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1 
SUMMARY 

1.1 
Introduction 

1-1 

The feasibility study reported in this document is 
the second phase of the work described in the UNIDO 
Contract No. 82/91 SM. 

Additional information has been included based on 
discussions between PPCL and Outokumpu and on open 
questions in Final Report of Phase 1 of the subject 
study. 

The purpose of the study is to calculate and presen~ 
th€ necessary technical, operatioaal and economical 
data en a metallurgical plant with ut~lity handling 
facilities for feasibility evaluation for production 
of elemental sulphur f1:om Arnjhore pyrites. 

The techinal design an~ economical cost estimates are 
based on a certain process selected by PPCL of the 
three alternatives which were compared in the Report 
of Phase I. 

The basic data and information for the Phase II study 
work was collected by Outokumpu engineers before 
Phnse ! work during their visit to India in January 
1983, and in correspondence from PPCL. The data, in 
chapter 2, was up-dated in negotiations in Outokumpu 
office on 22-23th July 1985. 

A sample of Amjhore pyrites was analyzed and grinding 
and flotation tests were made in Finland before the 
Phase I work of the study. 

In thi~ report, Phase II, a specification of offsite 
facilities prepared by FEDO FACT Engineering India, 
is attached in Chapter 4. The specification with 
prices was issued in negotiations in Cutokumpu off ice 
on 23th July 1985. Some corrections in the 
specification were done in the meeting, some 
checkings and correction3 are made by Outokumpu. 

With the offsite fa~ilities included, the study now 
covers the whole plant area. 

The an~ual smelting capacity of the plant is 626 000 
t/a (d~y basis) pyrite of 39.5 % sulphur. Sulphur 
production is 223 000 t/a. 
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1. 2 
Process Selected 

1-2 

On the basis of Study Phase I report PPCL has chosen 
Alternative 1 to be the most suitable alternative. 
The process is shortly as follows. 

The ground pyrite ore and top shale materials are 
dried and then fed to a flash smelting furnace to be 
smelted in an atmosphere with excess oxygen. 

On the settler part only slag is produced. The slag 
is tapped and granulated. 

Smelting gases are reduced with coal, cooled in waste 
heat boiler, cleaned in eletrostatic precipitators, 
catalyzed to convert sulphur compounds of the gas to 
elemental sulphur (in two stages) and cooled to 
condensate the sulphur as liquid product. Finally the 
sulphur is purified from arsenic and prilled to final 
product. 

Separated dusts are mixed with water and thickened. 
The cake is mixed to granulated slag. 
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1. 3 
Economic evaluation 

1. 3 .1 
Capital cost The capital costs are estimated on overall cost 

basi~. Outokumpu's estimate covers the cost of 
production facilities within the agreed scope and 
the cost of required off-site facilities are 
estimated by FEDO. 

The price level is acco:ding to the first half of 
the year 1985. 

The fixed capital is divided into the indigeneous 
and foreign portions, as in detail agreed with 
PPCL. The equipment cost of indigeneous equipment 
v1ere estimated by FEDO. 

The total fixed cari tal amounts as folj_ows: 

Foreign supplies within Rs 619,366,000 (39%) 
Outokumpu's scope 

Indigeneous supplies Rs 849,675,000 (54%) 
within Outokumpu's scope 

Off-site ft.:~ilities Rs 107i~56,000 (7%) 
( indigeneot·.s ) 

TOTAL Rs 1,576,297,000 (100%) 
--------------------------------

The above fixed investment includes approx. 20 % of 
juties and taxes: 

Custom duty of foreign supplies Rs 249,609,000 

Excise duty of i~digeneous supplies Rs 44,8~3,000 

Sales tax of i~digeneous supplies Rs 17,488,000 

To~al share of duties and taxes Rs 311,930,01)0 

The working capital amounts to the Rs 79,400,000 
coverihg the necessary inventories and liquid 
assets. 

~ 
l 
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1. 3. 2 
Financing of the investment 

Year 

' .l. 

2 

3 

4 

5 

Sum 

1. 3. 3 
Operating cost 

Based on the discussions with PPCL, the initial 
investment, comprehending fixed capital, interests 
of the construction pe=iod as well as 25% of 
working cap~tal, will be financed with equity and 
long term de!;)t. 

The share of equity/debt uill be 50%/50% and equity 
will be paid first befor~ the drawing of the loan. 

Financing plan of the construction period Rs 1000: 

Fixed 
capital 

102,157 

322, 710 

740,384 

364,313 

46,733 

1,576,297 

25% of 
•:or king 
capital 

19,851 

19,851 

interes~ Total Equity 
of debt initial 

investment 

102,157 102,157 

322, 710 322,710 

22,221 762,605 420,746 

72,858 437,171 

* * * 66,583 

95,079 1,691,227 845,613 

Debt 

341,859 

437,171 

66,583 

845,613 

The estimation of operating cost is based on the 
operating figures received from the process calcula­
tions as well as on the experiences on the operation 
of Outo:~umpu's Kokkola py.:ite smelter. The unit 
prices of m~in consumables are evaluated by PPCL. 

The summarized estj!';1a~ion results in the following 
annual operating expenses: 

Variable cost: 
- pyrite 
- utilities and SU?Plies 
- fixed cost 
~ct al 

Rs/a 
II 

Rs/a 

218,750,000 
162,538,000 

6,654,00~ 
427,942,000 
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l. 3. 4 
Revenues 

l. 3. 5 
Profitability 

1-5 

Elemental sulphur and electric energy will be the 
products for sale. 

Rs 2,573 per ton ex works has ~een the basic price 
for sulphur. This price corresponds the present price 
level for imported sulphur. 

With full capacity the sulphur production will be 
228,000 tons per annum, which resu.lts an annual sales 
of Rs 586,644,000. 

With the nominal capacity there will be an excess 
power production of 7.5 MWh. With a unit price of Rs 
650/MWh the annual power sales will be Rs 36,562,000. 

The Internal Rate of Return of cash flow and {quity 
as well as the pay back period has been used as a 
character of profitability. 

The profitability is calculated for four cases: 

Case l: The plant will operate with the nominal capacity and 
the costs and revenues are as shown in items 6.1-€.3. 

Case 2: As case 1., but the production rate will-be 90 %. 

case 3: The revenues are estimated with such a sulphur 
price that the internal rate of return of cash flow 
will resu~t in 12%. 

Case 4: C:alculation of "economic IRR". The investment and 
operating costs are without duties and taxes. It has 
been assumed, that the transfer price of pyrite as 
well as the other operating costs (excluding wages 
and salaries) contains 5 % of different taxes. 

Annual gross margins of the cases, Rs 1000/a: 

case 1. Case 2. Case 3. Case 4. 

Revenues 623,207 560,886 722,936 623,207 

. I. Operating cost 427,942 394,689 427,942 406,966 

Gross margin 195,265 166,197 294,994 216,241 
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Annual cash flow, internal rate of return and pay back period 

The cash fl0ws, presented in appendices 6.1-6.4, give 
the fullowing results: 

IRR of IRR of Pay back 
cash flow equity period 

case 1. 6.5 % 1.1 % 13.3 years 

Case 2. 4.7 % negative 48.5 years 

Case 3. 12 0 % 10.8 % 6.4 years 

Case 4. 10.5 % 8.8 % 7.2 years 

In case 4. the IRR of cash flow of 12 % is resulted 
with a sulphur price of Rs 3,010.40 per ton. 

Sensitivity analysis 

The sensitivity analysis, regarding the most impor­
tant project variables indicates, that the profitabi­
lity is very sensitive in respect to the sales price 
of sulphur as well as to the plant operating cost. 
The sensitivity analysis is in details shown in 
section 6. 

Conclusions 

The results of profitability calculations show, that 
with the present sulphur price the project is econo­
mically not very attractive. 

The production process is based on proven technology 
and it seems to be no technical ways to effect 
essentially to the investment or opera~ing cost of 
the plant. 

Two very remarkable variables in the cash flow are 
the sales price of sulphur and the transfer price of 
pyrite. In case 12 % is an acceptable limit for the 
IRR of the cash flow, that can be achieved with the 
present price level, if the ex work price of sulphur 
will be more than Rs 3,000 per ton or, alternatively, 
the transfer price of pyrite could be decreased to 
Rs 210 per ton instead of the present Rs 350 per ton. 



() OUTOKUMPU ENGINEERING 
O+'K A DIVISION OF OUTOKUMPU OY 

1. 5 
Discussion 

1. 5. 1 
Arsenic Removal 

1. 5. 2 
Slag Removal 

1. 5. 3 
Parallel Equipment 

1-7 

In review meeting of Phase I Draft Report between 
PPCL and Outokumpu on 12 to 16 September 1983 in 
Espoo, Finland, several questions were raised for 
discussion. 

Most of the questi0ns were answered in Phase I Final 
Report. To questions that were left open comments and 
answers are given below. 

As stated in the final report of Phase I, 
considerable cost savings can be made if the washing 
need 1.ot be done. 

When preparing the Phase II Draft Report, Outokumpu 
representatives had no information of Indian 
standards and regulations for allowable arsenic 
content of sulphur. Thus washing and waste handling 
equipment are included in the extent. 

If, however, the washing in autoclaves is not needed, 
there will be some savings in capital costs. 

Additional cost savings would, of course, be reached 
in utility and maintenance costs. 

Slag tapped from the flash smelter furnace is in this 
Phase II proposed to be granulated, as in Phase I. 

This system is selected because the investement costs 
are r~latively low, and the granulated product is 
easy to handle i.e. no big vehicles and ladles are 
needed. 

Replacing of paralJel units with fewer bigger units 
would save investment cost. However, following 
respects are to be concerned. 

Multicoil Dryers 

When using only one multicoil unit instead of two the 
equipment size would be so high that there would be a 
risk in the reliability of the dryer. 
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In addition, in two ~nit case, half of the drying 
capacity can be operated in case of some failure in 
one unit and thus increase the annual production. 

Eiectrostatic Precipitatcrs 

In case of only one precipitat~r gas flow into the 
unit would be appr. 214 000 Nm /h. 'J:his flow is 
rather high to be handled by one precipitator unit 
due to certain standardization of precipitators. 

In addition, in case of two units, reduced production 
can be continued even if one unit is out of order or 
being maintained or repaired. 

Cold Catalyzers 

All three catalyzers - hot and cold catalyze:s- are 
proposed to be same size. It is estimated that 
supp~ying three similar units would not be more 
expensive than one smaller (hot cat3lyzer) and one 
bigger cold catalyzer due to equipment design and 
manufacturing costs. 

Maintenance &nd operation will also be easier with 
three similar units. 

Sulphur Condensing Towers 

With two parallel condensing towers better pressure 
control in cold catalyzers - and that way operation 
control - can be reached. 

In addition, start-up from cold stage is easier when 
having one unit heated first with reduced gas flow 
and partial sulphur production started with this 
unit. 

Liquid Sulphur Cooling Boilers 

Necessity of the boilers was discussed between PPCL 
and Outokumpu in meeting on 12 th to 16 th September, 
1983 in Espoo. Outokumpu have reduced the number of 
boilers from four to three. S~ill fewer unit system 
is not reasonable due to the structure nf the 
boilers. 

Process Air Fans, Process Gas Fans 

Process air and process gas fans are recorrunended to 
be parallel units, capacity of one being some more 
than half of the total process flow. 



J 

() OUTOKUMPU ENGINEERING 
O+K A DIVISION OF OUTOKUMPU OY 

1. 5. 4 
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In case of failure in one fan, reduced production c 
be continued with the other unit. 

With smaller units it is also easier to find cheape 
equipment in standard models. 

Slag Granulation Equipment 

Two unit system is recommended for operational 
reasons. Four tapping holes and launders are 
proposed, two per each granulation basin. For 
operation it is reasonable to have several tapping 
holes assembled; if there are difficulties with one 
hole, another can be used. Even if some disturbancei 
occur in granulation equipment or rake classifier tl 
other syste~ can be used and sulphur production 
continued. Normally only one granulation system is j 
operation. 

Pumps 

Pumps are proposed to be two or three parallel for 
flexibility and safety in operation. 

Grain Size of the Feed Material 

Concentrates 

Sili~a (Top Shale) 

Standard recommendation for sizing of flash smelter 
concentra~es is 100 % minus 16 mesh (1000 microns) 
and 50-90 % minus 200 mesh (74 microns). Most typica 
sizing used is 100 % minus 65 mesh (210 micron£) and 
60-90 % minus 200 mesh. 

Coarser ground pyrite 100 % minus 50 mesh (297 
microns), 70 % plus 70 mesh (210 microns) and 18 ~ 
minus 200 mesh has been tested twice at the pilot 
plant of Outokumpu in Pori with negative results. 
Part of the material remained unsmelted, specially 
the gangue material. The matte and slag did not 
separate and were nearly impossible to tap. On the 
bottom of the furnace build-ups were formed causing 
difficulties in the operation. 

Standard recommendation for silica flux for flash 
smelters is based on normally used natural sand: 

100 % 
90 % 
80 % 

- 4 mesh 
- 16 mesh 
- 28 mesh 

i4760 microns) 
(1000 microns) 
(595 microns) 
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1-10 

There are references for somewhat coarser flux, e.g. 
in Outokumpu Harjavalta copper smelter sizing of sand 
used successfully is: 

96 % 
50 % 

3 % 

3 mesh 
- 28 mesh 
- 150 mesh 

(6730 microns) 
( 595 microns) 
( 105 mic:=-ons) 

Many smelters are using crushed silica with typical 
sizing of 100 % minus 9-16 mesh (1-2 rn.~). 

Sizing of silica is not as critical as for 
concentrates. Flux is monthly inert n1aterial in the 
reaction shaft. Slag reactions take place mainly in 
the settler. 

Stack Emission of Sulphur Compounds 

1. 5. 6 
S~lpnur Frilling 

1. 5. 7 

Using incinerator furnace and gas scrubbing with 
water and lime stone slurry H2o and sc2-content of 
the exhaust gas can be reducea to valiles none and 
0.05 %, respectively. 

In Vienna meeting 011 29th November 1984 between PPCL, 
UNIDO and Outokumpu, PPCL's representatives expressed 
their desire to prill the sulphur instead of casting. 
Frilling was even earlier recommended by Outokumpu. 

Starting of Oxygen Plant 9 MW Motor 

In negotiations on May 16th '85 in Outokumpu office a 
questions was raised of coPditions to start the big 
motor of oxygen plant. As other possibility a steam 
turbine was proposed. 

The electric motor can be started by supplying an 
additional starting reacto~ (which is included in 
equipment) and in the following conditions: 

short circuit capacity of the 110 kV feeder 
point is minimum 1500 MVA (not known to 
Outokumpu) 

power plant generator is running on some 
load 

allowed voltage drop in 11 kV switchgear is 
at least 9 %. 
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1. 5. 8 
Oxygen enrichment 

1. 5. 9 

Effluent::; 

1-11 

The disadvantages of using turbine motor refer mainly 
to possible shortages in steam supply. Oxygen plants 
technology prefers long operation periods, even with 
small loads and during short st.earn shortages. By 
using an electric motor the operation can be kept on 
with power from the electric network. 

The smelting process is designed to use oxygen 
enriched process air. Total oxygen percentage is 
35 %. 

Reason for use of oxygen enrichmet is mainly the 
smleter gas flow rate. In case of j5 % enrichment the 
gas flow from smelting is 80 000 m /h and in pure ~ir 
smelting with the same pyrite feed about 259 000 m /h. 
Smelting air flows are 81 000 and 240 000 m /h, 
respectively. Auxiliary fuel oil is needed about 
11 t/h in pure air case. Sulphur losses in exhaust 
gas increase with bigger gas flow. 

Gas and air flow rates are in pure air case so 
enourrnous that two parallel smelting and sulphur 
separation lines should be supplied. 

Operation control of smelting is easier in the oxygen 
enrichment case, especially smelting temperature 
control, because only smelting air oxygen percentage 
is to be controlled and no auxiliary oil burner 
control is needed. 

In copper smelting use of oxygen enrichment also 
decreases formation of build-ups in the flash 
furnace. 

According to Outokumpu's experiences wear of 
brickwork lining of flash smelting furnace i~ much 
lower when using excess oxygen. In Outokumpu's 
Harjavalta copper smelter the brickwork needs to be 
repaired only every 4-5 years. 

The main effluents from the process are as follows 

Slag granulate and flue dust 

Flash smelter furnace slag is granulated with water 
and conveyed to a heap. 
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s~~lting fl~c dust, separated from gas stream in 
waste heat boiler and electrostatic precipitators, is 
slurried with water, precipitated in a thickener and 
the underflow pumped to the scraper conveyor of slag. 

From the heap the slag and flue dust waste can be 
carried off by e.g. front end-loader, used as filling 
material and covered by soil. 

Total amount of slag and flue dust to the heap is 
about 94 t/h, water amount of which is about 17 t/h. 

Main components of the slag are: 

Fe 
SiO 
Al 263 s 

45 % 
32 % 

6 % 
1. 6 % 

and of the flue dust: 

31 % 
22 % 
12 % 
10 % 

6 % 

Sulphur washing wastes 

Effluents from the sulphur autoclave washing water 
handling are 

filter drum cake 
oveflow water 

~'::_lter drum cake formation rate is 370 kg/h of which 
m0isture content is 110 kg/h. Insoluble As 2s 3 is 2 % 
of solid material, the rest being elemental sulphur 
and gypsum. 

The cake can be carried to a special storage area, 
built e.g. of concrete. 

The overflow water flow rat~ is 9-10 m3/h. Its 
pH-value is about 3 and As-content 16 mg/l. 

If the authorities of India do not allow it to be 
pumped to drainage, an evaporation pond ca~ be built. 
The area of the pond should be about 700 rn . The 
bottom should be cf concrete, covered by elemental 
sulphur. 

Dried solid material is every now and then gathered 
from the bottom of the pond. The pond price is not 
included in economic evaluation. 
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Exhaust gas 

Boiler blow-down 

1. 6 
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The flow rate of exhaust gas out from the stac~ with 
the nominal capacity of the plant is 180 000 m /h 
CNTP) and its temperature is 60 °c. 
Gas analysis is 

co 0.11 % 

~06 0.05 % 
23.6 % 

c62 
17.3 % 

02 1. 3 % 

N2 57.6 % 

steam 

Medium flow rate of blow down from the boilers to the 
blow down tank is about 8 t/h. However, the stream is 
not constant, it varies according to the need of blow 
down. 

The condensate from the tank (80-90 °c) can be 
directed to drainage, or it can be used to heating or 
drying purposes. The use of the water needs however 
more detailed design. 

overall Schedule for Plant Supply 

Bar Chart Schedule, 
Dwg No. 360 901 100 011-3 RevO 
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2. 
BASIC DATA 

2.1 Plant Site, Raw Materials, Utilities and Consumables, 
Cost Data 

2.2 Raw Materials 

2 
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2.1 
Plant site, raw materials, utilities and consumables, 
transportation, cost data 

See the following attachment: 
SITE DETAILS OF AMJHORE AREA AND INDIAN 
COST DATA OF SOME IMPORTANT ITEMS 
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• ,...,,..... ........... r---~~...-
___ - ---- - =--·......:.--~ -

SITE DETAILS OF AMJHORE AREA AND INDIAN 
COST DATA OF SOME IHPORTA?.T ITEMS 

1 ~ LOCATION OF THE AMJHORE, DISTT. ROHTAS, BIHAR, INDIA 
I.NDUSTRIAL .AREA 

1.1 General Plant Area : Map attached 
(map/air photo&raph) 

1.2 

Road and railway net: A metal road exists that leads to the 
nearest town and Railway head at Dehri­
on-Sone, (Eastern Railway) about 35 Kms. 
away. The Company has its own railway 
sidi~ facilities at this Railway Station 
where 35 Waions ~an be accommodated. 

