24 22
- pressure Bar 5.5 5.5 5.5
- feed water temperature C 150 150 1590
Gas after boiler 83/h 154600 131700 122800
- temperature Cc 250 250 250
Cold catalyzers
Gas after catalyzers 33/h 154100 131300 122500
- temperature C 261 263 262
- analysis H,S L 0.44 0.52 0.4¢€
cé s 0.11 0.11  0.11
cos s 0.18 0.18 0.18
502 s 0.58 0.51 0.53
Sg7Sg L 0.42 0.46 0.43
H O ] 13.1 14.3 13.2
cé, s 19.1 20.7  19.6
N L 66.1 63.2 65.5
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ALT 1 2
Sulphur condensing towers and demister
Sulphur production t/h 5.7 5.3 4.7
Gas after demister -3/h 156500 133400 124600
- temperature % 135 135 135
- analysis H,S 3 0.44 0.51 0.45
cé ' 0.11 0.11  0.10
L ] 0.17 0.18 0.17
L 3 0.57 0.5 0..2
L 0.01 0.01 0.01 ‘
' 13.05 14.2 13.5. ‘
] 18.8 20.4 19.3 |
3 0.4 0.4 0.4 |
] 66.5 63.7 66.0 1
Sulphur cooling boilers
Steam production t/h 12.8 11.3 10.2
- pressure Rar 1.7 1.7 1.7
- feed water temperature C 105 105 105
3.2.3
Matte Roasting Area
Roasting furnace
PSF matte (dry) t/h - 22.6 -
- moisture (wet basis) 3 - 3.4 -
PSF flue dust (dry) t/h - 9.2 -
- moisture (wet basis) L ] - 3.4 -
Air to roasting furnace 83/h - 52700 -
- temperature C - 40 -
coarse calcine t/h - 18 -
FPine calcine t/h - 12 -
Saturated steam from
cooling coils 70 bar S/h - 20 -
- feed water temperature (od - 200 -
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1 2 3
Gas from roasting furnace B3lb - 50800 -
C - 1015 -
- analysis SO ] - 7.5 -
H.6 * - 8.6 -
cd, Y - 3.9 -
Nz % - 77.3 -

l - temperature




MATERIAL BALANCE OF THE FLASH SMEL TING FURNACE

ALTERNATIVE |

30 March 1983/RJA

Amount S Fe SlO2 MZO 3 C
kg % kg/h % kg/h % kg/h % kg/h % kg/h

In:
Pyrite 83500 39.5 32940 35.7 29830 15.3 12760 2.1 1740 1.0 830
Top Shale 6000 10.8 650 11.2 670 50.4 3020 13.2 790 2.6 160
Flue dust 10000 0.7 70  24.1 2410 3l.2 3120 12.8 1280 11.6 1160
Coal 20950 0.5 105 3.6 760 10.4% 2180 5.2 1090 64.8 13570

33765 33670 21080 4900 15720
Out:
Slag 64580 1.65 1060 48.% 31260 27.8 17960 5.6 3620
Flue dust 10000 0.7 70 24,1 2410 3l1.2 3120 12.83 1280 1l1.6 1160

1130 33670 21080 4900 1160

LTI-¢




MATERIAL BALANCE OF THE FLASH SMELTING FURNACE

ALTERNATIVE 2

29 March [983/R1A

Amount S Fe SlO2 Al203 C
kg/h % kg/h % kg/h % kg/h % kg/h % kg/h

In:

Pyrite 83500 39.5 32940 35.7 29830 15.3 12760 2.1 1740 1.0 830

Calcine dust 2500 0.8 20 65.1 1630 4.0 100 3.2 80

Coal 19650 0.5 100 3.6 710 10.4 2040 5.2 1020 64.8 12730
33060 32170 14900 2840 13560

Out:

Matte 22600 22.1 $000 66.7 15090 1.5 340 0.2 50

Slag 33200 1.8 600 44.5 14790 35.8 11870 5.1 1680

Flue dust 9230 5.6 520 24.8 2290 29.1 2690 12.0 1110 1.3 1060

6120 32170 14900 2840 1060

81-¢




29 March 1983/RJA

MATERIAL BALANCE OF THE ROASTING FURNACE

ALTERNATIVE 2

Amount S Fe 5102 A1203 C

- kg/h % kg/h % kg/h % kg/h % kg/h % kg/h
i In:

) FSF Matte 22600 22.] 5000 66.7 15090 .S 30 0.2 50

FSF Flue dust 9230 5.6 520 24.8 2290 29.] 2690 12.0 1110 11.5 1060
- 31830 5520 17380 3030 1160 1060
- Out:

Coarse calcine 183000 0.2 35 56.2 10120 12.2 2190 4.1 740
’ Fine calcine 12000 0.45 55 60.5 7260 7.0 840 3.5 420
- 30000 90 17380 3030 1160

61-¢




MATERIAL BALANCE OF THE FLASH SMELTING FURNACE

ALTERNATIVE 3

7 November 1893/RJA

Amount s Fe Si.O2 A.'IIO3 C
kg kg/h L ] kg/h ] kg/h ] kg/h s kg/h
In:
Pyrite 83500 39.5 32940 35.7 29830 15.3 12760 2.1 1740 1.0 830
Flue dust 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 11120
33435 32670 17090 3660 12880
Out:
Matte 17166 22.1 3780 66.6 11420 1.5 260 0.3 45
Slag 42990 1.8 770 44.3 19030 33.2 14280 6.0 2585
Flue dust 8630 4.8 410 25.7 2220 29.5 2550 1l1l.9 1030 10.7 930 Z
[ =]
4960 32670 17090 3660 930
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3.3
Process flowsheets

Drawing No. 360 100 901 3002-1 REV.0
- Alternative 1

Drawing No. 360 100 901 003-1 REV.0
- Alternative 2

Drawing No. 360 100 901 007-1 REV.0
~ Alternative 3
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PLANT DESIGN

4.1 Plant description

4.2 List of equipment with main technical data




Q OUTOKUMPU oy

4-1

4
PLANT DESIGN

4.1
Plant description

The plant area is situated in Amjhore at the indus-
trial area of PPCL about half a kilometre south from
the top of Hathini 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 the main railway the power plant with coal plant
is located. The sulphur plant is arranged in a U
form 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 plant arrangement. The suiphur 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 waggons or trucks.

The oxygen plant is located on the other side of the
railway, where the prevailing wind blows away from
the plant 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.
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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 plant.
The head tank for flash furnace jacket cooling and
softed water tank are located on the Hathini 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
l List of equipment with main technical data
l 4.2.0 CODING
4.2.1 List of equipment
Smelter and sulphur plant
Alternative 1

4.2.2 List of equipment
Smelter and sulphur plant
Alternative 2
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4.2.0
Coding
CODE AREA
210 DRYER AND FSF FEED AREA
220 FLASH SMELTING FURNACE AREA
230 FSF PROCESS GAS HANDLING AREA
240 PSP 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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4-5
EQ.GROUP EQ.TYPE EQ.CODE
Basins Wet cooler basin 106
Granulation basin 108
Bins Day bin 116
Pried charge bin 117
Feed bin 117
Boilers Waste heat boiler 124
Boilers, others 129
Burners Coal dust burner 131
0il 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, gas
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
Filter Drum filter 243
Gravity filter 244
Furnaces Plash smelting furnace 261
Roasting furnace 262
Heat-transfer eq. Gas reheater 281
Process air preheater 281
Heat exchanger 281

| ——
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4 Eq.group Eq.type Eq.code

Lifting devices Overhead travelling craue 318

Crane
Pumps Pump 370
Dosage pump 371
Ejector 372
Slurry pump 374
Vacuum pump 375
Water pump 376
Screens Vibrating screen 411
Separating eq. Bag filtex 417 !
Cyclone 419 !
Demister 420 |
Electrostatic precipitator 421 1
Scrubber 423 '
Special machines
and equipment Agglomerator 431
Hot catalyzer 433
Cold catalyzer 433
Sulphur condensing tower 464
Sulphur prilling tower 509 -
Tanks Tank 510
Autoclave S11
Measuring tank 515
Mixing tank 516
Pump tank 518
Jacket and spray water tank 519
Storage tank 519
Floor sump 520
Reactor tank 521
Thickeners Thickener 532
Valves Disc valve 562

Emergency valve 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

‘l




OULTCKUMPJ oY/ ENUGINCCRING CIVISICAM DATE :823-11-22 Pauvec hi: 1
PROJECT :PPCL PYRITE SMELTER DEPAR TMENT :PROJECT

CLIENT :pPPLL

DOCUMENT: EG.LIST(AT)

OUTOKUMPJ NG 3360 100 900 CCL ALTL CLIENT NG 3

DES IGN VS REVISION :G VATE :09.95.83

210-116-J100

ECUIPMENT TYPE CCONCENTRATE CAY BIN
VCLUME (TCTAL) 6€CO M3
MATERIAL CCNCRETE

® 210116020

ECUIPMENT TYPE CCNCENTRATE CAY BIN
¥ VOLUME (TCTAL) 630 V3
i ' MATERIAL CCNCRETE

' 210-116-0300

ECUIPMENT TYPE CCNCENTRATE CAY BIN
l VOLUME (TCTAL) 6CC ¥3
MAT ERIAL CCNC RETE

210-116-0400

ECUIPMENT TYPE CAY BIN
SERVICE TGP SHALE CAY BINMN
VCLUME (TCTAL) 300 M3

. MATERIAL CCNCRETE

210-117-0 100

Y. EQUIPMENT TYPE ORIEC CHARGE BIN
VCLUME (TCTAL) 300 ¥#3
MATERIAL STEEL

210-117-93200

EQUIPMENT TYPE DRIED CHARGE BINMN
VOLUME (TCTAL) 50 M3
MATERIAL STEEL




QLTOKUMPJ LY/ ENGINEERING CIVISICA DATE :83-11-42 PAGE NU: 2
PROJECT :PPLL PYRITE SHMELTER DEPAR TMENT :PROJECT

CLIENT :PPLL

OCCUMENT: Eu <L IST(AT)

OUTOKUMPS NG 2360 10C 9CO 001 ALTL CLIERT NG
DES IGN VS REVISIGN

" e
(=]

UATE :05.05.83

210-167-010G

EQUIPMENT TYPE . BELT CONVEYOR

CAPACITY 14C T/H

MAIN DIMENS IGNS LENGTH 500C0 MM
WICTH 1360 MM

210-167-0 200

EQUIPMENTY TYPE BELT CONVEYOK

CAPACITY 140 T/H

MAIN DIMENS ICNS LENGTh 105000 MM
WiDTH 10G0 MM

210-167-030¢

EQUIPMENT TYPE BELT CCNVEYOR

SERVICE FCR TOP SHALE

CAPACITY €0 T/H

MAIN DIMENSIONS LENGTH 7000 MM

BELY WIDTH €50 MM

210-168-0100

EQUIPMENT TYPE DRAG CUNVEYQR

CAPACITY 80 T/H

MAIN DIMENSIUNS LENGTH 1830C0 Mpm
WIDTH 8CO MW

210-168-3200

E JIPMENT TYPE CRAG CONVEYOK

CAPACITY 80 T/h

MAIN DIMENSIUNS LENGTH 18000 MM

wICTF 8CO MM

|
i
]
|
|
|
l.
o
i
i
1
|
'.
|
jo
]




QUTOKUMPY UY/ ENGINEERING CIVISICN DATE :83-11-22 PAvE Nu: 3
PROJECT : PPCL PYRITE SMELTER DEPARTMENT :PROJECT

CLIENT :PPLL
DOCUMENT: EQ.LIST(AT)

OLTOKUMPU NC 2360 100 960 001 ALTIL CLIENT NO :
DESIGN VS :

210-170-J100
ECUIPMENT TYPE
SERVICE
CAPACITY
210-194-0100
ECUIPMENT TYPE
TYPE

CAPACITY

210-194-9200
EQUIPMENT TYPE
TYPE

CAPACITY

210-212-0100
ECUIPMENT TYPE
SERVICE
CAPACITY
210-218-0100
EQUIPMENT TYPE
CAPACITY

BELT LENGTH
BELT WIDTH
210-218-0200
EQUIPMENT TYPEL
CAPACITY

BELT LENoTH
BELY WIDTH

REVISIGN

PNEUMATIC CONVEYCR SYSTEM

FGP CRIED ChHARGE
15C 1/H

MULTICOIL ORYER
STEAM DRYER

70 T/H

MULTICGIL DRYER
STEAM DRYER

70 T/H

EXHALST AIR FAN

EXHALST AIR FAN FOR BAG FILTER
30000 NM3/H

BELT FEECER FCR CONCENTRATE
£5-120 T/H

5000 MM
1200 MM

BELT FEEDER FOR CONCENTRATE

25-12C T/F
S000 MM
1200 MM

0 UATE :09.05.83




w

b

|

1
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OUTOKUMPJY LY/ ENCINEERING CIVISICN
PROJECT :PPCLL PYKRITE SAELTER

CLIENT :PPLL
OOCUMENT: EQ.LISTLAT)

OUTOKUMPJ NG :360 100 900 001 ALTl
OES IGN VS

210-218-9309
EQUIPMENT TYPE
CAPACITY

BELT LENGTH
BELT WIDTH
210-218-2400
ECUIPMENT TYPE
SERVICE
CAPACITY

BELT LENGTH
BELT WIDTH
210-411-9100
EQUIPMENT TYPE

CAPACITY

210-411-020
EQUIPMENT TYPE

CAPACITY

210-417-0100

. . EQUIPMENT TYPE

CAPACITY

DATE :83-11-22 PAGE hO: 4
DEPARTMENT :=:PRUJECT

CLIENT NO :

REVISICN :C DATE :J06.05.83

BELY FEEGER FGR CONCENTRATE
25-120 T/H

$CCO MM
1200 MM

BELT FEEDER
BELT FEECER FCR TOP SHALE
2-20 T/H

70C0 MM
€50 MM

VIBRATING SCREEN

14C 1/H

VIBRATING SCREEN

140 T/H

BAG FILTER

3000C NM3/H




i
|
|
|
|
I.
|
»
|
'
|
|
l.
|
»
|
!
|
l

JUTOKUMPU LY/ ENCINLERING CIVISICN
PRIJECT :PPLL PYRITC SMELTER

CLIENT :PPLL
GOCUMENT: EQ.LISI(AT)

OUTOXKUMPY NO :3€0 10C 9CO CGC1 ALTI
DES IGN VS

220-108-0 100
EQUIPMENT TYPE
SERVICE
DIMENSIGNS

MAT ERITAL

220-108-020C
EQU IPMENT TYPL
SERVICE
DIMENSICAS

MATERIAL

220-131-010C
EQUIPMENT TYPE

CAPACITY

220-131-0200
ECUIPMENT TYPE

CAPACITY

220-131-9300
ECUIPMENT TYPE
CAPACITY

220-131-0400
EQUIPMENT TYPE

CAPACITY

VATLE 282-1l-c2 PAGE il 1
DEPARTMENT :PRUJELT

CLIENT NC

REVISION :0 DATE :09.05.8,

GRANULATICN BASIN
FCR SLAG
L Xk X bh:

18 X 8 X 6 M
CCNCEETE

CRANUL AT IGN BASIN
FCR SLAG

L Xk X h:
18 X 8 X 6 M
CONCRETE

CULAL CUST BURNER

0s3- 1 T/H

CCAL DUST BUKNER

Ce3- 1 T/H

CCAL DUST BURNER

Cs3- 1 T/H

CCAL DUST BuURNER

Os3- 1 I/H




OUT GKUMPY LY/ ENGINEERING CIVISIUN UATE :83-11-22 PAGE Nu:3 2
PROJECT :PPLL PYRITE SMELTER DEPARTMENT :PRGJZCT

CLIENT :PP(CL
OGCUMENT: EULISTLAT)

OUTOKUMPY NG 23¢0 10C 900 GOl ALTI CLIENT AD
DES IGN VS REVISICN =0 UDATE :09.05.83

220-131-95¢
ECJIPMENT TYPE COAL DUST BURNER

CAPACITY Gey3- 1 T/H

220-131-9600
ECUIPMENT TYPE CCAL DUST BURNER

CAPACITY 0s2- 1 T/H

220-132-010C

EQUIPMENT TYPE AUXILIARY EURNER
SERVICE START UP BULRAER
CAPACITY 15C-€00 Ku/H
FUEL LIGHT OIL

220-132-0200

ECUIPMERT TYPE AUXILIARY BURNER
SERVICE START LP BURMER
CAPACITY 150-€00 KG/H
FUEL LIGHT GIL

"’-- - e m e 1.‘ llﬂ"lll Ml R N B

220-140-9100

EQUIPMENT TYPE SLAG LAUNDER WITH CCVERS

DIMENSIGNS LENGTH 10000 MM

220-140-3200

EQUIPMENT TYPE SLAG LAUNUER WwITh CCVERS

DIMENSIGNS LENGTH 10000 MM




OLTOKUMPJ CY/ENGINEERING CIVISICN DATE :83-11-22 PAGE NOG: 3
PROJECT :PPCLL PYRITE SMELTER DEPAR TMENT :PROJECT

CLIENT :PPLL
OCCUMENT: EQ.LISTIAT)

OUTOKUMPU NO :3¢0 100 900 301 ALT1 CLIENT NO =
DESIGN VS REVISICN =0 VATE :05.05.83

220-140-0 W0
ECUIPKENT TYPE SLAG LAUNDER WITH CGVERS

DIMENSILINS LENGTH 10GCO MM

220-140-040G
ECUIPMENT TYPE SLAG LAUNDER wITH CCVERS

D IMENSICGNS LENGTH 100060 MM

220-140-0500
EQUIPMENT TYPE GRANULATICN LAUNDER

D IMENSION S LENGTH 3500 MM

220~-140-0600
EUUIPMENT TYPE GRANLLATIGN LAUNOEK

D IMENSICNS LENGTh 35CC MM

220-167-9 100

EQUIPMENT TYPE BELT CCNVEYOR

SERVICE FOR SLAG

CAPACITY 1CO0 T/H

MAIN DIMENSIUNS LENGTH 110CJIC MM
wiIDTh €5C MM

220-174-0100

EQUIPMENT TYPE SCRAPER CONVEYOR

TYPE SCRAPER DEWATERING CONVEYOR
SERVICE FCR SLAG

CAPACITY 100 T/H
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OUT GKUMPU LY/ ENGINEERING CIVISION
PRUJECT : PPCL PYKITE SMELTER

CLIENT :=PPLL
DOCUMENT: EQ.L IST(AT)

OUTOKUMPJY NG :3e¢0 100 9GO 0C1 ALTL
DES IGN VS

220-1T74-)200
EQUIPMENT TYPE

TYPE
SERVICE

CAPACITY

220-204-0 190

EQUIPMENT TYPE

220-212-0 1uG
ECUIPMENT TYPE
CAPACITY
PRESSURE
TEMPERATURE
220-212-320G
EQUIPMENT TYPE
CAPACITY

PRE SSURE
TEMPERATURE
220-212-930C
ECUIPMENT TYPE
CAPACITY
PRESSURE
TEMPERATURE
220-223-0100
ECUIPMENT TYPE

CAPACITY
MAIN DIMENS IUNS

OATE :82-11-22 PAGE wu: 4
DEPARTMENT :PROJLLT

CLIENT NG
REVISIGA

0 DATE :06.05.83

SCRAPER CONVEYOR

SCRAFER DEBATERING CuNVEYOK
FCR SLAG

100 T/H

REMGVABLE EMERGENCY STACK FOR FSF

PRCCESS AIR FAN
6000C NM3/k

10 KPA
35 C

PRCCESS AIR FAN
6C000 NM3/H

10 KPA
35 ¢

COMBLSTICN AIR FAN
20000 NM3/h

S KPA
35 C

CRIED CHARGE DRAG FEEUEPR

7-70 T/H
LENGTH 20000 MM
80C MM

WICTh




OLTKUKPY LY/ ENCINEER Liso CIVISICA UATE :83-1i-22 PAGE ho: 5
PROJECT :PPLL PYRITE MMELTER DEPARTMENT :PROJECLT

CLIENT :PPCL
DCCUMENT: Eu.L IST(AT)
GUTOKUMPJ KU 33¢0 10C 900 001 ALTI CLIENT NO =

DES IGN VS REVISICM 0 JATE :09.05.083

220-223-320¢

EQUIPMENT TYPE CRIED CHARGE DRAG FEEJER
CAPACITY 1-73 T/H
MAIN DIMENSIUNS LENGTH  2000C MM

hICTH 83C MM

220-261-V100

ECUIPMENT TYPE FLASE SMELTING FLKNACE

220-289-) 1vd

ECUIPMENT TYPE JACKET WATER HEAT EXCHANGER

CAPACITY 700 M3/h

220-289-020¢

EQUIPMENT TYPE JACKET WATER hEAT EXCHANGER
SERVICE STAND BY
CAPACITY 700 M3/h

. 220-289-030¢

EQUIPMENT TYPE SPRAY WATER REAT EXCHANGER

CAPACITY 300 M3/h

220-289-0400
EQUIPMENT TYPE SPRAY WwATER hEAT EXCHANGER

SERVICE STAND BY

CAPACITY 300 M3/H




OUTCGKUMPu LY/ ENULINEERING CIVISICN
PRIJECT :PPCL PYRITE SMELTEK

CLIENT :=PFCL

OOCUMENT: EQ.LIST(AT)
OUTCKUMPU NG 2300 100 900 001 ALTL
DES IGN VS

220-318-91GC

EQUIPMENT TYPE

LIFTING CAPACITY

220-316-9100
EQUIPMENT TYPE
CAPACITY
PRESSURE
220-376-0200
EQUIPMENT TYPE
SERVICE
CAPACITY

PRE SSURE
220-376-0300
EQUIPMENT TYPE
SERVICE
CAPACITY
PRESSURE
220-376-9400
ECUIPMENT TYPE

CAPACITY
PRESSURE

DATE :83-11-22 PAGE hu: 6
DEPAR TMENT :PRJUJECT

CLIENT NC :

REVISICA 0 JATE 20$.05.83

GVERHEAD TRAVELING CRANE

107

JACKET WATER PuMNP

7100 M3/b
65G KPA

JACKET WATER PUMP
STAND BY

700 M3/H
650 KPA

JACKET WATER PUMP

EMERGENCY
700 M3/H
650 KPA

SPRAY WATER PUMP

300 M3 /H
€00 KPA




OQUTOKUMPY LY/ ENGINECRING OIVISICN
PROJECT :PPLL PYRITE SMELTER

DATE :82-11-¢2 PAGE NG: 7
OEPARTMENT :PROJELT

DOCUMENT: EQ.LISTIAT)
QUTOKUMPJ NC :3€0 103 9CO 001 ALTL
DES IGN VS

CLIENT NO :
REVISIUN :C JATE :09.G5.83

l CLIENT :PPCL

220-376-0500

' ECUIPMENT TYPE SPRAY WATER FUMP
SERVICE STANC BY

' CAPALITY 300 M3/H

° PRESSURE €00 KPA

' 220-376-260C

‘D ECUIPMENT T PE SPRAY WATER PUMP

™ service EMERGENCY

l CAPACITY 300 M3/H
PRESSURE 60C  KPA
220-376-0700
EQUIPMENT TYPE GRANLLATICN »ATER PUKP
CAPACITY 63C M3/F
PRE SSURE 350 KPA
220-376-0800

| ECUIPMENT TYPE GRANULATIGN WATER PUMP

D caraciry 600 M3/H
PRESSURE 350 KPA

P 228 376-usw0

EQUIPMENT TYPE GRANLLATICN WATER PUMP
SERVICE STANC BY
CAPACITY 60C M3/H
PRE SSURE 350 KPA
220-435-0100
EQUIPMENT TYPE CONCENTRATE BURNER




OUTOKJMPU Y/ ENLINEERING DIVISICN
PROJECT :PPCL PYRITE SMELTER

CLIENT :FPPCL
DOCUMENT: EG.LISTIAT)

OUTOKUMPY KC :360 100 900 GCL ALTI1
DES IGN Ivd

220-518-010C
ECUIPMENT TYPE
SERVICE

VCLUME
MATERIAL
229-519-0100
EQUIPMENT TYPE
VCLUME
MATERIAL
220-519-920¢C
ECUIPMENT TYPE
VCLUME
MATERIAL
220-569-010C

ECUIPMENT TYPE

DATE :83-11-22 PAGE NU: 8

DEPARTMENT :PROJECT

CLIENT NC =

REVISICN :¢C BATE :05.05.82
MATER TANK

CVERFLUR WATER TANK

20 M3
CCNCRETE

JACKET wATER TANK

400 M3
CUNCRETE

SPRAY WATER TAMNK

30C M3
CCNCRETE

EMERGENCY CAMPER BETWEEN FSF-wHB




OUTUKJMPJ GY/ EHCINEERING DIVISICN VDATE :82-11-22 PAGE NG: 1
PROJECT : PPCL PYRITE SMELTER DEPARTMENT :PRGJELT

CLIENT :PPCL

DOCUMENT: EG oL ISTLAT)

OLTCKUMPJ NC :3¢G 103 900 001 ALT1 CLIENTY NO

DESIGN VS REVISIGN =0 OATE :05.05.83

230-124-2100

EQUIPMENT TYPE WASTE HEAT BCILER
CAPACITY SATURATEC STEAM 165 T/H
PRESSURE 7C BAR
GAS FLOW 165000 NM3/H
TEMPERATUKE INLET 125G C
OLTLET 35¢ C

230-212-9100

ECUIPMENT TYPE PRCCESS GAS FAN
CAPACITY 85CG00 NM3/H
PRESSURE 4 KPA
TEMPERATURE 36C C

230-212-9200

EQUIPMENT TYPE PRGCESS GAS FAN
CAPACITY E500C NM3/H
PRESSURE 4 KPA
TEMPERATUPE 360 C

230-372-9100

ECUIPMENT TYPE EJECTCR
SERVICE BY-PASS EJECTCRK BETmEEN
WHB AND EP.