Electri.c line . 440 V-AC, 50 Hz. 3 Ph . 
net wa::-k 

Town SJ:-eas . Nearest town - Dehri-On-Sone . 
( 35 Kms. away ) 

Harbours : Ne are st Harb our . Calcutta . 
(575 Kms. away) 

Industrial Area . Map attached . 
(map, scale spprox. 
1i2000) 

Ground elevation . 165 M.S.L. . 
Road and Railway As ~iven at 1.1 
connection 

Connection for water: Tubewell water supply exists and dischar&e 
supply al'.13 water is to the nearest river(about 4 Km.s. away) 
diechar&e. thro-wth natural water course. 

Connection for 
electric supply. 

lh:mpin& are as 

The layout of over-head line has been 
shown in the map. 

: About 240 hectare around project site. 

2. PLANT CONDITIONS 

2.1 Exis·t1%1£ services 
et the area( if BilY) 

- . 

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

' ••• 2/ ••• 
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2.2 Steam 

Layolrl of existin& system : Not exietiil.i at present. 
Diaaram o ! existi~ system 
Connection Points 
Steam temperature 
Ste am pre ssuri:t 
Amount availabJ.e 

2.3 Plant air(compressed air) 

Layout of ex.1stin£ system 
Connection points 
Air pressure 
Amount available 

2.4 Water(f'resh water, 
cooliil.i water) 

Coolin£ water 

Pre sh water 

. • . . 
Layout of existina system : 

Dia£ram of eXistin£ system: 

Connection points 

Amount available 

.A.nalyeis 

a) chloride content . . 
in m&/100 am. 

b) sulphate content . • 
c) pH • • 

3 sets of electrical compressors 
eaoh(2250 cfm, 11 O psi) are avai­
lable and one diesel portable 
compressor(250 cfm, 100 psi) is 
available which meet the require­
ments of mines). There is no 
surplus capacity. 
MIKE 
ER - 8 Atlas Copoo(Sweden) 
Reciprocatilli Type Compressors 
435 HP each. 

Exists for only compressors 

Fresh water from tubewell is 
used. Layout •s per map. 

At present we are &ettin£ water 
from four tubewells, about 2.7 mill. 
litres per day. This oan be further 
increased to meet the additional 
requirements • 

0.47 

200 ppm 

6.5 

• ••• 31 ••• 
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d) TUI:"bidity . 5 ppm . 
e) Total hsrdnese . 432 . 
:f) Total solid . 480 . 
&) .Avera£e water temp.: 25·0 

h) Max. water temp. 

2.5 Sewa&e 
Locations 
Capacities 

2.6 Fuel 011 

Layout of exist1D£ 
system 

DiS£I"am of existi1~ 
system 
Oil pressure 
Connection poin·'a 
Capacity of stora£e 
tanks 

2.7 Electricity 
Layout of existinA 
system · 

Dia£ram of existin£ 
eystem 
Vol ta£e, phase and 
treguency !or various 
efficiency ra~e o! 
motors, li&htini and 
instrumentation. 

. ;o·c • 

: Main open natural drainaee channel 
is connected to Sane River, which is 
about 4 Km.a. away. 

. . HSD oil and petrol tank is installec 
in the project site. 

: Tank for HSD oil and petrol havi11£ 
15000 litres capacity each. 

. . 

Shown in the map 

11 KV transm.iesion lines ere existi,n£ 
between the main receivin.l; stations 
and various sub-stations. 
Aleo existina - 3.3 KV, 3 pH, 50 Hz 
sync:ronous induction motors for the 
o om press ors. 

plan enclosed. 
550 V, 3 ph, 50 Hz sguirrel o&£e/ 
eliprin&, induction motors tor 
minin£/crusher ins11allations. 
440 V, '3 ph, 50 Hz induction motors 
for bur!aoe and workshop installations. 
440 V, 3 ph, 50 Hz, 4 wire over-head 
line !or sur!aoe li&htin£ • 

••••• 41 ••• 
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2.S Instrumentation 

Information on existin£ 
system. 

Pneumatic equipments other than 
compressors are not havin£ any 
instrumentation. 

Pneumatic or electrical : Sub-station panels and some of the 
starters are havine. ammeters and 
voltmeters only. For domestic 
consumption sin£le phase ener&Y 
me tars are provided. 

2.9 Existin.ii: infrastructl.ll'e 
at the plant areas. 

Road 

Railways 

Repairshop 

Storin£ house 

J,aboratory . . 

Of !ice rooms 

3. ENVIRONMENTAL DATA 

3 .1 Plant elevation from 
sea level 

Metal road is exist.in£ at the 
project site which connects all 
the workin& plaoee. 

: A broad aaU&e railway facilities 
exist at about 35 Km.a. from the 
project site at .Dehri-o:!l-Sone. 
There is a proposal to extend the 
broad &aU£e railway line from 
Dehri-on-Sone to project site. 

• A &ood repair & workshop is available • • 
Workshop is provided with Lethe. dri-
llizl£ 1 &rindin£, weld~ machines 
etc. for the present requirements. 
However, extra facilities can be 
provided if required. 
A Central store is available in which 
about Rs. 50 lakhs (fifty lekhs) inve-
ntory is kept dealin£ with about 
15000 items. Further, house capacity 
can be provided. 
A small laboratory is available \4th 
the facilities to analyse Iron, 
Sulphur, Silica, pH etc. Further 
!aoilities can be provided. 

. A £ood offioe f'acilities exist • 
havil:J£ sufficient nmber or rooms. 

165 M.S.L. 

•••• 5/ ••• 



Soil 
Typeof soil 
Soil loadin£ 

Natural 
Desi£D. 

Level of steady soil 

Grol.lll.d water 
Water level · 

Bed rock 
Level 
Type of surf ace 

5 -

Sai1dy soil 

200 kN/m2 (sate bear in£ capaoi ty at 2 mtrs. 
below the ~ound level on 600 x 600 mm 
plate. 

At a depth of about 1~ meters from £round 
lev"3l on the east'3rn side of the project 
boundary. As we approach towards the hill 
the depth of water table increases. 

12 to 18 meters. 
Lime stone/sand stone. 

3. 3 Earthquake zone 

4. 

4 .1 

4.2 

4.3 

Probability Nil 
Intensity in Richter: Not applicable 
scale 

ATMOSPHERIC DATA 

Monthly air temp. 

Averaate 
Max. 

Min. 

Air pressure 
Avera2e 
Max. 

Min. 

Relative humidity 

Averaate 
Max. 

Min. 

: 35•0 

: 50 • C (durin£ summer) 
: 4•c (duri~ winter) 

. • 

• . 

Normal 
Not available 

sa,t at 4o•c duri~ rainy season 
(July - A~ust period) 

• ••• 6/ ••• 
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4.4 Rein£all end momentary 
and daily extremes 

Rainfall 

4.5 Wind 
Velocity 
Avera£e 
Desi£n 
Preva5li~ direction 

5. TRANSPORT DATA 

5.1 Road and raiiway net 

5.2 Location 0£ harbours 

5.3 Harbour limitations 

5.4 Wei£ht limits 
Roads 

Railways 

5 o 5 Size limits 
Roads 
Railways 

6. DATA FOR PROCESS A11D 
PLANT DESIGN 

6. 1 Desi~ capaoi ty of the 
emelEr. 
Annual reed of pyrite 

6.2 Desian capacity and desi&n: 
philos:>pby of the power 
plant. 

6.3 Pyrite 

. . 

1691 mm in 1980 
1045 mm in 1981 

90 Km per hour - maximum 

South-We st to North-East. 

Main road leadi~ to Deh~i-On-Sone. 

Calcutta Port - 575 Km away 

No limitation 

No limitation 

Standard wa.ecndload 
4 wheeler 24 M.!. 
6 wheeler 55 M.T. 

MSJ':imum width - 5 metre 

626,25G M.T. 

Most o! the requirement of complex 
and complete requirement of smelter 
will be met throU£h captive power 
plant. 

Chemical essay Given separately in the enclosed 
llJ.neraloatical analysis sheet. 
Moisture 
Grain size, screen analysis 

•••• 7 I ••. 
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6.4 Purity requirement of . . 
sulphur product 

6.5 Final form of sulphur . . 
6.6 Storina volumes of raw . . 

materials, utilities 
and products. 

6.7 Analysis, temoerature 
and availability of 
water. 
Sanitary water 
Process water 
Cooli~ water 

6.8 Analysis and availability: 

6.9 

of lime and limestone 

"'-.,,els available(fuel 
oil coal natural £as) 

Type 
Net heatin~ value 
Ultimate wei~ht analysis 
of coal. 

6.10 Buildi~s 

Pillini 
Frame of buildin.£s 
Covers and roofin£ 

6.11 Electrification 
Electric power available 
for the plant 
Voltaee selection 
Feed of main transformer 
Distribution vollaae 
Drive of standard motors 
Drive of bi& motors, 
over 350 KW 

• ' • 1." 
~ .. •..;., . .,,.. ~ ·•~,, 

. . . . 
: 

Free from arsenic I.S.I. Standard 
99.9% 'S' • 

Prilled 

Coal - 15 days requirement 
Water- One day re Quirement 
:Fut.Oil - 10 days requirement. 

Caco
3 8~ 

Si02 7% 
R203 1.511, 

Constructions and materials available. 
Not re QUired 
Steel fr~me 
Asbestoa sheet 

•••• 8/ ••• 
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Frequency 
Pailures in electric : Month No. of Duration of 
power feed 

Breaks 

Fluctuation of 
voltaie 

Fluctuation o! 
frequency !. fo 

6.12 Instrumentation 

. . 
tripings 

Oct. '82 20 
Nov. '82 28 
Dec.'82 10 

460 to 380 volts. 

power off 

7 hours 
19 hours 

2 hours 

Pneumati~ or'elect- Pneumatic preferred. 
rical system 
Vol ta£e and trequancy 
in control and in feed 
of the instrumentation 
equipment 
Recommendations oonoer­
nin£ the manu!aoturiili 
or instrunentation 

6.13 Requirements for 
envir0I1?J1ental protection 

Permissible limits of 
£BS emission to the 
etmJsphere. 

24 mts. 

Sulphur dioXide 
Sulphur trioxide 
Carbon monoxide 
Hydro&en sulphide 

4 K&./Te. of 10°" acid produced 

7. LOCAL UNIT PRICES Ji .... 
C1PI~J.1 OJST ESTIMA~~ 

Buildin& and const­
rue ti on work 
Unit prices for the 
followin£: 
- Pilin£(50 M loD£, 

660 mm die) 

o. 5 !\£./Te " " 

Follow EPA Standards 

52.; ~o 
:rs.a.,, 000/ per each 

•••. 91 ••• 
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- concrete mass, ready installed 

includin£ boardin& and steel 
re inf oroement s. 

- supporting steel constructions 
ready installed, painted 

- walls and rootin£s of indust-
rial buildin£s 

- otfioes, cha~e rooms 
- earth excavation 
- earth flillin£ 
- rock blastin£ 
- asphalt covers 

I 

EQuipment~ and materials 

- Mild steel construction, 
ready installed 
- sheets 
- profiles 

- Acid proof steel sheets oonst­
ructi on, ready installed 

- Plastics 
- pvc 
- reinforced plastics 

- PE 

- Lead linin£, ready installed 
- sheet linin& ( 3 mm thick ) 
- hom~£enous lini.D£ 

t~lc...~&ah1 0 r) 

C.ol Lt n-i n 
~Lab 

... ~~;.'a,o~ 

• • • 

• • • 

• • • 

• • • . . . 
. . . 
. . . 
... 

Rs • ,g, 900/Te. 

Rs • ~m2 
Ps • 1 1 i00/m2 

Pis • l-;./m3 

Ps • ~/m3 
R.s • '6"/m3 ,.. 
ft> • 100/mc:: 

.Mate=iale 
and aanuf. 

15. 

20/k£ 

30/kG. 

180/k,£ 

tee/ki 
10/k£ 

11 OO/m2 

5000/m2 

- Heat insulation, ready installed 
inc. covers. 
- thickness 100 mm 
- thickness 200 mm 

•••• 10/ ••• 

l2s . 1) 3 5b /, n., 'l 
l2 S. "2, Ro-o / m3 
~~ J, s~1~l 
~s. ~,~~ f>"""'l3 

, o, ()CJC /t 
~51~~ 

I I -:>'?l'o I n., '-

-1-t/.._,l 
2o I ;,,3 

35 I ~'3 

Transport 
and erect. 

Rs. 

3Z'/k£ 

7...t°/k£ -
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- Paintin& (ordinary) ••• 25/m2 

- Rubber lini~, ready 
installed ( 3mm) ... Rs. 600/m2 

- Copper profiles and sheets 

Conetructions(ready installed) 

- Service platforms, stairs 
e·tc.of mild steel 

- Tanks, bins etc. of mild 
steel. 

- Tanks of acid proof steel 

... 

. .. 
••• 

- Tanks o! reinforced plastics •• 

- Gae ducts of mild steel ••• 

Examples of the prices of 
available equipment, main 
technical data specified: 

- Pumps 
- type - horizontal,centri-

fugal. 
- capacity 25 m3 /hr. 
- pressure 50 MLC 
- material SS 316 

••• 

- electric power 10 BB drive 

- Belt conveyors 
- type-horizontal, troU£hed, 

three roll irOund conveyor 
- capacity 200 TPH ••• 

- width 750 mm 

- len£th 91.5 M 

- Air and e.ae fans 

Materials 
and manuf. 

Pis. 

15/k2 

20/~ 

180/k& 

Transp. 
and erec. 

Rs. 

3 ,Z/k£. 

3 ,Zike. 

@e/li 1 :JS I~ "3 jlk.J!. 
20/k£ 3,i.tu. 

2:3 I & ~-0 . ""'° 
!ls. 1o,31 o. oe 10$ 

A /Jbo1 000.oo ~o ~4 
~.'451999.&Q Rs. 4di,QQ8:09 

- type-centr1fue.al blower 
- ca pac ity-1 0800 NM3 /hr. , • . Ps. 1 07, 000. 00 1 O;{, 

•••• 111 ••• 
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- 11rissure - 7 00 mm. W£. 

- material - casin&-MSRL Impeller SS 316 

- operatina. temperature Go·c. 
- Cranes and hoists Elect~ic hoist 

- 11ftin£ capacity - 2 T. 
- len2:th of brid2e - 12 M. 

- 3oilers 
- capacity - 20 TPH 
- fuel to be used-Fuel oil 

2 
- pressure - 12 ~./cm 

- Lorries 
- type - ordinary 
- loadin&. capacity-12 Te. 

- ForK lift trucks 
- type 
- liftin£ capacity 

- Front end leaders 
- t~·pe - Tyre mounted 

- capacity - 153 m3 

- ~lectric motors 

- power - 75 HP 
- volta~e - 415 V 
- rotatin& speed-1500 rpm 
type - eynchronous, TEFC 

squirrel oa&e 

- Ball mills 
- diameter - 1.5 M 
- len£th - 2.4 M 
- linin£ material-Rubber 
- electric motor- 75 HP 

2 l)!J 1 e oo. D"O 

P5.2001 OG0.00 

$' 
Total ~.~ lakhs 

~ 
1 

f-eO> 01'0.e?O 

R.5. -1 ,011,;GQ,OG-

Rs. 60,000.00 

4, ~, ~.61) 
R.5. l, o~ 8, ooo, oo 

ft:>. 6. ooo. 00 

A ~ " &-0-0 • "'"O 
Rs. 1-00,600.00 

•••• 121 ••• 
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- ball cbar£e - 5.5 Te. 

- Drum filters 
- filter area - 67.2 M

2 

- filter cloth-polypropylene 
- material-Carbon steel ~.22,50,000.00 ( total ) 

7.3 Electrification devices 

- Transf armers 5 ••.•. 20 M:V A: 5 MVA 11 a.KV /11 kv I **TRAl~FC·RHER 
- volta&e ~.750,000.00 

- Transformers 500 ••• 1500KVA:1000 KVA.1H\."V/433V, A*TRANSFORMER 
- Volta£e ~. ~.10,eee.go 

f; "t::>OJ 80"0. O'O 

- Cables ( 3 core) 
- crmse section area 120 mm.

2 

- insul stion PVC 
(steelwire armoured) 

- Cable racks R.5.10~ 

- Instrumentation Cable Trays 
Haterial-Al./Anodized Al R.5. 125/m. 

7.4 PijiDB:: coat of materials and 
erection, sizes specified R.5. 

- welded steel pipes ~/k& 7.."1 /~ 
- seamless steel pipes l:S'/k& "2." I~ 
- Acid proof steel pipes 1-6&/k2 '2.&o/~ 
- Copper pipes 60/kat 

- Plastic pipes 25-300/k& 

- Lead pipes -25/k£ ~ o/"'-j 
- High pressure pipes 20/k& 

- Curves !lan&ee~Carbon-steel~~~ 35/~ - Collars and 
- T-pieces 20/k£ 

- Valves 
- Carbon steel, 15-250 NB 
- Gate (FG. 7 00 5000) -s:> J eeo 
- Globe ( ~.400-.,aec;) so / e b-?> 

•••• 13/ ••• 
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- Pipe brid&ae and fitti112s 

1. 5 Erection and installation work 

- Wa&e s with a c:cial c ost 
- skilled labour 
- helpers 

7.6 TaJCes and duties of equipment, 
materials, erection etc • 

I, ~60 1-000/month 
1/2..o O 500/month 

.f2 
- local suppliers 1fJ, excise duty~ 4% S.T. 
- foreie.n supolies 4-6% customs duty of CIF prices . ~~ 

- En£&.commissioni~ etc. 25% 

8. LOCAL DATA FOR OPERATING 
COST EST IMA TE 

8.1 Unit prices and availability 
of the followin£ utilities and 
supplies at the industrial area: 

Qeelifl& we'\er 
Coal 

Fuel oil 
Natural &as 
Bleetl'ieity 
Propone (LPG) 

Sulphuric Acid 
Lime 

Cost-fl>. 
1 

0.50 

200.00 '1.'50."o 
2400.00 31N1 .. ~o 

0165 

~ S.1. '4 
.goo.a& ,I~- f}O 

600.00 
Limestone 20 to 30 

HC1 ( 3°" Acid ) 
NaOH( Solid-Rayon Grade ) 
Grindini balls for ball mill 
Refractory brior..s 

- ch:.~ome ma£nesite 

330.00 
6500.00 

10000.00 

e.oo 

- shamotte Not available in India 

Unit 
M3 
M3 
Te 

Te 

lfwa 
k&. 

Te 

Te 

Te 

Te 

Te 

Te 

brick 

•••• 14/ ••• 
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B. 2 Wa&e s and eelarie a includin£ social 
costs: 

~ 
3.,0D'0/-

B.3 

B.4 

Mana&ers 
Operati~ En£ineers) 
Foreman ) 

Skilled labour 
Unskilled labour 

Daily, 1'•eekly and E!."'1-."U.Bl opera tin£ 
time of personnel. 

1,3Ge/­
.+,0Ge/-

21~ /-
4;8o-o/-

1,2eo/-

Daily 8 hrs., weekly 48 hrs. and annual 2400 hrs. 

~pop:t,.a:t,.i~S-0!-r-S~""'lllP.~i.a 
liq frs-.a~ducts: 

Road fre iih.:t..a___ is. o. 25 to 0 on km. 

Railway trei2:ht~ on material transported 
an<f~~au~ rail -line. 

costs ) Works o~ ut 2 
costs ) 3% of F.O.B • 

• 

9. DATA FOR ESTIMATION OF R..E.'VENUES 

Unit prices of producta(ex-works) 
to be used in profitability 
calculations: 

Iron calcine 

- Fe 
- s 
- Cu 
- Si02 

v 

No val!'e 

appr. 65% 
" 0.5~ 
" o.o~ 
II 5~ 

Elemental sulphur(liQuid ) 211 ~ 3/-
Elemental sulphur (solid ) ~. +;-350/- for fertilizer use 

and ~.'2t1-.500/- for non-fertilizer use. 
~'3/-

So2-bearin£ process &ases er 
manu!acturin.£ of sulphuric acid 

So2-content appr. 7-9 vol.~ 
o2-content appr. 6-7 vol.~ 

•••• 15/ ••• 
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10. DATA FCR PROFITABILITY CALUJLATIONS 

1o.1 Tax leKislation 
Depreciations 
Area re£ulat1ons of 
taxation 

Tax free re serve re~e­
tions 

to.cl 
- ~ St:ai£ht Line Method 
- A tax holld ay of 7 -ye are may be 

considered for profitability 
evaluation. 

percentazes of income 
pm-chase tax 

tax- 55~ + 5% s.c. 