230-372-02006
EQUIPMENT TYPE EJECTGK

SERVICE BY-BASS EJECTGR AFTER LPe.

230-372-9300
ECUIPMENT TYPE EJECTCR

SERVICE BY-BASS EJECTCE AF TER EP.
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JUTOKUMPY LY/ ENGINMEERING DIVISICHM
PRUOJE'T :PPCL PYRITE SMELTER

CLIENT :PPCL
DCCUMENT: EQ.LIST(AT)

QUTOKUMPJY NG :36€0 106D 930 001 ALTL
OES IGN VS

230-376-0 100
ECUIPMENT TYPE
SERVICE
CAPACITY

HEAD
230-376¢-0200
ECUIPMERT TYPE
TYPE

SERVICE

CAPACITY

HEAD
230-421-0100
EQUIPMENT TYPE

TYPE
SERVICE

CAPACITY
TEMPERATURE
230-421-9200
EQU IPMENT TYPE

TYPE
SERVICE

CAPACITY
TEMPERATURE
230-562-9100
EQUIPMENT TYPE
SERVICE

DATE 383-11-Z2 PAGE hu:

CEPARTMENT :PRUJECT

CLIENT NO :
REVISION

RATER PUMP
WHB CIRCULATICN WATER PUMP

1500 Mi/H
4C M

MATER PUMP

TURBINE DRIVE WATER PUMP
WHB CIRCULATICN WATER PJMP
FOR EMERGENCY

1500 M3/H
40 M

ELECTROSTATIC PRECIPITATOR
FCR whB
85000 NM3/h

360 c
ELECTRGSTATIC PRECIPITATOK
FCR WHB

85000 NM3/F
360 C

DISC VALVE

FCR EP.

2

G DATL :09.G5.83




QUTOXUMPY JY/ ENGVINEERING CIVISICAN CATE :83-11-22 PAGE 1w 3
PROJECT :PPLL PYRITE >HELTER DEPARTMENT :PROUOJECT

CLIENT :PPCL
DOCUMENT : EQLIST(AT)
OUTOKUMPJU NG :36G 1G0 900 001 ALTI CLIENT NG :

DES IuN H KEVISILA ¢ UATE 335.05.0b3

230-562-020¢

EQUIPMENT TYPL DISC VALVE

SERVICE FCR EP.




V.ﬁ,‘_?,_,....————'-‘—--—

JULTCKJUMPY LY/ eNCINEERING BIVISILN
PROJECT :PPCL PYRITE SMELTER

CLIENT :FPCL
OOCUMENT: EQ.LIST(AT)

OUTGKUMPJ KL :3¢0 100 90) GOL ALTIL
DES IGN VS

240-140-0 106
ECUIPMENT TYPE

TYPE
SERVICE

DIMENSIOANS

240-140-22C0
EQUIPMENT TYPE

TYPE
SERVICE

D IMENSICNS

240-168-0100
ECUIPMENT TYPE

CAPACITY
MAIN DIMENSIONS

240-168-J20C
EQUIPMENT TYPE

CAPACITY
MAIN DIMENSIGNS

240-168-3300
EQUIPMENT TYPE

CAPACITY
MAIN DIMENSIONS

DATE :83-11-22
VEPARTMENT :PRGJECT

CLIENT NO =
REVISICN =3O

LAUNDER

FGR WHB DuUST

LENGTH 40GC MM

LAUNCER

FCR EP DUST

LENGTH 250C0 MM

PAGE N

UATE :96.05.82

DRAG CUGNVEYUK FUR who OUST

15 T/H
LENGTH 40C0C MM
WICTF 8JC My

CRAG CCNVEYOF FCR EP DUST

5 T/H
LENGTHh  2000C MM
WIDTH 500 Mp

CRAG CUNVEYUFR FOR EP DUST

5 T/h
LENGTH 20000 MM
WIDTF 533 MM




T3 IS OGN N N e

OLTUKUMPY LY/ ENCINEERING DIVISICN

PROJECT :PPCL PYRITE SMELTER

CLIENT :PPCL
DOCUMENT: EweL IST(AT)

OUTOKUMPU NG :3¢0 100 9C0 001 ALTL

DESIGN VS

240-168-0400
ECUIPMENT TYPE

CAPACITY
MAIN DIMENSIGNS

240-158-0500
ECUIPMENT TYPE

CAPACITY
MAIN DIMENSIUNS

240-374-J10¢
EQUIPMENT TYPE
SERVICE

CAPACITY

240-374-029¢
EQUIPMENT TYPE
SERVICE

CAPACITY

240-3174-0300
ECUIPMENT TYPE
SERVICE
CAPACITY

DATC :83-1l1-.¢
DEPARTMENT :PRIJECT

CLIENT NG =
REVISION :

DRAG CONVEYOF FUK EP wuUST

5 T/h
LENGTH 23C0C MM
WIDTEH 506 My

CRAG CGNVEYGF FOR EP JuU3ST

5 T/¢
LENGTH 2000C MM
WIDThH 50C MM

SLURRY PUMP
FCR CCLLECTICN TANK

130 M3/H

SLURRY PuMP
FCR COLLECTICN TANK

136 M3/n

SLURRY PumMp
UNDERFLOW SLURRY PLMP

25 M3/

PAGE NG 2

2

C DATE :09.0%.83




DATE :82-11-22 PAGE NU3 3
DEPARTMENT :PRUJECT

QUTCKUMPJ GY/ ENCGINEERING CIVISIGN
PROJECT :PPCL PYRITE SMEL TEK

CLIENT :PPCL
DOC UMENT : EQ.LISTULAT)
QUTOKUMPYU NU 3360 10C 9C0 GOl ALTL

CLIENT NO =
DES IGN VS s

REViISIGh C DATE :06.05.83

240-3T74-0400
EGCUIPMENT TYPE
SERVICE

CAPACITY

240-376-0 100
EQUIPMENT TYPE
SERVICE

CAPACITY

240-376-0200
ECUIPMENT TYPE
SERVICE

CAPACITY

240-510-0100
ECUIPMENT TYPE
SFERVICE

VOLUME
MATERTAL
240-518-100
EQUIPMENT TYPE
S-RVICE

VCLUMF
MAT ERIAL

SLURRY PUMP
UNDERFLGW SLULRRY PUNMP

25 V3/H

WATER PUFP
CVERFLOwW

1306 M3/H

WATER PUMP
GVERFLUMW

130 M3/H

COLLECTICH TANMK
FCR WHB ARC EP DUST

10 M3
CCNCRETE

PUMP TANK
CUCRFLOW WATER PUMP TANK

500 ¥3
CCNCKETE




OLTOKUMPS GY/ZENGINEERING CIVISICA OATE :82-11-22 PAvc ho: 4
PROJECT :PPLL PYRITE SYELTER DEPARTMENT :PRUJELT

DOCUMENT: EQ.LIST(AT)
OQUTOKUMPJ NU 3360 100 900 JUl ALTl CLIENT AC ¢

DESIGN VS REVISIOGN c JATL 209.C5.83

' CLIENT :PPLL

240-520-J100

ECUIPMENT TYPEL FLCOR SuXp

SERVICE PULPING SuUMP FC DusT
VCOLUME 1 M3

MATER IAL STAINLESS STEEL
240-520-9200

ECUIPMENT TW¥PL

SERVICE PULPING SUMP FCR EP Ju57
VCLU¥E 1 M3
MATERIA! STAINLESS STEEL

240-52G~0300

FQUIPHENT TYPE

SERVICE PULP ING SUMP FCR EP DUST
VCLUME 1 M3
MATCRIAL STAINLESS STEEL

240-520-0400

EGJIPMENT TYPE

SERVICE PULPING SUMP FCR EP DUST
VULUME 1 M3
MATEKRIAL STAINLESS STEEL

240-520~0500

EQUIPMENT TIrPE

SERVICE PULPING SUMP FCi FP DUST
VGLUME 1 M3
MATERIAL STAINLESS STEEL

FLGOK SUMP

FLCOR SUMP

FLCOR SUMP

FLCCR SUMP




OLTOKUMPG WY/ EHGINEERENG CIVISICN UDATE :83-11-22 PAGE NU: 5
PROJECT :PPCL PYRITE SHELTER DEPARTMENT :PRUJELT

CLIENT :FPIL

DGCUMENT : Ewel : STLAT)

OLTOKUMPJ NL 2360 100 900 CGL ALT: CLIENT NG :

DES iGN VS REVISION :¢ JATE :09.u5.83

240-532-9100

ECUIPMENT TYPE THICKENER
O IMENSIUNS CIAMETER 3J)CCC MM
MAT ERITAL CCNCRETE

_,_.a-a—?u-‘-nl"l-‘cng—’-"n--




QUTCKUMPY CYZENLIREERING CIVISICA VATE :83-11-22 PAGE NUG: 1
PROJECT :PPLL PYRITE SMELTER DEPARTMENTY :PRUJECT

CLIENT :PPLL

DOCUMENT: EQ.LIST(AT)

OUTOKUMPJ il :3¢u L0C 900 001 ALTI
DES IGN VS

CLIENT NC
REVISIGN =0

JATLE :09.05.83
310-129-901u¢

ECQUIPMENT TYPE SULPHUR CUNJENSING BSILER

CAPACITY SATURATED STEAM c¢ T/d UHIGH)
SATURATED STEAV S T/H (L3a)
PRESSURE 595 BAR
1+7 3AR
GAS FLCw 1€5G00 NM3/H
TEMPERATURE INLET 360 C
CUTLET 150 <

310-129-020u

ECUIPMENT TYPE GAS CLCOLING BCILER

CAPACITY SATURATEC STEAM 32 T/H
PRESSURE 595 3AR
GAS FLOW 155000 ANM3/H
TEMPERATURE INLET  48C C

' CUTLET 2¢0 C
310-204-0100
EQUJPMENT TYPE STACK

— mam W OO 1"' |ll1'.llll Bl s

SERVICE FCR SULLPHUR L INE AND PUWER PLANT

HEIGHT 150 »

310-202-J10¢

ECIIPMENT TYPE RATER LUCK

31U-209-3200

EQUIPMENT TYPF RATER LCGCK

310-20%~030C

CQUIPHMENT TYPE

WATER LGCK




OULTCKUMPY LY/ ENCIREERING CIVISICA
PROJECT :PPLL PYRITE SMELTER

CLIENT :PPLL
DOCUMENT: EQ.LIST(AT)

OUTCKUMPJ NG 3360 109 900 001 ALTL

DES IGN HAS

310-212-0100
ECUIPMENT TYPE
CAPACITY
PRESSURE
TEMPERATJURE
310-2i2-32C0
ECUIPMENT TYPE
CAPACITY

PRE SSURE
TEMPERATURL
310-212-0300
ECUIPHENT TYPE
SERVICE
CAPACITY
PRESSURE
TEMPERATURE
310-212-0400
tQUIPMENT TYPE
CAPACITY
PRESSURE
TEMPERATURE
310-212-950¢
EQUIPMENT TYPE
SERVICE
CAPACITY

PRESSURE
TEMPERATURE

OATE :83-11-22 PAGL iG: 2

DEPAKTMENT :PRJJECT

CLIENT NO
REVISICGN

-

PRCCESS GAS FAN
85000 NM3/H

4 KPA
17¢ C

PRCCESS GAS FAN
65000 HNhM3/H

4 KPA
17C¢ C

CCMBLSTICN AIR FAN
FGR GAS REhLATEK
23C0C NM3/H

17 KPA
35 C

CCMBLSTICN AIR FAl
23000 NM3/H

17 KPA
35 C

FAN
EXHAULST GAS FAN
90000 NM3/H

2495 KPA
140 C

] JATLC :09.05.83




—

UUTGKUMPY LY/ EWCINEERING CIVISICA
PROJECT :PPLL PYRITE SMELTEL

CLIENT :PPCL
DOCUMENT: EQLIST(AT)

GUTOKUMPS NL
DESIGN

VS
310-212-0600
EQUIPMENT TYPE
SERVICE
CAPACITY
PRESSURE
TEMPERATURE
310-281-u1G0
ECUIPMENT TYPE
SERVICE
CAPACITY

TEMPERATJRE

310-370-010¢C
ECUIPMENT TYPE

TYPE
SERVICE

CAPACITY

310-37C-J20¢C
ECUIPMENT TYPE
SERVICE

CAPACITY

310-376-0100
ECUIPMENT TYPE
SERVICE

CAPACITY
PRESSURE

33€¢0 100 900 0C1 ALT1

DATE :83-11-22 PAGE nO: 3
DEPAK TMENT :PROJLCT

CLIENT NO :

REVISIGN :u UVATE :06.U5.b3

FAN
EXRALST GAS FAN
90000 NM3/H

2+5 KPA
14C C

GAS REHLATER

FCR PRGCESS GAS
vAS INLET 1€0CO0 WhM3/H

CLTLET 1E0COC NM3/H
INLET/OUTLET 150/435 C

FUEL CIL PUMP

FCR GAS REhLATER

2¢5 M3/H

FUEL CIL PLMP
FCR GAS REREATER

295 V3/H

WATER PUMP
FOR GAS SCRUBBER

306 M3/h
00 KpPA




DUTCKUNMPG LY/ ERGAaNEERTIG CIVISICN DATE :83-11-22 PASE NOL: »
PROJECT :PPLL PYKRITE SAELTEEK DEPARTMENT :PRIJECT

CLIENT :PPCL

DCCUMENT: EG.LIST(AT)

OLTCKUMPJ KL :3¢0 1CO 93C 0C1 ALT1 CLIENT NG

DES IGN VS REVISILN :C DATE :09.U5.53

310-376-920G

ECU IPMENT TYPE WATER PUMP
SERVICE FGR GAS SCRUEBER
CAPACITY 300G M3/H
PRESSURE €00 KPA

310-420-914uG

. EQUIPMENT TYPL CEMISTER
CAPACITY 165000 NKM2/F
TEMPERATURE 150 C

310-420-020v

-— wmm e SN N AN & 2 B

EQUIPMENT TYPE DEMISTER
CAPACITY 1800C0 NM2/F
TEMPERATJRE 135 C

310-422-0100

ECQUIPMENT TYPE SCRUBBER

SERVICE FCR PKOCESS CAS
. . CAPACITY 1800C0O NM3/H

GAS TEMPERATURE INLET 135 C

CUTLET 50 C

. 310-431-0100
EQUIPMENT TYPE AGGLOMERATCR

CAPACITY 1€5 CO0 NM3/h
TEMPE RATURE 150 C




OLTGKUMPY Y7 ENLINEERING CIVISIUN
PROJECT :FPPLL PYRITE SMELTER

CLIENT :PPCL
OCCUMENT: EQ.LIST(AT,

OLTOKUMPY NG 236U 10 900 Gul ALTIL
DES IGN VS

310-433-J1uC
EQUIPMENT TYPE
CAPACITY
TEMPERATJKE
MAT ERIAL
310-433-0200
ECUIPMENT TYPE
CAPACITY
TEMPERATURE
MATERTAL
310-433-03uC
EQUIPMENT TYPEL
CAPACITY
TEMPERA TURE
MATER IAL
310-464-01GC
ECUIPMENT TYPE

GAS FLOw
TEMPERATURE

310-464-020v
ECUIPMENT TYPE

GAS FLOW
TEMPERATURE

DATE :82-4il1-22 PAGE ho: 5
DELARIMENT :PROJECT

CLIENT Au @

RevISION 30 CATL :09.05.83

HCT CATALYIER

175066 nM3/H
450 C

STAIMESS SIEEL

COLU CATALVYZER

SCCO0 NM3/h
260 C
STEEL

CCLD CAT L YZEK

SC00C NM3/h
260 C
STEEL

SULPHUR CCNOENSING TCwER

SCCOC NM3/H
INLET 260 £
CUTLET 135 C

SULPFEUR CUNDENSING TOWER

50000 NM3/H
INLET 260 C
CUTLET 135 C




OUT GKUMPU LY/ ENGINEERING DIVISICN DATE :83-11-22 PAGE Nu: 6

PROJECT :PPCL PYRITE SMELTEK DEPARTMENT :PRJIJELT

CLIENT :PPCL

DOCUMENT: EQ.LIST(AT)

OUTOKUMPU NG 2300 LOO0 900 GOL ALTL CLIENT NG

OES IGN VS KEVISIGN =0 JATE 205.05.83

310-532-)1¢0

ECUIPMENT TYPE THICKENER

SERVICE FCR SCRUBBER

D IMENSIGNS DIAMETER 11000 MM
MATERIAL hCCD

3190-532-0200

ECUIPHENT TYPE THICKENER
SERVICE FOR SCRUBBER
JIMENSICNS CIAMETek 11000 MM

MATERIAL hCCD




. OUTOKUMPY ZY/ENGINEERING CIVISICN
PROJECT :FPLL PYRITE SAERLTER

' CLIENT :PPCL
DOCUMENT: EG L ISTLAT)

OLTGKUMPU NC 33¢0 103 303 001 ALT1
' DES IGN VS

l 320-117-C 100
l ECHIPHENT TWE
SERVICE

l VELUME
MATERIAL

P

! 320-129-0 0
‘ . EQUIPMENY TYF L

CAPACLTY
PRESSURE

.

323-129-v 200
EQUIPMENT TYPE
CAPACITY
PRESSURE
320-129-030y

EQUIPMENT TYPC

CAPACITY
’ PRESSUF £

!

! 320-129-0400

' EQUIPMENT TYPL

CAPACITY
PRCSSURE

JATE .83-11-22 P2ALE NuL: 1
DEPARTMENT :PRUOJECT

CLIENT NO
REVISiuhN
BIN
LI®E BIN
S M3
STEEL

]

‘)

WhPrur COCLIN

[4

SATURATED 3TEA¥N
1+7 EAR

SULPRUR CL{™ NG

SATURATED STEAM
i:7 BAR

SULPFUR CCLCLING

SATURATED STEAM
i»7 BAR

SULPHUR CCECL ING

SATURATED STEAHM
1,7 BAR

BUILER

3,5 (/i

EUILER

3,5 T/4d

BCIL &R

3,5 T/H

BUILER

3¢5 T/H

0 UATL :05.65.83




JUTOKUMPY LY/ ENCINLERENG DIVISICN
PROJECT :FPCL PYKITE SHELTER

CLIENT :PPCL
DCCUMENT: EQ.LIST(AT)

OLTOKUMPU NC 3360 100 900 001 ALTL
DESIGN 3'A

320-167-210¢
ECUIPMENT TYPE
SERVICE

CAPACITY
MAIN DIMENSIGNS

320-167-9200
ECUIPMENT TYPE
SERVICE

CAPACITY
MAIN DIMENSIUNS

320-167-03C0
EQUIPMENT TYPE
SERVICE

CAPACITY
MAIN DIMENSICAS

320-172-) 100G
ECUIPMENT TYPE -
SERVICE

CAPACITY

UATE
DEPAR TMENT

CLIENT NO :
REVISICN =0

BELT CONVEYGK

FCR PRILLING TOWER

15C T/H
LENGTr 43C3C MM
rIDTkR 65C MM

BELT CONVEYOR

FOR PRILLING TCwER

150 T/H
LENMGTH 40COC MM
nIDTk €5C MM

BELT CLNVEYOR

FOR PRILLING SULLPHUR

15C 1/H
LENGTH E0COC MM
wICTF €5C MM

SCKEw COANVEYCR
FCR LIME

C-20C KG/H

8311-c2

PAGE NuUS 2
SPRJJECT

JATE :09.05.83




OQUTOKUMPY LY/ ENGINEERING CIVISICN
PROJECT : PPCL PYRITE SMELTER

CLIENT :PPLL
DOCUMENT: EQ.LIST(AT)

OUTOKUMPJ NO :360 100 9C0 OOL ALTIL
DES IGN V3

320-212-0 100
ECUIPMENT TYPE

TYPE
SERVICE

CAPACITY
PRESSURE
TEMPERATURE
320-212-9200
ECUIPMENT TYPE

TYPE
SERVICE

CAPACITY
PRESSURE
TEMPERATURE
320-212-v3C0
ECUIPMENT TYPE

TYPE
SERVICE

CAPACITY
PRESSURE
TEMPERA TURE
320-212-0400
EQUIPMENT TYPE

TYPE
SERVICE

CAPACITY

PRE SSURE
TEMPERATURE

JATE :83-11-22 PAGE NG: 3
DEPARTMENT :PRIJECT

CLIENT NG
REVISIGN

AIR C(GOL INC FAN

AXIAL FAN
FGR PRILLING TCMWER

15C0C NM3/n

350 FA
35 C

AIR CCOL ING FAN

AXIAL FAN
FCR PRILLING TCwFR

1500C NM3/b

350 PA
35 C

AIR CCCL ING FAN

AXIAL FAM
FCR PRILLING TOWER

1500C NM3/F

35C FA
35 C

AIF CLOUL ING FAN

AAIAL FAN
FCR PRILLING TOaLR

15000 NM3/h

353 PA
35C

o DATE :0S.05.83




QUTOKUMPY LY/ ENLaREERING LIVISICN
PROJECT :PPLL PYRITE SMELTER
CLIENT :PPCL
DOCUMENT: EG.L ASTLAT)

OLTOKUMPJY NC 23¢0 LGCC 90U 0OCL ALT]
DES luN A

320-214-910C
ECUIPMENT TYPL
SERVICE
CAPACITY
PRESSURE
TEMPERATURE
320-244-210¢
EQUIPMENT TYPE
TYPE

SERVICE
320-244-920GC
EQIPMENT TYPE
TYPE

SERVICE
320-37C-J0100
ECUIPMENT TYPE
SERVICE
CAPACITY

HEAD
320-370-0200
ECUIPMENT TYPE
SERVICE

CAPACITY
HEAD

DATE 3E€2-11-42 PALE hLu: 4
DEPARTMENT :PRUJELT

CLIENT Ny
REVISICA

c OATE :09.05.82

AIR BLCWER
FCR PRILLING TCWER
20C0

10 KPA
35 C

n“M3/H

GRAVITY FILTER

GLASS WOCL FILTER
FCR SULPhUK

GRAVITY FILTER

GLASS WOCL FILTER
FOR SULPHUR

PUMP
SULPHUR PUMP

25 M3/H
25 M

PUMP
SULPHUR PUMP

25 M3/H
25 M




OLTOKUMPS LY/ ENGINEERING CIVISICM CATE :83-11-c2 PAGE hu: 5
PROJECT :FPCL PYRITE SMELTEK DEPARTMENT :PRIJECT

CLIENT :pPPCL

OCCUMENT: EGoLISTIAT)

OUTOKUMPJ NOU 2360 1063 900 0G1 ALTL CLIENT MO ¢

DESIGMN VS REVISION :¢ JATE :309.05.83

320-370-9 300

EQUIPMENT TYPE PUNMP

SERVICE SULLPHLR PUNMP
CAPACITY 25 M3/H

HEAD 25 M

320-37C-0 400

ECUIPMENT TYPE PUMP

SERVICE SULPKUR PUNP
CAPACITY 25 M3/H

HEAC 25 M

320~-370-05u0

ECUIPMENT TYPE PUMP

SERVICE SULPFUR PUMP
CAPACITY 25 M3/H

HEAD 25 M

320-370-0600

ECUIPMENT TYPE PUMP

SERVICE SULLPHUR PUNMP
CAPACITY 25 M2/H

HEAD 25 M

320-370-0700

EQUIPMENT TYPE PUMP

SERVICE SULPhLK PUMP
CAPACITY 25 M3/H

HEAD 25 M




OUTOKUMPFY SYZERUINCERT 0 LIVISICON VATE foi-ai—-cd PASE Nu? v
PROJECT :PPCL PYRITFEF SMELIER OEPAR TMENT :PRUJECT

CLIENT PPCL

OOCUMENT: Ew.LIST(AT)

OUTCKUK.AJ NC :3¢0 103 980 001 ALTL CLIENT AJ :

DESIGN VS REVISION =G DAYZ :09.C5.83

320-370-J800

ECUIPMENT TYPE PUMP

SERVICE SULPhULK PUNMP
CAPACITY 25 M3/H
HEAC 35 M

320-370-990¢

ECUIPMENT TYPE PUMrP

SERVICE SULPRUR PUMP
CAPACITY 25 M2/H

HEAD 35 M

320-370-1C00

ECUIPMENT TYPL PUMP

SERVICE SULPKUR PUMP
CAPACITY <5 M3/H
HEAC 35 M

320-37C-1100

ECUIPMENT TYPE PUMP

SERVICE SULPHUR PUMP
l‘ CAPACITY 5C H2/H

HEAD 25 M

l 320-370-1200
EQUIPMENT TYPL PUMP
l SERVICE SULPHUR PUMP
l CAPACITY 5C M3/H
HEAD 25 M

e




g-.---—-

CLTGKUMPY LY/ ENGINEERING CLIVISICN
PROJECT :PPCL PYRITE SMELTER

CLIENT :z2PPCL
OOCUMENT: EGeL ISTLAT)

OUTOKUMPJ NC :3¢0 100 9CUu CCl ALTL
DES IGN VS

320-370-1300
EQUIPMENT TYPE
SERVICE
CAPACITY

HEAD
320-370-1400
ECJUIPMENT TYPL
SERVICE
CAPACITY

HEAD
320-370-1500
ECJIPMENT TYPE
SERVICE
CAPACITY

HEAD
320-37C-160C
ECUIPMENT TYPE
SERVICE

CAPAC ITY

HEAD
320-37C-1700
EQUIPMENT TYPE
SERVICE

CAPACITY
HEAD

DATE :83-11-c2 PAGE NL:
DEPARTMENT :PRUJELT
CLIENT NG S

REVISIGN :C JATE

PUMP
SULPEUR PUNMP

S M3/H
25 M

PUMP
SULPFUR PUMP

5 M3/H
25 M

PUMP
SULPERUR CIRCULLATING PJMP

24C VM3/H
4 M

PUMP
SULPHUR CIRIULATING PUMP

24C M3/H
40 M '

PLMP
SULPHUR CIRCLLATING PUHMP

24C
40 M

¥3/H

:05.05.83



wninl o oEE l": I-’..Illl N G EEm e 1"! Il1'.llll G N . -

ILTGKUMPL LY/ ELGINECRING CIVISICA

PROJECT :PPLL PYKITE SMELTER

CLIENT :FPLL

DOCUMENT: EQLISTLAT)

QUTCKUMPuY NC :3¢0 100 9GO0 GGl ALTL

DES IGN VS

320-370-180U
EQUIPMENT TYPE
SERVICE
CAPACITY

HEAD
320-370-1500¢
ECUIPMENT TYPE
SERVICE
CAPACITY

HEAD
320-370-2C00
ECUIPMENT TYPE
SERVICE
CAPACITY

HEAD
320-370-2130
ECUIPMENT TYPE
SERVICE
CAPACITY

HEAD
320-370-2200
EQUIPMENT TYPE
SERVICE

CAPACITY
HEAD

LATE :83-1l-Ji2 PAoc i
DEPARTMENT :PRUJELT

CLIENT NO @
REVISION

PUMP
SULPHUR CIRCLLATING PJUMP

24C M3/H
40 M

PUMP
SULPRUR CIECULATING PUMP

24C M3/H
40 M

PUNP
SULPHUR CIRCLLATING PUM?

240 M3/H
40 M

PUMP
SULPhUR CIRCULATING PUMP

24C M3/H
40 M

PUMP
SULPHUR CIRCULLATING PUMP

240 M3/H
40 M

o JATE

205.4L5.83
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JUTCKUMP) LY/ ENGi NEERING CIVISIUN
PROJECT :2PP(L PYRITE SHELTER
CLIENT :pPPQL
DCCUMENT: Eq.L ISTLAT)

OLTCKUMPY NC :3¢0 100 900 001 ALTL
DESIGN VS

320-37C-230¢
ECUIPMENT TYPE
SERVICE
CAPACITY
PRESSURE
320-370-240L0
EQUIPMENT TYPE
SERVICE
CAPACITY
PRESSURE
320-371-9100
ECUIPMENT TYPL
SERVICE
CAPACITY
PRESSURE
320-371-02(0
ECUIPMENT TYPE
SERVICE
CAPACITY
PRESSURL
320-371-0300
EQUIPMENT TYPL
SERVICE

CAPACITY
PRE SSURE

JATE :82-11-2¢ PALE NusS 9
OEPARTMERT :PRuJeLT

CLIENT AQ
KEVISICAN :0 JATE 309.05.83

PUMP
SULPHUR PRILLING PUMP

22 M3/H
1600 KPA

FUMP
SULPHUR PRILLING PLMP

22 M3/H
16G0 KPA

COSAGE PUMP
FCR LIME MILK

C-2+45 M3/h
4C0 KPA

COGSACGE PUMP
FCR LIME MILK

J-245 M3/H
400 KPA

CGSAGE PUMP

FOR LIME M]LK
STAND BY

0-295 M3/H
40C KPA
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LUTLKUMPY LY/ LI NEZR Lo GIVISATA
PRUJECT :PPLL PYRITE SAELTLA
CLIENT :PPCL

DGCUMENT: EWLISTIAT)

OUTCKUMPJ NU 33¢0 1063 900 0CL ALTL
DESIGN VS

320~411-3100
EQUIPMENT TYPE

CAPACITY

320-411-9200
ECUIPMENT TYPE

CAPACITY

320-509-01006
ECUIPMENT TYPE
SERVICE
DIMENSIGNS

MATERIAL

320-511-9100
ECU IPMENT TYPE
SERVICE
CAPACITY
VCLUME
TEMPERATURL
PRESSUKE
320-511-0200
ECUIPMENT TYPE
SERVICE
CAPACITY
VCLUME

TEMFERATJURE
PRESSURE

JATE 233-ll-ce PAGE hud LU
DEPARTMENT :PKRUJECT

CLIENT AU @

REVISIGN =C DATE 3:J%.05.83

VIBRATINKG SCKEEN

150 T/hH

VIBRATING SCREEN

15C T/H

PRILLING TGwER
SULPELR PRILLING TCaEK
CIAMETER 3G0CO MM, EEIGHT 40C00 MM

WALL THICKAESS 350 MM
CGMCRETE

AUTCCLAVE
SULPHUR WASHING

SULPHUR 29 T/H

25 M3

130 C (ALTCCLAVE)
3,5 BAR (ALTCCLAVE)
AUTOCLAVE

SULPHUR WASHING

SULPLUR 29 T/h

25 M3
130 C (ALTCCLAVE)
3,5 BAR (ALTCCLAVE)




JUTOKUMPY LY/ ELGIAEERING CIVISICN
PRJJECT : FPLL PYKITE SMELTER

CLIENT :PPCL
DOCUMENT: Ea JLIST(AT)

OLTOKUMPJS NC
DES IGN

VS
320-515-2100
ECUIPMENT TYPE
SERVICE

VCLUME
MATERIAL

320-515-0200
EQUIPMENT TYPL
SERVICE

VCLUME
MATERIAL

320-516-0100
EQUIPMENT TYE
SERVICE

VCLUME
MATERIAL
320-518-9100
EQUIPMENT TYPE
SERVICE

VCLUME
MATERIAL

$36u 100 900 OGL ALTL

DATE :283-1l-c¢ 2AGE NU: 1

DEPARTMENMT :PROJELT
CLIENT MO @
REVISION =0 JATLE :09.05.83

MEASURING TAMK
SULPFUR MEASURING TANK
&€ V3

CCNCRETE
STEAM HEATING PIPES

MEASLRING TAMK
SULPHUR MEASLRING Tahk
6 M3

CCNCRETE
STEAM HEATING PIPES

MIXING TANK
FOGR LIME MILK

25 V3
STEEL

PUMP TANK
LIQUID SULPHLR CIRCULATIN, TANK
110 M3

CONCRETE
STEANM HEATING PIPES




f'—.x?-.---t-’---—-

OLTCXUMPY L ¥/ ENUINEERING CIVISICN
PROJECT :PPCL PYRITE SMELTER

CLIENT :PPCL
DOCUMENT: EQ L ISTLAT)

OUTOKUMPY NG :3¢C 103 900 301 ALTI

OESIGN VS

320-518-v2u0
ESUIPMENT TYPL
SERVICE

VCLUNME
MATERIAL

320-518-0300
ECUIPMENT TYPL
SERVICE

VCLUME
MATER AL

320-518-0400
EQUIPHMENT TYPE
SERVICE

VCLUME
MAT ERIAL

320-518-2500
ECUIPMENT TYPE
SERVICE

VCLUME
MATERIAL

DATE :83-11-22 PAGE NG: 12
DEPARTMENT :PRIJECT

CLIENT NO
REVISIUN

PUMP TANK
SULPHLR PUMP TANK
18 »3

CCACRETE
STEAM HEATING PIPES

PUMP TANK
SULPHLR PUMP TANK
i8 V3

CCNCRETE
STEAM HEATING PIPES

PUMP TANK
SULPHLR PUMP TANK
10 M3

CONCKETE
STEAM HEATING PLPES

PUMP TANK
SULPHLR PUNMP TANK
18 M3

CCNCRETE
STEAM HEATING PIPES

JATE :06.05.83




GLTCKUMPY L Y/ZENCUINEERING CIVISICA JATE :823-11-22 PAGC hw: 13
PROJECT :PPLL PYRITE S4ELTER VEPARTMENT :PRUJECT

CLIENT :pPPuL

OOCUMENT: CdLLISTILAT)

OUTOXUMPJ NG $3€0 109 900 001 ALTL CLIENT NG
DESIGN AN KEVISION

J UATE :39.05.82

320-518-0&00
EQUIPMENT TYPE

SERVICE

VCLUME
MATERIAL

320-516-2700
ECUIPMENT TYPL
SERVICE

VCLUME
MATERIAL

320-519-9100
ECUIPMENT TYPE
SERVICE

VCLUME
MATERIAL

320-519-020C
ECUIPMENT TYPE
SERVICE

VCLUME
MATERIAL

PUMP TANK
SULPHUR PUMP TANK
18 M3

CGNCRETE
STEAM HEATING PIPES

PUMP TANK
SULPHUR PUMP TANK
18 ¥3

CCMCRETE
STEAM HEATING PIPES

TANK
SULPHLR TANK
163 M3

STEEL
STEAM HEATING PIPES

CAY TANK
SULPKUR DAY TANK
40C M3

STEEL
STEAV¥ HEATING PIPES




———

JUTCKUMPJ LY/ ENLINECRING OIVISICN
PRJIJECT :PPCL PYRITE SAELTER

CLIENT :PPCL
DOCUMENT : EC.L ISTIAT)

OLTGKUPPY NC :3¢0 100 300 0OCl ALT]
DES IGN Vs

330-212-910¢C
ECUIPMENT TYE
SERVICE

CAPACITY
PRESSURE

330-243-0100
ECUIPMENT TYPL

FILTER AKEA

330-37C-0100
ECUIPMENT TYPE
SERVICE

CAPACITY
HEAD

N E & l:i

330-370-v200
ECQUIPMENT TYPE

SERVICE

CAPACITY
HEAD

330-370-0300
ECUIPMENT TYPE
SERVICE

CAPACITY
HEAD

DATE 383-11-22

CLIENT NS @
REVISION :0

FAN
EXBALST CGAS FAN

5060 NM3/H
500 PA

CRUM FILTER

445 M2

PUMP
UNDEKRFLC W PUMP

2 M3/h
15 M

PUMP
UNCERLOw PLMP

2 M3/H
IS M

PUNMP
CVERFLOw PUMP

15 M3/H
20 M

PAGE NG: 1
UEPARTMENT :PROJECT

UATE

205.05.83




CUTGKUMPJ UY/ENGINEERING CIVISIUN
PROJECT : PPCL PYRITE SHMELTER

JATE :82-11-22 PAGE hi: 2
DEPARTMENT :PROJLAT

CLIENT :PPCL

DOCUMENT: EQ.LEISTLAT)

CUTCKUMPJ NO :3¢C 100 900 COL ALTIL
DES IGN VS

CLIENT NG
REVISIGM

g JATE :06.05.83

330-37Cc-0400
EQUIPMENT TYPE
SERVICE
CAPACITY

HEAD
330-375-0100
EQUIPMENT TYPE
CAPACITY
VACUUM
330-510-v 10C
ECUIPMENT TYPE
SERVICE

VILUME

MATER [AL
330-510-020¢
EQUIPMENT TYPE
SERVICE

VCLUME
MATERIAL
330-518-0100
ECUIPMENT TYPE
SERVICE

VCLUME
MATERIAL

PUMP
GVERFLOW PUMF

15 M3/H
20 M

VACULM PLMP

495 M3/MIN
UNDER PRESSURE 600 #M Ho

TAMNK
CUCL INv TANK

5 M3
ACID PKOCF STEEL

TANK
SULPHURIC ACID TANK

3 M2
STEEL

PUMP TANK
UNCERFLCW PUMP TANK

5 M3
ACID PRUCF STEEL




o

OULTOKUMPY LY/ ENGINEERING CIVISICA JATE :82-11-22 PAGt L3 3
PROJECT :PPCL PYRITE SMELTER DLPARTMENT :PRIJECT

CLIENT :PPCL

DOCUMENT:z EGLISTLAT)

QUTOKUMPJ) NG :3¢G 100 900 001 ALT1 CLIENT NG ¢

DESIGN VS REVISICN :C JATE :u9.05.83

330-518-0200

EQUIPMENT TYPE PUMP TANK
SERVICE COVERFLOW PUMP TANK
VCLUME 15 M3

{ MAT ERIAL ACID PROCF STEEL

330-521-0100

EQUIPMENT TYPE REACTCR TAMK
VCLUME 3 M3
MAT ERIAL STEEL

BRICKLINING ANC RUEBERIZED

330-532-0100
EQUIPMENT TYPE THICKENEK

D IMENSICNS CIAMETER 3500 MM
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4.2.2
List of equipment

Smelter and sulphur plant
Alternative 2

Equipment diagram, drawing No. 360 100 901 005-9




QUTOKUMPJ uY/ ERGINEERING DIVISICH UATE 283-11-c2 PALL iw i
PROJECT :PPCL PYKITE SMELTER DEPARTMENT :PRJJECT

CLIENT :PPCL
OCCUMENT: EQ.L ISTIAT)

OUTOKUMPU NO :360 100 900 CJ2 ALT2 CLIENT NO 3
DES IGN VS KEVISIGN 2

Y] UATE 2:09.05.8:2
210-116-9106

EQUIPMENT TYPE CUNCENTRATE CAY BIN

VCLUME (TCTAL) ¢&GC M3

MATERI AL CCNCRETE

210-116-320C

VOL UME (TCTAL) 600 M3
MATERIAL CCNCKETE
210-116-3300

ECUIPMENT TYPE CONCENTRATE CAY BIN
VCLUME (TCTAL) 600 M3

MAT ERJIAL CCNCRETE
210-117-2100

EQUIPMENT TYPE DRIED CHARGE BIN

VOLUME (TCTAL) 300 »3
MATERTAL STEEL

' EQUIPMENT TYPE CONCENTRATE LAY BIM

‘ 210-117-02006

' ECUIPMENT TYPE DRIED CHARGE eIN
VCOLUME (TCTAL) 50 M3
MATERIAL STECL

l 210-167-0100

EQUIPMENT TYPE BELT CCONVEYQR

CAPACITY 120 T/H

MAIN DIMENS IGNS LENGTH 400C0 MK
WIDTh 1000 MM




OUTOKUMPY GY/ENGLINEERING TIVISIUN DATE :83-il-<c2 PAvic Nu:?
PROJECT :PPCL PYRITE SHMELTEK DEPARTIMENT :PRIJECT

CLIENT :PPCL

OOCUMENT: EQ.LIST(AT)

OUTOKUMPJ NG 33¢0 100 900 002 ALT2 CLIENT NG

DES IGN VS REVISIGON VATE :J9.05.83

210-167-0200
EQUIPMENT TYPE BELT CONVEYQR

CAPACITY 1280 1/H
MAIN DIMENS IONS LENGTH 135000
RICTk 1000

210-168-0100

EQUIPMENT TYPE DRAG CONVEYOR

"D capacity 10 T/H
- MAIN DIMENSIUNS LENGTH 18000 MM
wiDTH 8CO MM

210-168-0200

EQUIPMENT TYPE CRAG CONVEYOUR

CAPACITY 10 T/H

MAIN DIMENS IUNS LENGTH 1LE0CO MM
wIBTE 8C0O MM

210-170-010C

EQUIPMENT TYPL FNEUMATIC CONVEYOUR SYSTEM
o’ SERVICE FCR CRIED CHARGE
CAPACITY 156 T/H

210-194-0100
)
] EQUIPMENT TYPE MULTICOIL CRYER
| TYPE STEAM DRYER

CAPACITY 60 T/h




-——— e eoem o= w9 aGis Gl R O - =T

QUTOKJMPY LY/ ENGINEERING UIVISIULN
PROJECT :PPCL PYRITE SMILTER

CLIENT :PPLL

DCCUMENT: EQ.L IST(AT)
OUTOKUMPU NG :3¢0 100 930 002 ALTZ2
DESIGN VS

210-194-3230
EQUIPMENT TYPE
TYPE

CAPACITY

210-212-010C
ECUIPMENT TYPE
SERVICE
CAPACITY
210-218-0100
ECUIPMENT TYPE
CAPACITY

BELT LENGTH
BELT WIDTH
210-218-0200
EQUIPMENT TYPE
CAPACITY

BELT LENLTH
BELT WIDTH
210-218-J300
EQUIPMENT TYPE
CAPACITY

BELT LENGTH
BELY WwIDTE
210-411-0100
EQUIPMENT TYPE

CAPACITY

DATE

CLIENT NG

283-1l-c¢ FAGE I
DEPARTMENT :PROJECT

REVISICA

MULTICCIL CRYER

STEAV DRYER

63 T/H

EXHALST AIR

EXHALST AIR
3GU00 NM3/H

CL T FEECER

206-1060 T/H
90C0 MM
1200 MM

BELT FEECER

20-1C3 T/H
S000 MM
1200 MM

BELT FEEDER

20-1C0 T/H
S000 MM
1200 MM

FAN

FAN

FLR

FCR

FOR

o JATE :09.05.83

FOR BAG FILTER

CuUNCENTRATE

CUNCENTRATE

CUNCENTRATE

VIBRATING SCREEN

120 T/H




ULTOKUMPJ OY/ENGINEERING CIVISION
PROJECT :PPLL PYRITE SMELTEK

CLIENT :FPLL
DOGCUMENT: EQ.LIST(AT)

DESIGN VS

210-411-0 200
EQUIPMENT TYPE

CAPACITY

210-417-0100
ECUIPMENT TYPE

CAPACITY

am eE - .. l‘l: Ilﬁ"llll - T o -l I‘lr llﬂ"llll G Em am e

OUTOKUMPU NO 2360 100 900 002 ALT2

JATE 383-11-22 PAuLE NL:3
DCPAR TMENT :PRUJECT

CLIENT NG 3
KEVISION :

VIBRATING SCREEN

120 T/H

BAG FILTER

30000 NM3/h

4

0 ODATE :09.05.83
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QUTOKUMPJ CY/ENGINEERING CIVISICA
PROJECT :PPCL PYRITE SMELTEK

CLIENT :FPCL

DOCUMENT: EQ.LISTIAT)
SUTCKUMPJ NC =360 10U 900 002 ALTZ2
DES IGN VS

220-108-3100
EQUIPMENT TYPE
SERVICE

O IMENSIOUNS

MATERIAL

220-108-0200
ECUIPMENT TYPE
SERVICE
DIMENSIONS

MAT ERIAL

220-108-0300
ECUIPMENT TYPE
SERVICE
DIMENSIGNS

MAT ERIAL

220-131-0100
EQUIPMENT TYPE

CAPACITY

220-131-2200
EQUIPMENT TYPE
CAPACITY

DATE :83-11-22 PAot NU:
DEPARTMENT :PRUJELT

CLIENT M
REVISION

3

GRANULATICN BASIN
FCR MATTE
L XWhXEFE:

18 X &8 X 6 M
CCNCRETE

GRANULATICN EASIN
FGR PATTE ANC SLAG
L X wh XH :

I8 X 8 X 6 M
LCMCRETE

GRANULAT IGN BASIN
FCR SLAG
L X =k XH:

18 X 8X 6M
CCNCRETE

CCAL OLST BURNER

Ce3- 1 T/H

CGAL DUST BURNER

01-‘ 1 IIH

JATE :05.05.83
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QUTOKUMPY LY/ ENCINEERING CIVISICON DATE :E2-11-2¢ PAsE NhL: 2
PROJECT :PPCL PYRITE SHELTER DEPARTMENT :PRJUJECT

CLIENT :PPCL

DOCUMENT : EQ.L IST(AT)

OUTOKUMPU NG :36C 100 900 002 ALT2 CLIENT NG ¢
DESIGN VS REVISICN

0 DATE :09.0G5.563
220-131-930C
EQUIPMENT TYPE CGAL DUST BURNER

CAPACITY 0y3- 1 T/H

220-131-y400
EQUIPMENT TYPE CGAL CUST BURNER

CAPACITY Cy3- 1 T/k

220-131-95¢C
ECUIPMENT TYPE CCAL DUST BURNER

CAPACITY 0s2- 1 T/H

220-131-0¢00
EQUIPMENT TYPE COAL CuST BURNER

CAPACITY Ce3- 1 T/H

220-132-910C

ECQUIPMENT TYPE AUXILIARY BURNER
SERVICE START UP BURNMER
CAPACITY 15C-€00 KG/H
FUEL LIGHT OIL

220-132-0 200

EQUIPMENT TYPE AUXILIARY BURNER
SERVICE START ULP BURNER
CAPACITY 150-600 Ko/H

FUEL LIGHT oIt




OUTCKUMPU OY/ ENGINEERING CIVISICN
PROJECT :PPCL PYRITE SMELTER

CLIENT :PPCL
DOCUMENT: EQ.LISTLAT)

OUTOKUMPU NC 3360 100 900 062 ALY2
DES IGN Vs

220-140-0106
EQUIPMENT TYPE

O IMENSIONS

220-140-020¢
ECUIPMENT TYPE

O IMENSIONS

220-140-0300
EQUIPMENT TYPE

DIMENSIONS

220-140-94500
EQUIPMENT TYPE

DIMENSIONS

220-140-050¢C
ECQUIPMENT TYPE
DIMENSIONS

220-140-0600
EQUIPMENT TYPE
DIMENSIONS

£20-140-0700
EQUIPMENT TYPE
DIMENSIUNS

DATE :83-11-22 PAGLE NU:

DEPARTMENT :PROJECT

CLIENT MO
REVISIGA

MATTE LAULNCER WITH CGVERS

LEMGTH 10GuGC MM

MATTE LAUNBER WITH CGVERS

LENGTH iCOUC MM

MATTE LAUNCER WITH CuVERS

LENGTH 10J3C MM

SLAG LAUNJER WITH COGVERS

LENGTH L1JQOC MM

SLAG LAUNDER WITH CLVERS

LENGTH 10COC MM

SLAG LAUNDER wITH CLVERS

LENGTH 10000 MM

GRANLLATICN LAUNDER

LENGTH 3500 MM

3

0 BATE :09.05.82




CUTCKUMPJ LYs ENGINLERING CIVISICAN
PROJECT : PPCL PYKITE SMEAL TER

CLIENT :pPPC
DOCUMENT: EQ.L IST(AT)

OLTOKUMPU NG :3¢0 100 900 002 ALT2

DES IGN VS

220-140-080C
EQUIPMENT TYPE

OINENSIONS

220-140-0500
ECUIPMENT TYPE

D IMENSIGONS

220-167-0100
EQUIPMENT TYPE
SERVICE

CAPACITY
MAIN DIMENSICUNS

220-167-0200
EQUIPMENT TYPE
SERVICE

CAPACITY
MAIN DIMENS IUNS

220-167-3300
ECQUIPMENT TYPE
SERVICE

CAPACITY
MAIN D.MENSIUNS

VATE 3282-li-c2 PAGE M 4
OEPAR TMENT :PROJECT

CLIENT NO :
REVISICN :0 JATE :05.05.63

GRANLLATICN LAUNCER

LENGTH 25C0 MM

GRANLLATICN LAUNDER

LENGTH 3500 MM

BELT CONVEYGK
FCR MATTE
60 T/H

LENGTH 1OCCO0 MM
WiDTH €5C MM

BELT CUNVEYUR

FOGR MATTE ANC SLAL

60 T/H
LENGTH 1400C MM
WIDTF €5C MM

BELT CONVEYOR

FCR SLAG

60 T/H

LENGTE 80GOC MM
WIOTH 65C M
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OQUTOKUMPJ GY/ ENGINEERING CIVISICN
PROJECT :PPCL PYRITE SMELTER

CLIENT :PPCL
DOCUMENT: EQ.LIST(AT)

OUTOKUMPU NC :360 100 900 002 ALT2
DES IGN VS

220-167-0400
ECUIPMENT TYPE

TYPE
SERVICE

CAPACITY
MAIN DIMENSIGNS

220-174-0100
ECUIPMENT TYPE

TYPE
SERVICE

CAPACITY

220-174-3206G
EQUIPMENT TYPE

TYPE
SERVICE

CAPACITY

220-174-0300
EQUIPMENT TYPE

TYPE
SERVICE

CAPACITY

220-204-0100
EQUIPMENT TVYPE

DATE :82-11-22 PALE
OEPARTMENT :PRUJECT

CLIENT NO
REVISICN

4] DATE

BELT CUNVEYOR

BELT CCNVEYOR WITH TRIPPER
FGR MATTE

60 T/H
LENGTH 35C00 MM
nIDTF 65C MM

SCRAPER CUNVEYCR

SCRAPER DEWATERING CONVEYIR
FGR MATTE

60 T/H

SCRAPER CONVEYCR

SCRAPER DEWATERINU CONVEYOR
FUR MATTE ANC SLAG

60 T/k

SCRAPER COMNVEYCR

SCRAPER DEWATERING CONVEYOK
FCR SLAG

60 T/H

wNo 3 5

209.05.83

REMOVABLE EMERGENCY STACK FUKR FSF




OUTOXKUMPY LY/ ENCINEERING DIVISICN DATE 283-li-ce PAGE Nu: 6
PROJECT :=PPCL PYRITE SMELTEFR DEPARTMENT :PRUJECT

CLIENT :PPCLL
DCCUMENT: EQ.LIST(AT)
OUTOKUMPJ NLU 336C 100 900 002 ALTZ2 CLIENT NG :