- 4% 
Other truces - exise duty ~ 

10.2 Capital stock 

Amount - 5C>.' of total invest. 

10. 3 

10.4 

ReQUirements and limitations 
of aividende 

Financin£ terms of 
coat. 

investment 
-/too 

- thPee years Grace period 
interest 

A'~.o 
- ~ for loll£ term loan and 

~1,S ~ for short term loan. 

Pay back period 

~ ts11• :!i!!!!! tab• """ d a~ rate of exc1lan£e --... 

Ind"tan Rupees 

***** 

- 10 years. 

------. ----..... 

WWW 1 us $ C ~. 9.5 

., ... ~.,I"';.,.,..,_ a.;~,_.,·~ . 



TYPICAL ANAL!SIS OF PYRITES 

Percent 

Sulphide Sulphlll"(S) 38.04 

Sulphate Sulphur(S) ... 1.41 

S"ilica (Si02) ••• 15.28 

Tota 1 Iron(Fe ) ... 35. 72 

Al Ullin a ( Al2 0"5 ) ••• 2.09 

Calcium Oxide (CaO) ••• Traces 

Ma&nesium Oxide (MatO) ••• Traces 

Volatile matter @ aoo·c 
in one hour ••• 31.06 

Arsenic (As) ••• 50 Parts/Million 

****** 



() OUTOKUMPU ENGINEERING 
O+K A DIVISION OF OUTOKUMPU OY 

2.2 
Raw materials 

2.2.1 
Pyrite ore 

2.2.2 
Top shale 

2.2.3 
Coal 

Ssulphide 
Ssulphate % 
Fe 
As 
c 
Si02 
Al203 

38.04 % 
1. 41 % 

35.72 % 
Q,0905 
1.0 % 

15.28 % 
2.09 % 

% o. 00'5 °l. 

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

Ssulphide 9.2 % 

Ssulphate 1.6 % 

Fe 11.2 % 

c 2.6 % 
Si02 50.4 % 

Al203 13. 2 % 

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

Ctot 62.5 % 

Cf ix 51. 0 % 
Volatiles 20.0 % 
Moisture 4.0 % 
Ash 25.0 % 

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

Analysis of ash: 
Si02 40 % 
Cao 10 % 
Al203 20 % 

Fe203 20 % 



() OUTOKUMPU ENGINEERING 
O+K A DIVISION 0"' OUTOKUMPU OY 

' ---- -

2.2.4 
Fuel oil 

2.2.5 
Slacked lime 

2.2.6 
Sulphuric acid 

2.2.7 
Catalyst mass 

2.2.8 
Lime stone 

Bunker C 
c 
H 
s 
N 
0 

85 % 
11 % 

3.5 % 
0.1 % 
0.4 % 

Net heat of combustion 

Ca (OH)2 
Balance 

Al203 
cao 
Fe 
Si02 

90 % 
10 % 

94 % 

34 % 
21 % 

7 % 
3 % 

80 % 

2-3 

40.5 MJ/kg 



() OUTOKUMPU ENGINEERING 
O+K A DIVISION OF OUTOKUMPU OY 

3 PROCESS DESIGN 

3.1 
3 .1.1 
3.1.1.1 
3.1.1.2 
3.1.1.3 
3 .1. 2 
3.1.2.1 
3.1.2.2 
3.1.2.3 
3 .1. 3 
3.1.3.1 
3.1.3.2 
3.1.3.3 
3.1.3.4 
3.1.3.5 
3.1.3.6 
3.2 
3.2.1 
3.2.2 
3.3 

Process Description 
Flash Smelting Area 
Drying of Feed Material 
Flash Smelting 
Reduction and Process Gas Handling 
Sulphur Plant Area 
Sulphur Recovery 
Sulohur Washing 
Sulphur Frilling 
Additional Plant Areas 
Power Plant 
Coal Plant 
Oxygen Plant 
Water Treatment Plant 
Lime Stone Slurry Preparation Plant 
Compressed Air Station 
Process Calculations 
Flash Smelting Area 
Sulphur Plant Area 
Process Flow Sheets 

Flash Smelter and Sulphur Plant Process Flow 
Sheet 
360 100 901 002-1 Rev 3 
Power Plant, Steam Flowsheet 
360 100 901 010- 1 Rev 0 

3 



() OUTOKUMPU ENGINEERING 
(.)+K A DIVISION OF OUTOKUMPU OY 

., 

..J 

PROCESS DESIGN 

3.1 

3-1 

Process Description 

3 .1. 1 
Flash Smelting Area 

3.1.1.1 
Drying of Feed Materials 

3.1.1.2 
Flash Smelting 

The ground and predr!ed pyrite ore is the starting 
material of the sulphur production. The grain size of 
the pyrite is 80 % - 74 um and moisture 8 %. 

From the concentrate day bins the pyrite ore and top 
shale 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 lOOoC. The exhaust gas contains dust, which is 
separated in the bag filter. The dried material is 
pneumatically conveyed to the dried charge bin. 

The feed material mixture consists of pyrite ore and 
top shale. The top shale amount is regulated so that 
all the iron of the pyrite can be slagged. The pro­
cess air is enriched with technical oxygen. With oxy­
gen enrichment the temperature of the furnace is 
controlled and with the total oqygen amount the oxi­
dation of sulphur and iron is controlled. 

The feed mixture is fed through the roof of the reac­
tion shaft by means of the concentrate burner. Inside 
the reaction shaft the well distributed pyrite and 
the top shale 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 a~e 
heated up and smelted after many differen•_ -hemL;al 
reactions. As a result of the reactions slag and 
sulphur containing gas are produced. 

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. 



() OUTOKUMPU ENGINEERING 
,Q+K A DIVISION OF OUTOKUMPU OY 

3-2 

3.1.1.3 
Reduction and Process Gas Handling 

After the reaction shaft the gas contains 502 and 
therefore reduction of the gas is carried out in th 
uptake shaft of the flash smelting furnace in order 
to produce elemental sulphur. The following main re 
actions take place in reduction: 

C + C02 ---> 2CO 

502 + 2CO ---> 0.5 S2 + 2C02 

502 + 2H2 ---> 0.5 S2 + 2H20 

S2 + 2H2 ---> 2H2S 

At the same time the oxidic dust components are sul 
hidized. 

In the rear end of the settler part coal dust is 
burned w. '1 oxygen Pnriched air to raise the temper 
ture of ._ __ e smeltin'} gas for the reduction. 

The reduction is performed by injecting coal dust ( 
% - 74 um) against the gas flow. 

The maximum sulphur production is obtained when the 
gas after reduction contains a little less S02 than 
half of the sum (H2S + H2 +co+ COS). 

The reduction is endothermic and the temperature 
decreases. The temperature after the reduction is 
1230 oc. 

The reauced process gas together with molten dust i 
fed into the waste heat boiler, where cooling and 
solidyfying of dust compounds take place. The boile: 
consists of a radiation chamber and convection sec­
tion. The gas is cooled to 350oC by the boiler and 
saturated steam is produced at 70 bar. A m~nor part 
of the dust is separateJ in the boiler and the rema. 
ning dust in two el~ctrostatic precipitators workinc 
parallel at a temperature of 360oC. 

The dusts from the boiler and electrostatic precipi· 
tato~s are taken out through water seals and fed to 
thickener. 

When the gas is being cooled in the waste heat boi­
ler, many reactions take place between gas compo­
nents: 



(") OUTOKUMPU ENGINEERING 
O+K A DIVISION OF OUTOKUMPU OY 

3. 1. 2 
Sulphur Plant Area 

3.1.2.1 
Sulphur Recovery 
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2 co + 502 ---> 2 C02 + l/n Sn 

2 co + S2 ---> 2 cos 

2 H2 + 502 ---> 2H20 + l/n Sn 

2 H2 + S2 ---> 2 H2S 

Also sulphur vapour S2 polymerizes to S4, S6 and 
SB. 

After the elctrostatic precipitators the cleaned gas 
is led into the sulphur condensing boiler, where the 
gas is further cooled dow~ to 150oC and at he 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 pres­
sure of 1. 7 ba:i.:-. 

Part of the condensed sulphur is taken from the bot­
tom of the boiler and the rest is carried over by the 
gas. These sulphur drops are caught from the gas in 
the agglornerator and demister. 

After the demister the gas is reheated to 430oC in 
the 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 + S02 ---> 1/n Sn + 2 C02 

COS + H20 ---> H2S + C02 

These reactions are exothermic and thus the process 
gas temperature increases to 480oC. A high alumina 
cement with Al203 as active material is used as cata­
lyst. 

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 
temperature of the gas to 250oC before cold cata­
lyzers. 

The main reaction of the cold catalyzers is: 
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S02 + 2 H2S ---> 3/n Sn + 2 H20 

The reaction is slightly exothermic and increases the 
temperature of the gas to about 260oC. The same cata­
lyst as in the hot catalyzer is used. 

After the cold catalyzers the elemental sulphur is 
recovered from the gas in sulphur condensing towers. 
Liquid ~~lphur is sprayed in the towers, where is 
meets the process gas counter-currently cooling down 
the gas to l35oC and condensing sulphur from the gas. 

The liquid and condensed sulphur flows from the 
sulphur condensing towers to the sulphur circulating 
tank and from there the sulphur is pumped through 
sulphur cooling boilers back to the sulphur conden­
sing towers. In the suplhur cooling goilers th~ 
sulphure temperature drops from 133 C to 123 C. The 
boiler produces saturated steam at he pressure of 1.7 
bar. 

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

After the condensing towers there is a little sulphar 
in the gas as drops. These are caught in a demister. 

Minor amounts of H 2o in the gas are converted mainly 
to so, by an incin~rator, where oil is burned0 The 
gas t~mperature after the incinerator is 400 C. 

Before directing into the stack the gas is 
still washed with a scrubber-absorption tower system, 
in scrubber by water and in absorption tower by lime 
stone slurry. Thus the so2-percentage of the gas is 
reduced to 0.05 % with no tt 2s. Temperature of the 
exhaust gas is 60°. 

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 arse­
nic from the waste liquid. The arsenic precipitate 
formed is separated in a thickener and in a filter. 
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The liquid sulphur is fed to a sulphur ta~k, where 
the tempercture of the sulphur is 125 oC. 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 sulphur spray to cool sulphur 
drops and to slow down falling speed. 

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

Additional Plant Areas 

3.1.3.1 
Power Plant 

Waste heat from flash smelting furnace is recovered 
by a waste heat boiler which produces saturated high 
pressure steam of 70 bar. 

Main part of the high pressure steam is superheated 
up to 500 oC in a separate, coal fired superheater. 
The superheated steam is then used for generation of 
electric power in a turboalternator. Part of the 
waste heat boiler steam is reduced to 20 bar and used 
in the steam dryers. 

During shut downs of the smelter the minimum required 
steam production is ensured by an oil fired auxliary 
boiler. 

The turbine of the turboalternator is of condensing 
type. The steam flows through the turbine to a 
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 uti­
lized mainly as heating agent in the feed water tank 
and in sulphur handling equipment. 

The steam of 1.7 bar from sulphur condensing and 
liquid sulphur cooling boilers is utilized as heating 
agent for make up water. 

The power consumption of ti.e whole area wi 1 l he about 
17. 5 MW by full load. The rated power of the tiirboal­
ternator will be 25 MW. 
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The power generation exceeds the consumption of the 
plant, and the excess power can be transferred out of 
the plant area. 

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 % mi­
nus 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 and to a storage bin for 
superheater burner coal. Further to burners it is 
again transferred pneumatically. 

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 at ca­
pacity to meet plant requirements. 

The air separation plant produces oxygen to enrich 
the flash smelting furnace process air and combustion 
air and to burn open the furnace tap holes. 

The plant operates according to the low-pressure pro­
cess with double refrigeration. Drying of the air 
after cooling as well as simultaneous elimination of 
the carbon and sulphur dioxides is performed by means 
of molecular sieves. 

The purity of produced oxygen is 95 %. 

Water Treatment Plant 

The water treatment pla~t and cooling water 
circulation are included in offsite facilities. 

Separate water types needed on the plant area are 
filtered raw water, demineralized water and semi-soft 
water. 
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3.1.3.5 
Lime Stone Slurry Preparation Plant 

3.1.3.6 

In the absorption tower the process gas is washed 
with limestone slurry. 

The limestone is ground and screened before mixing 
with water. The CaC03 - content of the limestone is 
80 %. 

Compressed Air Station 

At the compressed air station pressure air for the 
needs of the plant is produced in 7 bar abs. 
pressure. 
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3.2 
Process Calculations 

Th0 temperature of the air is supfosed to be 
40 c and its relative humidity 80 %. 
The oxygen percentage of the technical oxygen 
is 95 %. 

Note: All gas volumes are at normal state i.e. 
1 bar, ooc. 

Boiler pressure figures are absolute values. 

3.2.1 
Flash Smelting Area 

Steam Dryer 

Pyrite ore (dry) 
- moisture (wet basis) 

Top shale (dry) 
- moisture (wet basis) 

Steam 20 bar, 21ooc 

Dryer exhaust gas 
- temperature 

Flash Smelting Furnace 

Pyrite 
Top Shale 

Air to reaction shaft 
Oxyg~n to reaction shaft 
- temperature 
- oxygen enrichment 

Distribution and 
leakage air 

Slag 

Gas after smelting 
- temperature 
- analysis 

t/h 
% 

t/h 
% 

t/h 

~3/h 
c 

t/h 
t/h 

3 m3/h 
m /h 
oc 
% 

m3/h 

t/h 

m3/h 
oc 
% 
% 
% 
% 
% 
% 
% 
% 

83.5 
8.0 

20.0 
8.0 

18 

24200 
100 

83.5 
20.0 

65700 
15150 

40 
35.2 

2000 

67.2 

80100 
1390 

0.2 
0.0 
0.5 

26.7 
1. 4 
4.5 
2.7 

64.0 
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Coal to settler t/h 3.2 
Combustion air m3/h 13700 
Oxygen m3/h 1800 
- temperature oc 40 
- oxygen enrichment % 30 

Coal for reduction t~h 17.6 
Injection air m /h 2200 

Flue dust t/h 10.6 

Gas after furnace m3/h 115000 
- temperature oc 1230 
- analysis H % 1.2 

H2s % 1.1 
c3 % 5.6 
cos % 0.2 
so2 % 3.6 
s % 7.6 
H20 % 9.3 
c32 % 16.3 
N2 % 55.1 

Waste heat boiler 

Flue dust from boiler t/h 2.1 
Steam production t/h 111 
- pressure gar 70 
- feed water temperature 150 

Gas after boiler m3/h 108700 
- temperature oc 350 
- analysis H % 0.2 

H2S % 1. 7 
c3 % 2.1 
cos % 1.2 
so2 % 2.2 
s2···s0 % 2.9 
HbO % 10.5 
c 2 % 20.2 
N2 % 59.0 
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Electrostatic Precipitators 

Flue dust from precipitators 

Gas after precipitator 
-temperature 
-analysis 

3.2.2 Sulphur Plant Area 

Sulphur condensing boiler and demister 

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

Gas after demister 
- temperature 

Gas reheater 

Oil 
Combustion air 

Gas after reheater 
- temperature 

Hot catalyzer 

Gas after catalyzer 
- temperature 
- analysis 

t/h 

t/h 
t/h 
bar 
oc 
t/h 
Bar 

c 

m3/h 
oc 

m3/h 
oc 
% 
% 
% 
% 
% 
% 
% 
% 

3-10 

8.5 

112200 
360 

0.2 
1.5 
1. 7 
1. 3 
2.3 
2.8 

12.6 
19.7 
57.9 

24.1 
16.5 

5.5 
150 

7.3 
1. 7 

105 

109100 
150 

1.35 
15800 

126300 
426 

125500 
480 

1.85 
0.08 
0.10 
1.17 
0.50 

13.0 
21.8 
61. 5 
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Gas cooling boiler 

Sulphur production t/h 1.4 
Steam production t/h 22.7 
- pressure bar 5.5 
- feed water temperature OC 150 

Gas after boiler m3/h 125100 
- temperature oc 250 

Cold catalyzers 

Gas after catalyzers m3/h 124800 
- temperature oc 259 
- analysis ~3s % 0.52 

% 0.07 
cos % 0.08 
S02 % 0.52 
S6,S8 % 0.44 

HOO % 14.4 
c 2 % 22.0 
N2 % 62.0 

Sulphur condensing towers and demister 

Sulphur production t/h 4.9 

Gas after demister m3/h 127000 
- temperature oc 135 
- analysis ~Os % 0.51 

% 0.07 
cos % 0.08 
502 % 0.51 
s % 0.01 
H80 % 14.3 
c32 % 21. 6 
02 % 0.4 
N2 % 62.5 

Sulphur cooling boilers 

Steam production t/h 10.4 
- pressure bar 1. 7 
- feed water temperature oc 105 
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Incinerator 

Oil t/h 1.2 
Combustion air rn3/h 14000 
Secondary air rn3/h 16200 

Gas after incinerator rn3/h 158000 
- temperature oc 400 
- analysis co % 0.13 

S02 % 1.23 
H20 % 13.9 
C02 % 18.5 
02 % 1.5 
N2 % 64.7 

Prescrubber and absorber 

Prescrubber water t/h 200 
Limestone (80 % CaC03) t/h 12 
Residue (dry) t/h 16 

Gas after absorber rn3/h 180000 
- temperature oc 60 
- analysis co % 0.11 

S02 % 0.05 
H20 % 23.6 
C02 % 17.3 
02 % 1.3 
N2 % 57.6 

I 
- ---------
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MATERIAL BALANCE OF THE FLASH SMELTING FURNACE 

Amount s Fe Si02 Al203 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 20000 10.8 2160 11.2 2240 50.4 10080 13.2 2640 2.6 520 
Coal 20760 0.5 100 3.6 750 10.4 2160 5.2 1080 64.8 13450 

35200 32820 25000 5460 14800 

Out: 
Slag 67140 1.65 1105 45.4 30470 32.3 21700 6.2 4170 
Flue dust 10580 6.0 635 22.3 2350 31.2 3300 12.2 1290 10.8 1140 
Furnace gas 33460 13660 

35200 32820 25000 5460 14800 
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PLANT DESIGN 

4.l 

4. J.. l 
4.:.. 2 

4.1 2.1 
4.l.2.2 
4.1.2.3 
4.2.1.4 

4 .1. 3 

4.1.3.1 
4.1.3.2 
4.1.3.3 

4 .1. 4 

4.1.4.1 
4.1.4.2 
4.1.4.3 
4.1.4.4 
4.1.4.5 
4.1.4.6 

4.2 

4. 2. 1 
4. 2. 2 

4.3 

4. 3. 1 
4. 3. 2 

4. 4 

Plant Description 

General 
Flash Smelter Area 200 

Dryer and FSF Area 210 
Flash Smelting Furnace Area 220 
Process Gas Handli~g Area 230 
Flue Dust Handling Area 240 

Sulphur Plant Area 300 
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4. 5. 1 
4. 5. 2 
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4.7 Sulphur Recovery Plant -228000 TPA 
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4.8 Drawings 

Dwg Title Dwg No. Rev. No. 