DESIGN VS REVISICA Y JATE :09.05.83

220-212-910G

EQUIPMENT TYPE PROCESS AIR FAN
CAPACITYY 2500C N43/H
PRESSURE 12 KPA
TEMPERATURE 35 C

220-212-0 v

ECQUIPMENT TYPE PRGCESS AIR FAN
CAPACITY 25000 NM3/H
PRESSURE 12 KPA
TEMPERATURE 35 C

220-212-9300

N &En & .:I' lll1l'|-- NS SN GES U

EQUIPMENT TYPE COMBLSTICN AIR FAN
CAPACITY 23000 NM3/F
PRESSUKE S KP A
TEMPERATURE 35 C

220-223-0100

EQUIPMENT TYPE DRIEC CHARuE DRAG FEEJEK
CAPACITY €-60 T/H
‘ MAIN DIMENS IGNS LENGTH 2000C MM
wIDTE 8JC MM

220-223-0200

— e oI G SENRY

EQUIPMENT TYPE CRIED CHARGE DRAu FEEDER
CAPACITY 6-60 T/H
MAIN DIMENSIONS LENGTH 20C0C MM

WICTFk 80C MM

. —a——

220-261-0100

EQU IPMENT TYPE FLASh SMELTING FURNACE




OUTOKUMPY LY/ ERNGINEERING CIVISICA
PROJECT :PPCL PYRITE SMEL TER

CLIENT :pPPCL
DOCUMENT: EQ.LIST(AT)

OUTOKUMPJ NG :360 100 900 002 ALT2
DESIGN VS

220-281-0 100
EQUIPMENT TYPL

TYFE
SERVICE

CAPACITY

TEMPERATURE RANGE

220~-289-9100
ECUIPMENT TYPE
CAPACITY

220-289-u200
EQUIPMENT TYPE
SERVICE

CAPACITY

220-289-0300
ECGUIPMENT TYPE

CAPACITY

220-289-040¢
EVUIPMENT TYPL
SERVICE
CAPACITY

220-318-J100
EQUIPMENT TYPE
LIFTING CAPACITY

OATE :82-1l-c2 PAGE Nu: 7
OEPAR TMENT :PRJIJECT

CLIENT NG :

REVISICN :C DATE :09.05.53

PREHEATER

STEAM PREHEATER
PRGCESS AIR PREHEATER

AIR 25000 NM3/H

GXYGEN 18000 NM3/H
25-2C0 C

JACKET WATEK HEAT EXCHANGER

700 M3/h

JACKET WATER HEAT EXCHANGER
STANC BY

700 M3/h

SPRAY WATEK FEAT EXCHANGER

300 M3/h

SPRAY WATER HEAT EXCHANGER

STAND BY

300 M3/H

CVERHEAD TRAVELING CRANE
10 7




CUTOKUMPU UY/ ENGINEERING BIVISICN DATE 382-11-22 PAGE hi: 8
PROJECT :PPCL PYKITE SMELTER DEPARTMENT :PKIJECLT

CLIENT :PPCL

OOCUMENT: QL ISTULAT)

OUTGKUMPU NC 2340 100 900 002 ALT2 CLIENT NO :

DES IGN VS REVISICN :C VATE 3:309.05.383

220-376-2100

EQUIPMENT TYPE JACKET WATER PUMP
CAPACITY 7006 M3/h
PRESSURE 65C KPA

220-376-2200

ECUIPMENT TYPE JACKET WATER PUHP
SERVICE STANG 8Y

CAPACITY 700 M3/H
PRESSURE €5C KPA

220-376-0300

EQUIPMENT TYPE JACKET WATER PUMP
SERVICE EMERCGENCY
CAPACITY 700 M3/H
PRESSURE €50 KPA

220-376-0400

ECQUIPMENT TYPE SPRAY WwATER PUMP
CAPACITY 300 M3/H
PRESSURE €00 KPA

—.—-——1—.—--l

i‘ 220-376-2500

ECUIPMENT TYPE SPRAY WATER PUMP
SERVICE STAND BY
CAPACITY 300 M3/H
PRESSURE €0C KPA




OUTOKUMPY GY/ENCINEERING CIVISICLN DATE :82-11-22 PAGL Nu: 9
PROJECT :=PPCL PYRITE SMELTER DEPARTMENT :PRUJELT

CLIENT :PPCL

DOCUMENT: EQ.LIST(AT)

OUTCXUMPJ NG :3¢C 100 900 002 ALT2 CLIENT M @

DES IGN Vs REVISIGN :=C JATE :09.05.83

220-376-060C

ECJYIPMENT TYPE SPRAY WATER PuMP
SERVICE EMERGENCY
CAPACITY 300 M3/h
PRESSURE €0C KPA

220-376-01700

EQUIPMENT TYPE GRANLLATIGN MWATER PUNMP
CAPACITY 60C M3/F
PRE SSURE 350 KPA

220-376-0800

EGUIPMENT TYPE GRANLLATION WATER PUMP
CAPACITY €00 M3/H
PRESSURE 350 KPA

|
|
|
|
l.
l
.
;
|
I

' 220-376-9S00
EQUIPMENT TYPE GRANULATION WATER PUM:
' SERVICE STANG BY
® CAPACITY 600 M3/H
l PRE SSURE 350 KPA

!
| @

220-435-0100

EQUIPMENT TYPE CONCENTRATE BURNEK

220-518-0100

ECUIPMENT TYPE WATER TANK

SERVICE GVERFLOW WATER TANK
VCLUME 20 M3

MATERIAL CCNCRETE




JQUTOKUMPU 0Y/ ENCINEERING OIVISICK DATE :83—-il-22 PAGE Nu: 10
PROJECT :PPCL PYRITE SMELTER DEPARTMENT :PRGCJECT

CLIENT :PPCL

DOCUMENT: EQ.L ISTIAT)

OUTOXUMPU NO 2360 100 900 002 ALT2 CLIENTY NG :

DESIGN VS REVISICN =0 JATE 209.05.83

220-519-J100
ECUIPMENT TYPE JACKET WATER TANK

VCLUME 400 M3
MATERIAL CCACKRETE

220-519-022CC
EGUIPMENT TYPLE SPRAY WATER TAMK

VOLUME 360 M3
p MATERIAL CCONCRETE

220-567-0100
ECUIPMENT TYPE EMERGENCY DAMPER BETWEEN F SF—uHB
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CUTOKUMPY GY/ ENGINEERING DIVISICN
PROJECT :PPCL PYRITE SMELTER

CLIENT :FPPCL
OOCUMENT: EQ.LISTLAT)

OUTOKUMPY NC :360 100 900 002 ALT2
DESIGN A

230-124-9100
ECUIPMENT TYPE
CAPACITY

PRE SSURE

GAS FLOW
TEMPERATURE

230-212-0100
ECUIPMENT TYPE
CAPACITY
PRESSURE
TEMPERATURE
230-212-0200
EQUIPMENT TYPE
CAPACITY
PRESSURE
TEMPERATURE
230-372-0100
EQUIPMENT TYPE

SERVICE

230-372-0200
EQUIPMENT TYPE
SERVICE

230-372-0300
EQUIPMENT TYPE
SERVICE

DATE 383-11-22 PAGE Khu: 1
DEPARTMENT :PROJECT

CLIENT NO :

REVISION ] VATE 309.05.85

WASTE HEAT BCILEK

SATURATEC STEAM 150 T/H
70 BAR
145000 NM3/H
INLEY 1250 C
CUTLET 350 C

PRCCESS GAS FAN
1200C NM3/H

4 KPA
360 C

PRGCESS GAS FAN
7200C NM3/H

4 KPA
260 C

cJECTCR

BY-PASS EJECTCR BETwEEN
WHB AND EP.

EJECTCR

BY-BASS EJECTCR AFTER EP.

EJECTCR

BY-BASS EJECTCR AFTER EP.
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CLTOKUMPY LY/ ENCINEERING OIVISICh
PRUOJECT :PPCL PYKITE SMEL TER

CATE :82-11-22 PAGE hu: 2
DEPARTMENT :PRJIJECT

CLIENT :FPCL
DOCUMENT: EQ.LISTIAT)
OUT OKUMPJ NUL :3€0 109 900 0G2 ALT2

CLIENT NG :
DESIGN VS :

REVISICN Y OATE :09.05.82

230-376-0100
EQUIPMENT TYPE
SERVICE
CAPACITY

HEAD
230-376-3200
EQUIPMENT TYPE
TYPE

SERVICE

CAPACITY

HEAD
230-421-010¢
EQUIPMENT TYPE

TYPE
SERVICE

CAPACITY
TEMPERATURE
230-421-9200
ECUIPMENT TYPE

TYPE
SERVICE

CAPACITY
TEMPERATURE
230-562-J10V
EQUIPMENT TYPE
SERVICE

WATER PUMP
WHB CIRCULATIGN WATEK PUMP

1200
40 M

M3/H

WRATER PUMP

TURBINE CRIVE WATER PUHP
WHB CIRCULATICMN WATER PUMP
FGR EMERGENCY

1260 M3/H
40 M

ELECTRGSTATIC PRECIPITATOR

FGR WHB
7200C NM3/F
360 C

ELECTRUCSTATIC PRECIPITATOR

FCR wHB

72006 NM3/F
300 C

DISC VALVE
FCR EP.



OUTOKUMPYU UY/ ENGINEERING OIVISICA DATE :83-11-22 PAGE NL: 3
PROJECT :PPCL PYRITE SMELTER DEPARTMENT :PRUJECT

CLIENT :PPCL
DOCUMENT : EQ.LISTIAT)

OUTOKUMPU NG 33¢0 100 900 002 ALTZ2 CLIENT a0 3
DES IGN ') REVISICN =

0 DATE :09.05.563
230-562-9200
EGUIPMENT TYPE DISC VALVE

SERVICE FCR EP.
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OUTCKUMPU OY/ENGINCERING DIVISICN

PROJECT :PPCL PYRITE SMELTER

CLIENT :PPCL

DOCUMENT: EQ.LISTIAT)

OUTOKUMPJ NG :3é0 100 9C0 002 ALTZ2

DES IGN VS
240-140-0100
EQUIPMENT TYPE

TYPE
SERVICE

DIMENSIUNS

240-140-0200C
EQUIPMENT TYPE

TYPE
SERVICE

DIMENSIONS

240-168-0100
EQUIPMENT TYPE

CAPACITY
MAIN OIMENSIONS

240-168-2200
ECQUIPMENT TYPE

CAPACITY
MAIN DIMENSIONS

240-168-0300
EQU IPMENT TYPE

CAPACITY
MAIN DIMENS IONS

DATE
OEPAKTME

hY

CLIENT NO :

REVISION

LAUNCER

FGR aHB DUST

LENGThR 4C0C MM

LAUNDER

FCKk EP DUST

LENGTR 250C0 MM

SPRGJECT

c

JATE

CRAG CONVEYUK FUOR whHB DUST

15
LENGTH 4000C
RIDTh 8JC

ORAG CONVEYOF F

5 T/k
LEMGTH 20000
WIDTk 50C

T/H
MM
MM

OR

MM
MM

DRAG CONVEYOR FUR

5 T/H

LENGTH 20COC MM

wiDTh

50C MM

EP JUST

EP DOUST

$82-11-£2 PAGE NG: 1

sU9.05.83

-



OUTOKUMPY LY/ ENGINEERING CIVISICN DATE :83-11l-c2 PAGE Nu: Z
PROJECT :PPCL PYRITE SMELTER DEPARTMENT :PROJECT

CLIENT :FPLL
OOCUMENT: EQ.L IST(AT)
OUTCXUMPJ NG :3€C 100 900 002 ALT2 CLIENT NU =

DESIGN VS REVISION 0 OATE :09.05.83

240-168-2400

EQUIPMENT TYPE DRAG CCNVEYOR FOk EP JUsT
CAPACITY 5 T/k
MAIN DIMENSIGNS LENGTH 20G0C MM

WIDTH 50C MM

240-168-9500

EQUIPMENT TYPE ORAG CONVEYOR FOR EP DUST
h CAPACITY 5 T/H
MAIN DIMENSICNS LENGTH 20GOC MM
WIDTH 500 MM

240-374-9100

EQUIPMENT TYPE SLUKRY PLMP
SERVICE FCR CCLLECTICN TANK
CAPACITY 13G  M3/¢

240-3 740200

EQUIPMENT TYPL SLURRY PUMP
. SERVICE FGR CULLECTICN TANK
l CAPACITY 130 M3/H

240-374-0300

ECUIPMENT TYPE SLURRY PUMP
SERVICE UNDERFLUM SLURRY PUMP
CAPACITY 25 P3/H
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OUTOKUMPYU CY/ENGINEERING OIVISICN

PROJECT :PPCL PYRITE SMEL TER

CLIENT :FPCL

DOCUMENT: EQ.LISTIAT)

OUTOKUMPU NU
DES IGN

240-374-9400
ECUIPMENT TYPE
SERVICE

CAPACITY

240-376-0100
EQUIPMENT TYPE
SERVICE

CAPACITY

240-376-0200
EQUIPMENT TYPE
SERVICE

CAPACITY

240-510-0100
EQUIPMENT TYPE
SERVICE

VCLUME
MATERIAL
240-518-0100
EQUIPMENT TYPE
SERVICE

VGLUME
MAT ERIAL

23¢L 100 90) 002 ALT2
VS

——

~- 3823~11-22

PAGE NG: 3

DErARTMENT :PROJECT

CLIENT NO
REVISIGN

SLURRY PUMNF
UNDERFLOW SLLRRY PLMP

25 M3/H

WATEK PUMP
CVERFLOw

13C M3/H

WATER PUMP
CVERFLCW

130 M3/h

CULLECTICN TANK
FUR WHB ANC EP DUST

10 M3
CCNCRETE

PUMP TANK
CGVERFLOW WATER PUMP TANK

500 M3
CONCRETE

o DATE :09.05.83




' OUTOKUMPYU UY/ENGINEERING CIVISIULAN DATE :83-1l-22 PAGE hG: +
PROJECT :PPCL PYRITE SMELTER DEPARTMENT :PRGJECT

l CLIENT :PpP(CL
DUCUMENT: Eq L IST(AT)
QUTOXUMPU NU :360 100 900 002 ALT2 CLIENT NO :
DESIGN 3 A REVISICN :0 DATE :09.05.83

‘ 240-520-0100

I EQUIPMENT TYFE FLCOR SUMP
SERVICE PULPING SUMP FCR whd JUST
l VCLUME 1 M3
® MATERIAL STAINLESS STEEL
' 240-520~0200
‘D ECUIPMENT TYPE FLGOR SUMP
27 SERvICE PLLPING SUFMP FCR EP DUST
l VCLUME 1 M3
MAT ER [AL STAINLESS STEEL
I 240-520-230C
EQUIPMENT TYPE FLCIR SUMP
' SERVICE PULPING SUMP FCk EP DUST
l VCLUME 1 M3
MAT ERIAL STAINLESS STEEL
' 240-520-0400
D courement TYPE FLCOR SUMP
' SERVICE PULPING SUMP FCR EP DUST
I P VOLUME 1 M3
MATERIAL STAINLESS STEEL

I 240-520-0500

EQUIPMENT TWE FLCOR Suwmp
l SERVICE PULPING SUMP FOR EP DUST
VOLUME 1 M3

MATECRIAL STAINLESS STEEL




OUTOKUMPU OY/ENGINEERING DIVISICN DATE :82-11-22 PASc NG:
PROJECT :PPCL PYRITE SMELTER DEPARTFMENT :PRSILCT

CLIENT :PPCL

DOCUMENT: EQ.LISTILAT)

OUTOKUMPJ NC :3€C 100 900 002 ALT2 CLIENT NO :

DES IGN VS REVISICN 30 VATE :09.85.82

240-532-)100

EQUIPMENT TYPE THICKENER
DIMENSIONSS DIAMETER 30C00 MM
MATERTAL CCNCRETE




CUTOXUMPJ OY/ ENGINEERING CIVISICN DATE :82-11-c2 PAGE NGB i
PROJECT : PPLL PYKITE SMELTER DEPARIMENT :PRNOJECT

CLIENT :PPCL

DOCUMENT: EQ.L ISTLAT)

OUTOKUMPJ NG :3¢0 100 900 GC2 ALT2 CLIENT NO
DES IGN A REVISION

0 JATE :09.05.83

310-129-0109

‘ EQUIPMENT TYPE SULPFUR CGNDENSING BGILER
CAPACITY SATURATED STEAM 20 T/H (HIGH)
SATURATED STEA¥ 8 T/H (LGnl
l PRE SSURE 545 BAR
} 1,7 BAR
@ cas FLon 14500  WM3/H
[ TEMPERATURE INLET 366
OUTLET 150 ¢

310-129-0200

-

EQU IPMENT TYPE GAS CUOLING BCILER
CAPACITY SATURATEC STEANM 28 T/4
PRESSUJRE 595 BAR
GAS FLCw 13060C0 NM2/F
TEMPERATURE INLET 480 C

CUTLET 2¢C C

310-204-9106

ECU IPMENT TYPE STACK
SERVICE FGR SULPHUR LINc AND PUWER PLANT
HEIGHT 150 M

310-209-0100

EQUIPMENT TYPE WATER LOCK

310-209-J200
EQUIPMENT TYPE WATER LOUCK

310-209-300

—— o aoE) W Sy G OR G SR B

ECUIPMENT TYPE WATER LOCK

l




OUTUKUMP ) LY/ ERCINEERING DIiVISICN UATE :83-1i-¢2 PAGL NL: P
PROJECT :PPCL PYKITE SMELTER DEPARTMENT :PRUOJECT

CLIENT :PPCL
DOCUMENT: Eu.L ISTLAT)
OLUTOKUMPU NG :36C 100 900 002 ALT2 CLIENT NG ¢
‘ DES IGN VS KEVISICN :0 JATE :05.05.83

‘ 310-212-0100

EGUIPMENT TYPE PKGCESS GAS FAN
CAPACITY 72000 NM3/H
PRESSURE 4 KPA

l TEMPERATURE 176 C

' 310-212-0X200

ECUIPMNENT TYPE PKOCESS GAS FAN
¥ . CAPACITY 72000 NM3/H

PRESSURE 4 KPA

TEMPERATURE 17¢ C

310-212-0300

l EQUIPMENT TYPE CCMBLSTICN AIR FAN
SERVICE FOR GAS REhEATER

' CAPACITY 26000 NM3/H
PRESSURE 17 KPA

l TEMPERATURE 35 ¢

l 310-212-0400
EQUIPMENT TYPE CCMBUSTICN AIR FAN

l CAPACITY 20000 NM3/H
PRESSURE 17 KPA
TEMPERA TJRE 35 ¢

D

310-212-0500

| EQUIPMENT TYPE FAN

| SERVICE EXHALST GAS FAN
CAPACITY 50000 NM3/H
PRESSURE 245 KPA

TEMPERATJURE 140 C
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OUTCKUMPJ OY/ENGINEERING CIVISICN
PROJECT :PPCL PYRITE SMELTER

CLIENT :PPCL
DOCUMENT: EQ.LIST(AT)

OLTOKUMPY NG 2360 10C 900 002 ALT2
DESIGN VS

310-212-2¢06
ECUIPMENT TYPE
SERVICE
CAPACITY
PRESSURE
TEMPERATURE
310-281-2100
ECUIPMENT TYPE
SERVICE
CAPACITY

TEMPERATURE

310-370-0100
EQUIPMENT TYPE

TYPE
SERVICE

CAPACITY

310-370-0200
ECQUIPMENT TYPE
SERVICE
CAPACITY

310-376-0100
EQUIPMENT TWE
SERVICE

CAPACITY
PRESSURE

GATE :83-1l-¢e

CLIENT NG @

REVISICA c

FAN
EXHAUST GAS FAN
8000C NM3/H

235 KPA
140 C

GAS KEHEATER
FCR PROCESS CGAS
GAS INLET 140C00 NM3/H

CUTLET 1&0C00 NM3/H
INLET/GUTLET 150/435 C

FUEL CIL PUMP

FCR GAS REHEATER

2 M3/H

FUEL CIL PULMP
FOUR GAS REREATER

2 M3/H

WATER PUMP
FOR GAS SCRUBBER

300 M3/H
600 KPA

[N | [N [ | [ [ P A Il | | - I L ey

PAGL NG S
DEPARTMENT :PRJIJECT

UDATLC :09.05.83
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OUTGKUMPY LY/ ENGINEERING CIVISICA
PROJECT :zPPLL PYRITE SMEL TER

CLIENT :pPPCL
DOCUMENT : EQ.L ISTILAT)
OUTOKUMPU NLC :3¢0 100 9C0 CC2
DESIGN A

ALT2

310-376-2200
ECUIPMENT TYPE
SERVICE
CAPACITY
PRESSURE
310-420-0 100
ECUIPMENT TYPE
CAPACITY
TEMPERATURE
310-420-2200
EQUIPMENT TYPE
CAPACITY
TEMPERATJRE
310-423-3100
EQUIPMENT TYPE
SERVICE

CAPACITY
GAS TEMPERATUKE

310-431-0100
ECUIPMENT TYFE

CAPACITY
TEMPERATURE

DATE :83-11-¢2 PAGE NJ: 4
DEPARTMENT zPRJJECT

CLIENT NG

REVISION 30 DATE :35.05.83

«ATER PUPMPP

FOR GAS SCRUBBER

300 M3I/k
€0C KPA

CEMISTER

145306
150 C

NM3/F

CEMISTER

160000
135 C

NM3/H

SCRUBBER

FCR PROCESS GAS

160000 NM3/H

INLET
CUTLET

135 C
50 C

AGGLCMERATCR

145 000 NM3/¢

15¢ C




OQUTOKUMPJ LY/ ENGLIGEEKING CIVISICN DATE :382-11-J2 PAut I 5
PROJECT :PPCL PYRITE SMEL TER DEPARTMENT :FRGJECT

,  CLIENT :pPLL
DOC UMENT: EQ.L ISTULAT)
. OUTGKUMPJ NG :3¢0 100 900 002 ALT2 CLIENT NC :

DES IGN VS KEVISION U JATE 309.05.83

310-433-010¢

EQUIPMENT TYPE FGT CATALYZER
CAPACITY 15000C NM3/H
_ T EMPERATURE 480 C
i MATERIAL STAINLESS STEEL
' 310-433-0200
EGUIPHMENT TYPE CCLD CATALYZER
p CAPACITY 8000C NM3/H
TEMPERATURE 260 C
MATERIAL STEEL
310-433-0300
ECUIPMEKT TYPE CGLD CATALYZER
CAPACITY 80C00 NM3/H
TEMPERATURE 260 C
MAT ERIAL STEEL

310—-464-9100

ECUIPMENT TYPE SULPHUR CONDENSING TCWER
GAS FLONW €0COC NM3/H
. TEMPERATURE INLET 260 C

CUTLET 135 C

mn eoon o=y G S5 =N

i. 310-464-9200
EQUIPMENT TYPE SULPRUR CCNUENSING TOMWER
GAS FLOw 80C00 NM2/k
TEMPERATURE INLET 260 C

CUTLET 135 C

| — ]
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JUTOKUMPY LY/ ENCINESERING TIVISIGA
PROJECT :PPLL PYRITE SMELTER

CLIENT :PPCL
OOCUMENT: EQ.LIST(AT)

OUTOKUMPY NG 23€u 100 900 0C2 ALT2
DESIGN Vd

310-532-0106
ECUIPMENT TYPE
SERVICE

D IMENSION S
MATERIAL
310-532-920C
EQUIPMENT TYPE
SERVICE

C IMENSIONS
MATERIAL

DATE :82-11-22 PAGE 6
DEPARTMENT :PROJECT

CLIENT ANO :

KEVISICN a DATE 2:09.05.83

THICKENEER
FGR SCRUBBER

CIAMETER 110C0 MM
w060

THICKENER
FCR SCRUBBER

CIAMETER 1000 #M
wCCD

| [ Ll L o




OQUTCKUMPG LY/ ENULINEERING CIVISICN UATE :83-11-22 PAGE M3 1
PROJECT :PPCL PYRITE SMELTER DEPARTMENT :PKRUJECT

CLIENT :xPPlL

OOCUMENT: EQ.LISTI(AT)