Flash Smelter and Sulphur Plant 360 
Equipment Diagram 

100 901 004-9 3 

Coal Plant 360 100 901 008-1 1 
Equipment Diagram 

Power Plant 360 100 901 009-1 1 
Equipment Diagram 

Flash Smelter and Sulphur Plant 360 100 901 012-1 0 
Water Main Flow Diagram 

Flash Smelter and Sulphur Plant 
Site Plan 

360 100 902 004-9 2 

Flash Smelter and Sulphur Plant 
Plot Plan 

360 100 902 005-1 2 

Flash Smelter Area 360 100 902 006-0 0 
Plant Layout, Plan 

Flash Smelter Area 360 
Playout Layout 

100 902 007-0 1 

Sections A-A and B-B 

Sulphur Plant Area 360 100 902 008-0 1 
Plant Layout, Plan 

Sulphur Plant Area 360 
Plant Layout 

100 902 009-0 1 

Sections C-C, D-D and E-E 

Coal Plant and Power Plant 360 100-902 010-0 1 
Plant Layout 
Plan and Section 

Flash Smelter and Sulphurm Plant 360 FHS 0001-9 0 
Instrumentation 
The Most Important Control Loops 
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4 
PLANT DESIGN 

4. 1 
Plant Description 

4 .1.1 
General 

4. 1. 2 

Site Plan 
Plot Plan 

Dwg No. 360 
Dwg No. 360 

100 
200 

902 
902 

004-9 
005-1 

Rev. 2 
Rev. 2 

The plant area is situated in Arnjhore at the 
industrial area of PPCL, about half a kilometer south 
from the top of Hathini hill, alongside the proposed 
railway. 

The sulphur smelter plant is a complete unit 
producing elemental sulphur from ground pyrite ore. 
The plant includes power station to generate the 
electric power the whole plant needs from steam that 
the process produces. Coal needed as well as boiler 
water are treated in their own handling plants on the 
plant area. 

Flash Smelter Area 200 

4.1.2.1 

Layout 
SectioI"I 

Dwg No. 
Dwg No. 

360 
360 

100 
100 

902 
902 

006-0 
007-0 

Rev. 0 
Rev. l 

Dryer and FSF Feed Area 210 

4.1.2.2 

Ground pyrite ore and top shale are transferred to 
concentrate day bins at the plant area by belt 
conveyors. The conveyors are not included in the 
plant scope. 

From the day bins the materials are transported by 
belt feeders and conveyors through a screen to 
multicoil dryers. After drying in the dryers by steam 
heated tubes the material is lifted pneumatically to 
dried charge bin near the flash smelting furnace. 

Exhaust gases from the drying plant are purified in a 
bag filter before blowing to the atmosphere. 

Flash Smelting Furnace Area 220 

From the dried charge bin the materials are 
discharged by drag feeders and fed into the flash 
smelting furnace. 

In the flash furnace - which is the heart of the 
sulphur production - pyrite smelts forming sulphur 
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containing gases and iron and silica rich slag. 

In smelting process air and excess oxygen are blown 
into the reaction shaft. 

Slag is tapped from the settler part of the furnace 
and granulated by water sprays. Granulated slag can 
be transported e.g. by front end loaders and lorries. 

The furnace is protected inside by chrome magnesite 
a~d isolation brick lin~ng. 

The settler part of the furnace as well as tapping 
holes are cooled by coppe= cooling blocks connected 
to jacket water circulation. Reaction shaft is cooled 
by spray water flowing down on outer side of the 
shaft. 

The furnace is equipped with emergency damper and 
stack to be used in cases that for some reason gases 
cannot be taken into the waste heat boiler and the 
furnace is still kept hot. 

Process Gas Handling Area 230 

4.1.2.4 

Smelting gases are reducted by coal injected into the 
lower part of the furnace uptake shaft. 

From the smelting furnace uptake shaft gases are led 
to waste heat boiler, where the gases of about 1200oC 
are cooled to 350oC temperature. The boiler steam, 70 
bar, is used for electric power production at power 
plant. Cooled gases are purified from flue dust by 
electrostatic precipitators (EP) which are installed 
two units parallely. 

Process gas fans blow the smelting gases to the 
sulphur revovery area. 

For special purposes, e.g. for short preparation work 
in an electric precipitator or sulphur recovery area 
simultaneously that the waste heat boiler (WHB) or 
the other electrostatic precipitator is wanted to 
keep hot, gases are drafted out of the process by the 
by-pass ejectors installed between WHB and EP:s and 
after each EP. 

Flue Dust Handling Area 240 

Flue dusts separated in WHB and EP are mixed with 
water to form slurry, which is conducted by launders 
to thickener. 
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Underflow of the thickener is pumped to slag 
granulation rake classifiers and that way mixed to 
slag. The overflow water is used for slag 
granulation, flue dust slurry mixing and gas cleaning 
by a scrubber after sulphur recovery. 

Sulphur Plant Area 300 

4.1.3.1 

Layout 
Section 

Dwg No. 360 
Dwg No. 360 

100 
100 

902 
902 

008-0 
009-0 

Rev. l 
Rev. l 

Sulphur Recovery Area 310 

Gases blown to sulphur recovery area are first cooled 
down in a sulphur condensing boiler, where the 
temperature of gases reduces to 150oC. In the 
temperature conditions of the boiler elemental 
sulphur condenses. It is taken out from the boiler 
bottom. The boiler produces 5.5 bar steam in the 
front part and 1.7 bar steam in the rear part. 

Part of the elemental sulphur in the gas continue as 
small drops to an agglomerator where the drops grow 
bigger. The drops are then separated from the gas in 
demister by gravity. 

Gases from demister are now heated up to about 430oC 
by a gas reheater, where oil combustion gases are 
mixed to the process gas. The gas reheater has two 
burners. The reheater is protected by refractory 
lining. Heavy fuel oil (Bunker C) is used. 

Heated gases flow to hot catalyzer unit where 
additional elemental sulphur forms in the gas mainly 
from S02. 

Gases are again cooled in a gas cooling boiler where 
sulphur condenses due to temperature decrease. Gases 
cool down to 250oC. The boiler generators 5.5 bar 
abs. steam. The boiler is furnished with a by-pass 
duct to allow better control of cold catalyzer 
temperature in special conditions. 

Gases flow from cooling boiler to two parallel cold 
catalyzers, where additional elemental sulphur is 
formed. 

Sulphur is again condensed in sulphur condensing 
towers by spraying cooled sulphur counter-currently 
into the gas stream. 
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Gases from the sulphur condensing towers are blown by 
two exhaust gas fans through a demister, where the 
rest of the sulphur drops in the gas are separated. 

The minor amounts of H2S the gas contains after the 
condensing towers are converted mainly to so

2 
in an 

incinerator combusting heavy fuel oil. Gas 
temperature after the incinerator is 400 °c. 
Before blowing into the stack t:.he gases are final!~· 
washed in a scrubber-absorption tower system by lime 
stone slurry to minimize sulphur effluents to the 
atmosphere. 

Sulphur Handling Area 320 

4.1.3.3 

Elemental sulphur condensed and separated from the 
gas stream is conducted via pump tanks to a bigger 
liquid circulating pump tank. 

Sulpur separated in the front part of the sulphur 
recovery area, which contains small amounts of flue 
dust, is pumped onto a gravity filter before 
directing into the circulation pump tank. 

From the circulation pump tank the sulphur is pumped 
to agglornerasor/demister unit, via three sulphur 
cooling boilers to sulphur condensing towers, and to 
sulphur washing in two autoclaves (the producted 
sulphur). 

In the autoclaves arsenic is washed off from the 
sulphur by lime stone slurry. 

Purified sulphur is again filtered and pumped via 
measuring tanks to sulphur day tank and further to 
sulphur prilling tower. 

In the prilling tower the liquid sulphur is 
granulated by spraying it as drops to fall down 
counter-currently to air stream in the tower. 

Granulated sulphur is screened and conveyed to 
railway waggons by belt conveyors. 

Liquid sulphur handling equipment are kept hot by 5.5 
bar steam. 

Waste Liquid Handling Area 330 

Waste liquid from autoclaves is treated in a reactor 
where sulphuric acid is added. The arsenic impurity 
is precipitated and separated from the liquid by a 
thickener vessel, underflow of which is vacuum 
filtered to form waste cake. 
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4 .1. 4 
Additional Plant Areas 

4.1.4.l 
Coal Plant Area 500 

4.1.4.2 
Power Plant 600 

4.1.4.3 

Plan and Section Dwg No. 360 100 902 010-0 Rev. 1 

Coal handling equipment is located beside the smelter 
and power plart_. to the we~t cf the power plant. 

On the plant raw coal is first stored in bins, then 
milled, and stored as pulverized. For utilization in 
flash smelter furnace and steam superheater (at the 
power plant) the coal is transported pneumatically 
and injected into the furnaces. 

Plan and Section Dwg No. 360 100 902 010-0 Rev. 1 

Separate power station is located beside the smelter 
area, north of it. 

The newer plant receives and handles separate steams 
generated in smelter plant boilers as follows. 

High pressure waste heat boiler steam 70 bar 
is superheated by coal and used to electric 
power generation. 

Medium pressure 5.5 bar steam is used for 
feed water heating in a common feed water 
tank, located at the power plant. 

Low pressure 1.7 bar steam from sulphur 
condensing and sulphur cooling boilers is 
used for heating the boiler feed water. 

In power station an auxiliary boiler is installed, 
using oil as fuel. This boiler is used during shut­
down cases to produce steam to keep smelter plant 
boilers and sulphur handling equipment hot and ready 
for start-up. 

The power plant produces electric power, heating 
steam and bciler water to be utilized at smelter 
plant. 

Oxyge~ Plant 700 Oxygen for enriching the process air is produced in a 
separate plant, situated north from the other plant 
area, behind the main railway. Oxygen is conducted to 
the smelter plant in ducts as gaseous. 
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The plant is a complete unit comprising all equipment 
and accessories needed for pure oxygen 95 % 
production. Production capacity is 650 t/day. 

Lime Stone Slurry Preparation Area 800 (IN OFFSITE FACILITIES) 

4.1.4.5 

Described in Chapter 4.7, Offsite Facilities Para 10, 
prepared by FEDO FACT, India. 

Water Treatment Area 900 (IN OFFSITE FACILITIES) 

4.1.4.6 

Described in Chapter 4.7, Offsite Facilities, Para 3, 
prepared by FEDO FACT, India. 

Compressed Air Station 950 

Plant air is produced by two compres3ors. The 
capacity of each compressor is 35 Nm /min. The outlet 
pressure is 7 bar abs. 

Instrument air is produced by drying and filtering 
the plant air. The capacity3of the drying and 
filtering equipment is 7 Nm /min. 
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4.2 
List of Equipment with Main Technical Data 

4.2.1 
Coding 

CODE AREA 

200 FLASH SMELTER AREA 

210 DRYER AND FSF FEED AREA 

220 FLASH SMELTER FURNACE AREA 

230 FSF PROCESS GAS HANDLING AREA 

240 FSF FLUE DUST HANDLING AREA 

300 SULPHUR PLANT AREA 

310 SULPHUR RECOVERING AREA 

320 SULPHUR HANDLING AREA 

330 WASTE LIQUID HANDLING AREA 

500 COAL PLANT AREA 

600 POWER PLANT AREA 

700 OXYGEN PLANT AREA 

800 LIME STONE SLURRY PREPARATION AREA 

900 WATER TREATMENT AREA 

950 COMPRESSED AIR STATION 
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EQ. GROUP EQ. TYPE EQ. CODE 

Basins Granulation basin 108 

Bins Day bin 116 
Dried charge bin 117 
Feed bin 117 
Storage bin 118 

Boilers Stearn boiler 122 
Super heater 123 
Waste heat boiler 124 
Boilers, others 129 

Burners Coal dust burner 131 
Oil burner 133 
Concentrate burner 435 

Casting eq. Launder 140 

Conveyors Belt conveyor 167 
Drag conveyor 168 
Pneumatic conveyor 170 
Screw conveyor 172 
Scraper conveyor 174 
Conveyors, others 179 

Dryers Stearn 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 Flash smelting furnace 261 
Incinerator 263 

Heat-transfer eq. Feed water heating/cooling heat exchanger 280 
Gas reheater 281 
Heat exchanger, others 289 
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EQ. GROUP 

Lifting devices 

Mills 

Pumps 

Screens 

Separating eq. 

Special machines 
and equipment 

TanY:s 

Thickeners 

Turbines 

Valves 

EQ. TYPE 

Overhead travelling crane 
Crane 

Mill 

Pump 
Dosage pump 
Ejector 
Slurry pump 
Vacuum pump 
Water pump 

Vibrating screen 

Bag filter 
Cyclone 
Demister 
Electrostatic precipitator 
Scrubber 

Agglomerator 
Hot catalyzer 
Cold catalyzer 
Sulphur condensing tower 
Sulphur prilling tower 

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

Thickeners 

Stearn turbine 

Disc valve 
Emergency valve 

4-9 

EQ. CODE 

318 

325 

370 
371 
372 
374 
375 
376 

411 

417 
419 
420 
421 
423 

431 
433 
433 
464 
509 

510 
511 
514 
515 
516 
518 
519 
519 
521 

532 

556 

562 
569 
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4.2.2 
Equipment List (In Volume II) 

Smelter and Sulphur Plant 

Equipment diagram, 
Dwg No. 360 100 901 004-9, Rcv.3 

Coal Plant 

Equipment diagram, 
Dwg No. 360 100 901 008-1, Rev.l 

Power Plant 

Equipment diagram, 
Dwg No. 360 100 901 009-1, Rev.l 
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Description of electrification 

General principles 
Principle of electric power distribution has 
shov?n in the main single line diagram. 
(Appendix 1) 

Main transformer station 

Power plant 

The main transformer station will be connected to 
the 110 kV line with open-wire circuit. The 
station comprises concrete foundations with fire 
walls of 110/11 kV main transformer and 110 kV 
switchyard incl. necessary compounds. 

The rated power of the main transformer is 
40 MVA. 

An electric room will be built in the power plant 
for a 11 kV main switchgear. The switchgear 
comprises 12 cubicles. 

The power plant generator will be connected to 
the 11 kV main switchgear. 

'.'"he rated power of the genera to:::- is about 25 MW, 

11 kV auxiliary &witchgears 

440 v ffiotor cont1 

There are three a1..Lxiliary swi tchgears. The 
switchgears will be located in following buildings: 

Smelter 
Sulphur handling 
Oxygen plant 

The energy will be fed from swi tchgea1·s by ca.bles 
to the distribution transformers and nigh voltage 
motors ( > 350 kW). 

The rs are to be placed in ventilated 
' . 

_ol centers will be centralized in the 
c_ .w rooms of each department. The energy 
will be fed from tran~~~rmers ~o MCC's by means 
of busbars. 
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Control system 
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Following transformers will be required: 

Flash smelting area 3 a. 1600 kVA 

Coal handling area 1 a. 1600 " 

Sulphur handling area 
(waste liquid handling) 2 a. 1600 " 

Sulphur recovery area 1 a. 1600 " 

Oxygen plant 2 a. 1600 " 

Power plant 1 a. 1000 " 

Off-site facilities 3 a' 1600 " 
13 pcs 

The transformers will he placed in separate 
transformer rooms in the immediate vicinity of 
motor control centers. 

Emergency power needed in tl:'. : lant will be 
generated by a diesel-generator. The emergency 
power unit will be located be~~ie the smelter's 
electric room. The effect of emergency power unit 
has been chosen to about 600 kVA. Max. voltage 
after break-down is generated in 10-30 sec. 

The control of electric motors has been 
centralized to the control rooms of departments. 

Lighting and welding outlets 

Power demands 

Illumination shall provide necessary lighting for 
the process area. HP-Na lamps and fluorescent 
tubes will be used. 

Light pillars and masts will be used for area 
lighting. 

Welding outlets will be located in all necessary 
working areas. 

Total installed powe· is estimated to be 23,4 MW. 
It can be divided in~o following parts: 

Flash smelter area 
Sulphur recovery area 
Sulphur handling area 
Oxygen plant 
Coal handling area 
Power plant 
Off-site facilities 

Pinst. 

4,5 
1,4 
2,0 

10,0 
1, 4 
1,2 
Ll 

23,4 MW 
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Normal running load 

Compensating 

Engineering 

Voltn.ges 

Running load at full capacity 17,5 MW 

Cos y = 0,8 

Compensating will partly be performed by 
capacitor banks and partly by power plant generator 
by which also the regulation of compensation is 
performed. 

criteria of electrification 

Power s1.1pply 110 kV 3 ph 50 Hz 

Primary distribution 11 kV 3 ph 50 Hz 

Motors over 350 kW 11 kV 3 ph 50 Hz 

Motors 350 kW and 
below 440 v 3 ph 50 Hz 

Control (motors) 220 v 1 ph 50 Hz 

Control 
(HV-distrib.) 110 v DC 

Short circuit capacities 

Energy consumption 

110 kV 
11 kV 

440 v 

3500 MVA (max. allowed) 
500 MVA 
38kA,ls. 

(estimated operating time 7500 h/yearl 

Flash smelter 24 000 MWh/a 

Su.lphur plant 13 000 MWh/a 

Power plant with 
coal handling 10 500 MWh/a 

oxygen plant 66 000 MWh/a 

Off-site 
facilities 17 250 MWh/a 

130 750 MWh/a 
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LIST OF MAIN ELECTRICAL EQUIPMENT 

SUPPLIER 
FOREIGN LOCAL 

1 

2 

3 

4 

Main tra~sformator 110/11 kV, 40 MVA 

Power generator 25 MW, 11 kV 

11 kV switchgears, 4 pcs 

Distribution transformers 
1,6 and 1,0 MVA, 10 pcs 

5 Motor control centers 440 V 
and relay panels 

x 

6 Emergency power diesel generator set x 

7 Frequence converter drives x 

8 Installation material, cables, cable trays, 
lighting, telecommunication equipment, 
grounding, power outlets, control boxes 

x 

x 

x 

etc. x 
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4.4 
INSTRUMENTATION 

4.4.1 
General Description of Instrumentation 

CONTENTS 

1.0 Design Concepts 

2.0 Control Rooms, Control Panels and 
Operator Work Stations 

3.0 Field Mounted Instrumentation, 
Wiring and Piping 

4.0 Power Supplies, Signals and 
Units of Measurements 

5.0 Drawings and Data 

4-15 



OUTOKUMPU ENGINEERING 
A DIVISION OF OUTOKUMPU OY 

l. 0 
DESIGN CONCEPTS 
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l. 02 

l. 03 
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1. 05 

l. 06 

l. 07 
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The instrumentation and control system will be 
designed to provide information and control necessary 
to operate the plant efficiently, economically and 
safely with a minimum of personnel. 

The controls shall be implemented using industry 
standard instruments and control systems. Use of 
custom designed or proprietary control systems shall 
be avoided to the extent possible. 

Major instrumentation and controls shall be 
standardized in all plant areas of the project. 

The following factors shall be given special 
consideration. 

The number of operators required to operate 
the plant. 

The availability and the location of vendor 
service and parts supply centers. 

The amount of flexibility demanded by plant 
operations and optimum cost per unit of 
production for fuel, power, additives and 
labor. 

The maximum recovery of a high purity 
product and controlled pollutant levels in 
plant effluents. 

Electronic type instruments shall be generally used. 
Use of pneumatic instruments shall be avoided, except 
for control valves, certain local control loops, and 
special applications where the pneumatic instrument­
ation has a definitive advantage over the electrical 
instrumentation. 

The control room instrumentation shall be based on a 
modern distributed digital control system (DCS). In 
addition a computer system for optimization, high 
level controls, data acquisation, reporting and 
process management shall be included in the project 
plan. 

ISA symbols shall be used on preparing of Piping 
Instrumentation Diagrams (P & ID) . 

DIN standards and mPtric units shall be used on 
instrumentation design. 
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2.0 
CONTROL ROOMS, CONTROL PANELS AND OPERATOR WORK STATIONS 

2.01 

2.02 

2.03 

2.04 

2.05 

2.06 

2.07 

A central control room (CCR) with control panels and 
operatcr work stations will be provided. The control 
room shall be the point of control for operating 
and/or monitoring the process and will contain the 
necessary instrumentation and controls to operate the 
process. 

Colour TV-display units and Operator work Station 
(OWS) with dynamic keyboard shall be used for DCS. 