OUTOKUMPJ NC 2360 100 900 002 ALT2 CLIENT MO
OES IGN VS REVISICA

0 DATE :09.05.83

320-117-0100

‘1li IIﬁ‘.l-n — cmee s e

ECUIPMENT TYPE BIN

SERVICE LIME BIN

VCLUNME 5 M3

MATERIAL STEEL

320-129-0100

EQUIPMENT TYPE SULPHUR CCCLING BOILER
CAPACITY SATURATED STEAM 3,5 T/H
PRESSURE 147 BAR

320-129-0200

EQUIPMENT TYPE SULPHUR CCCLING BGILER
CAPACITY SATURATEL STEAM 3,5 T/H
PRESSURE 127 BAR

320-129-0300

ECUIPMENT TYPE SULPERUR CCCL ING BOILER
CAPACITY SATURATED STEAM 3,5 T/H
PRESSURE 1,7 BAR

320-129-0400

. EQUIPMENT TYPE SULPHUR CGCL ING ECILER
CAPACITY SATURATED STEAV 3,5 T/H
PRESSURE 1,7 BAR

-y o - e ome o -_-e anm— oammn o a_— ] o




OUTOKUMPY uUY/ ENGINEERING CIVISICN
PRCJECT :PPCL PYRITE SMELTER

CLIENT :PPCL
DOCUMENT: EG.LIST(AT)

OUTCKUMPJ NUL 23¢G 100 900 002 ALT2
DES IGN VS

320-167-0100
EQUIPMENT TYPE
SERVICE

CAPACITY
MAIN DIMENSIUNS

320-167-0200
EQUIPMENT TYPE
SERVICE

CAPACITY
MAIN DIMENSIGNS

320-167-2300
EQUIPMENT TYPE
SERVICE

CAPACITY
MAIN DIMENSIGNS

320-172-0100
EQUIPMENT TYPE
SERVICE

CAPACITY

DATE :83-11-22 PAGE NG:

DEPARTMENT :PROJECT

CLIENT MU
REVISION

BELT CONVEYOR

FOR PRILLING TCWEK

15C T/H
LENGTH 40C0C MM
WIDTE 65C MM

3ELT CONVEYOR

FCR PRILLING TCWER

150 T/H
LENGTE  40C0C MM
WIDTE E5C MM

BELT CONVEYOR

FCR PRILLING SULPHUR

150 T/H
LENGTHh 80COC MM
WICTH 65C MM

SCREW CONVEYCR
FGR LIME

C-20C KG/H

DATE

r

209.05.63



OUTOKUMPY UY/ ENGINEERING CIVISIGN
PROJECT :PPCL PYRITE SMELTER

CLIENT :PPCL
DOCUMENT: EQ.L ISTLAT)

OUTOKUMPJ NG 3300 100 900 002 ALT2
DESIGN VS

320-212-0160
EQUIPMENT TYPE

TYPE
SERVICE

CAPACITY
PRESSURE
TEMPERATURE
320-212-9 200
EQUIPMENT TYPE

TYPE
SERVICE

CAPACITY
PRESSURE
TEMPERATURE
320-212-9300
EQUIPMENT TYPE

TYPE
SERVICE

CAPACITY
PRESSURE
TEMPERATURE
320-212-3400
EQU IPMENT TYPE

YYPE
SERVICE

CAPACITY
PRE SSURE
TEMPERATURE

DATE :83-11-c2
DEPARTMENT :PRIJcCT

CLIENT NG :
REVISION =0

AIR CCCLING FAMN

AXIAL FAN
FCR PRILLING TCsER

715C00 NM3/Fk
350 FA
35 C

AIR CUCL ING FANM

AXJAL FAN
FCR PRILLING TCWER

715G00 NM3/F
350 PA
35 C

AIR COOL ING FAN

AXJAL FAN
FGR PRILLING TGWER

715000 NM3/H
350 PA
35 C

AIR CGOL ING FAN

AXIAL FAN
FOR PRILLING TCWER

75C00 NM3/F
350 FA
35¢C

PAGE

JATE

NG 2

20%.u5.83

3



UUTOKUMPY LY/ ENGINEERING CIVISICA
! PROJECT :PPLL PYRITE SMELTER

CLIENT :FPCL

DES IGN

320-214-0100
EQUIPMENT TYPE
SERVICE
CAPACITY
PRESSURE
TEMPERATURE
320-244-010C
EQUIPMENT TYPE
TYPE

SERVICE
320-244-0200
ECUIPMENT TYPE
TYPE

SERVICE
320-370-0100
EQUIPMENT TYPE
SERVICE
CAPACITY

HEAD
320-370-0200
ECUIPMENT TYPE
SERVICE

CAPACITY
HEAD

TR

OOCUMENT: EQ.LISTIAT)
OUTGKUMPJ NG :3¢0 100 900 CC2 ALT?2
VS

OATE :83-11-22 PAGE NG:

OEPARTPFENT :PRUJECT

CLIENT NG :
REVISICN

AIR BLGWER
FGR PRILLING TCWER
2060 NM3/k

10 KPA
35 C

GRAVITY FILTER

GLASS WGCL FILTER
FOR SULPHUR

GRAVITY FILTER

GLASS wOGL " ILTER
FCR SULPHUR

PUMP
SULPHULR Purp

25 M3/H
25 M

PUMP
SULPEUR PUMP

25 M3/H
25 M

4

Cc VATE :0S5.05.83

D G




- QUTOKUMPJ UY/ENGINEERING CIVISICN
PROJECT :PPCL PYRITE SHELTER

DATE :83-i1-22 PAGE Nu: 5
DEPARTMENT :PRJUJECT

l CLIENT :PPCL
DOCUMENT : EQ.L IST(AT)
OUTOKUMPJ NO :3¢0 103 900 002 ALT2
DESIGN Vs

CLIENT MG

KEVISION :0 DATE :09.(5.83

EQUIPMENT TYPE
SERVICE

CAPACITY
HEAD

l 320-370-) 300

' 320-37C-0400
ECUIPMENT TYPE
p SERVICE
' CAPACITY
HEAD
' 320~370-05G0
ECUIPMENT TYPE
' SERVICE
' CAPACITY
HEAD
' 320-370-0 600
EQUIPMENT TYPE
I SERVICE
CAPACITY
HEAD
[ 320-370-2700
EQUIPMENT TYPE
I SERVICE

CAPACITY
HEAD

PUMP
SULPELR PUNP

25 M3/H
25 M

PUMP
SULPHLR PUMP

25 M3/H
25 M

PUMP
SULPRUR PUNP

25 M3/H
25 M

PUMP
SULPhUR PUMP

25 M3/H
25 M

PUMP
SULPHUR PUNP

25 M3/H
35 M




OUTOKUMPY UY/ ENGINEERING DIVISIUN JATE :83-11-22 PAGE KJ: 6
PROJECT :PPCL PYKITE SMELTER DEPARTMENT :PRGJELT

CLIENT :PPCL

OOCUMENT: EQ.L ISTIAT)

OUTCKUMPU NG :3¢0 100 900 002 ALT2 CLIENT MG :
DESIGN VS REVISION :

c DATE :09.05.43

320-37C-0800C

EQUIPMENT TYPE PUMP

SERVICE SULPHUR PUMP
CAPACITY 25 M3/H

HEAD a5 M
320-370-0500

EQUIPMENT TYPE puUrpP

SERVICE SULPhLR PUNMP
CAPACITY 25 A3/H

HEAC 35 M4

320-370-1C0¢C

SERVICE SULPEUR PUMP
CAPACITY 25 M3/H
HEAD 35 M
320-370-1100

EQUIPMENT TYPE PUMP

SERVICE SULPHUR PUMP
CAPACITY 50 M3/H
HEAD 25 M
320-370-1200

EQUIPMENT TYPE PUMP

SERVICE SULPHLR PUM?

CAPACITY 5C M3/H
HEAD 25 "

|0
I ECUIPMENT TYPE PUMP
l.




@

CUTUKUMPJY LY/ ENCINCERING DIVISIGA
PRIJECT :PPCL PYRITE SMELTER

CLIENT :PPCL
DOCUMENT: EQ.LIST(AT)

OUTOKUMPU NC 336G 100 900 0C2 ALT2
DESIGN VS

320-37C-1300
ECUIPMENT TYPLE
SERVICE
CAPACITY

HEAD
320-370-1400
ECUIPMENT TYPE
SERVICE
CAPACITY

HEAD
320-370-150C
EGUIPMENT TYPE
SERVICE
CAPACITY

HEAD
320-370-1600
EQUIPMENT TYPE
SERVICE
CAPACITY

HEAD
320-370-17060
ECUIPMENT TYPE
SERVICE

CAPACITY
HEAD

DATE :83-11-2¢
ODEPARTMENT :PROJECT

CLIENT NG ¢

KEVISIGN [ DATE

PUMP
SULPhUR PUMP

5 M3/H
25 M

PUMP
SULPHLR PUMP

5 M3/H
25 M

FUMP
SULLPRUR CIRCULATING PUMP

24C M3/H
40 M

PUMP
SULPHUR CIRCLLATING PUMP

24C V3/H
40 M

PUMP
SULPHUR CIRCLLATING PUMP

24C M3/H
40 M

PAGE NUL: T

:09.05.83




. CUTOKUMPY LY/ ENGINEERLNG DIVISIGN

PROJECT :PPCL PYRITE SMELTER

CLIENT :°PCL
OOCUMENT: EQ.L ISTIAT)

DES IGN A

320-370-1800

ECUIPMENT TYPL

SERVICE
CAPACITY
HEAD
320-370-1500

ECGUIPMENT TYPE

' "o

SERVICE
CAPACITY

HEAD
320-370-2C00
EQUIPMENT TYPE
SERVICE
CAPACITY

HEAD

320-370-2100

ECUIPMENT TYPE

SERVICE

CAPACITY
HEAD

o
o

320-370-2200
ECUIPMENT TYPE
SERVICE

CAPACITY
HEAD

—e enE G .

7\\\\” | [ 1 | (] [Tl [ Il | | | [ | || | | L I | I I “

OUTCKUMPJ NC :3¢0 100 900 9202 ALT2

DATE :8311-2¢2 PALE NL:3
UDEPARTMENT :PRJJECT

CLIENT NO :
KEVISICN @

PUMP
SULPEUR CIRCLLATING PUMP

<40 PM3/H
40 M

PU¥P
SULPHUR CIRCULLATING PUMP

24C M3/H
40 M

PUMP
SULPHUR CIRLULATING PuMP

24C M3/H
40 M

PUMP
SULPHUR CIRCULLATING PUMP

240 V3/H
40 M

PUMP
SULPHUR CIRCULATING PuUMP

240 M3/H
40 M

Cc DATE :09.05.83



QUTOKUMPY CY/ZENUINERING CIVISICN
PROJECT :=PPCL PYRITE SMELTER

C VTENT :PPCL
DUCUMENT: EQ.LIST(AT)

OUTGKUMPJ NG :3¢0 10U 900 002 ALT2
DES IGN A

5¢)-370-2300
ECUIPMENT TYPE
SERVICE
CAPACITY
PRESSURE
320-370-2400
EQUIPMENT TYPE
SERVICE
CAPACITY
PRESSURE
320-371-0100
EQUIPMENT TYPE
SERVICE
CAPACITY
PRESSURE
320-371-0260
EQUIPMENT TYPE
SERVICE
CAPACITY
PRESSURE
320-371-9300
EQUIPMENT TYPE
SERVICE

CAPACITY
PRESSURE

DATE :83-1
DEPARTMENT

CLIENT NG
REVISION

PUMP
SULPHUR PRILLING

22
1600

M3/H
KPA

PUMP
SULPHUR PRILLINS

22 M3/H
1600 KPA

CCSAGE PLMP
FUR LIME MILK

0-255 M3/H
400 KPA

CCSACE PUMP
FCR LIME MILK

0-245 M3/H
400 KPA

DGSAGE PuMp

FCR LIME MILK
STAND BY

0-295 M3/H
400 KPA

i=2Z PAGE NUL:S 9
:PRGJECT

:C JATE :09.05.83

PUMP

PUMP




OUTOKUMPJ LY/ ENLINEERING CIVISIUN
PROJECT :PPCL PYRITE SMELTER

CLIENT :PPCL
DOCUMENT: EQ.LISTLAT)

OUTOKUMPJ NO :3&0 100 900 J02 ALTZ2
DESIGN VS

320-411-0100
ECUIPMENT TYPE

CAPACITY

320-411-920C
EQUIPMENT TYPE

CAPACITY

320-509-J100
EQUIPMENT TYPE
SERVICE
DIMENSIUNS

MATERIAL

320-511-J100
ECUIPMENT TYPE
SERVICE
CAPACITY
VOLUME
TEMPERATURE
PRESSURE
320-511-0200
EQUIPMENT TYPE
SERVICE
CAPACITY
VCLUME

TEMPERATURE
PRESSUKE

DATE :383-11-22 PAGE Nu3 10

DEPARTMENT :PRJIJECT

CLIENT NG 3
REVISICN

VIBRATING SCREEN

15C T/H

VIBRATING SCREEN

150 T/H

PRILLING TCWER

SULPFUR PRILLING TGhER

) DATE

$J9.05.83

DIAMETER 30000 MM, KEIGHT 40000 MM

WALL THICKNESS 350 M#
CUNCRETE

AUTOCLAVE
SULPELUR WASHING
SULPHUR 29 T/H
25 M3

130 C (ALTCCLAVE)
3,5 BAR (AUTCCLAVE)

AUTOCLAVE
SULPHLR WASHING
SULPHUR 29 T/H
25 M3

130 C (AUTCCLAVE)
3,5 BAR (ALTCCLAVE)




OUTUKUMPY OY/ZENCINEERING CIVISICN
PROJECT :PPLL PYRITE SMELTER

CLIENT :FPCL
OGCUMENT: EQ.LISTI(AT)

OUTOKUMPY NC :360 100 900 CC2 ALT2
DES IGN VS

320-515-9100
EQUIPMENT TYPE
SERVICE

VCLUME
MAT ERIAL

320-515-0200
EQUIPMENT TYPE
SERVICE

VCLUME
MATERIAL

320-516-0100
EQUIPMENT TYPE
SERVICE

VGLUME
MATERIAL
320-518-9100
EQUIPMENT TYPE
SERVICE

VGLUME
MATERIAL

DATE :83-11-22 PAuE NI: 11
DEPARTMENT :PROJELT

CLIENT NC :

REVISIGAN o DATE 2J6.C5.83

MEASLRING TAMNK
SULPRUR MEASURING TANK
6 M3

CCGNCRETE
STEAVM HEATING PIPES

MEASURING TANK
SULPHUR MEASLRING TANK
€ M3

CCNCRETE
STEAM HEATING PIPES

MIXING TANK
FCR LIME MILK

25 M3
STEEL

PUMP TANMK

LIQUID SULPHUR CIRCULATING TANK

110 M3
CCNCRETE
STEAM HEATING PLIPES




OUTOKUMPU OVY/ ENGINEERING CIVISICN CATE :82-11-22 PAGE NG: 1<
PROJECT :PPCL PYRITE SMELTER DEPARTMENT :PROJECT

CLIENT :PPCL

DCCUMENT: EQ.L ISTIAT)

OUTOKUMPJ NC :3¢0 100 900 002 ALT2 CLISENT MG
DES IGN H A REVISION

0 DATE :09.05.83

320-518-9290
EQUIPMENT TYPE PUMP TANK
SERVICE SULPKHUR PUMP TANK
VCLUME 16 ¥#3
MATERIAL CGNCRETE
STEA¥ HEATING PIPES
320-518-0 200
EQUIPMENT TYPE PUMP TANK

SERVICE SULPHUR PUMP TANK

VOLUME 13 M3
MATERIAL CONCRETE

B

'0

l STEAM HEATING PIPES
'0

jo

.

320-518-0400
ECJIPMENT TYPL FUMP TANK
SERVICE SULPHUR PUMP TANK
VGLUME 10 »3
MAT ERIAL CONCRETE

STEAM HEATING PIPES
320-518-0500
EQUIPMENT TYPE FUMP TANK
SERVICE SULPHLR PUMP TANK
VOLUME 18 M3

MATERIAL CONCRETE
STEAM HEATING PIPES




- po——

- GUTOKJUMPY LY/ ENGINEEKING DIVISION
PROJECT :PPCL PYRITE SMELTER

CLINT :pPPQL

320-518-y600

EQUIPMENT TYPE

SERVICE

VCLUME
MATERIAL

320-516-3700
p ECUIPHENT TYPE
SERVICE

VCLUME
MAT ERIAL

ECUIPMENT TYPE
SERVICE

VOLUME
MATERIAL

' 320-519-0100

' 320-519-0 200
EQUIPMENT TYPE

4

! | SERVICE

VCLUME
MATERIAL

DOCUMENT: EQ.L IST(AT)
OUTOKUMPU NGO :3¢0 100 900 002 ALT2
DESIGN VS

DATE :283-11-¢2 PALGE iz I3
OEPARTMENT :PROJELT

CLIENT MG
REVISICA

0 JATE :05.G5.83

PUMP TARNK
SULPHUR PUMP TANK
18 #»3

CGNCRETE
STEAV HEATING PIPES

PUMP TANK
SULPFULR PUMP TAKK
18 M3

CCNCRETE
STEAM HEATING PIPES

TANK
SULPHRUR TANK
100 ¥#3

STEEL
STEAM HEATING PIPES

CAY TARK
SULPHUR DAY TANK
40C ¥3

STEEL
STEAM HEATING PIPES




QUTOKUJUMPJY UY/ENGIAEERING DIVISICOAN DATE :83-ll1-4< PAcc W3 1
PROJECT :PPLL PYRITE SMELTER DEPARTMENT :PRCGJECT

CLIENT :PPCL
DOCUMENT: EQ.LISTLAT)

JUTOKUMPY NL :3€¢C 100 900 002 ALT2 CLIENT NG @
DESIGN VS ’ REVISION :

¢ DATE :0%9.05.83
330-212-9100

EQUIPMENT TYPE FAMN

SERVICE EXFALST GAS FAN

CAPACITY 5600 AM3/H

PRESSURE 50C PA

330-243-0106

FILTER AREA 495 P2

330-37C-0100C

EQUIPMENT TYPE PUMP

SERVICE UNCERFLGW PUMP
CAPACITY 2 M3/H

HEAD 15 M
330-37G6-0200

EQUIPMENT TYPE PUPP

SERVICE UNCERLOW PUMF

” ECUIPMENT TYPE CRUM FILTER

CAPACITY 2 MP3/H
HEAD I5 M

ll. 330-370-0300

" EQUIPMENT TYPE PUMP
SERVICE CVERFLUK PUMP
J‘ CAPACITY 15 M3/H

HEAD 20 M




JUTOKUMPJY LY/ ENGINEERING BIVISION DATE :83-11-22 PAGE hu: 2
PROJECT :PPCL PYRITE SMELTER DEPARTMENT :PROJELT

CLIENT :PPLL

DOCUMENT: EG.LIST(AT)

QUTOKUMPY NG :3¢0 10U 900 002 ALTZ2 CLIENT NO
DESIGN VS REVISIUAN

0 DATE 209.C05.83

330-370-0400

EQUIPMENT TYPE PUMP

SERVICE CVERFL3Ow PUMP
CAPACITY 15 M3/H

HEAD 20 M

330-375-0100

EQUIPMENT TYPE VACUUM PUNMP
CAPACITY 4,5 MI/MIN
VACUUM UNDER PRESSURE 6CJ MM HO

330-510-0100

EQUIPMENT TYPE TANK

SERVICE COOL ING TANK
VCLUME 5 M3

MATERIAL ACID PRULCF STEEL

330-510-920G

EQUIPMENT TYPE TANK
SERVICE SULPHURIC ACID TANK
VCLUME 3 M3
MATERIAL STEEL

330-518-0100

EQUIPMENT TYPE PUNP TANK

SERVICE UNDERFLOW PUMP TANK
VOLUME 5 ¥3

MATERIAL ACID PROCF STEEL




OUTOKUMPJY uY/ ERGINEERING CIVISICN
PROJECT : PPCL PYKITE SMELTER

OATE :83-11-22 PAGE hi: 3
DEPAR TMENT 2PROJECY

Rl — . B BN N -Es ems EEE NS s o B
e o T To

CLIENT :pPPCL

OOCUMENT: EQ.LIST(AT)

OUTOKUMPU NG 2360 100 900 002 ALTZ2 CLIENT NQ :

DES IGN VS REVISIGN =C DATE :05.05.83
33G-518-)2C¢

ECUIPMENT TYPE PUMP TANK

SERVICE CVERFLON PUMP TANK

VCLUME 15 M3

MATERIAL ACID PRGGF STEEL

330-521-010C
ECUIPMENT TYPE

VCLUME
MATERIAL

330-532-0106
EQUIPMENT TYPE

D IMENSIGisS

REACTGR TAMK
3 M

STEEL
BRICKLINING AND RUBBERIZED

THICKENER

UIAMETER 3500 MH4




JUTCKUMPU LY/ ENGINEERING CIVISICN
PROJECT : PPCL PYRITE SMELTER

CLIENT :PPCL
OGCUMENT: EQ.LIST(AT)

OUTOKUMPJ NG :360 102 930 002 ALT2
DES IGN VS

410-117-0100
EQUIPMENT TYPE
SERVICE

VCLUME
MATERIAL
410-117-0200
ECUIPHMENT TYPE
SERVICE

VCLUME
MATERIAL
410-117-9 300
EQUIPMENT TYPE
SERVICE

VOLUME

MATER IAL
410-167-G10C
ECUIPMENT TYPE
CAPACITY

MAIN DI MENS IUNS
BELT wiIDTh
410-167-0200
EQUIPMENT TYPE
TYPE

CAPACITY

MAIN DIMENSIUNS
BELT wIDTH

EIN
FSF-MAT

(TCTAL)
STEEL

BIN
FSF-MAT

{TCTAL)
STEEL

8IN
COAL FE

(TCTAL)
STEEL

BELT CG
200 T/H

LENGTH
800 MM

BELT CC

SHUTTLE

200 1/n
LENGTH
800 MM

DATE :8211-22

CLIENT NG
REVISICA

c

TE FEED JIN

250 V3

TE FcED BIN

25C 3

EU BIN

50 M3

NVEYOR

10CGUC MM

NVEYOR

BELT CCNVEYOR

800C MM

PAGE NOU: i
DEPAR IMENT :PRJIVECT

DATC

$J5.05.83




CUTOKUMPY LY/ ENGINEER ING DIVISIGM
PROJECT :PPCL PYRITE SMELTER

DATE :83-11-<42 PAGE KL 2
DEPARTMENT :PRGJECT

CLIENT :PPCL
DOCUMENT : EQ.LISTLAT)

|

3

]

OUTOXKUMPY KJ 33¢0 160 900 002 ALTZ2
DESIGN VS

410-167-0300
ECUIPMENT TYPE
CAPACITY

MAIN DIMENSIGNS

BELT wlIOTFH

410-202-910C
ECUIPMENT TYPE
SERVICE

VCLUME
MATERIAL
410-218-01CC
ECUIPMENT TYPE
SERVICE
CAPACITY

BELT LENGTH
BELT wWIDTFH
410-218-0200
EQUIPMENT TYPL
SERVICE
CAPACITY

BELT LENwTH
BELT WIDTH
410-218-030
ECUIPMENT TYPE
SERVICE

CAPACITY
BELT LENGTH
BELT WIDTh

CLIENT NU =
REVISICN 30 JATE 209.05.83

SELT CCNVEYOR
40 T/k

LENGTH 13GJ0 MM
€5C MM

hCPPER
FEED hCPPER

1C M3
STEEL

BELT FEEOER
BELT FEEDER FOR FSF-MATTE
10-4C T/H

7000 MM
800 MM

~ BELT FEEDER

BELT FEEDER FOR FSF-MATTE
10-4C T/H

7000 MM
800 MM

BELT FEEDER
BELTY FEEDER FCR COAL
0¢5-5 T/H

10000 MM
650 MM
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OUTOKUMPU GY/ ERCINEERING CIVISIGAh
PROJECT :PPCL PYRITE SMELTER

CLIENT :PPCL
DOCUMENT: EQ.LISTUAT)

QUTOKUMPU NC :3¢0 100 900 032 ALT2
DES IGN VS

420-106-91u0
EQUIPMENT TYPE
SERVICE
DIMENSIONS

MATERIAL

420-117-01006
EQUIPMENT TYPE
SERVICE

VCLUME
MATERIAL
420-167-0100
EQUIPMENT TYPE
SERVICE
CAPACITY

MAIN DIMENSIUNS
BELT WIDTh
420-174-01G0
EQUIPMENT TYPE
SERVICE

CAPACITY

420-212-0100
EQUIPMENT TYPE
SERVICE

CAPACITY
PRESSURE

OATE :823-11-22 PAGE Nu:

DEPARTMENT :PROJECT

CLIENT NO
REVISICA

BASIN
wET CCCLER BASIN
L X & XH

10 X 2X 2 M
STEEL (BASALT LINING)

BIN
BEC MATERIAL FEEC BIN

20 M3
STEEL

BELT CCNVEYOR
FCR CALCINE
50 T/H

LENGTH 120000 MM
80C MM

SCRAPER CCNVEYCR
SCRAPER DEWATERING CONVEYOR

50 T/h

AIR FAN
ROASTING AIR FAN

60000 NM3/H
25 KPA

Y DATE :J09.05.383
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OLTOKUMPJY LY/ ENGINEERING CIVISICN
PROJECT : PPCL PYKITE SMEL TER