A free standing control panel with semigraphic 
diagram on the top part shall be provided for CCR. 
The vertical section of the panel shall include 
complementary analog instruments. The sloping console 
section shall include start-stop push buttons for 
motors, selector switches, ammeters etc. 

There will also be a Relay Room (RR) near CCR for 
auxiliary equipment and electronic cabins of ocs. 

The CCR and the Relay Room shall be pressurized with 
filtered air to exlude dust and noxious gases (S02 
and H2Sl and shall be air conditioned to maintain 
suitable constant temperature and humidity. 

There will also be a control room for elementary 
sulphur plant. One sub OWS of DCS shall be located 
there. Certain operations of the sulphur plant will 
be controlled from this control room. A conventional 
control panel like that at CCR, shall be provided 
there, too. 

The other plant of the area (Power Plant, Oxygen 
Plant and Coal Powder Plant) shall have their own 
control systems. However, the operations of these 
plants are depending on each other because their 
processes shall be conn~~ted together. That is why 
adequate information transmission between them shall 
be absolutely necessary. Information connections 
between the plants will be defined on Basic 
Engineering. 
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3.0 
FIELD MOUNTED INSTRUMENTATION, WIRING AND PIPING 

3.01 

3.02 

3.03 

3.04 

3.05 

3.06 

3.07 

3.08 

3.09 

:: • 10 

Field Mounted transmitters shall be two (2) wire type 
wherever possible. For certain special applications, 
where two (2) wire transmitters are not available, 
four (4) wire transmitters may be used. 

Enclosures for field mounted instruments shall be 
DIN IP54 dust tight and water tight construction. 
Classification for hazardous application location, 
if required, shall be specified on the data sheets. 

Instruments located outdoors and subject to severe 
ambient conditions including moisture, freezing and 
corrosion, shall be protected either by heating 
and/or shall be installed in weatherproof housing 
or shelters. The use of protective housing, or 
enclosures shall not inhibit the functioning of the 
instrument or detract from the ability to perform 
routine service. 

All automatic control valves shall be provided with 
isolating block and bypass valves, unless dupliction 
of equipment and lines allows control valve replace­
ment without shutting down the process. Control 
valves which are not provided with isolating block 
valves and bypass shall be supplied with a manual 
handwheel or other means for hand operation. 

Instrument signals and alarm wiring shall be designed 
with twisted pair cable with aluminum mylar 
electrostatic shielding, a bare copper drain wire and 
overall PVC jacket. The cable shall be suitable and 
approved for installation in cable trays. 

Multipair cables shall generally be used to ~onnect 
the field junction box to the control panel. The 
cable characteristics shall be same as above except 
each pair of conductors shall be individually 
shielded and have a bare copper drain wire. 

The primary instrument connection shall be the 
responsibility of piping section. Th~se connections 
will include process block valves, th~rmowell or 
probe couplings and flanges. 

The instrument process piping material including 
tube, valves and fittings shall be 316 stainless 
steel. 

The tubing runs for pneumatic transmission signals, 
and connecti~ns between filter-regulators and 
instruments, shall be made with 6 mm outside diameter 
316 stainless steel tubing with 1.0 mm wall 
thickness. 

Tube fittings for pneumatic system shall be 316 
stainless steel compression type. 
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4.0 
POWER SUPPLIES, SIGNALS AND UNITS OF MEASUREMENT 

4.01 

4. 0 2 

4.03 

4.04 

4.05 

4.06 

4.07 

The electrical supply for instruments ~ill be 220 V, 
50 Hz. 

An uninterruptible power supply (UPS) providing 220 
V/50 Hz shall be provided as the source of power to 
the Distributed Control System (DCS). The OPS shall 
provide a bumpless, fully synchronized 220 V/50 Hz 
power to DCS for a minimum perioc of 60 minutes in 
case of a power failure of primary source. 

Supply of power to all instruments regardless of 
their location shall be design responsibility ~f 
instrument section. The supply of power to field 
instruments shall originate from the appropriate 
control panel. The instruments in the same loop 
shall be powered from ~he same source of power. 

Pneumatic instruments shall operate from instrument 
air supply of 140 kPa gage pressure and shall yield 
a control signal over a range of 20 to 100 kPa gage 
pressure. Under special circumstances other signal 
ranges, and air supply pressures may be specified. 

The piping section will supply a nominal 600 kPa 
gauge pressure dried and filtered instrument air 
supply source. · 

The main instrument air header design shall be the 
responsibility of the piping section and shall be 
shown on the area piping drawings. 

The following transmission signal levels shall be 
used: 

Analog Signals - 4-20 mA DC 
Alarm Signals - 24 v DC 
Counters - 24 v DC 
Solenoid Valves - 220 v, 50 Hz 
ON-OFF Controls - 220 v, 50 Hz 
Status Signals - 220 v, 50 Hz 
Interlocks - 220 v, 50 Hz 
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The following SI metric eng~neering units shall be 
used on instrumentation: 

(3) Pressure - Kilopascal gauge pressure (kPa gauge) 
- Megapascal gauge pressure (MPa gauge) 

(b) Vacuum - Pa3cal Vacuum (Pa vacuum) 
- Kilopascal Vacuum (kPa vacuum) 

(c) Temperature - Degrees centigrade (C) 

(d) Level - 0-100 percent 

(e) Flow - 0-100 percent linear 

Water, volume - Liter per second (L/s) 

Process liquids 
volume - Liter per second (L/s) 

Process 
additives 
(liquids) , 
volume - Liters per hour (L/h) 

Process 
additives 
(solids), mass - Metric tons per hour (tph) 

Process solids 
mass 

(f) Angular 
speed 

(g) Linear 
velocity 

( h) Density 

( i) Electrical 
current 

(k) Acidity, 

- Metric tons per hour (tph) 

- Revolutions per minute (rpm) 
0-100 percent 

- Meter per second (m/s) 

- Kilogram per cubic meter (kg/m3) 

- Ampere (A) 
- 0-150 Percent 

Alkalinity - pH Unit 

(1) Oxidation 
Reduction 
Potential - millivolts (orp mV) 
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DRAWINGS AND DATA 

5.01 

5.02 
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A set of basic engineering dra~ings and data shall be 
prepared for major instrumentation and control 
systems. The drawings and data shall be suffici~nt to 
allow a qualified engineering company to perform 
detail engineering. The basic engineering drawings 
and data shall include the following: 

General Specification for Instrumentation 
Design 

Instrument Index 

Piping and lnstrumentation Diagrams (P & ID) 

P & ID Symbols and Legends, Instrumentation 

Preliminary Instrument Data Sheets 

Control Panel Specifications 

Control Panel Layouts 

Preliminary lay-out for Central Control Room 
and Relay Room 

Space reservations for local control rooms 
and desks 

General specifications for Distributed 
Control System and Computer System 

Block Diagrams for DCS and Computer 

General specification for main control 
functions and operation 

General Specification for Instrumentation 
Installati..on 

A complete set of detail engineering drawings and 
data shall be prepared for all instrumentation and 
control systems. The drawings and design data shall 
be detailed to allow a qualified contractor to submit 
bids for the procurement of installation material and 
completion of the work with a minimum of field 
engineering at the jobsite. The detail engineering 
drawings and data shall include the following: 

Updated Basic Engineering Drawings and Data 

Loop Diagrams 

Wiring Diagrams 
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Cable Schedules 

Cable Tray Layout~ 

Plot Plant of Field Instruments and Junction 
Boxes 

Installation Details and Bills of Material 

Drawings of Process Couplings and Tappings 

Vendors Drciwings and Data for €ngineering, 
maintenance, construction and record 
purposes 

Drawings of Auxiliary Voltages Supply system 

Drawings of Installation Racks and Auxiliary 
Equipment Cabins 
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4.4.2 
Preliminary Loop Number Schedule for Instrumentation 

Instrument code letter identifications have been 
designated in accordance with the standard of 
Instrument Society of America. In addition following 
symbols have been used to decine operation/location 
of the instruments: 

I Distributed Control System connection 
0 A local instrument 
9 An analog instrument at Control 

room 
X An interlock or special service 

A tag number of an instrument shall consist of five 
digit numbers. The first two digits represent the 
plant area in which the sensing or primary is 
located, followed by a ~hree digit sequential number. 
The plant area numbers are: 

00 GENERAL AREA, UTILITIES 
01 MATERIAL DAY BINS AND FEEDING 

EQUIPMENT 
02 DRYING AND DRYED CHARGE BINS 
03 FLASH SMELTING FURNACE 
04 GAS COOLING AND DEDUSTING 
05 SULPHUR PLA~T, GAS LINE 
06 SULPHUR HANDLING EQUIPMENT 

Attached are 16 sh~ets of Loop Number Schedules. 
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4.5 
Civil Works 

4.5.1 
Description of Buildings 

B~ildings on the plant 

1. 

2. 

3. 

4. 

Office and control building, electrical 
rooms included 

size L x B x H is 319 x 18 x 15 rn 
i.e. about 5500 m 
number of floors 3 
material of floors is concrete 
outer and inner walls of bricks 
mechanically ventilated 

Smelter building 

size L x 3B x H is 35 x ~4 x ~8 m i.e. about 
32 800 m 
steel construc~ion with steel or asbestos roofing 
flash smelter furnace foundation as well as tapping 
floor are of concrete, other floors of steel 
structure. 

Pu•1Yer plant 

size L x B x H is 3~ x 25 x 18 m 
i.e. about 16 200 m 
main part of the building is the steel framed and 
steel or asbestos plate ~oofed turbine generator 
aisle. 

The floor is on the ground ievel made of concrete, 
as turbine generator foundations, too. 
Necessary steel gratings and supports are included. 

the auxili~ry part (about 2600 ~3 of total) 
consists of control and electrical rooms and 
offices. 
The walls of this part are built of bricks, floors 
are made of concrete. 

Compressed air station (compressor room) 

size is ab~ut L Y. B x H ::: 12 x 10 x 6 m 
i.e. 720 m 
constructed of bricks for better noise 
absorption 
concrete floor on r..he ground 
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5. 

6. 

7. 

8. 

9. 

4-25 

Oxygen plant 

area reservation for the plant is 40 x 3C m, 
concrete floored 
the main part of process equipment is unprotected, 
only some critical items such as the compressor 
with motor are protected. 
the office part on one side, approx. 1000 m3 , is 
built of bricks. It includes control room, offices 
and other necessary covered rooms. 
the total buil~ing volume of the oxygen plant is 
approx. 2500 rn 

Dernineralized water plant 

size B x L x H is 7 x 20 x 8 rn i e. 1120 m3 

steel frame construction with asbestos roofing 

Lime stone slurry preparation plant 

size L x B x H is 15 x 15 ~ 8 rn i.e. about 1800 m3 

steel frame construction with asbestos roofing 

Lime storage 

size appr. 5 x 5 x5 m i.e. 125 rn3 

steel frame construction with asbe~tos roofing 

Power receiving station 

Electrical equipment is located in the power p:tant 
house or unprotectec on field. 

10. Other 

Excavation 

In addition, rainroofs are built e.g. 
above concentrate and top shale day bins 
as well as coal mills. 

Pipe racks are covered, too. 

The ground on plant site will be levelled to the 
grcand floor level of buildings before starting 
bu::.lding works.. 
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Foun~ations will be made o: concrete by casting on 
site. Machine and equipment foundations will be 
built separate from building frame foundations. 

Big equipment foundations include roughly the 
following items: 

Concentrate and top shale day bins, 
multicoil steam dryers, flash smelting 
furnace, waste he~t boiler, electros~atic 
precipitators, slag Jranulation basins and 
dust slurry thickener on flash smelter 
area 

Sulphur condensing, gas cooling boilers, 
hot and cold catalyzers, 
agglomerator/demister unit, sulphur 
condensing towers, incinerator, 
absorbtion tower, sulphur day t~nk and 
sulphur cooling tower on sulphur plant 
area 

Raw coal and pulverized dried coal bins 
and mill~ on coal plant area 

Superheater, turboalternator and auxiliary 
boiler in power plant 

Compressor with drive i·1 oxygen plant 

Compressors with drives in compressed air 
station 
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The building frames are of steel consisting of 
supporting columns, beams and purlin structures on 
which the roofings will be fixed. 

Steel supporting structures of machines and equipment 
are con~ected to the building or are independent 
steel structures. 

The frame structures will be prefabricated in so big 
parts as possible for transportation and treatment. 
Frame columns will be erected o~to foundation3 with 
cast anchor bolts. 

Steel intermediate platforms, service platforms, 
stairs, equipment foundations, etc. will be erected 
before or after machine installations as necessary. 

Generally approved tolerance requirements and 
instructions will be followed in manufacture and 
installation. Connections to be made on work site are 
mainly bolted connections; only truss diagonals and 
other steel parts which must be exactly installed 
will be fixed on site by welding. 

All steel structures will be sand-blasted for rust 
removal and after that painted in accordance with a 
progrum to be prepared separately. Only the 
necessar:' finishing will be performed on 
installation site. All steel structures to be made 
on site will also be painted. 

External walls will he of plastic co~ted, corrugated 
steel sheet or asbestos sheet fixed onto steel wall 
purlins w~th screws. The walls of offices can also 
be made of bricks. 

The lower part. of walls in the flash :3me l ter buJ.lding 
can be open. 

Partition walls will mainly be of bricks. 

Roofs will be of plastic coated cor~ugated steel 
sheet which is fixed onto steel ~oof furlins with 
screws. Roofs in office and storage ouildiP.gs can 
also be made of double corrugat~d asbestos cement 
sheet fixed onto purlins. 

R~in water will be led from rain water gutters on 
eaves into rain water drains on the ground inside or 
outside the building. 
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Stairs 

Windows 

Doors 

Floors 
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Part of platforms, like tapping platform of flash 
smelter, floors of control roo~, electric and off.ce 
rooms will be of reinforced concrete platforms built 
on steel beams. 

Other platforms will be of steel grating or steel 
plate built on steel frame. 

Stairs will be steel framed. St~ps of hot-dipped 
galvanized steel grating. Railings of painted steel 
pipes. Small outer stairs can also be made of 
reinforced concrete. 

Outer windows in plant buildings will mainly be of 
colourless, plastic sheet, made according to the 
profile of wall corrugated sheet. Inner windows of 
polished plate glass. Office areas will be provided 
with double glass windows. 

Outer doors in buildings and inner doors in plant and 
electric rooms will be manual steel doors. Inner 
doors in office rooms are wooden flush panel doors. 

The floors resting on the ground will be made of 
concrete on a compact gravel layer. The surfaces will 
be finished in connection with the casting 
considering floor slopes. 

The floors in offices and control room will be 
covered with asbestos vinyl tiles, and the floors in 
toilets with ceramic tiles. The floors in electric 
rooms will be painted. 

Plasterworks and other finishings 

The bottom of flash furnace overf iow pond under the 
furnace and part of smel~er tapping platforms will be 
covered with refractory bricks. 

The walls in offices, wash rooms, control and 
electric rooms will be painted; wash rooms, etc. can 
also be covered with tiles. Other walls will 
generally be untreated. 
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Natural ventilation will be used as general 
ventilation in the plant buildings. Compensation air 
will be taken through louvres provided with blocking 
device installed in walls, or the lower part of walls 
will be open (smelter building). The exhaust will be 
made by means of exhaust units on the roof. These 
exhaust units will be provided with wind protection 
and rain shelter. 

The office and cotrol room building will be provided 
with mechanical ventilation. These areas will be kept 
in over-pressure compared to surrounding areas. 
Electric rooms will also be prouided with mechanical 
ventilation and will be kept in over-pressure. Inlet 
air will be filtered. 

The cooling water pump tanks will be made of water 
tight concrete. 
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4.5.2 
Quantities of Concrete, Structural Steel, 
Coatings, Maintenance Platforms, etc. 

In the following material quantities needed in plant 
erection are estimated. 

The equipme~t areas and buildings the estimation 
covers are as follows: 

all the process plant area including drying 
plant, flash smelter, sulphur recovery and 
handling areas as well as gas purifying area 
off ice and control building 
oxygen plant 
power plant 
compressed air station 
belt conveyors 
pipe racks 

The following concrete equipment is not included, 
because it is concerned process e~uipment and 
included in the equipment list: 

Material amounts needed 

concentrate and top shale day bi~s 
thickener, dia 30 m 
water tank5 
sulphur prilling tower 
slag granulation basins 
main stack 

concrete 
structural steel 
building coatings 
brick walls 
excavation 
filling 
maintenance platforms 
steel stairs 

6 90 0 rn3 
1 500 t 
8 500 m2 
2 900 m2 
9 600 m3 
7 700 rn3 
3 600 m2 

700 m 
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Water supply to the plant is described in Chapter 
4.7, Offsite Facilities, Faras 2 to 5, by FEDO FACT, 
and in the attached Water Main Flow Diagram Ne. 
360 100 901 012-1. 

Main flows and services are as follows (flow numbers 
refer to tne diagram): 

Flow no Description 

1. Filtered raw water from the river Sone at 2 
km distance. 

2. Filtered raw water from the surface water 
tank to different handling plants and 
consumption points. 

3. Semi ·soft water, i.e. ion exchanged and 
part. lly chemically treated water, to 
cooling circulation water system as make-up 
water. 

4. Cooling circulation water (secondary 
cooling) to be used for: 

secondary cooling of flash smelter 
furnace jacket cooling water 
circulation 
oxygen plant cooling 
turbine steam condenser and 1.7 bar 
boiler feed wa~er cooler at power 
plant 
make-up water for flash smelting 
furnace reaction shaft spray 
cooling 
compressor cooling at compressed 
air station 
sealing water for pumps all over 
the plant 

5. Refur of the cooling water of item 4, above 

6. Filtered raw water to overflow pump tank 
item 240-518-0100 in smelter 

7. Filtered raw water return from: 

smelter thickener, item 
240-532-0100, overflow 
sulphur plant absorption tower 
circulation 
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8. Tailing pond overflow circulation to 
absorption tower lime stone slurry mixing 
tank and scrubber inlet pipe in sulphur 
plant. 

9. Demineralized water to 

power plant feed water tank 
smelter FSF jacket cooling (primary 
circulation) as make-up water 

10. Blow-down water from boilers 

11. Scrubber outlet water from sulphur plant to 
lime stone slurry preparation plant 

12. Lime stone slurry to absorption tower in 
sulphur plant (5-6 % of solids) 

13. Potable water to differe~t consuming points 
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SULPHUR RECO'IERY PLANT - 2212§0 TPA 

(~PROCESS) 

OPPSI'1'£ PACILr?IBS 

1. LARD, LAND DEVELOPMEN'l" ROADS AND DRAIRS 

The area require! for the plant is a))out 10 hectres 

(25 acres). A barbed wire fenci.ng is propos~ around 
the plot. Eftmthough lan~ ie almost a level gmun4. 
acne dnelopn1ent works are required to make it suitable 

for installation of the proposed plant. Purther about 

3 k.11. lenqth of roads with draina are provi~ in the 

plant &r9ae 

2. Water SapPlr srstem 
It is proposed to draw necessary quantities of water 

(SOO M3/hr.) for the plant from the nearby river - Sone 

river - vhich is about 2 k.m. away from the plant ei te. 

The facility will comprise of an intake well on the 

river bed, san:! filtration system and pumps at th& 

intake point. 'l'he water vill be piped _ (tvo lines -

on~ senc!by -1to the surface storage tank (10,000 M3 
./ 

capacity - about one data requirement) at the plant site. 

Water w111 be pumped to tM Water Plant, Water SofteDi.nq 

Plant end other consuming points from the above surf ace 

tar.Jt. 

3. D.M. Water Plant 

20 Tonnes per hour of D.M. water is require::! in the plant. 

A D.M. Plant of '80 M3 /day is proposed. The D.M. plant 

consists of an activated carbon filter, eanonia exchanger, 
carbon exchanger and a nd.xed bed unit. There is a D.M. 

water storaqe of 200 113 in the D.M. Plant al009 w1 tt 

two numben (1 + 1) D.M. Water pumps of required capacitr 

for supplr of D.M. water to the deaeratorw of the boilera. 

The plant le enclosed in an asbesto• roofed buildinq of 

7 M X 20 IC area. 
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4. Water softening Plant 

A water isoft:ening plant ia pn·.lposld to supply semisoft: 

water. Thia is for make up \.,f cooling tower lau:n lo.-sseo 
( ~ of Cooling Water circu.lati.o.'t) • gland leaks, 

eYaporation losses in flash fu.rn.~e area ~tc. The total 

requirement of send.soft: veter ia • ..umated u 270 113 /hr. 
The plant consists of a soc!ium bas.• mcchanqe softener 

an" associated facilities for regeneration along with a 
pump an~ a stanm,y to supply send.soft water to cooling 

tower basins an~ to ovemead water tank. 

5. Cooling Tower sntem 

6. 

The requ1 rernent of circulating cooling water is 7900 113 ,lbr. 

A 1o•c rise is expeeted for the return bot water. Cold 

water vill be of 3t•c which 1• the lowest attainable 

coolinq water temperature in the plant location during 

sumer months. A cooling tower station consj.s~nq of 

4 cells is proposed. Cold water will be sipplied to 

the consumer points by cold veil pump (4+1). Hot well 
pumps (4+1) will be used for .upplyinq hot water at the 
top of the cooling towers. Cooling water will be saa1 

soa water aid maJce up requirement will be met by the 

water softening plant. -Bist:ribation bea:!tit"8 cieee -
-die111•er) are prc•Med !or auwly/1eta:L"D of-coc>.1.-4:-og 

lJPM the .i.IMY:Yi'9tlel wnswm»;1 plan~•• 

Puel 

'l'he 

Oil S!!pplY 

requirment of fuel oil 
- Light fuel oil 
- .. ...,. fuel oil 

(LSKS) 

is as follow• 1 

I 

• 
Separate storage tanks ..,f 10 days requirement eadl have 
been prcw1&d for both light fuel oil and heny fuel oil 

(LSRS). !'be storage tank of li9ht fuel 1a of 2.8 ll 

clia a.ad 3 ll8t.nt. height, wh.J.le the tank for LSRS ia 
q - 10 
~ ll dia ant! g' ll height. steam beating coll a 
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have been provided for LSHS tanks. P\:.."ftPS for the 

unloading/supply of fuel oll are provided with the 
respecti~ storagea. (2+1) for hea.y fuel oil an4 

(1+1) for light fuel oil. 

7. su.lphuric Acid storage Tank 

The requiranent of sulphuric acid is 1.28 tonnea/dq. 

A storage tank of 3 M diamete~ and 1.s M height 1• 

proposed which will meet one month'• requirement 
(40 tonnes). Punlpa (1+1) ba~ been provided for 
unloading sulphuric ac1:1 from tankers to the: storage 

tank as well as to suwly to the plant. 

8. Pyrites S!lpplY 

No proV"ision has been envisaqed for storage, hanMinq 
etc. of pyrites upto su;ply to theplant. The cost of 

storage. l!H1rdling, supply to the plant is assumed to 

be covere<.5 in the transfer price of pyrites. Ro coat 

has been given for supply of :..,.h 5£~ 

Coal SUpplI ~ 1f l)J h Sn..~ 
The requirement of coal is ~ 'l'PD ( 4'8" TPD in -1ler 

plant and 72 TPD in power plant). The coal will be 

stored in an open yard .. with fencing '70 M x 38 K (located. 

near the railway siding) which will be sufficient to store 

coal of 15 :!ays' requi~t. Coal is transportec! to 

site by rail va<JOn8• A vac,on tippler cma comreyor 
8 

systen is provid~ for transferr.ing the coal to the 

storaqe yar&S. Coal v111 be delivered to th• coal feed 
bopper of the hattery lim1t plant by -ana of a pay 

loa&tr. 



,.-----------~------ -- -
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10. Lime stone Storage an:1 Slurry preparation 

Q\A\t;~~~ 
~t-L• 

2i8 
'!'he daily requirement of l.tme stone is ~ tonne• and 

it 1a to be suppllec! in the slurry fom to the plant. 

One dq'• open storage is enris~ for l1llle stoner 

150 K2 per area is provid~ in this regard. U-

stone will be transportec! fEOm the neartJr quarry (about 

100 II -r> to the storage ya.rd by means of 4'Blpera. 

A fEODt end loader will transfer the lime stone from 

the storage to a jaw crusher. Pre. the jaw crusher. 
the material will be transfe~ by means of conveyora 
to a h ... er mill an~ from there to wet qrin:ling 111111. 

The ground lime stone slurry from the mill will be fed 

to the mixing t8nk where further water will be aMed to 

mek• up the required. ecmeistency. 'l'he slurry will 
be pumped from the lllixinq tank to lime stone sluny 
feed pipe in the battery limite by means of the lime stone 
sluny PUlllP9 (1+1). A lime stone 9rindinq and slurry 

preparation section is bous~ a 8 M high building 

15 M x 15 M area. 

11. Lime storage 

U- powder (1.1 tonnes per dq) is to be supplied at 

the battery limit. 10 days' stora9e of bagged lime 

is ennaaqed.. A building of 25 112 area vi th asbestos 

~in; is propose:S for storing the lime. 

12. Power Rec:eiTiD51 ~-~OD 

%t i• aasaMd that the power will be ~e availeble at 
110 n br Bihar state Eleetrid. t7 Board at the pc'MIZ' 

recei'ring station in the plant area. 

rece1 Tin; Rb-station v.lll consi•t of 
equipment item t 

Th• power 

the following 
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- 11!' KV SVitcbgear 

- 40 MVA. 110/12.KV Transformer 

- 12 panel. 11 rl Board 
- Capacitor bank• for power --f-n c.J~ 

- Cablin;,, earth1Dt.J,, li'Jht.illll'J of 
the substation 

'· - battery and battery chmt9U 

Provision vill be there for exportinq the captJ.'99 power 

to the main orid of the electricit:r board. The sub­

station will be housed in a RX builcling of appxopriate 

size. 

~v-
\ .'-.».,.,. 13 • SUlphur storage 

o~~ ~~ 22sooo 
_.-lv ~ft LP'· The yearly production of sulphur ia 12l&JU tonnes at 

1~ rate4 capacity of the plant. It ift proposed to 

have a storage of about 1 month'• product.ion for the 

pro:!uct sulphar. The pz:oduct vill be stored in open 
with a retaining wall around an area of 100 M x "iO II 

vi th concrete flooring lu 7 provided for this pmpoM. 

2 Conveyors of 'O II lenqth haw been provided in the 
battery limit plant for transporting pro:!uct sulphur 
outside the prilling section. It 1• assumed that these 
COrJY9YOrB can transport su.lphur to the storage. Purt:her 
another 80 II long conveyor 1a prodded in the battery 
limit plant to transport au.lphur upto the railway siclln;. 
Thia comreyor will be able to transfer the su.lphur frem 

stora99 to railway va90ns. Renee no &Mi tional 

coDYeyora ha'Te been proYid.S at mlpbur atore;e area, 



• • • 

lt. !!oBfhop 

A ..U -S.ntalmd repeirahap ls dla+•fw ~ naileble 
a PPCL Mjhora. hence only a 1'*4>W pm.idem baa 

to be mde ~arc!a .... extra 1Mdllw/fw::t11t1• to 

the exi•t1n; 110dtabop. 

It la -su-4 that the md•tiD9 laboratory can i. 
expan:Se::! to cater the nee~ of the nlplmr plant! 
eleo. "4Ut:lonal pro91.a1on is -.de for t'bia apanaion. 

16. Wash Bid Cheng! 

Chanqe l"OO!ll9 are pron~~ 1D &.f ferent area of the pl~ 
for vaah ard change of operat1DC} penonael. 

1"7. ~erlal ffan4llng - Par Loe4e? 

A total of ' Payloe4ere baTe been proY14td !or hanlSlinq 

ot lime stone. coal end p~ sulphar in the R..,ect:iTe 

storaqe ar.a. 

18. '1Tansoort Vehlcle1 

20. 

2 Cera. md ane '1Mp haTe been p~d. Reqaiiwawnt 

of tnnaport ~ 1a e.:;iected tr) ~ fa. the mdstla; 

pool ot tmc1ca naS.lml• 111 th• mxta; plant. 

a.re !1qM;iea '991& r 19' 
A fin ~ md aasoc:iated acc••aodea bne bee pron4«1 
ftn bf'Snat paiab are prorided at the cdUc:al anu 
like coal m4 m1pbur ·~ en! boiler plm&. 
Tpp!!!lp 
A total ~ 40 a..llln;a of 8"re;9 "10 r u.. bmft bem 

~ttona11r ~ ta tM exS.atin; PPCL ~ ·~ 
AlljhoN for cat.edag to th• pNpo.ec! mlpbtlr pJ.aat. 
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Addition to FEDO-specification for 
offsite facilities 

21. Tailing Ponds 

Two pieces of tailing ponds, each 200 x 225 x 3 m, 
are buil~ Qn the plant site. The ponds are 
excavatea in the ground and the surface is 
tightened witt clay. 

The two po~ds can be utilized either separately or 
in series, depending e.g. on the annual season 
(rair.s: or need for emptying. 



~~ M~ ~ tnTt"t aiMi:;e""' 
FAC- ENGINEElltNG AND OlSIGN ORGANISATION 

Sulphur Recovery Plant for M/a PPCL - Off-site 
Pacilitiea - OUtokwnpU'• Process 

Off-site Facilities 

1. Land, l~d development, ) 
rend.a and drains ) 

2. Water Supply System 

3. D.M. Water Plant 

4. Water Softenino Plant 

5. Coolino tower sy•t• 

6. Fuel oil supply sy•tem 

7. SulphU%t{ Acid Stora9e and Handlinq 

e. Pyrite• supply systeai 
9. Coal supply system 

10. Limestone atorage and alu=ry preparation 

11. Li.JDe storage 

12. Power receiving station 

ll. Sulphur atoraqe 

14. Ima Workshop 

15. Chemical laboratory 

16.Wash and chanoe 

17. Material handlin9 - pay-loaders 

18. Transport vehicle• 

19. Fire fighting equipment 

20. Tovnahip 

A. TOTAL UPl'O U-20) 

B. DIOO., PROCUREMENT, PROJECT MANAGEMENT 
AND SITE MANAGEMENT 

C. CORTINGDJCIES • S• 

GRAND 'l'O'?AL (A+B+C) 

• 10" 

(Rs. lakhs) 

15.00 

153.02 

23.00 

21.03 

i23.91 1F13. '51 
9.47 

l.•o 

ss.oo 
60.09 

o.so 
154. 22 

7. 00 

10.00 

15.00 

2.00 

83.01 

s.oo 
25.00 

S0.04 

,13.89" g(.3. b'3 

91.3~ 8'=>.':rt' 
rcos-·o<o qr;?i.ob 

p-;ja SB & := 
~4!. fl> 

1.050....U ~:;55 :;:· 
-····· qq7.l)l, 

f-5. DD 

1o1~.5Z, 



~z i;l_,.f.,4f(•1 ~ ~ oi1•1Ww1 
FA('":' E!'>GINEEIUNG ANO DESIGN Ol!GANISATIO'-

I 
I Operatinc;r Personnel. (Off-sites) 

I 
I 

Sl, 
!2· Particular• 

1. Water Sup~ly Syatem 

2. Water treatment, rM Plant, 
Cooling Tower etc. 

l. F. end loaders 

4. wa;on tippler operators 

s. Slvrry preparation section 
op.rator• 

6. Dumper ope r-ator• 

7. Electriciana (SUb-atation 
operation) 

) 
) 

Mo. of Persona Remarka 

4 (at riYer aide) 

8 

24 

4 

8 

' 

(pay-loader) 

e. Sulphur atora9e area operator• 
' 
' (Accomtttnq of 

sulphur export) 

9. General driYera 12 

10. 0ff-aite !aciliti .. 4 

Totals 76 

( I0V ?-i r-n Ql/r\ 0 ,a.J er 
I 

Maintenance Peraonnel C',--; Su-<.'.~ 

1. Ritters 16 

2. Riq9era 16 

l. Helpers 48 

"· Mach1r~1sta 8 

s. Leadamen 3 

6. Electrician• 8 

Total.a 99 



..... "_ _ 'fy_;.~j<~GLJ~ __ f!.t:UJVEcr ..f;u,,,, IJ.,,rftCR>c fv121_rr:-;_{f:!'_c~ 

lie~. F~ - cf O{f:iih .1.fauk·Yl"Yf 

-- /Vo-· -- HP/~t-

. _V>I ~ _OE- -~mps _2__ 5 o 
l-Z) µ_. ~ __ ui,~ l~-':!.w-ps 3 7. 5 

f('frd_Jtf' ·-· 

5 . (.) 

7, ~-

l 3) ~ ,,..~_ . ~};rrv.H_ eer_ \[~.yc:y' - -· J_ __ -- -- - •• __ § __ Q_ -- -- --- 8. o 

1 "' 0-c .(,;_~ ~v--,.._,_, _fa~- _ ~ loo o '+0-0 . c} 

l5) I-le,(_~ p1r_·· f .~ lf-i- 1 :l 00 · 0 8-a-o · CJ 

( 6) . -~--C/Jttl r~f~ Lf -11 Lf_5_0_(; /()0() · 0 

o·) ~~ 0f0.-L~ -rv~ 5 _!!_I_ . 5 __ Q__ ____ - - -----2~ . 0 

l r> r.,( at./1 u; e,,..~_y f<-'~:r1;i; t _ __ J-+ 1. 

l '7} H,~- ~lO. _ t-J~ r··1- /-f f 

(_le) s.. '"-'6-<.-Jur ~'r/ 'f! . r f -1 I 

VtJ UJ(.,.-t {'ru~ .,c£~ ,.J\. f..1-

\ IJ.) ~ Ww" p. '"f ~ 
70_ v"v"L- Lt-eJ 

-... ---
U3) Jo.;_ o(,t~ 1-c., , ; ·· . t',) 

&.~./ U" V£.yi·~ I / . r ,'(/ (. 2 
~I I "-' , VO f' . f Uc / 

..., . 

't17'.L 

SCJ o 

I· 0 

7o (II/.. r ("..JI " c.c1.;3·vA~ _.:;_,, c N 60} ,- ( I/ p 

J~ 7(. § ~ 0 . ~ - J 10 I ;) HP 

-:2./to -·_ 0 

So· o 

' 0 
o2bo. 0 

J87b.s-

_ . ~ __ 3 I() I ~ Y /<t_(;, .!.- IOCO 

k • '-JH 
- ----- ·---·-·-. ·-µ·· 

__ -·---2.·3 Mhl 



•. 

'i 

I 

I 
! 

" 

i 
'I 

I 

,, 

• .. 

l 

P'!)Vf:~ AN. ARI 4 

!"Jvt .. Jr(",, .Jbl': !X: T~ •."1 ; 

.:14 S''Jlrf •,. ~T P'f.lt~flilt.'',.. "iF!fA 

em 

~1r.·· r. ".;f:.· ... ,. f'•ofllN" :.J'!A 

H. 

··,·Joi 

_J 

-, 
I 
I 

----A 'd-~--

___ A. t·-\c::::f __ _j 

SECTION 

- --"' ... 

. . 

1 



t • 
d . .-· 

_, 

... :.. ........ _,. 
•• • r ': ... _.,.crx 

.... ,.,. ....... I ~IP.'f-

t-fA' ~· ~-.t.,._ 
._ .. ~ ...... ~-- .. , .. : 

mm 
l -- -

~f wAlfR ~~ 
;'__.", •'I:- .-'JI.-."!--.~~ 

00 

._Pl.jAY .... , >. '.V. 

.'/!}"'it'\ .;r 

C: A'i ,:~ !f ~ 
l."D '., ·''.'T,_:, .... ,. 

'i"Q' • l ...VW,(i.fC. 

.. 't .~· . ,.-_,_ .. (" 

rn rn 

.;~•E' ""·t;;;·~ 

..Jlli().f • WA:~R P!M"i 
: .. 'O ] 'b •.':'.D........-"X 

• 

91 >'<'L' ... 
.::'J.' _1 •• .."~ 

n::··o· . .....-·:. ·- -''*~ o··ei·"fl 

..'JI 4_''. ~ 

c:_ P--'--"-----.-~'-~~, 
i ~..,... .._ •• fi< 

-------- ~· :r-r<_' '~."-.-( 

.--t,~ •'"''. .. ,. 
~ .... , .. ·•·l.. ... ,'',,l. 

! -
------ ----- -- --~-: 

' ' 
1 , I i 

~=Y-, 

1._fi.ff'.:"W "'i<PHl•.·:-J. 
lfA 'too:. >'' ...,..., lfA ·~ ri ""J'f" 
l4fi 1'h ,:i~J:.......;r.'ll' ,',"<'; l•~ '•-- 'ti' -,,:. 

- .
1 

fH!Cir:F.i.fR 
• .740 'llt> OtrJ~ 

00 00'~) r, 1~ • 

. c~~=~~---
rJ'lf~ •• ····; ........ 
/-4(1'J:i.< ,t, 

SECTION 2 

I' n .1 



. < 

I' 
_J. 

,.,,_.I 
·"K"' 

.. 

wr. 'E_FI , .... ,r,r, •''\(~, · 
: _ -~ - ~ --.. --. -_tJ 

.. , M :W<ot" 

• 

• • 

0 
0 

.. 

• 

., 

! 

J 
,--' ' 

r-r '. ... 

.:'4 

• r- .. 

n . 

• 

"' p• iMP' 

SECTION 3 



),_;·J' 
'.\~·=-in. ·~ 
~)j- I C:~----1Li 

~ .. ; ' '· 

0 
0 
o, 

-·····t 

':iJ.~P .:.:~~~'..~ 
Jl~ 4 :;.;1-•'---- I 

••~NII 

a:=--- ~--

SEC110N 4 

Me< 

.'lllf, __ ••.• 

.. 

.,,.,-,"': ::~-

·-

J 



S...l '-""411 f< 'l'<i:I .... ...:, -~;.I". 

l>• r-o---..:..-

• r 

~· 1\ .~ 
·j '.YO 

... ,,., ... 

"' 

·­.. 

... 

';,( PHl!fi P'H>', 
1{{1 ~! 1 1 .'11'1. _.)hi)( .. 

oo 
c:J 

)I~ µ1-11 lf.i po 'Ml'' 'ti"* 
1..'')')lfj(_.... .• 

',!>l l'HlJI< P'1"4f..>' 

J..:'(J j/11 : J4.L. ... "4,){, 

"I Pl-ii.~ ~\jMJ' TA.._ 
I..''• ~I ti f1t,~>C 

.,.,.., 'Alri9 

JJ·.} "i:H U'1rl 

.. 

'1d""'1ifl'tA• ·~ 
!..''.)•,;· ,.".1 

]]0)J.4f~l~ 

31• 1,JJC .•• ::; me 

'.:.'AL1. 

JlJ-20• ·LJ:X 

I 'C ,, ... ''Fl'• 

' l 
>.,Pffl ~.,.,,..., .. 

'A!, !JriC,C P.-H"!'" 

·o~~ 
l01 

.. 

SECTION 

~ 
1 ...... 
I 

' -·· "·~ ' .... 

5 

T,,.,. 
r >f'n 

r-~ 

• 
r ~o; 

•: 



...... ~" f ... _. ......... , .. 

• • ~ •ic • 4 M I" -. •t 1-
..,, ,_I I M_ illf: 
f•.. t ~ ,.,. .. " "" If ..... I·• ··<I 

"'~- .... 1 ~ .. ·- ... - "'" .... 
~ ~ ... '.~.. • ................. ---1(.. .................. ,._OP!. ....... . 

.. ..-:· ...... _l_ ·-- > 

~-= 

0 

'•<. ~. ;,~~f:;,~ 

i~ f r...H: c. TH-.. 

A 

·1 .. { •• If ... 

12 II 

~jR 

0 
• ~._,;::.•,.: ~ .,. 