CLIENT :PPCL
DOCUMENT: EQ.LIST(AT)

OUTOKUMPY NG :3¢0 100 900 002 ALT2
OESIGN VS

420-214-9100
EQUIPMENT TYPE
SERVICE
CAPACITY
PRESSURE
420-214-0 20
EQUIPMENT TYPE
SERVICE
CAPACITY
PRESSURE
420-216-0100
EQUIPMENT TYPL

CAPACITY

420-216-020
EQUIPMENT TYPE
CAPACITY
CONSTRUCT IUN
420-216-0%0
EQUIPMENT TYPE
CAPACITY
CCNSTRUCT ICN
420-262-0100
EQUIPMENT TYPE

OATE :83-1i-22 PAGC hG: 2
DEPARTITIY sPROJELT

CLIENT NO :
REVISION :0 UATE :05.05.83

AIR EBLOWER
FGR EJECTCR

35 M3/MIN.
700 KPA

AIR BLOWER
FCR EJECTOR

35 M3/MIN.
700 KPA

AIR LCCK FEECER

20 T/H

AIR LCCK FEECER

20 T/H
WATER CUCLED

AIR LGCK FEECER

20 T/H
WATER CUCLED

RCASTING FURNACE
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QUTOKUMPY CY/ENGINEERING CIVISICN
PROJECT :PPCL PYKRITE SMELTER

CLIENT :PPCL
OOCUMENT: EQ.LIST(AT)

OUTOKUMPJ NC 2340 100 900 002 ALT2
DES IGN VS

420-3712-9100
EQUIPNMENT TYPE

420-372-0200

EQUIPMENT TYPE

420~-376-010G
ECUIPMENT TYPE
SERVICE
CAPACITY

HEAD
420-376-9200
EQUIPMENT TYPE
SERVICE
CAPACITY

HEAD
420-419-0100
EQUIPMENT TYPE
CAPACITY
TEMPERATURE
MAT ERIAL
420-419-0200
SQUIPMENT TYPE
CAPACITY

TEMPERATURE
MATERIAL

ODATE :83-11-22 PAGE NU:
ODEPARTMENT :PROJECT

CLIENT NC

REVISIGN 30 JATE

EJECTCR

EJECTCR

RATER PUMP
FOR WET CCCLER

35C M3/H
30 M

WATER PUMP
FGR WET CCCLER

350 M3/H
30 M

CYCLCNE

30000 NM3/h
1000 C
STEEL » BRICK LINING

CYCLCNE

20C00 NM3/H
1000 C

STEEL » BRICM LINMNING

$J9.05.83
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fQ OUTOKUMPU oY

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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QUTOKUMPY LY/ LRLGIKEERTNG CIVISICN JATL :81-1l-c2 PAGL Wi 1
PROJECT :PPCL PYRITE SHMELTER SEPARTMENT :PRJJECT

CLIENT :PPLL

OOCUMCNT: EQ.LISTLAT)

OUTGKUMPJ ML 360 100 900 003 ALT3 CLIENY NO ¢

DES IGN tRJA KEVISIGN :C JATE 217.41.83

210-116-91G0

EQJIPMENT TYPE CCNCENTRATE LAY BIN
VCLUNME (TCTAL) 63C F3
MATERIAL CUNCRETE

210-116-3 2.0

EQUIPMENT TYPE CCNCENTRATE CAY BIN
VCLUME {TCTAL) €3C P23
MATERIAL CCNCRETE

210-116-J20C

EQUIPMENT TYPE CCNCENTRATE LAY BIN
VCLUME (TCTAL) 60C M3
MATERIAL CGNCRETE

210-117-J160

EQUIPMENT TYPL ORIEC CHARGE BIN
VCLUME {TCTAL) 30C V3
MATERIAL STEEL

210-117-0200

EQUIPMENT TYPE ORIEC CHARGE BIN
I‘ VCLUME (TCTAL) 50 M2
MATERIAL STEEL

210-167-0100V

EQUIPMENT TYPE BELT CONVEYOR

MAIN DIMENSIUNS LENGTE 5C0C0 MM
WiDTh 1000 MM

I CAPACITY 14C T/H




JUTCKUMPY LY/ BRUGIREERING SIVISION
PROJECT :PPCL PYRITE SMELTEK

CLIENT :pPCL
DOCUMENT : EG.LIST(AT)

OUTOKUMPZY NC :3¢0 100 900 GO3 ALT3
JES iGN SRJA

210-167-3200
ECUIPMENT TYPE

CAPACITY
MAIN DIMENS IUNS

210-168-0100
EQUIPMENT TYPE

CAPACITY
MAIN DIMENSIGAS

210-168-3200
EQUIPMENT TYPE

CAPACITY
MAIN DIMENSIGNS

210-170-9100
EQUIPMENT TYPE
SERVICE
CAPACITY
210-194-0100
ECUIPMENT TYPE

TYPE

CAPACITY

OATE :82-11-22

PALEt N3 Z

YEPARTMENT :PRIJELT

CLIENT NC
REVISICN

[+

BELT CONVEYOk

140 T/H

LENG TH 1u8J00 MM
nICTH 1GCO MM

CRAG COMNVEYOR

€C T/H
LENGTH 18JC0 MM
wICTE 8C0 MV

CRAG CLNVEYUR

8c T/k
LENTh L8000 MM
WICTE 8C0 MM

JATL 317.1l.85

PNEUFATIC CONVEYCR SYSTEM

FCR CLRIEC ChARGE
15¢ T/H

MULTICGIL DRYER
STEAV DRYER

60 T/H
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GUTTKUMPY CY/ZENGUINEERING DIVISIUM
PROJECT :pPPCL PYKITE SMELTCR

CLIENT :PPCL

DOCUMERT : EW.LIST(AY} .
OQUT XUMPJ 20 23U 132 903
DES iGN IRJA

363 ALT3

213-194-0 200
FULIFRENT TYPE
TYPE

CAPACITY

210-212-0138¢C
ECUIPMENRT TYPE
SERVICE
CAPACITY
210-218-0100
EQ)IPMENT TYPE
CAPACITY

BELT LENuTH
BELTY WIDTHh
210-218-0200
ECUIPMENT TYPE
CAaPACITY

BELT LENGTH
BELY WIDTH
210-218-0300
EQUIPMENT TYPE
CAPACITY

BELT LENGTH
BELY WIDTH
210-411-0100
ECUIPMENT TYPE
CAPACITY

JATE

CLIENT AQ

KEVISACA

MULTICUIL CRYER
STEAM SRYER

60 T/H

EXHALST AIR FAN

EXHALST AIR
30000 NM3/F

FAN

DELT FEECER FCR
25-12C T/H

SCI0 MM

12C0 MM

BELY FzEDER FCR

¢5-lck T/H

SCCO MM
1200 MM

BELT FEECER FLR

25-120 T/h

9000 MM
1200 MM

VIERATING SCREEN
14C T/H

s83-41-22
AP A TNENT

PAGL hus 3
IPRSJECT

o DATC :17.11.83

FOR BAu FILTEK

CUNCENTRATE

CONCENTRATE

COMCENTRATE




OUTCKUMPU uY/Z ENCINEERING CIVISION OATE :82-11-c2 PAJSE Nu: 4
PROJECT :PPCL PYRITE SMELTER JEPARTMENT :PR3JECT

' CLIENT :FPPCL
DOCUMENT: EG.LIST(AT)

QUTOXUMPJY NG :23¢C 100 9C0 CC3 ALTI CLIENT MO 3
' :0 JATE :17.11.563

OES IGN SRJA REVISICA
' 210-411-0200
ECUIPMENT TYPE VIBRATING SUKREEN

CAPACITY 14C 1/H

210-417-9100

EQU IPMENT TYPE BAG FILTER

CAPACITY 3000C NM3/E
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OUTCKUMI LY/ ENCINEERING CIVISIUA
PROJECT :PPCL PYRITE SMELTER

CLIENT :PPCL
DOC UMENT : EQ.L ISTILAT)

OLTCKUMPU NUL 33¢C 103 900 003 ALTS
DES IGH RJA

220-1C¢8-2100
EQUIPMENT TYPE
SERVICE
DIMENSIGAS

MAT ERIAL

220-138-9200
ECUIPMENT TYPE
SERVICE
DIMENSIONS

MATERIAL

220-108-0300
ECUIPMENT TYPE
SERVICE
OIMENSIORS

MATERIAL

220-131-0100
EQJIPMENT TYPE

CAPACITY

220-131-9200
EQUIPMENT TYPE
CAPACITY

hu s i

:813-11-22 PAJt
sPROJECT

DATE
UCPARTMENT

CLIENT NG 2

REVISICA Y JATE :17.11.83

GRANLLATICN BASIN
FCR PATTE
LXWhXFE:

18 X 8 X 6 M
CCNCRETE

GRANULAT IULN EASIN
FGR MATTE ANC SLAG
LXWXF 2

18 X 8 X 6 M
CCNCRETE

GRANLLATIUN BASIMN
FCR SLAG
LX®h X h 3

18 X 8 X ¢ M
CCNCRETE

CCAL CUST BURNEK

0s3- 1 T/H

CGAL DULST BURNEK

Co3-

1 T/k




OUTSKJFPS LY/ ENGINEERLNG CIVISICN
PROJECT :zPPCL PYRITE SME.TER

CLIENT :=:PPL.
DOCUMENT: EQ.LISTI(AT)

OUTCXUMPY kG 33¢0 100 900 003 ALT3
DES IGN :RJA

223-131-0300
EQUIPMENT TYPE

CAPACITY

220-131-3400
ECJUIPMENT 1YPE

CAPACITY

220-131-050C
ECUIPMENT TYPE

CAPACITY

220-131-0€0C
ECUIPMENT TYPE

CAPACITY

220-132-9100
EQUIPMENT TYPE
SERVICE
CAPACITY

FUEL
220-132-3200
ECUIPMENT TYPE
SERVICE

CAPACITY
FUEL

uATL 283-1
DEPARTMENT

CLIENT NU
REVISICA

CCAL DuST BJURNER

3s3- 1 T/h

CCAL DUST EJRNEK

Ge3- 1 T/H

CGAL DUST BURNER

Ce3- L T/H

CCAL DUST BURNER

0¢3~- 1 T/H

AUXILIARY BUKNEF
START UP BULRNER

15C~-€00 Ku/H
LIGHT GIL

AUXIL IARY BUKNER
START UP BURMER

150-€GC KG/H
LIGHT CIL

1 =2

G

PAGE ki 2
$PROJECT

JATE

2li.il.83



OUTOKLKPY LY/ ENGIGEERING SIVISIUN VATE 2832-1i1-42 PALE hwt 3
PRIJECT :PPCL PYRITE SMELTEK DEPARTMENT :PRUJELT

CLIENT :PPLL
DOCUMENT: EQ.LIST(AT)

OUTOKUKMPJ NC :3¢6C 1GO 900 003 ALT3 CLIENT AC :
OES IGN Rk REVISICN 20 DATE :21iT.li.b3

229-140-J100
ECJIPMENRT TYPE SLAG LAUNDER nlITH CCVER>

D IMENSIUNS LENGTH 10000 MM

220-140-0200
ECUIPMENT TYPE SLAG LAUNDER wITh CUVERS

LIMENSIONS LENGTh 10Gu0 MW

220-14C-23X0

EQUIPMENT TYCE SLAG LAUNDER wiTh CLVEKS

DIMENSIONS LENGTH 1G000 M¥

220-140-0400
| ECUIPMENT TYPE SLAG LAUNDER wITH CLVERS

DIMENSIUNS LENGTH 10060 MM

220-140-950C

' EQUIPMENT TYPE MATTE LAUNDER WITH COVERS

' DIMENSIONS LENGTH 10000MM

220-140-9600

. ECUIPMENT TYPE MATTE LAUNDER WITH CUVERS

DIMENSIONS LENGTh 1UCOOMM

220-140-0 700

EQUIPMENT TYPE GRANULATICN LAUNDER

' D IMENSICNS LENGTH 3500 MM
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CUTCKUMPJ TY/ZENGINLTRING TINVISIUN
PROJECT :PPCL PYRITE SMELTER

CLIENT :PPCL
DOCUMENT2 EQ.LISTI(AT)

OUTUKUMPY NC :36G 100 900 0C3 ALT3
DES IGN R JA

22)-140-0800
EQUIPMENT TYPE

O IMENSIOUNS

220-140-0S0C
ECUIPMENT TYPE

O IMENSIONS

220-167-1100
EQUIPMENT TYPE
SERVICE

CAPACITY
MAIN OIMENSIGAS

220-167-J200
EQUIPMENT TYPE
SERVICE

CAPACITY
MAIN DIMENSIUNS

229-167-2300
EQUIPMENT TYPL
SERVICE

CAPACITY
MAIN DIMENSIUNS

VATE 3:83-11-<22 PAubL L 4
DEPARTMENT :PRUJECT

CLIENT NG

KREVISION :C JATE :17.11.83

GRANULATIUN LAUNDER

LENGTH 3500 MM

GRANLLATICN LAUNDER

LENGTH 35C0 &M

BELT CGNVEYOR
FCR MATTE
60 T/H

LENGTh 1C000C MM
WIOTF 650 MM

BELT CCNVEYOkK

FCR MATTE AND SLAG

60 T/H
LENGTh 14C0C MM
WIDTh 65C MM

BELT CUNVEYOR

FOR SLAG

€0 T/H

LENGTH 80COC MM
WiOThH €5C MM




JUTUKIUMPS LY/ ENCINEER NG CIVISIUN DATE 283-11-22 PAGE hui 5
PROJECT :PPCL PYRITE SMELTER DEPARTMENT :PROJECT

DCCUMENT: EQ.LIST(AT)
OUTCKUKPJ NC 323460 100 900 GO3 ALT3 CLIENT NG :

DES IGN R JA KEVISICN

I CLIENT :PPCL
l 0 DATE :17.11.83

220-167-3400

| ECUIPMENT TYPE BELT CGHVEYOR
TYPE BELT CONVEYGR wITH TRIPPER

. SERVICE FCR MATTE

| capacrry €0 T/b

@ rain DiMeNsIENS LENGTh  3500C MM

| wIDTH €5C MM

. 223-1714-0100

*  ECGUIPMENT TYPE SCEAPER CUNVEYCR
l TYPE SCRAPER CEWATERING CONVEYGK
SERVICE FGR MATTE
' CAPACITY 6d T/h
220-174-0260
. ECUIPMENT TYPE SCKAPER CUNVEYCR
' TYPE SCRAPER DEWATERINu CUNVEYUR
SERVICE FGR MATTE ANC SLAG
' CAPACITY 60 T/h
® 220-174-0300
' ECJUIPMENT TYPE SCKAPER C(GAVEYCR
. TYPE SCRAPER CEWATERING CGNVEYUR
. SERVICE FOR SLAG
CAPACITY 60 T/H

220-204-0100

EU IPMENT TYPL REMOVABLE EMERGENCY STACK FUR FOoF




JUTCKJUMPU LY/ ENGINEERING CIVISICN
PRCJECT : FPCL PYRITE SMELTER

CLIENT :PPCL
DGCUMENT: EQ.LIST(AT)

OLTCKUMPY NC 3360 100 902 003 ALT3
DES IGN R LA

220-212-010G
EQUIPMENT TYPE
CAPACITY
PRESSURE
TEMPERATURE
220-212-0200
ECUIPMENT TYPE
CAPACITY
PRESSURE
TEMPERATURE
220-212-J 200
ECQUIPMENT TYPE
CAPACITY
PRESSURE
TEMPERATURE
220-223~J100
ECUIPMENT TYPE

CAPACITY
MAIN DIMENSIUNS

220-223-02u0
EQUIPMENT TYPE

CAPACITY
MAIN CIMENSIUNS

220-261-9100

EQUIPMENT TYPE

VATE :83-1l1-<Z PAGE .y
DEPARTMENT :PKJJECT

CLIENT NO
REVISICN

e o
&

PRCCESS AIR FAN
45C00 NM3/k

12 KPA
35 C

PRUCESS AIR *AN
4500C WM3/Fk

12 KPA
35 C

CCMBUSTICN AIR FAN
2C00C NM3/K

S KPA
35 C

DRIELC CHARGE DRAG FSELER

6-¢0 T/H
LENGTH 2000C MM
wlDTE 8JC MM

CRI1EL CHARCE CRAG FEEDER

€-€0 T/H
LENGTH 20C0C MM
WIDTh 80C MM

FLASF SMELTING FURNMNACE

UATZ :i7.11.83




OLTOKuUMPJ GY/7 ENGINEERING CIVISICN vATE tb2-11-c2 PAGE Nu: 7
PROJECT : FPLL PYRITE SMEL TEK DEPAR TMENT :PRGJECT

- -y

——  eomsmy I

CLIENT :PPCL

DOCUMENT: EQ.LIST(AT)

IUTOKUMPYU NC 2360 100 9C0 GO3 ALT3 CLIENT NG :

DES IGN 2RVA REVISIGN :0 JATE :17.11.83
220-231-010C

ECJUIPMENT TYPE PREHEATER

TYPE
SERVICE

CAPACITY

220~-289-0100
EQUIPMENT TYPL

CAPACITY

220-289-9200
ECUIPMENT TYPE
SERVICE

CAPACITY

220-289-0300
ECUIPMENT TYPE

CAPACITY

220-289-0400
ECUIPMENT TYPE
SERVICE

CAPACITY

220-318-0100

ECUIPMENT TYPE

LIFTING CAPACITY

STEAM PREREATER
FCR PROCESS AIR

AIR 80COC M3/H NTP
CXYGEN 1000C M3/H NTP

JACKET wATER KHEAT EXCHANGER

700 M3/h

JACKET WATER HEAT EXCHANGER
STANC BY

700 M3/H

SPRAY WATER FEAT EXCTHANGER

306 M3/h

SPRAY WATER hEAT EXCHANGER

sT C BY

3ul.  M3/H

CVEFR: . YRAVELING CRANE
1C 1
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GUTOKJUMPJ LY/ ENCINEERING CIVISICN
PROJECT :PPCL PYKITE SMELTER

CLIENT :PPCL
OOCUMENT: EQ.LIST(AT)

QUTOKUMPJ NU 3300 100 900 003 ALT3
DES IGN tRJA

220-3T¢-J100
EQUIPMENT TYPE
CAPACITY
PRESSURE
220-376-9200
ECUIPMENT TYPE
SERVICE
CAPACITY
PRESSURE
220-376-2300
EQUIPMENT TYPE
St VICE
CAPACITY
PRESSURE
220-376-0400
ECUIPMENT TYPE
CAPACITY
PRESSUKRE
22)-376-0500
EQUIPMENT TYPE
SERVICE

CAPACITY
PRFESSUIRE

DATE :83-11-22 PAoL hG:
DEPARTMENT :PRUJECT

CLIENT NU :
REVISIGN :

JACKET nATER PLMP

700 M3/H
650 KPA

JACKET WATER PUMP
STANC BY

7100 M3/E
65C KP&A

JACKET WATER PUMP

EMERGENCY
700 M3/H
650 KPA

SPRAY WATER PUMP

300 M3/H
€00 KPA

SPRAY WATER PUNMP

STAND BY
300 M3 /H
€CC KPA

Q OATE :17.11.83




JUTIKUMPJY v/ ENUVINEERING OIVISICON
PROJECT :PPLL PYRITF SMELTER

CLIENT :PPCL
DOCUMENT: EQ.LISTLAT)

OUTOXUMPJ NL :3¢C 100 900 003 ALT3
DES IGN SRJA

220-376-J600
EQUIPMENT TYPE
SERVICE

CAPACITY
PRESSURE

' 220-376-0700
ECJIPMENT TYPE
CAPACITY
PRESSURE
220-376-23800
ECUIPMENT TYPE

CAPACITY
PRESSURE

EQUIPMENT TYPE
SERVICE

CAPACITY
PRE SSURE

' 220-376-2500

220-435-0:00

EZU IPMENT TYPE
220-518-0100

SERVICE

VCLUME

' ECUIPMENT TYPE
' MATERIAL

UATE :83-11-¢2 PALE WU ]
UEPARTMENT :PROJECT
CLIENT NO @
KREVISION =0 DATE :17.11.82
SPRAY WATER PUMP
EMERCGENCY
300 M3 /H
€00 KP A
GRANULATIGN WATER PUMP
&60C WM3/hH
350 KPA
GRANLLATIGN WATER PUMP
6CC M3/H
35C KPA
GRANULATILN «ATER PUMP
STANC BY
600 M3/Fk
350 KPA
CCNCENTRATE BURNER
WATER TARMK

CVERFLOw WATIR TANK

20 V3
CCUNCRETE
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OUTCKUMPY oY/ ENGINEERING CIVISICN
PRIJECT :PPLL PYRITE SMELTER

CLIENT :PPCL
DOCUMENT: EG.LIST(AT)

OUTOK UMPJ Nu :3¢( 100 900 0C3 ALT3
DES IGN SRJA

220-519-01040
EQUIPMENT TYPE
VCLUME

MAT ERTAL
220-519-0200
ECUIPMENT TYPE
VGOLUME

MAT ERIAL
220-569-0100

ECUIPMENT TYPE

DATE :83-11-22 PAGE Ni:@
DEPARTMENT :PRUGJELT

CLIENT NG 3
REVISIGN 20

JACKET WATER TANK

400 M3
CONCRETE

SPRAY WATEF TAMK

20C M3
CUNCRETE

EMERCENCY CAMPER BETWEEN F SF—nHB

VATE :i7.11.83




OUTOKUMPY GY/ ENGINEERING DIVISICN UATE :83-11-22 PAut NG: 1
PRUOJECT :PPCL PYRITE SMELTER DEPARTMENT SPRIJELT

CLIENT :PPCL
COC UMENT: EU.LIST(AT)
OUTOKUMPY NG 2360 L1CG 900 005 ALTS CLIENT NJ

DES IGN RJA REVISICN 0 UATE :17.11.83

230-124-9 10V

ECUIPMENT TYPE WASTE HEAT BCILER
CAPACITY SATURATED STEANM 139 T/hH
PRESSURE 7C BAR
GAS FLCk 125000 NM3/H
TEMPERATURE INLET 1250 C
GUTLET 35¢ C

230-212-0 1LG

ECUIPMENT TYPE PRLCESS GAS FAN
CAPACITY €7C00 NM3I/H
PRESSURE 4 KPA
TEMPE RATURE 306 C

230-212-J) 20

EQUIPMENT TYPE PRCCESS GAS FAN
CAPACITY 67000 NM3/H
PRE SSURE 4 KPA
TEMPERATURE 360 C

23G-372-010¢

ECUIPMENT TYPE EJECTCR
SERVICE BY-?ASS CJECTCR BETWEEN
wHB AND EP.

230-372-0204
EQU IPMENT TYPL EJECTCR

SERVICE BY—-3ASS EJECTCR AFTER EP.

230-372-0 300
EQUIPMENT TYPE EJECTCR

“ERVICE BY-BASS EJECTOR AFTER cP.
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OQUTUKUMPY LYZ ERGINEERING GIVISICN
PROJECT :PPCL PYRITE SMELTER

CLIENT :PPCL
OGCUMENT: EQ.LISIIAT)

OUTGKUMPJ NG 3360 100 900 G033 ALT3
DESIGN SRJA

230-376-J10C
ECUIPMENT TYPE
SERVICE
CAPACITY

HEAD
230-376-920¢
ECUIPMENT TYPE
TYPE

SERVICE

CAPACITY

HEAD
230-421-9100
ECUIPMLNT TYPE

TYPE
SERVICE

CAPACITY
TEMPERATURE
230-421-0200
ECUIPMENT TYPE

TYPE
SERVICE

CAPACITY
TEMPERATURL
230-562-01C60
ECUIPMENT TYPE

SERVICE

DATE 383-1ll-<2Z2 PALE KU 2
DEPARTMENT :PROJECT

CLIENT NG :

REVISICN c DATE :17.11.82

WATER PUMP
whB CIRCULATIGN WATER PUNMP

L1CO M3/H
40 M

RATER PUMP

TURBINE DRIVE WATER PUNMP
WHB CIRCULATICN WATEK PUMP
FGR EMERGENCY

1100 M3/H
40 M

ELECTROSTATIC PRECIPIVATOR

FCR whB
67C0C MM3/F
36C C

ELECTROLSTATIC PRECIPITATOR

FCR Whb

67C00 NM3/b
26C ¢

CISC VALVE
FCR EP.