:~·-·~ . 
-~--------~---C ---

Ou.~ 
s:11c 212-(J4JC, 

PRc'1[ A;E_R l ------------

>II;; "'f"' f.li•I 'f 

IO 

- "IRC.'' ~'.'; 

~,) j;;.._r 4'JC 

~ '' c8i Ul~G 

-~ 

f --

SECTION 1 

""" ........ ,. ,,.,,,,,,,. .................. " 

I 

I 
\ / 

' I 

J., 
l 
_I __ _ 



',I'. • -

~1 
. I 

• . :.- .. ' :· : ~ .. 

--_._.i, 

"' -·--~ 

j 

~ • '. ., :. p : ~1 

. '"· . ~. - ~ Wf ,.,.. .... , .. 

... 4 

•, . ... ,'. .. 

:,;;pt t ... 

-ww·11 
• f 

r 04; '-' 

• 

SECTION 2 

OUTOKU~P~ .. OY 
'"'" '"f pi;•.( ~. '' 

.... 
(, ;:,1.1 

: Jf 



to~. "<I ~.... I " .. I "<I ~' _. •• • 'I-

""' ~ ~·' .... ~ .... . . . . - .... ·. .... ... 
• : • ,.· :. • .. :-•• ....... :.. • ~·: ... -.f 

loo .: • ... ·,. ~ •• : .... -~""' l .. :~ ..;,. , ..... -.:: ~ 

· ..... 
i L----,----_._J I 

··--- -f.---~ 

_r- -

.. .. . .. ,:... .. :. 

.... . ~ : ' . . . :·· 
' ... 

·~ . , , : - : : v~ 

,,.., .. · ..... 
.. 

.____~--___J 

'1·; •• :.· . 

.. I 
• • > 

~-L ..... . 

. ·-

SECTION 1 



L 
_ _____L_--L~_____.__, 

L__ ________ ··~ --

I 

I I Ll ~-. -

~ -- -- ----

I 
I 

j 

I 

I 'f 

I 
I I 

) \L__ ___ / 

) 

ffiJJ 
SECTION 2 o9 OIJTOVUMPU "OY , · 

..... h.,. -.L. . ...,. ' , .. ' .. ~--------·-- :-..:._--=----------~----~--

. . --- - - - -- _ .. __ -- -

, '. 
-------·----- --

' 



'0 ' 9 

-· ...... "" - l -,.. .. , ........... - .• 

~ ;:4: I ~::. .......... : .~ "".: ~II 
,. .. .. .•• .. ......... " 1-ll• • --·"' . . .... .. ... . . _.., .. . . .... ~ ...................... -· 
......... ""'"'I ... - ,,. ' .. 
~· '.Jo - ..._ •• l ....... . 

. ·~ . ·.~ ·. :: . ' . 
' I 

' ' • ! 

i 
I 

I 
I ' t 
' i 

I ~ 

i 
I 

I I 
----

I 
I 

. -· 

I 
I 

t 

I 

I 
E • 

J 
,: : 

---[[}-J SECTION 1 
- ~1'_. :~· · .,,._· ... F.: 

I 
c ' 

-=;-~~ ., .. pfO ~ :~ :1 
,i. i:(.,: -f -. •U>~l 1\ '"" f P\j )s,_ r,~" SS• ;. 011 '"• ~ .. :JMW ~Ml ·,.,. Dw 

' :. _(' ;.;, ' 
,, •.cc ~If, ,:'~I~ 'Yf'. 11f:!(: ' lC ,vjQ ~-!0 .:o ,"<) 2(".iC .. 'j'!I 

~-~----·--- ----·--------·-----__:~·-·_"' _____ _ - -·-·--
IC 8 



I 
I 

I J 
--t- ------y-- ---. 

. J. . 

_:__L_J 

~Tl 
--- -1 ! i-------__J 

. j' 
LLJ 

I 
I 

L 

I 

: ..... 

l 
I 
I 
I 
I -------

f : + 
~r 

l 
' ~ \ 

r 
·,..i\ 
8 

SECTION 2 

------- ____._J 

:• 

T"~~-- ~· .. 
I ·f •· ' 
~ ~- -

.-.."lv-·, 

••> v· (, I .... ~- -
+ 

t 
I 

t 

...... , ... !n~I 
I------ ----------~----------l -.. , : : 4 • 

t ~ ..... ., ". 
. "". L •. 

---~-~ 4 -T~~-~--.. 1~:._ -- -- ------· --- -~.:___--~----·-·----------:· ______ ,... ... _":.~'"·_; ... -~--------·~~ .. -~---- -~:··) 
' " . 

H 

G 



....... _ 
......... · :'! 

r- -~ • •• ·!'°.• ......... . :.": . 

. . ::~ •r: .· 

~"'·~/FY-;: .. 
. ·-~~ -~~,4~ )··-~' 

.:. :· 

·- . 
. . ~ . .. . 

, .. 

: - /j. 

\ 

•.-. .. 

SECTION ~·~ ··~···· 
+- -

+ -

;-~~ 

1 



I' 

\ 
\ 

- ---.----,...---

..... .. ,, 

::':-::---._ -
~r . .,. 

.SECTION 2 

/ 
; 

' - •; 

· .. 

// 

- ----±c~- -- --__ =:::}===-=-=--=-=-====----=====~=====~~~= •f'T·,<,---~ -_---·-- --------- .,• .J • L --+-- --

~-----_..._-. - -· 

'7 

I 
I 091< Qi,~ 

F~~-: 

t A',~· 



[[~] :-:'~ 
·...,, 

·-·-.,, .. , 
l",._ 

/ 

I 
I 

// ....... ,/ I 
··- ... 

........ ...,.. 



n 

I. .. ........... -· .c.·-·..,.,.. - ..... ---······ -· ·-~· -~--- -· - ·- .... - .. ~ .. "*' -· ~-
! .:~~~· :·~=~:.-~~·,;- · .... :-~ .. ~::.:_:: 
1 •Jo I - ...... .--; .. • ............ ,,.. ...... ...:: HI--· ... - ... ······--r' .. ..... 

i • '; 
'Z . : 
:A~ 

., 

0 

lO 

( 
I 

=·= 

>lAw 
COAL 
S 78 C !'(Pl LE 

11'5~,=n:c;~ -=::t 
).J.....-i..J._.i..J......w..._ 

,...1', ____ -----r•---~----~- J 

c 

" 

'v' -~----' 

~c .. c E "T" A TE 
C;..Y 81N) 

SECTION 1 

l 

' 

--- ·------------------------ -=--~--

n n 

• 

I 
I an- .'I PLANT 

~------- _ _j 

. --- -+ ._ --

t 
t I 

L 
1 • ~ • 

• 



~ -- ._-1 

•1.:; •. f ! 
_::-~_j 

'~..--i 1t .l' 
~ ---~':',' ..._;§~ ~-

~· 'lla - . 

-· 

l:. ·'· - . ~ . . 
. " .. . .......... -. ··--·_-_· _ __..:::_ .... :: , .. ~--

- *"""" 
._:ACl~;j 
5 TAJ,:N 

~ ' 
'wASTE Lll1U10 
HANOL1NG 
AREA 

PREPARING 
OF 
LIME STO~E 

4 

/ 

l 

r 
·1 

/J-~ Ji \ 
+- JI \ 
I / 
·~/ 

(~ 

I 
l 

H 

G 

Q FRESH llATER 

0 

c 

SECTION 2 
II 



• • q " ----- --~ ------ --- --- - -

0 

itf' 
-- ~?. 
'I r tJ 

SECTION 1 

a 

p~,.t', 

'.Clli'"'°'",l ,.v, .. 
l.LT;. A • .:f_:,."' 

:t 
.., 

C ,.. ' E 8 ~ ~u.,.. , t !! /lo 

"i 

J 
j 

r 

~ • 4', H 
',Mf,' ~ 

... )Mfrt.&.l 

,,L,._....., ·, 
:::1: <l• ' 

r~) 
: l : : ; 

. I 

•• t· 

T 

+ 

,i, 

-'-I· ···-·· 
____ , 

+: 

1. 

',.AL 

___ d ... ·-· .. • '"' 
---------------..;;~ ~·'~-~-=-r: ,.t-3 



+ 

' " 

,•. e .. ·, 
: .. 

+ 
] 
. ' 

··1· 
I· 

--·--·-----1 
-t 

·-
-· . 

t·· 

... 
ii ,,.· 

-~" 

•• t,. 

H 

" " 

i 
~ .. 
·-

···,'t 

n 

" LJ 

t'[A' 

j~ 
. ' '" n 

" __ J; 

r--
J~ 

I 
I 
{:: . ~­r -~ , 1 
I -
I 
t 

IL 

!! 

, I ' 

1:1. 

·~----:;t" ~- (i-' : ) ' ) ' :! 

nnnnn 
:'. i.i 

LL TW'f, -..,~ ... • .. ; ~I( 

\.,. • 
1 f: ?. i H ') 

I I'' 

.,. J., I 
, 1 

__.-1 .. 

SECTlON 2 

.. !-_ .. c . 

"' i • •t 

' .. 
! . 

. ,. 

___ j-P· .. 
~ 

OUTOKUMPU Qi 

;,1,. •t , ... 1•,, 

T 
A 

I ... ..,, :1' l'",11 r 1~~ .. 
i ... 
i-... , 

r ·- - . 

I " l t·--7- ... ...,. 

I'' {I 



------------------ ···----- ---

•I 

"'~ -::,, J-""'tJ;;"l-U- ...... 

I 
·-----

., 
, ' 

SECTION A - A 

•I 

.1 

1:H::-
j 

-···-· f ';HfRO\ 
j ~SCl'I 

c I 

SECTION B - B 
.i 

SECl\ON 1 

• I 

D 



------ ------------------------------------------

.. \_j 

.- . 

----: 
·~· 
':: .. '. 

~· :;.._ ___ . 
~, .. ~ 
,....-r-......-r""Y'--i..1:-...rW-: . ,, .. 

SEC:ION A - A 

1. 

'J 

SECTION 

1 
.:I 

I 
I --.,... --· 

B - B 

. r 

- - . - _..__ - - -. - . - - - - - - ~ -~ ------- . 

£iECTDR5 

--·- - ....__ 
~ u r __ :_ ....--:S-1 -; -1 h •--{-------~ 

:._.,.;_ __ ~ 

~GAO 

---------- ----~ 

SECTION 2 

i' 

,, 



' ' --l 

., 

I 
, I 

i 

J 

, I 

.. 

J c 
_r_ 

c' 

. ' 

T. 
.o 

• • • a 

·~ 

SECl\ON ' 
a .. 



,, 

..... __ 

.. :-' .. 
' .. . ' 

-~ 

: OLO (ATILT l fll':i. 

r-----i 
I 

SECl\ON 2 

..,.. 
TAM<5 

~ 

I i 
1---i 
I I 

ii 
~--1 
I ' 

SlU>IUI 
TA• 

0 
r~,)-
\ <11 ..... 

"'-- 00 "'" 

::rRAVTTY 
FILTElii 

CL 
/ / 

I : 

IL' 

r 
i 
I 
I 
I& 

i 
I 
I 

i 

i 
I' 
I 

' 0 

I 
I ,• 



• • 
- --·-"" ·---·-- .. _._._, .... -· -.... -··· - ... -- ·- .. --- -- ' ... _. -­_ .. __ -··-··· .. -... -· ... - .. ·----- ...... - -· --·-··----··---.. ·------- .. __ ..... - . ·--· ... -- .. 

., 

el 

~ 

I 
. i 

'f 

I 

'! ! 

., 

. . .. ----------------------- -----------

\,;':" 

. ,.._ 

SECT:ON C-C 

~ CAT&l Tlll 

.. +- --+-~-..----T-+-

~+-~--+--+--+---i­
-~-~-+--.-+ 

SECTION 0 - 0 -------

- -------·- ------~---------· ------------------ -

'j.Ul PH.JQ 

(Q,.~Jrt\IJ«i 

TOW(Q'j. 

f;,, ~IJ.T 

r1A'l JAlrf", 

SECTION 1 

a 

~a ... o 

SHTION E--E 

~--

" 

• --------- ------- - ·- -

-J l l 

-. ' 
I r 

1 
--~' 

j 

.. 



~ 

f_ - -t 
' . 
.-v 
~ 

~ . -.- -- ---- --~-- ... " . .. . .... - -
~~-----:::t'- ..!!!=!:, 

i - I-..~ 

t;.r:~~~~:i::::.:r. ; ~0- t 
~-

CDlO (.&lllYlf.IS 

:_ :: : ~ : : : : . 

S<A~ 

:".::JNC.NSI JC; 

TC'WE.A') 

SECTION 

~;Jt PM.JR 
• JC~ 'lllC 

"JI~ £ ~·. 

~-----.....__ ____ _ 

2 

l 
I 

l' 
I 
I 
i• 
I 

I 
I 

i; 
! 

'~ 

I 
f 

;1 

I 
!, 

;, 



.. • 
; :_._: ~·~ ?:=:; .. ~~ -;:~-~~~- ?-: 
--- - ··-- -·· .. --· -- 4 - -~ ......... ---- ,. .. --.. _ .- . :.:-_ -.-..... --~:.: .- ....... 

J 

'I 

I • 

11 

D 

D· 

SECTION 1 

8 .. a 

.. 
---- ---- ------ -~- - ------- ------------------· 

• L • .::rit~ b.L.J 

-- .F 1t"' 

~-=;., 

~~ r~- l-
f :lo 

~~--'-8 6. 
. ' 

._·1·:: ... ~"'_;' 

I __ 
~· ;'. 

~-~ 
•CH!it•;i;.i \ ____ : : . .,t: .·A.. 

1111,lL\ 

~ 
Ii ,,_ 

• 
~--. 

I 
" 

1 

... ·; 

[-

t t 
.. 1 

--- ---- -----
n .. 



.. 

,, 

.; t. 

'•'•,,I 
P,.&., ~ , I l Q 

... . ' 

, ~tW,..tAI "" 
&,:.t .. 

::;~;,. . .;. iW("' 

t. E, TOI CA.. W'JOI") 

'i WHtH(.l.T1NJ 

&:Jll.tlt 

,. 

A. 
! j~~[R 

,1AW 

> 

\! 
---) 
/I 

>-·--·l 

., 

l 

_t,.t"1-,tllril( f POWE.ii 
. ,; t -. ~~AT '.);;.; 

! 
' 

L~ 
: I 
, I 

.... _ ------- i, 

AGAO 

SECTION 2 



D 

------ - I 

• 

···: 
. -- . - . --~ . j ·-·-·-. - . - ·-· -{,·· :~ 

.,., •' ~ i:>· .::#< • .:.M .. ,, 

r· 
I 

Ptf PA'1A' 'HI 

IOO 

tJ 
.. 

s.-·. ~ . 
:-:c •. -

·-··I 

= 

r:· 

~ :~>~ ; 
~;;; ; .. ' _. . -· _, . . 

·, I 

\ ' 

·r 
! 

- 1----, ... 

·---1-.::., ~ . -

~!,~ 

I 

SECTION 1 

... 

: 1.,:.,_· -:::. -::.,. 

... -·--; 

·9 
A 
I I 

' 

.,. 

.. 

' 
' ii 

'.I~ .. -
·' ._._,.i 

_ . 

I. 
t ~ _t:~ 
'• 'a' d 

... 

'. -~- ~ 
--_..---~ 

' ,c 

r•<ltl .,· ... --~HI 



t w. 

' I ' . ~' .. 
L 

--·~-~­...... 

-·-

-· ............ 

·•' L~--------' 

-·t.:_) 

...... ...,. 

.• 

""!: .............. . 

.... 

• 

1,__.,.·1 

...... ,;:...,. ... ·; .. 
"" ' . 

'.",,M 

' 

\----~// 

' ;. 
... L-,-........ ~ ~ 

~\~' -.,.·-~·~· 

G:i 

. .. -,.-

()0 

f I 
L............_ __ _J 

..:.·;:; O•H 

-­• 
c:J 

SECTION 2 

. . 