OUTOKUMPY C¥/ ENGINEERING CIVISIGN
FPROJECY :PPLL PYRITE SMELTER

CLIENT :PPCL
DOCUMENT: EQLIST(AT)

OUTCKUMPU NG =360 100 900 003 ALT3
DES IGN tRuA

230-562-0 200
ECUIPMENT TYPE

SERVICE

—*-—-::?-.--——‘-‘---

DATE :83-11-22 PAGE Mhu: 3
DEPARTMENT :PRUOJELT

CLIENT NU 3

REVISICA 9 UATE :17.1l1.83

DISC VALVE

FCR EP.
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OUTGKUMPY GY/ZENGLINEERING DIVISICA DATE :82-11-22 PAst NG: 1
PRGJECT :PPCL PYRITE SMELTER OEPARTMENT :PROJECT

CLIENT :PPCL

DOCUMENT: EQ.LISTLAT)
OUTCKUMPJ NC 33¢0 100 900 CO3 ALT3 CLIENT NG 3
PES IGN RJA REVISICN 30 JATE :17.11.83

-y

240-140-9100
EQUIPMENT TYPE

TYPE
SERVICE

OIMENSIONS

240-140-020C
EQUIPMENT TYPE

TYPE
SERVICE

DIMENSIUNS

240-168-01G60
EQUIPMENT TYPE

CAPACITY
MAIN DIMENSICNS

240-168-0200
ECU IPMENT TYPE

CAPACITY
MAIN ODIMENSICGNS

240-168-3300
EQU IPMENT TYPE

CAPACITYY
MAIN DIMCASIUNS

LAUNCER

FCR whB DBUST

LENGTH 4Cc0 MM

LAUNDER

FCR EP DULST

LENGTE 25000 MM

DRAG CUNVEYCUR FGR WHB UJUST

15 T/H
LENGTh 4UCJOC MM
WIDTh 80C mM

DKAG CUNVEYGE FUR EP DUST

5 /¢
LENGTH 20800 MM
wICTH S0C MM

DRAG CONVEYOFR FOR EP DUST

5 T/H
LENGTH 2000C MM
WIDTF 50C MM




R

OUTCRKUMPY LY/ ERubihecERILNG CIVISICN
PRIJECT :=:PPLL PYRITE SMELTER

CLIENT :PPCL
OOQTCUMENT: Eu.LISTLAT)

OUTCKUMPU NO 3360 103 900 CO3 ALT3
DES IGN tRJA

240-168-0400
ECJIPMENT TYPE

CAPACITY
MAIN DIMENSIONS

240-168-0500
EQJIPMENT TYPE

CAPACITY
MAIN DIMENSIUNS

240-157-0 100
ECUIPMENT TYPE
TYPE

SERVICE
240-157-0200
ECUIPMENT TYWE
TYPE

SERVICE
243-197-0300
ECUIPMENT TYPE
TYPE

SERVICE
240-197-0400
EQUIPMENT TYPE

TYPE
SERVICE

UATE :83-11-2¢ PALGE KU:
DEPARTMENT :PROJECT

CLIENT NG

REVISICN :0

CRAG CUNVEYOR FOR EP DUST
S T/k

LENGTH 20CQGC MM

wIDTh 50C MM

DR*G CCNVEYGR FOR EP JUST
5 T/H

LENGTH 20C0C MM

wnICTh 50C MM

CHUTE

WITH WATER NUZZLES AND WATeR LCOCK
FCGR WASTE HEAT BCILER DUST

CHUTE
WITH WATER NCZZLES AND WATER LCIK
FCk PRECIPITATOR DUST

CHUTE

WITH WATER NCZILFS ANO WATER LLCK

FOR PRECIPITATOR DuUST

CHUTE

WITH WATER NCZZLES AND
FGR PRECIPITATUR DUST

WATER LCCK

OATE :17.11.83




- - o—

ULTOKUMPY LY/ ENGINEERING DIVISIUM
PROJECT : PPCL PYRITE SMELTER

CLIENT :PPCL
DOCUMENT: EQ L ISTLAT)

OUTOKUMPU NC :360 100 900 003 ALT3
DES IGN RJA

240-197-0500
ECUIPMENT TYFE
TYPE

SERVICE
240-374-3 100
ECUIPMENT TYPE
SERVICE

CAPACITY

242-374-9020C
ECUIPMENT TYPE
SERVICE

CAPACITY

240-374-0309
ECUIPMENT TYPE
SERVICE

CAPACITY

240-374-0400
ECQUIPMENT TYPE
SERVICE

CAPACITY

283-11l-22 PAGE NG:3
SPROJELT

DATE
DEPAR TRENT

CLIENT NO 3

REVISIGN 0 JATE

CHUTE

hITH WATER NGZZLES AND nATER LCCK
FCR PRECIPITATOR DUST

SLLRRY PUMF
FCR CULLECTICN TANK

130 M3/H

SLURRY PLMP
Fi.k CULLECTICN TANK

13¢ M3/h

SLURRY PUMF
UNDERFLUW SLURRY PLMP

25 M3/hH

SLURRY PUMP
UNDERFLUS SLURRY PULMP

25 V3/H

217.1i.83



OULTIKUMPY CY/ ERGINEERING DIVISICN UATE 383-11-22 PAGE Mu: 4
PROJECT :PPLL PYRITE SMELTER DEPARTMENT :PROJECT

CLIENT :PPCL

DOCUMENT : EQ.LIST(AT)

OUTCKUMPY NC 3360 100 900 003 ALT) CLIENT MO
DES IGK tRJA REVISION

0] JATE :17.11.83

240-376-J100

EQUIPMENT TYPE WATER PUMP
SERVICE CVERFLGHW
CAPACITY 130 M3/¢

240-376-0200

LGQUIPMENT TYPL WATER PUNP
SERVICE CVERFLCa
CAPACITY 130 M3/H

243-510-3100

ECUIPMENT TYPE CCLLECTICN TAMK
SERVICE FCR whB ANC EP DUST
VCLUME . 10 #3

MAT ERIAL CCNCRETE

240-518-0100

EQUIPMENT TYPE PUMP TANK

SERVICE CVERFLCW WATER PUMP TANK
VCLUME 500 M3

MATERIAL CCNCRETE

240-532-010¢

ECUIPMENT TYPE THICKENER
D IMENSIONS DIAMETER 3000C MM
MATERIAL CCNCRETE
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OUTUKUMPY GYZ ENCINEERING DIVISICN
SPPCL PYRITE SMELTER

PROJECT

CLIENT :PPCL

DOCUMENT: EQ.LISTIAT)

OLTOKUMPY NG 2340 100 900 003 ALT3
SRuA

OES IGN

310-129-v10G6
EQUIPMENT TVYPE
CAPACITY
PRESSURE

GAS FLGW
TEMPE RATURE

310-129-0200
EQUIPMENT TYFE
CAPACITY

PRE SSURE

GAS FLCw
TEMPERATURE

310-204-9100
EQUIPMENT TYPE
SERVICE

HEIGHT

310-209-90100

EQUIPMENT TYPE

310-209-C 200

EQUIPMENT TYPE

310-209-90300

ECUIPMENT TYPE

DATE :83-1l-<&2 PAut hu: 1
VEPARTMENT :PROJECT

CLIENT NO :

REVISICN =0 DATE :17.11.83

SULPHUKR CUNDENSING BGILER

SATURATED STEAM

125000
INLET 36C
QUTLET 150

GAS CCGL ING ECILEK

. SATURATELC STEAp

SATURATELD STEA»

1100C0 NM3/h
INLET 48C C
CUTLET 2CC C

STACK

55
1,7

5¢5

18 T/H
6 T/n
BAR
BAR

(HIGH)
(LCw)

NM3/H

c
C

25

T/H
3AK

FUR SULPHUK LINE ANU POWER PLANT

150

WATER LUCK

WATER LOCK

WATER LULCK

"




OUTORUMPY LY/ ENGINEERING OIVISICA DATE :82-11-42 PAGE NUL: 2
PRJIJECT :PPCL PYRITE SMELTER DEPAKRTMENT :PRUJECT

CLIENT :FPCL
DOCUMENT: EQ.LISTI(AT)
OUTOKUMPY NG :3¢C L0D 900 003 ALT3 CLIENT NG @

DES IGN IRJA REVISICN G JATE :17.11.83

310-212-9160

EQUIPMENT TYPE PRCCESS GAS FAN
CAPACITY 67000 NM3/H
PRESSURE 4 KPA
TEMPERATJRE 170 C

310-212-9 209

EQUIPMENT TYPE PRGCESS GAS FAN
b CAPACITY 67000 NM3/H

PRESSURE 4 KPA

TEMPERATJURL 17¢ C

310-212-930¢C

ECUIPMENT TYPE CCMBLSTICN AIR FAN
SERVICE : FCR GAS REFEATER
CAPACITY 18C0C NM3/H

PRE SSURE 17 KPA
TEMPERATURE 35 C

310-212-040¢

. EQUIPMENT TYPL CCMBLSTICN AIR FAN
CAPACITY 18000 HKM3/H
PRESSURE L7 KPA
TEMPERATURE 35 C

310-212-0500

ECUIPMENT TYPE FAN

SERVICE EXHALST GAS FAMN
CAPACITY 1500C NM3/H
PRE SSURE <135 KPA

TEMPERATURE 140 C




OLTLA UM Py LY/ EhLINEERING CivISICN
PROJECT :FPLL PYRITE SMEL TEK

CLIENT :PPCL

DOCUMENT: EC.LISTLA

OuUTCKUMPY NU 2 3¢0
DES IGN sRVA

310-212-9¢6J0
ECUIPMENT TYPE
SERVICE
CAPACITY
PRESSUKE
TEMPERATURE
310-281-0100
ECUIPMENT TYPE
SERVICE
CAPACITY

TEMPERATURE

310-370-01C0
ECUIPMENT TYPE

TYPE
SERVICE

CAPACITY

310-370-J200
EGUIPMENT TYPE
SERVICE

CAPACITY

310-376-J310¢C
EQUIPMENT TYPE
SERVICE

CAPACITY
PRE SSURE

160 909 003 ALT3

CATE :82-1l-d<
UEPARTMINT

CLIENT NO
REVISICN

FAN
EXhAUST GAS FAN
7500C HNM3/H

295 KPA
140 C

GAS REhEATER

FCR PRGCESS GAS

GAS INLET 125C0C NM3/H
CUTLET 143000 Ak3/H
INLET/CUTLET 1507435 C

FUEL OIL PLMP

FOR GAS REHEATER

1.7 P3/H

FUEL CIL PLMP
FOR GAS REFEATER

1.7 ¥3/H

WATER PUMP
FGR GAS SCRUEBER

300 M3/H
60C KPA

PAsL il
tFRIVECT

ODATE :17.11.83




OUTOKUMPY LY/ ENGINEERING DIVISICAN
PROJECT : PPCL PYKITE SMELTER

CLIENT :PPCL
OOCUMENT: EuLIST(AT)

DESIGN sRJA

310-376-0206
ECUIPMENT TYPE
SERVICE
CAPACITY
PRESSURE
310-420-2100
ECJUIPMENT TYPE
CAPACITY
TEMPERATuURL
310-420-~-J2c0
EQUIPMENT TYPE
CAPACITY

TEMPE RATURE
310-423-0100
ECUIPMENT TYPE
SERVICE

CAPACITY
GAS TEMPERATUKE

310-431-0100
EQUIPMENT TYPE

CAPACITY
TEMPE RATYRE

OUTCKUMPU NL :3¢6 100 900 003 ALT3

OATE :83-11-22 PAGE NO: “
DEPARTMENT :PROJECT

CLIENT NO

REVISICN :0 JATE :217.11.83

WATER PUMP
FOR GAS SCRUEBER

300 M3/H
6CC KPA

GEMISTER

125060 NM3/Ek
150 C

CEMISTER

1430C0 NM3/h
135 C

SCRUBBER
FGR PRCCESS GAS
143000 NM3/H

INLET 135 C
CUTLET 5S3 C

AGGLOMERATCR

125000 NM3/H
150 C




OLTOKUMPY LY/ inCiNEERING CIVISILN
PRIJECT :PPCL PYRITE SMELTER

CLIENT :pPPLL
OOCUMENT: EQ.LIST(AT)

OUTOKUMPJ NG :3¢0 103 900 003 ALT3
OES IGN SRJA

310-433-0190
EQUIPMENT TYPL
CAPACITY
TEMPERATURE
MAT ERIAL
310-433-020C
EQUIPMENT TYPE
CAPACITY
TEMPERATURE
MATERIAL
310-433-330¢C
ECUIPMENT TYPE
CAPACITY
TEMPERATURL
MATERIAL
310-464-9100
EQUIPMENT TYPE

GAS FLOM
TEMPE RATJRE

. 310-464-020C

n.w

ECUIPMENT TYPE

GAS FLGw
TEMPERATJ RE

DATE 302-11-¢22 PALE NU:
DEPARTMENT :PROJECT

CLIENT AC
REVISIGA

HOT CATALYZER

1400G0 NM3/H
480 C
STAIANLESS STEEL

COLD CATALYZER

71500C NM3/k
260 C
STEEL

CCLC CATALYZER

1500C NM3/h
260 C
STEEL

SULPHUR CCNDENSING TOWER

7500C NM3/E
INLET 260 C
CUTLET 135 C

SULPHUR CCNDENSING TOWER

75000 NiM3/H
INLET 260 C
CUTLET 135 C

)

0 CATEt 2:17.11.83

-l



OUTGKUMPJY CY/ ENGINECRING JIVISICN DATE :€3-11-22 PAGE Au: 6
PROJECT :FPCL PYRITE SMELTER DEPAR TMENT :PROJECT

CLIENT :PPQL

OGCUMENT : EQ.LIST(AT)

OLTOKUMPY Ni) 3360 100 900 003 ALT3 CLIENT NC :

DES IGN :RJA REVISICN 30 JATE :17.11.53

310-532-910¢

EQU IPMENT TYPE THICKERER

SERVICE FCR SCRUBBER
DIMENSIGIS DIAMETER 110CC MM
MATERIAL =CCD

310-532-020¢

ECUIPMENT TYPL THICKENER

SERVICE FCR SCRUBBER

D IMENSIGNS CIAMETER 11000 MM
MATERIAL »CCD




-

SUTCKJUMPY LY/ ENGINEERING OIVISILN
PRIJECT :PPCL PYRITE SMELTER

CLIENT :PPCL

OOCUMENT: EG.LISTIAT)
OUTOKUMPJ NL 3360 100 90C u03 ALT3
SRJA

DES IGN

320-117-0100
ECUIPHENT TYPE
SERVICE

VCLUME
MATERIAL
320-129-9160
ECUIPMENT TYPE
CAPACITY
PRESSURE
320-129-0200
ECUIPMENT TYPE
CAPACITY
PRESSURE
320-129-93X0
ECUIPMENT TYPE
CAPACITY
PRESSURE
320-167-0100
ECUIPMENT TYPE
SERVICE

CAPACITY
MAIN DIMENSICUNS

DATE

CLIENT AD
REVISICN

BIN
LIME BIN

5 M3
STEEL

SULPhUR CGCLING BOILER

SATURATED STEAM
1,7 BAR

SULPFULR CGCL ING BU ILER

SATURATED STEAN
147 BAR

SULPHUR CGOGL ING BOILER

SATURATELC STEAP
1,7 BAR

BELT CUNVEYOR

FUR PRILLING TCWER

150 T/H
LENGTHE  400JC MH
WIDTh 65C MM

:83-11-22
CEPAKTMENT :=PROJECT

0

PAGE Nu: 1

JATE :17.11.83

3¢5 T/H

3,5 T/H

3¢5 T/H




OLTOKUMPY UY/ZENGINEERING DIVISICN
PROJECT :PPCL PYRITE SMELTER

OATE :282-11-22 PAGL NO: 2
DEPARTMENT :FROJECT

CLIENT :pPPCL

OOCUMENT: EQ.LISTLAT)

OUTOKUKPJ NG :3€0 100 200 OC3 ALT3
DESIGN SR JA

CLIENT NO
REVISICN

0 DATE :17.11.83

320-167-2200
EGUIPMENT TYPE
SERVICE

CAPACITY
MAIN DIMENSIGNS

320-167-0300
ECUIPMENT TYPE
SERVICE

CAPACITY
MAIN DIME NSIUNS

320-172-010C
ECUIPMENT TYPE
SERVICE
CAPACITY

320--212-0100
ECUIPMENT TYP(

TYPE
SERVICE

CAPACITY
PRESSURE
TEMPERATURE

BELT CCRVEYOUR

FCR PRILLING TCwWER

156 T/H
LENGTH 40C0C MM
WIDTEH €5C »M

BELT CONVEYOR

FCR PRILLEC SULPHUR

150 T/H
LENGTH B000C MM
RIDTEH €5C MM

SCREW CUNVEYCR
FCR LIME

0-20C KG/h

AJR CGCL ING FAM

AXIAL FAN
FCGR PRILI ING TOWER

75CUC NM3/h
350 PA
a5 ¢




OUTUKJUMPY LY/ LGLINEERLIG CIVISION
PRIJECT :PPCL PYRITE SYMELTER

CLIENT :PPLL
DOCUMENT: EQ.L IST(AT)

OLTOKUMPJ NG :360 10C 900 003 ALT3
DES IGN SRJA

320-212-v200
EQUIPMENT TYPE

TYPE
SERVICE

CAPACITY

PRE SSURE
TEMPERATURL
320~-212-930C
ECQUIPMENT TYPE

TYPE

SERVICE
CAPACITY
PRESSURE

TEMPE RATURE
320-212-9400
EQUIPMENT TYPE

TYPE
SERVICE

CAPACITY
PRESSURE
TEMPERATURE

[. 320-214-0100

EQUIPMENT TYPE
I SERVICE
CAPACITY
[ PRE SSURE
' TEMPERATURE

VATE 233-1l-22

DEPARTMENT

CLIENTY NG
REVISICN =

AIR CUCL ING FAN

AXIAL FAN
FCR PRILLING TCwER

75000 NM3/t

350 FA
35 C

AIR CCOL ING FAN

AXIAL FAN
FCk PRILLING TGWER

75000 NM3/¢

350 PA
35 ¢

AIR CGCLING FAN

AXIAL FAN
FOR PRILLING TCAER

1500C NM3/H

350 FA
a5 ¢

AIR BLGWER
FOR PRILLING TCWER
2000 NM3/F

10 KPA
35 C

PAGE MU S
SPRJJECT

UATE 317.11.85




OUTOKUMPY GY/ ENGINEERING CIVISICAN
PROJECT :PPCL PYKITE SHELTER

CLIENT :PPCL
DOCUMENT: EQLISTIAT)

QUTOKUMPJ NG 2360 100 900 063 ALT3
DESIGN SRJUA

320-244-910¢
ECUIPMENT TYPE
TYPE

SERVICE
320-244-320C
ECUIPMENT TYPE
TYPE

SERVICE
320-370-0100
ECUIPMENT TYPE
SERVICE
CAPACITY

HEAD
320-370-9200
ECUIPMENT TYPE
SERVICE
CAPACITY

HEAD
320-370-0300
EQUIPMENT TYPE
SERVICE

CAPACITY
HEAL

DATE :83-11-22 PAGE NG 4
DEPARTMENT :PRUOJECT

CLIENT NG :

REVI1S ION o DATE :117.11.83

GRAVITY FILTER

GLASS wOOL FILTER
FCR SULPHUR

GRAVITY FILTER

GLASS WGCL FILTER
FCR SULPHUR

PUNMP
SULPHUR . uMpP

25 M3/H
25 M

PuUMP >
SULLPHUR PUNMP

25 M3/H
25 M

PUMP
SULPEUR PUMP

25 M3/H
25 M




OUTCKUMPY LY/ ENGINEZRING CIVISICN VATE :83-11-22 PAGLE s 5
PROJECT :PPCL PYRITE SHMELTER UEPARTMENT :=PRUJCCT

CLIENT :pPPCL
DOCUMENT: Eu.LIST(AT)
QUTOKUMPJ NL 3360 100 900 GC3 ALT3 CLIENTY NO :

DES IGN :RJA REVISIGN 0 JATE :17.11.83

320-370-0400

ECUIPMENT TYPE PUMP

SERVICE SULPLLR PUMP
CAPACITY 25 M3/H

HEAD 25 M

320-370-05uC

ECUIPMENT TVYFE PUMP

SERVICE SULPELR PUMP
CAPACITY 25 M3/H

HEAD 25 M

320-370-9600

EQUIPMENT TYPE FUMP

SERVICE SULPELR PUMP
CAPACITY 25 M3/H

HEAD 25 M

320-370-070¢C

ECJIPMENT TYPE PUMP

SERVICE SLLPHULR PUMP
CAPACITY 25 M3/H

HEAD A5 M
320-370-0800

ECUIPMENT TYPE FUuMP

SERVICE SULPHUR PUMP
CAPACITY 25 M3/H

HEAD 35 M




CUTOXUMPU LY/ ENGENEERING CIVISICA OATE :83-11-¢2 PAGE NO: 6
PROJECT :PPCL PYRITE SMEL TER DEPARTMENT :PRJIJECT

. CLIENT :PPCL
DOCUMENT: EQ.LIST(AT)
' OQUT CKUMPJ NC :3¢0 1CO 9CO 003 ALTI3 CLIENT NO :

DES IGN SRVA REVISICN 0 OATE :17.11.83

320-370-9500

EQUIPMENT TYPE PUMP

SERVICE SULPhULR PuMP
CAPACITY 25 M3/H
HEAD 35 M
320-370-1C00

EQUIPMENT TYPE PuUMP

SERVICE SULPELR PuMP
CAPACITY 25 M2/d
HEAD a5 M
320-370-1 160G

EQUIPMENT TYPE PUNMP

SERVICE SULPHRULR PUMP
HEAD 25 M

320-370-1200

ECUIPMENT TYPE PUMP

SERVICE SULPHUR PUMP
CAPACITY 5C M3/H
HEAD 25 M
320-370-1 30y

ECUIPMENT TYPE PUMP

SERVICE SULLPFEUR PUMP

CAPACITY 5 M3/H
HEAD 25 M

'O
l CAPACITY 5C M3/H
l‘
R




- o ——y— —

OLTOKUMPY LY/ ENGINEERING DBIVISICN JATE 382-11-22 PAGE Nu: 7
PRIJECT :PPCL PYKITE SAELTER UVEPARTMENT :=PRJJECT

CLIENT :PPCL

OCCUMENT: Eu<LIST(AT)

OUTOKUMPJ NL :3¢0 100 900 0C3 ALT3
DES IGN RJA

320-37C-140¢
ECJUIPMENT TYPE
SERVICE
CAPACITY

HEAD
320-370-150¢
ECUIPMENT TYPE
SERVICE
CAPACITY

HEAD
320-370-160C
ECUIPMENT TYPE
SERVICE
CAPACITY

HEAD

320-370-1 W0
EQUIPMENT TYPE
SERVICE
CAPACITY

HEAD
320-370-1%0
ECUIPMENT TVYPE
SERVICE

CAPACITY
HEAD

CLIENT NG

REVISICN :C VATE :17.11.83

PUMP
SULPELLR PUMP

5 M2/H
25 M

PUMP
SULPFUR CIRCULATING PUMP

24C M3/H
40 M

PUNMP
SULPHUR CIRCLLATING PUMP

240 M3/H
40 M

PUMP
SULPHUR CIRCULATING PUMP

24C VM3/H
40 M

FUNMP
SULPHUR CIRCULATING PUMP

240 P3/H
40 M

-




JUTCKUNMPY LY/ RLGAREERING LIVISICN

PRUJECT :PPCL PYRITE SMELTEFK

CLIENT :PPCL
DOCUMENT : ENLIST(AT)

JUTCKUMPJY NC :3¢u 10U 900 003 ALT3

DES IGN ShJa

320-37G-1500
EQUIPMENT TYPE
SERVICE
CAPACITY

HEAD
320-37C-2CuC
ECUIPMENT TYPE
SERVICE
CAPACITY

HEAL
320-370-2300
ECUIPMENT TYPE
SERVICE
CAPACITY

PRE SSURE
320-370-2400
ECUIPMENT TYPE
SERVICE
CAPACITY
PRESSURE
320-371-0100
EQUIPMENT TYPE
SERVICE

CAPACITY
PRESSURE

DATE :32-11-22 PaAuve NL:
DEPARTMENT :PRUJECT

CLIENT NG
REVISIGN =0

PUMP
SULPHUR CIRCULATING PuMP

24C M3/H
40 M

PUMP

" SLLPRUR CIRCULLATING PUMP

24C V3/H
40 M

FuMP
SULPEUR PRILLING PUMP

22 M2/h
1¢00 KPA

PUNP
SULPFUK PRILLING PUMP

22 M3/H
1600 KPA

CGSACE PUMP
FCR LIME MILK

0-2+5 M3I/H
4C0 KPA

JATE 217.11.83




QUTOKUMPY CY/ ENGINEERING CIVISICN
PROJELT :PPCL PYKITE SMELTER

CLIENT :PPCL
DOCUMENT:EQ.LIST(AT)

OUTOKUMPJ Nu :3¢0 10C 9GO 003 ALI3
DES IGN tRJA

320-371-02c0
ECUIPMENT TYPE
SERVICE
CAPACITY

PRE SSURE
320-371-9300
ECUIPMENT TYPE
SERVICE
CAPACITY
PRESSURE
320-411-9100

ECUIPMENT TYPE

CAPACITY

320-411-0200
ECUIPMENT TYPE

CAPACITY

320-506-0100
EQUIPMENT TYPE
SERVICE

D IMENSIUNS

MATEK [ AL

JATE :83-11-22 PAGE Nu: 9

OEPARTMENT :PROJECT
CLIENT NG ¢
REVISICN 30 CATE :217.11.83

CGSAGE PLMP
FGR LIME MILK

C~295 M3/h
400 KP2

CCSAGE PLMP

FOR LIME MILK
STANC BY

0-2,5 M3/H
400 KPA

VIBRATING SCREEN
150 T/H

VIBRATING SCREEN
150 T/H

PRILLING TOWER
SULPHUR PRILLING TCWEK

CIAMETEK 30000 MM, HEIGHT 40000 MM
WALL THICKNESS 350 MM
CCNCRETE




ULTUKUMPY LY/ ENCINEER ING CIVISICA
PR3JECT :PPCL PYRITE SMELTER

CLIENT :pPPCLL
DOCUMENT: EQ.LIST(AT)

QUTIKUMPJY NG 23¢0 103 900 GC3 ALT3
DES IGN RJA

l 320-511-01uy
l ECUIPMENT TYPE
SERVICE

l CAPACITY
VCLUME

@ Teneeratune

' PRESSURE

P 320-511-0200
ECUIPMENT TYPE

' SERVICE
CAPACITY
VCLUME
TEMPERATURE
PRESSURE

l 320-515-0100

I ECU IPMENT TYPE
SERVICE

VCLUME
. MAT ERI AL

320-515-0200
]
l. EQUIPMENT TYPE
SERVICE

VCLUME
MATERJAL

UATE 282-il-c2

PAGE Nu S

OEPARTMENT :PRJJECT

CLIENT N
REVISICN =g
AUTGCLAVE
SULPHELK WASHING
SULPHUR 2¢ T/H
23 M3
130 C {ALTCCLAVE)

345 BAR (ALTCCLAVE)

AUTOCLAVE
SULPEULR WASHING
SULPhUK 26 T/h
23 M3

130 ¢ (AUTGCLAVE)
3+5 BAR (ALTCCLAVE)

MEASURING TAMK
SULPHUR MEASURING TALK
6 M3

CONCRETE
STEAV HEATING PIPES

MEASLRING TAMK
SULPHUR MEASLRING TANK
6 M3

CCNCRETE
STEAM HEATING PIPES

JATE :17.11.83

10




QUT OXUMPJY LY/ ENGINEERING CIVISICN
PROJECT :PPCL PYRITE SMELTEK

CLIENT :PPLL
DOCUMENT: EQ.L ISTLAT)

OLTOKUMPJ NUL :3¢G ic0 900 GO3 ALT3

DES IGN kJA

' 320-516-0100
ECUIPMENT TYPE
SERVICE

l VCLUME

. MATERIAL

' 323-518-9100

p EQUIPMENT TYPE
SERVICE

l VCLUME
MAT ERIAL

320-518-J2uu
| EQUIPMENT TYPE
SERVICE

VCLUME
MAT ERIAL

|. 320-518-J300
EQUIPMENT TYPL

‘. SERVICE

VCLUME
I MATERIAL

DATE :83-11-¢2 PAGL NG:
OGEPARTMENT :PRGJLCT

CLIENT AC

REVISICN =0 JATE 2:17.11.83

MIXING TANK
FCR LIME MILK

25 M3
STEEL

PUMP TANK
LICUID SULPHUR CIRCULATING TANK
$5 M3

CCNCRETE
STEANM HEATING PIPES

FUMP TANK
SULPHUR PUMP TANK
18 VM3

CCNCRETE
STEAM HE# 1NC PIPES

PUMP TANK
SULPHUR PUMP TAWK
i8 ¥3

CCNCRETE
STEAM HEATING PIPES




OUTCKJMPJY LY/tkhclihezkiIilu BIVISILN
PRUJECT :PPCL PYRITE SMELTER

CLIENT :PPCL

DOCUMENT: EQ.L IST(AT)

OULTCOKUMPYU NC 3360 100 900 0C3 ALT3
DESIGN SRJA

329-518-)400
EQUIPMENT TYPE
SERVICE

VGLUME
MAT ERIAL

320-518-9500
EQUIPMENT TYPE
SERVICE

VCLUME
MAT ERIAL

320-518-J€00
EQUIPMENT TYPE
SERVICE

VCOLUME
MATERIJAL

320-518-0700
EQUIPMENT TYPE
SERVICE

VCLUME
MAT ER IAL

DATE 28:-11-e2
DEPARTMENT :PRGJECT

CLIENT NG
REVISION

PUMP TANK
SULPHLR PUMP TANK
10 p3

CCNCRETE
STEAV HEATING PIPES

PUMP TANK
SULPHLR PUMP TANK
18 »3

CCMIRETE
STEAM HEAVINC PIPES

PUMP TANK
SULPHULR PUMP TANK
18 F3

CUNCRETE
STEAM HEATING PIPES

PUMP TANK
SULPHUR PUM? TANK
18 V3

CUNCRETE
STEAM HEATING PIPES

PAGE isL2

0 DATE :17.11.83,




QUTOKUMPY GY/ ENGLINEERING DIVISICA
PROJECT : FPCL PYRITF SMELTER

CLIENT :pPPCL
DGCUMENT: EQ.L ISJ(AT)

OUTOKUMPJ NG 33¢0 100 900 403 ALT3

DES IGN SRuA
320-519-901C0
ECGUIPMENT TYPE
SERVICE

VCLUME
MATERIAL

320-519-0200
EQUIPMENT TYPEL
SERVICE

VCLUME
MATERIAL

DATE

CLIENT AD
REVISIGN

Q

TANK
SULPERUR TANK
100 M3

STEEL
STEAM HEATING PIPES

DAY TANK
SULPHUK DAY TANK
400 V3

STEEL
STEAV HEATING PIPES

ODATE

383-11-22 PAGE hus 15
DEPAKTMENT :PRUJECT

SlT.11l.03
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QUIKUMP S GY/ ERCEREFR NG LivISION
PROJECT :PPUL PYRITE SMELTER

CLIENT :pPPCL

DESIGN

339-212-J100
ECUIPMENT TWtL
SERVICE
CAPACITY

PRE SSURE
330-243-010¢
ECUIPMENT TYPE

FILTEK AKEA

330-370-0100
ECUIPMENT TYPE
SERVICE
CAPACITY

HEAD
330-37C6-v 200
ECUIPMENT TYPE
SERVICE
CAPACITY

HEAD
330-370-0300
ECUIPMENT TVYPE
SERVICE

CAPACITY
HEAD

JATE

DJCUMENT: EQ L IST(AT)
OLTOKUMPS NC :33¢0 100 900 033 ALT3
RLA

CLIENT NU
REVISICN

FAM
EXHALST GAS FAN

5000 NM3/H
500 PA

CRUM FILTER

495 M2

PUMP
UNDERFLGW PUMP

2 P3/H
15 M

PuMP
UNDERLCw PLMP

2 M3/H
15 M

PUMP
CVERFLOW PLMP

15 M3/k
20 M

X o § S P
OEPARTMENT :PROJECT

PAGE Ki: |

0 UATE 2:17.11.63




OUTGKUPPY UY/ENGINEERING CIVISICN OATE :83-11-22 PAGE Nu: 2

PRIJECT :=PPCL PYKITE SMELTER

CLIENT :PPCL

JOCUMENT : EQ.L IST(AT)
OLTOKUMPY NG 33¢0 100 9CO 0C3 ALT3 CLIENT NO :
DES IGN SRJA REVISIGN 30 OATE :17.11.83

330-370-0400
ECUIPMENT TYPE
SERVICE
CAPACITY

HEAD
330-375-9100
ECUIPHENT TYPE
CAPACITY
VACUUM
330-510-310¢C
ECJUIPMENT TYPL
SERVICE

VCLUME
MATERIAL
330-510-0200
EQUIPMERT TYPE
SERVICE

VCLUME
MATERIAL
330-518-u1V0
ECUIPMENT TYPE
SERVICE

VCLUME
MAT ERIAL

CEPARTMENT :PRIJELT

PUMFP
CVERFLGW PUMP

15 M3/H
20 M

VACULM PUMP

495 FI/MIN
UNDER PRESSURE 600 MM H.

TANK
CGCLING TANK

5 M3
ACID PRUCF STEEL

TANK
SULPHURIC ACID TANK

3 M3
STEEL

PUMP TANK
UNDERFLOW PUMP TANK

5 ¥3
ACID PRUCF STEEL




ULTOKUMPJ LY/ ENGINEERING CIVISICA VATE 383-11-22 PAGE Nu: 3
PROJECT :PPCL PYRITE SMELTE®R CEPARTMENT :PRUOJECT

CLIENT :PPCL

DOCUMENT: EQLLISTLAT)

OUTCKUMPJ NG :3€0 10C 900 003 ALT3 CLIENT NQ

DESIGN RuA KEVISION :G UATc :17.11.83

330-518-02u0

EQUIPMENT TYPE PUMP TANK

SERVICE CVERFLUW PUMP TANKK
VCLUME 15 M3

MAT ERTAL ACID PRUCF STEEL

330-521-0100

ECUIPMENT TYPE REACTCGR TANK
VCLUME 3 M3
MAT ERIAL STEEL

BRICKLINING ANC RUBBERIZED

330-532-910v
EQUIPMENT TYPE THICKENER

O IMENSICHS CIAMETER 3500 MM
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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
OFERATING DATA

5.1
Supervision and labour requirements

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.

5.1.1

Total personnel
Plant manager 1
Engineers 6
Foremen 27
Crew 170/178*
TOTAL 204/212

5.1.2 .
General supervision

Technical manager 1
Chief metallurgist 1
Metallurgist 1
TOTAL 3
5.1.3
Smelter and sulphur plant
Day shift Shift TOTAL
Engineers 1 1
General foreman 1 1
Foremen 3 8 11
13
Operating crew 20 68/76* 88/96*

* In alternative 2 men/shift more will be needed
(roaster).

5.1.4
Power plant (including coal and water plants)
Day shifts Shift TOTAL
Engineers 2 2
General foremen 1 1
Foremen 3 4 7
10
Operating crew 8 44 52
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5-2
5.1.5
Oxygen plant
Day shift Shift TOTAL
Foreman 1 1
Operating crew 2 10
5.1.6
Material transfer (whole area)
Day shift Shift TOTAL
General foreman 1 1
Foremen 1 S
6
Crew 8 12 20
5.2
Requirement of utilities and consumables (7500 h/a)
5.2.1
Flash smelting and rcasting areas
Alternative 1 2 3
Coal t/a 157 000 147 000 129 000
Electric energy o MWh/a 24 000 23 600 21 000
Steam 20 bar, 30C°C t/a 150 000 124 000 139 000
Steam 70 bar, saturated téa - 44 000 100 000
Process and cooling water m~/a 9 380 000 10 500 000 7 880 000
Refractory bricks t/a 500 400 400
5.2.2
Sulphur plant area
Fuel oil t/a 12 700 10 900 10 000
Electric energy MWh/a 13 100 11 700 11 o000
Steam 5.5 bar, saturated téa 90 000 90 000 90 000
Process and cooling water m~/a 2 330 000 2 330 000 2 330 000
Lime t/a 330 330 330
Sulphuric acid t/a 400 400 400
Catalyst mass t/a 1 000 8290 800
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5.2.3
Power plant area (including coal and water plants)
Operation time 75004500 h/a

Alternative 1 2
Coal t/a 26 000 29 000 22 000
Electric energy Mgh/a 12 500 12 500 11 500
Demin.water m3/a 155 008 155 0og 155 009
Cooling water (river) m~/a 45°10 45°10 45°10
Esp. for water plant:
Raw water m3/a 475 000 475 000 475 000
NaCl t/a 200 200 200
Polyphosphate t/a 350 350 350
Sulphuric acid t/a 70 70 70
NaOH t/e 50 50 50
5.2.4
Oxygen plant area
Electric energy Mgh/a 50 sog 65 002 41 oog
Cooling water m/a 4.5°10 5.3°10 4°10




6
ECONOMIC SURVEY

Estimation of investment cost
Estimation of operating cost
Estimation of revenues

Economic comparison of alternatives
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6.
ECONOMIC SURVEY

6.1
ESTIMATION OF CAPITAL COST

6.1.1
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 purificatior and prilling

- matte roasting

- roasting furnace gas dedusting

- oxygen plant

~ coal handling

- auxiliary boiler and superheater

- turbinegenerator plant

- water demineralization plant

- boiler feed water plant

- @GR GE S S EE 0N SN @E N LA 9 O 5N 4 ¥ am & .
|
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K  EHomEENG DIVISION

Terminal points of estimates

The estimates are limited 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 o0il: inlet to the day tank

Iron calcine: outlet from the wet cooler belt
conveyor

Slag: outlet from belt conveyor of slag
granulation

Lime: 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 gases: outlet from the main stack

Arsenic waste: outlet from the drum filter

Taxes and duties

Supplies of Indian origin:
- excise duty 8 % of supplies
~ sales tax 4 § of supplies

Supplies of foreign origin:

-~ custom duty 40 %

-~ engineering, commissioning etc. a duty of 25 %

i
I
i
i
i
|
|
i
I
!
!
|
|
|
|
!
!
|
{
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L

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 pPyrite, coal etc.

- mcbile equipment

- infrastructures such as water supply, roads,
railways, 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
pPrice 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 foreign 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
supplies
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supervision of construction, erection and
start up

training outside India

The Indian supplies:

equipment such as belt conveyors, bins, tanks,
roasting furnaces, gas and air ducting, cyclones,
catalyzers, condensing towers, standard pumps,
low pressure boilers, steel structures of flash
smelting furnace, steel plattforms, cranes etc.
building and civil construction

electrification equipment and materials

piping and ducting equipment and materials
erection and installation work

detail design of buildings, civil work,
electrification and piping




.1.2
Fixed capital, Alternative 1 Rs

Ktems

Engineering and design including
EXash smelting licence

Commissioning, supervision of
erection and start up , training
bf staff

Equipment, free on site

-smelter

-sulphur plant

-power plant and coal treatment
-oxygen plant

lectrification, instrumentation
nd piping, free on site

Erection and installation

uilding constraction
ubtotal
iscellaneous

fotal

1000

Basic pri

ce

including freight
and insurance

Indian

11100

6100

32800
168900
40700
111000

117400

168500

74000
730500
146100
876600

Foreign

63100

48300

175600

14500
103600

20400

425500
85100
510600

Taxes and duties

Excise

Indian

2600
13500
3200
8900

9400

13500

5900
57000
11400
68400

Custom Sales

duty for duty for tax of

foreign 1Indian

supplies supplies supplies supplies supplies
8

40% (25%) 4 %
15800

12100

70200

5800
41400

8100

153400
30700
184100

400

200

1300
6800
1600
4400

4700

6700
3000
29100
5900
35000

Cost

Indian
supplies

27300

18400

106900

195000

86900
124300

139600

188700
82900
970000
194000
1164000

at site

-own eI wWIR T G SN O o o =W ek el Wl N S R N O e e

foreign Total

supplies

63100

48300

175600

14500
103600

20400

425500
85100
510600

90400

66700

282500
209500
190500
124300

160000

188700
82900
1395500

279100

o
|

1674600 w
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Fixed capital, Alternative 2 Rs 1000

Items

Engineering and design including
flash smelting licence

Commissioning, supervision of
eraction and start up , training
of staff

Equipment, free on site

-smelter

"=sulphur plant

-roasting plant

-power plant and coal treatment

. -oxygen plant

Electrification, instrumentation

and piping, free on site

Erection and installation
Building constraction
Subtotal

ﬁiscellaneous

Total

Basic price Taxes and duties Cost at site
including freight
and insurance Excise Custom Sales Indian foreign Total

duty for duty for tax of supplies supplies
Indian Foreign 1Indian foreign 1Indian
supplies supplies supplies supplies supplies

8 4 40% (25%) 4 &
13000 68800 17200 500 30700 68800 99500
7800 55200 13800 300 21900 55200 77100
31100 167000 2500 66800 1200 101600 167000 268600
158500 13900 12700 5500 6300 183000 13900 196500
18800 2600 1500 1000 800 22100 2600 24700
40700 103000 3300 41200 1600 86800 103000 189800
125000 10000 5000 140000 140000
130000 22000 104090 8800 5200 154400 22000 176400
175000 14000 7000 196000 196000
77800 6200 3100 87100 87100 |
777700 432500 60600 154300 31000 1023600 432500 1456100 |
155540 86500 12120 30860 6200 204720 86500 291220

9-9

933240 519000 72720 185160 37200 1228320 519000 1747320



6.1.4

~ Fixed capital, Alternative 3 Rs

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
-power plant and coal treatment
-oxygen plant

Flectrification, instrumentation
and piping, free on site

Erection and installation

- Building constraction

Subtotal
Miscellaneous

Total

1000
Basic pri

ce

including freight
and insurance

Indian

11100

6100

33100
146100
40700
98000

116000

163000

74000
688100
137600
825700

Foreign

63100

48300

164700

12500
103600

20400

412600
82500
495100

Taxe

Excise

Indian

2700
11700
3300
7800

9300

13000

5900
53700
10700
64400

s and duties

Custom Sales
duty for duty for tax of
foreign 1Indian
supplies supplies supplies supplies supplies

40% (25%) 4 %
15800

12100

65900

5000
41400

8200

148400
29700
178100

400

200

1300
5800
1600
3900

4600

6500
3000
27300
5500
32800

Cost

Indian
supplies

27300

18400

103000
168600

87000
109700

138100

182500
82900
917500
183500
1101000

at site

foreign Total

supplies

63100

48300

164700

12500
103600

20400

412600
82500
495100

90400

66700

267700
181100
190600
109700

158500

182500
82900
1330100
266000
1596100

L-9
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6'2

6.2.1

ESTIMATION OF OPERATING COST

Basis of operating cost estimates

Scope and extent of estimates:

The operating cost are estimated according to the
Same scope and witain 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 Rs 2 500 /month
= operating engineers " 2 000/ *
- foremen " 2 000°/ *
- skilled labour . 1500/ "~
- helpers . 1000/ "
- Buncer C oil Rs 2 400 /ton
- light fuel oil " 3500/
- coal . 250 / "
- lime . 600 / *
- refractory bricks " 8 000 / "
= mortar for bricks » 6 000 /
- cast refractory " 6 000 / *
= OXygen lances for . 10 / kg
tapping

- tapping clay " 2000/ "
- sulphuric acid Rs 900 / ton
- glass wool Rs 700 / m3
- fresh water " 1/ "
~ cooling water " 0.5/
-~ catalyze mass . 5500/ ~
- NacCl " 500 / "
- NaOH " 5000/ -
- polyphosphate " 4 500 / "
~ Boiler chemicals u 5000/ "
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l 6.2.2
Raw materials
l The transfer price of pyrite (sulphur content 38 %)
is Rs 350/ton.
' No 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
I Rs 218,750,000.
6.2.3
l Annual operating cost
Variable cost ALT 1 ALT 2 ALT 3
' - Rs 1000/a Rs 1000/a Rs 1000/a
- Raw materials (pyrite) 218,750 218,750 218,750
l - Utilities and supplies
(Appendix 6-1)
- Flash smelting 50,074 47,274 41,524
- sulphur plant 38,068 32,758 30,488
l - roasting - 2,767 -
- power plant 31,473 32,133 30,473
~ oxygen plant 2,250 2,650 2,000
I - subtotal 121,865 117,582 104,485
- miscellaneous S % 6,000 5,900 5,200
- total utilities and 127,865 123,482 109,685
l supplies
Total variable cost 346,615 342,232 328,435
l Fixed operating cost ALT 1 ALT 2 ALT 3
Rs 1000/a Rs 1000/a Rs 1000/a
' - Wages and salaries
- plant manager (1) 30 30 30
- engineers (6) 144 144 144
l - foremen (27) 648 648 648
- operating crew (170/178/170) 3,060 3204 3,060
- total wages and salaries 3,882 4,026 3,882
maintenance including 55,000 57,000 54,000
ll materials and labour
subtotal 58,882 61,026 57,882
l miscellanous 10 $ 5,800 6,100 5,800
Total fixed operating cost 64,682 67,126 63,682




- UTILITIES AND SUPPLIES

SMELTER
- ANNUAL CONSUMPTION ANNUAL COST Rs 1000
- Unit price ALT 1 ALT 2 ALT 3 ALT 1 ALY 2 ALT 3
: Rs
- Coal 250/¢ 157,000 t 147,000 t 129,000 t 39,200 36,750 32,250
o Light fuel oil 3,500/t 400 t 400 t 400 t 1,400 1,400 1,400
1) steam 70 bar 44,000 t 100,000 ¢
. 1) steam 20 bar 150,000 t 124,000 t 139,000 t
Fresh water 1/m3 20,000 m® 20,000 m3 20,000 m3 20 20 20
-~ Cooling water 0.5/m3 9.4 Mm> 10.5 Mm> 7.9 Mm> 4,700 5,200 3,950
. 1) Electric energy 24,000 Mwh 23,000MWh 21,000 MWh
_ Refractory bricks 8,000/t 500 t 400 t 400 t 4,000 3,200 3,200
- Mortar for bricks 6,000/t 32 t 32 t 32 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 2
[=]
- Tapping clay 2,000/t 6 t 6 t 6 t 12 12 12
50,024 P 'S

1) Will be produced inside the plant




UTILITIES AND SUPPLIES
SULPHUR PLANT

Bunker C oil
Sulphuric acid

1) steam 5.5 bar
Fresh water
Cooling water

1) electric energy
Glass wool

Lime

Catalyte mass

Unit price
Rs

<,400/t
900/t

1/m3
0.5/m’

700/m>
600/t
5,500/t

ANNUAL CONSUMPTION

ALT 1 ALT 2
12,700 t 10,900 t
400 t 400 ¢t
90,000 t 90,000 t
15,000 m®> 15,000 m3
2.33 Mm3 2.33 Mmd
13,100 MWh 11,700 MWh
500 m3 500 m3

330 ¢ 330 ¢t
1,500 t 820 t

1) Will be produced inside the plant

ALT 3

10,000 t
400 ¢
90,000 ¢t
15,000 m>
2.33Mm3
11,000 MWh
500 m3
330 ¢

800 t

ANNUAL COST Rs 1000

ALT 1 ALT 2 ALT 3
30,480 26,160 24,000
360 360 360

15 15 15
1,165 1,165 1,165
350 350 350
198 198 198

5,500 4,510 4,400
38,068 32758 30,488

T1-9




UTILITIES AND SUPPLIES
ROASTING PLANT

ANNUMALL CONSUMPTION

Unit price ALT 1
Rs

Light fuel o0il 3,500/t

Coal 250/t

Fresh water 1/m3

1) Electric energy

Refractory bricks 8,000/t

Mortar for bricks 6,000/t

Cast refractory 6,000/t

1) Will be produced inside the plant

ALT 2

350 ¢t
500 t
2.6 Mm3
6,500 MWh
10 t
0.4 ¢t

5t

ALT 3 ALT 1 ALT 2

1,225
125
1,300

80

30
2,767

ANNUAL COST Rs 1000

ALT 3
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UTILITIES AND SUPPLIES

DEMINERALIZATION AND POWER PLANT

Coal

Fresh water
Cooling water

1) electric energy
NaCl

Polyphosphate
Sulphuric acid
NaOH

Boiler chemicals

Unit price
Rs

250/t
1/m3
0.5m>
500/t
4,500/t
900/t
5,000/t
5,000/t

ANNUAL CONSUMPTION

ALT 1

26,000 t
3

3

475,000 m
45 Mm
12,500 Mwh
200 t

350 t

70 t

S0 t

2 t

1) Will be produced inside the plant

ALT 2

29,000 t
3

3

475,000 m
45 Mm
12,500MWh
200 t

350 t

70 t

50 t

2 t

ALT 3

22,000 t
3

3

475,000 m
45 Mm
11,500 Mwh
200 t

350 t

70 t

50 t

t

2

ANNUAL COST Rs 1000

ALT 1 ALT 2 ALT 3
6,500 7,250 5,500
475 475 475
22,500 22,500 22,500
100 100 100
1,575 1,575 1,575
63 63 63
250 250 250

10 10 10
31,473 32,135 30,473
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UTILITIES AND SUPPLIES
OXYGEN PLANT

Unit price
Rs

1) electric energy

Cooling water 0.5/m3

ANNUAL CONSUMPTTION ANNUAL COST Rs 1000

50,500 MWwh 65,000 MWh 44,000 MWh

1) Will be produced inside the plint

v1-9
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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 1 217,000 t
- Alt 2 219,000 t
- Alt 3 195,000 t

Annual revenues:

- Alt 1 Rs 292,950,000
- Alt 2 Rs 295,650,000
- Alt 3 Rs 263,250,000

; e
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6.4
ECONOMIC COMPARISON

Alt 1 Alt 2
Rs 1000 Rs 1000
Annual revenues 292,950 295,650
./.Annual operating cost
-pyrite 218,750 218,750
-utilities and supplies 127,865 123,482
-fixed operating cost 64,682 67,126
Annual operating profit -118,347 -113,708
./.Annuity of fixed investment 245,830 256,500
according to rate of interest
of 12 % and 15 years
Annual net profit -364,177 -370,208
Additional alternative (alt 3):
Rs 1000
Annual revenues 263,250
./.Annual operating cost
-pyrite 218,750
-utilities and supplies 109,685
-fixed operating cost 63,682
Annual operating profit ~128,867

./.Annuity of fixed investment 234,300
according to rate of interest
of 12 ¢ and 15 years

Annual net profit -363,167

The comparison shows that the differences between
] the alternatives are very slight. Hcwewer, the
alternatives 1 and 3 can be recommended , mainly
because of lower investment cost.