'. 

~~~~-----..... 

~~· 
'--~-----

.... ~. ---

. •. 
{, I ·is .. ---~ ' '-= 

~--. 

fM:·r: 'f~ 

• :4 .• ): -:::::r. 
• 

' ' :..._-::_~~ 

'' 



• 

• 

,' L._~,__-~-~; 
,;. ••tas--~:rt: 

--::-:.==-~. _•_-~,_., •'-' u 

. f -

--·----

. ~ ._.. ,.,.-
........... "I 

' . 

~ · ... , -

..____,~·1i 
'" . 

.. " -

•/· )· 
·0 
O· 

SECTION 3 

'•' 
;,.' ·~ 

-:· .1 . ,,• 
; 

.. 

' A··~ 

.l 

.:.··.,, 

_ _______, 



. ·-' 
·--~ __...)i 

_r--·-

-' •' .--
-~ .___ ---' 

.-I t --

.... ,------·-~, 

{ . -

r------

.. ~ ... 

·'-~ 

• --- -- .... •· 

''----, 

SECTION 4 

..... .._. ~-



r 
-

,. -
•·I 

') 

"" ~I 

I I , __ , 
"·I 

___ _, 

1·.: .... .. ~ ••• , __ _ 

l--~; ~ 
L--~1 ;,, i ....... LLJ 

L_J 

r ,.. 
' . 

l 

. ' 

·-~---_.J 

- ~ - ~-

... " 

~\ ___ } 

.... 

I 
I 

~.tt 

SECTION 

i 
r-

rji; T ~;,_ .. 

" . ' '• 

5 

I 
t 
f 

I 
r 

i 
' I • i 

.• 'Ii ..• ,. 

le 

i 
I 

I, 



r> OUTOKUMPU ENGINEERING 
O+K A DIVISION OF OUTOKUMPU OY 

5 
OPERATING DATA 

5.1 Supervision and Labour Requirements 

5.2 Requirements of Utilities and Consumables 

5 

I 

I 

t 
I 



1 

• 

I 
t 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

() OUTOKUMPU ENGINEERING 
O+K A DIVISION OF OUTOKUMPU OY 

5-1 

5 
OPERATING DATA 

5.1 
Supervision dnd Labour Requirements 

Supervision and labour requirements for plant 
operation are presented below. Maintenance and 
laboratory personnel are not included in the 
evaluation because of lack of information about the 
local situation. 

5 .1. 1 
Total Personnel 

5. 1. 2 

Plant manager 
Engineers 
Foremen 
Crew 

TOTAL 

General Supervision 

5 .1. 3 

Technical manager 
Chief metallurgist 
Metallurgist 

TOTAL 

Smelter and Sulphur Plant 

Day shift 

5. 1. 4 

Engineers 
General foremen 
Foremen 

Operating crew 

1 
1 
3 

20 

1 
6 

27 
170 

204 

1 
1 
1 

3 

Shift 

8 

68 

TOTAL 

1 
1 

11 
13 

88 

I Power Plant (including Coal Plant) 

I 

I 

I 

I 

Engineers 
General foremen 
Foremen 

Operating crew 

Day shift 

2 
1 
3 

8 

Shift 

4 

44 

TOTAL 

2 
1 
7 

10 

52 
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5-2 

5 .1. 5 
Oxygen Plant 

Day shift Shift TOTAL 

Foremen 1 1 

Operating crew 2 8 10 

5 .1. 6 
Material Transfer (whole area) 

Day shift Shift TOTAL 

General foreman 1 1 
Foremen 1 4 5 

6 

Crew 8 12 20 

Note: Operating personnel required for offsite facilities 
are described in Chapter 4.7 by FEDO FACT. 

5.2 
Requirement of utilities and Consumables (7500 h/a) 

5. 2. 1 
Flash Smelting Area 

5.2.2 
Sulphur Plant Area 

Coal 
Electric energy 
Steam 20 bar, saturated 
Filtered raw water 
(process water) 
Demineralized water 
Refractory b=icks 
Mortar for bricks 
Oxygen lances 
Tapping clay 
Light fuel oil 

Heavy fuel oil (Bunker C) 
Electric energy 
Stearn 5.5 bar, saturated 
Filtered raw water 
Lime 
Lime stone 
Sulphuric acid 
Catalyte mass 
Glass wool 

t/a 
MWh/a 
t/a 

3 m3/a 
m /a 
t/a 
t/a 
kg/a 
kg/a 
t/a 

t/a 
MWh/a 
t/a 
m3/a 
t/a 
t/a 
t/a 
t/a 
m3 

158 000 
24 000 

150 000 

160 000 
30 000 

300 
25 

8 000 
6 000 

400 

19 000 
13 000 
90 000 

975 000 
330 

90 000 
400 
900 
500 
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() OUTOKUMPU ENGINEERING 
O+K A DIVISION OF OUTOKUMPU OY 

5.2.3 
Power Plant Area incl. Coal Plant 

Operation time 7500 + 500 h/a 

5.2.4 
Oxygen Plant Area 

Coal 
Heavy fuel oil 
Electric energy 
Dernineralized water 
Filtered raw water 

Electric energy 
Filtered raw water 

t/a 
t/a 
~h/a 
rn3/a 
rn I a 

~h/a 
rn I a 

5-3 

24 000 
2 300 

10 500 
112 000 

16 000 

66 000 
15 000 
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t-. Cu \CJ'·' I : . <.; : . f: \ ~- ~ 

r, . 1 . l 
:':1'.: 1 ~; (:'.· c·<:;:1 ! ~: l C('st '-'St 11r.<:t P 

Out (.)~~urr.pu o~ has ~'~.:c1 i Ul;t eci th~· : T1 1."f-'~t m·- .. nt (_<·st 

tt1e pru.Ject v.·1tn1n tne agr1°.,·d sc<»pe. Ac1d1~101;ali:. 

1 n order to g .... t "' \' l "'" of t hP o\·•·r:cil 1 l li\·..,~ r mi·r-. r 

and f' r n f l t ah i ! I t :. , 0 u t 0 k um I u ' s f's t l mat e i s 
~-up pl,., m" n t e d "' 1 t n t i1 e cu st "t c> ff - s 1 t t' ia cl l [ t 1 • · ~: . 

T h F cos t s o f o f t - s i t e f a c i 1 1 t 1 es a ~- e es t i ma t "'~ r \. 
FfllO. 

~: n !'"' c: f 0 t.: t n i; u rr. p u • s t::' st i m 3 t "'s 

Tht· Pst1rnate$ c·n\·r·r the Ct,~:t r)f r<·qu1rt-Cf pr~orf'5:~: 

fa c 1 l i t l es "' i t r; l n t L e s c (: p P o f v; o r· ~; b u t 
i~trastructures sue.·!: as ~c>rkst1op, iahor·atory, s1t~· 

v; o r i; s , e t r . e1 :· "' e x c i \! d Pd f r o rr. t h e s c op "' . 

- p \' r i : e d r v i r. £ 

s m ~· i t inf'. 

- elemental sulphur line 

s u J p h u r p 11 r 1 f 1 1 <1 t 1 n n ;, n d r r i J l i n r. 

t u r· ti 1 n r · f'. '· n f_' r ~t t r, r f · l r1 n t 

- r) ( l l l ,-~ r f ~ ~· d ~·?. i ~- r [1 l Q n t 
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T ,~ r· rr 1 :1 ~' i p ~' i n ': s < • f 0 u t o k ump t.: ' s es r 1 ma t es 

·~·t~~ f~~t 1m;-!tf.:"S ar-t· 1 lrr!tPd \,;1rhtn trlf r:~t l:·~·lr~L 

l' \" r- i. t e : l n i t • t t <i t h P d r ._. (~ :· f c e <l b 1 n s 

l"oo.i: 

L i t ! • t f u €· l c l l : ! ~ l t-· t t c: t n e d 2 '· 1: a :11: 

:-; ~ ~I g- ~ 11 d d u S t . o\.lt tr-t fr-nm lit· It <·c11\·t~\t;;- ,,T ~;t;t.1' 

g 1· 3 11 u l 3 t 1 (> :: 

~ 1 m '~: i n l P t t c: t n., l 1 m P ff>•· d h n 

Limestone slurrv: l n l et t o t i1 e f e :o- ci I' 1 !'' 

;a 1 J ini~ c;t exnaust ;;as scrubber: <>ut 1 ('t fr()m t ! .. -
t 3 1 } 1 L f [• Um!' S 

Sulphur: outlet from the helt con\PYnrs of prl tu:· 

t o"f' r 

l ' r o c •~ s s " ii t t· :- : i n 1 P t t o t h P p i a n t ci r e ;-i 

Dem1nPrai1zed-sem1sntt 1>1'3tPr: inlet tn the 1,Jcrnt 
ti !~ ,-, ~1 

:) econ d a r y c no J i n g "a t e r· : l! 1 ! e t t o t i: P ril 3 r, t '° r· •-:.~ 
< > u t l 1:.· t f r om t h P p l ;1 n t ;1 :· P c: 

Flertrir energy: ini"t 'outlet at tnP mci1r 
Slo. J t •·hf:t-'.Cll' 

S u I p h u r 1 c a c 1 d : 1 r: i (· t t o t h e· t e ,~ ct t a n h 

.A.r-~c:~1~lc \.o,.:3Slµ' c)ut~f--t frc)m tt·~· rJr·um ~liTn:· 

fFllO li::1~ PSt I m;it" ! t hf> 1 ll\'r>S;T n"·:r 1 'f 1 Lr· : •·•!tl l ~ "': 

off-site fac1] it1~s 

1. and , I <tr: d n"' \ '· i op m f' n t !. r>; t ri" '• n rt r1 r: 1 I : 1" 

h~r~r supply syst~m 
- l'~·m1nt'.r:il :7f'(} l>.'il1t•r pl::rrt 

- hatPr snftPn1ne plant 
(' () (l j I 11 >'. t 0" (> r s v ~; t f' m 

- Fu~·1 011 suppl,· 
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Tax•'s and duties 

- SLlhuric acid storag~ 
t'\TitPs supply 

- t'e:al supplY 
l 1 mt· s t ( 1 r i t • ~. t n r· ~1 {~ t · ~: n d ~~ l ·....:. i r: · I 1 : t-- ;) ~ r- ~1 t :.1 : : 

l l r:: e s t o r 2 <' P 

r I () "' f'> ~- r p C ~' i \' l n i~ st ;l t i. () n 
- Sulphur stor2ge 

\'\<'rf.:shop 
- hash aria rhange roorrs 

P :1 y i o a d e r s 
Tr~nspe:rt Yeh1cles 
i lrr· fit>;htn·,r:f: ~qu1pment 

- Tn~>rish:p far1lit1Ps 

An exrise duty e:f l2 ; and a sales ta' 0f 4 ~ :s 
·, d d {' rl t o t he t' q n i pm en t < · n st of i u cl 1 r. en(' nus or j e 1 n . 
The value of ~xrise fluty is calculated (JD tht' has:' 
of "Fx h<>rk'' pr· tee befc1·1:- t r:·1!lspo:-tat 1<>11 ,·nst. Th•· 
s a l es t ax i s ca i cu l ?. t e C :, f t P r a •J d i n g t n i:- ex c 1 s .., 
duty to the "F.x h'ork" price. 

The f re i e id , l n s u ran c e an ci er•· ct i on c n st as ...- P ! l ~: s 
the cost t>f build i llf':t; and c iv i 1 1\1,;~; have bt'Pll fr,.,. 
on duties and taxes. 

Custom c!uty of fon·ir'.n ~.upplies 

.A. cu s t om du t y of .; 0 ~o l s acid Pd t n t ll P F 0 ['. cos t 
f n re 1 g n P <Ju l rm en t s u pp l ·1 P ~ <1 n d 2 ~, •, f n r t Ji,. f " r i ,... i'. n 
en e i n e Pr l n g and r om m i s s i n n i n g ~; n r· k . 

Ttie (>St J lilcd ••c; a:·,. l·ri'.;f•d on the· "CJU q.rrwr· 

tl1P first hc~1f <·t i~1e \'P3r l':'i:·-.. 
, <JS t n f 

T ii e fore l g n s u f> p I H· s <1 r •· p ~; t i !II ~1 t "n <: c ( n rd 1 : 1 f ' " ! ri • · 
Europe <1 n J' r 1 r- e I P .,. ,, ! , i, ci ~. ,c d , ' f Ou t n Kum r· u ' s f 1 1 r-, 
f r om p r ,., ,. o l u s p r n J f' c t s < 1 ~; h " l I "~' ', n r : : '· 1· o n 1 't' · ; , 
to the Pqu1pment manufarturr-s. 

Th•· l nd i an supp I 1 e~; ~ir·p "~' t: rr:<·1t en ~:rr·or·d t nl': 1 '' 

I n d 1 an pr i r· P J ,... v e 1 bas":' d ', n t h •· r ,, s t "c, t 1 m ci t ,... s 
'·T!IO anci the 1rdnrm<:l1rip <>n 11r11t 
from PPCl. 

, ' ' , 
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OUTOKUMPU ENGINEERING 
A DIVISION OF OUTOKUMPU OY 

~- h t=-- n con \. P r t i r~ r t L P f o re i g n cu r- r- t=- n c i es t o t h P 

1 nd i Gll Rur>t'"P$ l t !1E· fc.> 11 ()~in~: r(_1t es ~) r· ('!-:("h~,Il ~:c !!(:l\"P 

h'""'"fl usec': 

F:' ~ F i n n 1 sh ~1 a r· ks U . ~! 0 
HS = ln1ted ~tatPS Dnll3rs 0.0;7 
f~S Cre(1t hr·i1:-.iin Poun~~: O.~.t;:~ 

F" n ~- P 1 g n I 11 r: 1 a r. s u r '.' l i e s 

II " r r: : t' r: c a f' 1 t :'; 1 

T ht· c <. t' l t '.l l costs t:r·f· ci1 \·1 cit-·ri l r: t o 

n r1 d inc i an r or t i n n s . 

The di\" 1s1 n n of v r o c es s (' q u l pm(" n t int " ~ or f' i :'. r1 :1 n d 
Indian port inns 1,·3s in deta1 ls discussed hy F'P\L 
;rnd 

0 1,1 t o iq1 m n u l n t h e m ~· e t l n t: i r 1 .-'\ p r· l j Fl :;·: ·L 
d 1 \' i s i <, n l s .. s i 1 r:.• 1-.' n 1 n t n e e q u i p rn e n 't J i s , " . 

ConcC'rn1nr, th• other itt>rns "f fixed c<'tpital, 
CJutnkumpu bas made the fullo1..-ing assumpt1o::s: 

Th P ti<: s i r: <1 n d de t ci i l c· r1 i~ i n e Pr 1 n f, " 1 

partly fore1gn and partly Indian. 
bf-

C om m i s s l o n i n r. , s u p I". r \' .1 s 1 u n <t n d t r C:t i n i n (' 
will be partly foreign, partlv Inciinn. 

The pr·nc('~.s pipinr,, pr'ncr>ss g;.;s du~·t 1nr1 • 

e 1 e ct r 1 f 1 cat ion 3 n d h u l 1 d 1 n B c n n st r· u ct 1 c1 n" 
a r e n f I n d j a 11 o r l g i n . T h e i n v P ~: t m P n t 1 s 
estimat~d arcording tc the Ina1an prir~ 
1 e \' e l as f cir <1 s there has bro(' :i :1 •.· <: 1 l ah i r· 

i n f n rm a t 1 n n n f t he J o c 2 1 u n 1 t p r 1 c ,, s . 

: : (1 ?" n f i n ~: 1 !"um•· n t ;cit i "n ~· r: d 'tu t c, m :1 l 1 c' 11 

lS assumed tn tie cf lnrl12n nr1g1n Clnd 7(! 'v 

F !l r n p ._, <111 , t n e p 1· 1 c P i e ·: < · I 1 ~; <j < · c ci r · d ·1 1 i f~ t , > 

th,, Eut'<ipe;Jn cond1t1 ons. 

IlP· 1->flrk1nr, c21p1t::i1 !llclud,.s t!H· 1r1\·e·r1!<•' 1·--; nf !'::1-. 

m :~ t e r i ci J , p r < "' f' <e. ~' a n d p r o d u r t s a s 1-; F· J :1 s a < ' · o u n ~ s 
f' :1 ~\- :1 ti l (.. ~1 r1 d ~i (' f r, u n t s r (· { ~-· 1 ,_. :-: ri '· t · : r1 \·pt: t or· 1 ,_) ~.; . 

:\ s t n r a t f' <' f o r 1 r:: m n n t ! l J r~ :-1 v c r :::~ f p 1 ~. r ~-· s r .. r l. r · c1 7 ~ 1 ·, 

rd\-¥ mnt1·r1<-1ls c111d f-.upp! J(·~;. r:r·nduc r i;1f1 of on'~ 

m n ri t h 1 s c <1 l c u i<'d ,... d f : . r f, r c" ,... ~-. s d r i cl 1 r · r" ~ l• • '· 

I I I \. t· Tl t () r· J ( ~; • 

Tl:r· :1rcc1unts rr,r·r·i\-<1hl<' h:J\'f• r,,.,,r: <<1lr·ul;:t,,: 

3 r· c n r d i n t t o n n "' m n n t t 1 !'. f' r o d u r t 1 o r 1 a t, d :-1 < < c , u t, r s 
P<l'."etb I(' it Cf'() rd l I! f( t () t hr· f! u I(' i: ;, ~; t·<·, <, 1 "ll'' rnri ri t Ii. 



f; . l . :..'. 
F1x•·d cnp1tRI, Hs 1000 

It .. ms 

l. I Cf' n < t· ft·•· 

Aas11· .. ng1nt>f'r1nr 

Comm1ss1on1ng, supprv1s1on of 
Prf'ct ion Rn<l stctrt up, tra1n1r1p, 
of st:~ff 

~- 'I u I I'm 1· n t , t o r· " q- r, 
-sm•· It •·r 
-sulphur pl<..1r11 

llasic pr1r·P 
FOR/FOH 

Ind1nn For·r·1p,n 

Supp Ii •·s suppl 1 •·~" 

fiOOO 

~400 20200 

9h00 fl 0 li 0 0 

7500 52800 

l~-. 

Fr·,. t p, ht » 
Insur· <111, •. 

774H 
32lh 

-powpr· µ]ant :111<1 c·o<d tr;·atment 

154~60 

64327 
64 3 fJ:l 

124000 
32lH 

-oxyg"n plan' 

Equipment, Indian 
-R1r and gas c:lu.-ting 
-otilt--rs 

E I e c t r· 1 f 1 c ct t 1 on 

f'1p1n~ and duct 1n~ 

Inst r·umPrrt Rt 1 on anrl au t oma t 1 on 

E r· '"' t 1 on an c:I 1 n s t a J l a t 1 o 11 

H111 lrl1 rt~ construct ions 

Subtotal 

T 0 TA I. r: 0 S ; T NS TD F. 0 I IT 0 K II M f' l ' S 

St:Of'F 

llFF SIH FA<'ll ITlES, TllHN !\EY 

c J V F fl -~ I. I I '-l V r: s T M E T 

· ~ : l ~ , 1 , • I ;; d ' ; : ', ; · ~ 

16630 
l 7570:l 

277HR 

70000 

6706 

12751 

46454 

479869 

23993 

2256;{ 

21059 

589872 

29494 

!J200 

93! 
9839 

155 f, 

3920 

1504 

169 l 

:i9824 

1991 

4 l HI~' 

~19 :i 2 1l ( 1 n '· I . f r· 1· i p, h t ) 

fiO:l I 87 fi I !I ~lf) fi 4 J 8 If, 

fi I 'Ufifi '11 HI 'i 

-----·------- - --- -

SECTION 1 

Taxt>s and d1:' 

Exe is" 
duty for 
Indian 
supplies 
12 % 

1996 
21084 

3335 

8400 

805 

1530 

37149 

1857 

39007 

582C 

44833 

Cus t "m 
dutv le: 
for .. 1g11 

s Upp I I •. '. 
45 \ I :_i; 

1 :..'.' 

50. 

15 l; 

b97: 
289.:; 
289f 
55Rf 

l 0 J :-, 

94 "7 

l 18> 

24 gf;( 

24 :lfi ( 



' ' 
: , .... 

c,(]()(1 

11 ~(JI\ 

I ,f;i_) () 

:.'.HOO 

I 'Hi() 

i :1 ~7 
1:n;:, 
lOUO 

'JH/2 

'i4~·M 

•J:lbh 

Fr•· 1 P,h t :i-... 

ins 11 r·anr ,. 

774K 
:J 21 b 
321H 
fi200 

931 
9839 

155f. 

:~920 

1504 

1~91 

fr t• I)'. hf 

u hli ·1 IHI:, 

! .\!di •1 I K I '• 

Taxes 

Exe is•• 
duty for 
Indian 
supplies 
12 ' 

1996 
21084 

3335 

8400 

805 

1530 

37149 

1857 

39007 

5826 

44833 

and ciut1es 

Custom 
duty for 
foreign 
supplies 
45 % ( 25'\) 

1250 

5050 

15150 

1 :i200 

69732 
28947 
28963 
55800 

10153 

9477 

237723 

11886 

249609 

249609 

Salt>s 
tax of 
Indian 
supplies 

4 \ 

9fi 

38'1 

300 

745 
7871 

1245 

3 l 3fi 

300 

571 

14 64 ~J 

732 

15382 

2 l 0 fi 

174HH 
------ -----·---· - - - - -- - - . - -

Cost 

Tndian 
·supplies 

1250 

7546 

25 l :M 

21000 

77480 
32164 
32182 
62000 

20302 
214498 

33924 

85456 

19468 

26020 

46'154 

809214 

40461 

8'19675 

1072fj(j 

%69:J I 

at s i t e 

for .. 1gn 
supp I 1 es 

5000 

20200 

60600 

52800 

154960 
64327 
64363 

124000 

22563 

21059 

Toi HI 

6250 

2774!) 

85734 

7 ~moo 

232440 
96491 
96545 

186000 

20302 
214498 

33924 

85456 

42031 

47080 

Hi454 

589872 1399086 

29494 69954 

6 l 9:if>f; 146904 I 

lO?::f'di 

SECTION 2 
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() OUTOKUMPU ENGINEERING 
o+K A DIVISION OF OUTOKUMPU OY 

~~ . l . :-; 
\1 ' :-i-; l n ;~ c a f • 1 t a J 

.; . l . -i 

In\e:-1t0r1• c:: 
- f'~ r-1 t e st oraee, one month, C:!, 000 
- Suprilies, one month 
- P : n ct· s s n n rl p r o ri u c- t i n '· P n t o 1- i f· s , 

\ ;:, r- 1 a t' " e o p e r a t 1 n £ ( · n s t o f c n e m o n t h 

Accounts rP<'!'i\·:1ble, sales of cne month 
.Accounts pay3ble, operating rost of 

01H· month 1-.itl1out 1-.ai:es <:nd :c=.;:daries 

Total working capital 

Rs 
Fl s 

Rs 

lF~ • ...'.00,000 
l 2 , 4 ~, 1 , {)(I CJ 

:; l . 714' () ( C' 

Fis 'i9,40r•,C1Ci( 

:\:, n u a l b r (~a k cl o 1-.· n n f t h e 1 n v es t m .:, n t cos t 

T !i e i n \' e s t m P n r i s a n n u a 1 1 y d i v i d e d i 11 t o p r 0 .J "' ct 
years nssum1nr: tlrnt th"' 1mp1E>me:itat.ion t1m1· 1-t"ll t.,, 
f o u r y e 3 :- ;:, . 

Project Year~; 

'} 

6 

Tr, t ct] 

r i :>: e rl ("Cl p i t 3 1 
Fis 1000 

lU:2,l'.i7 
3:22,110 
ll0,3f<4 
:Hi4, 31 .:J 

:1fi, I J :~ 

\'iorkint, cap1tnl 

Rs 1000 

~~ 7 , r; .1 ~ ·. 
3 ~I, 8: ·~ 

2, u:rn 

-; (! ' 4 (; Cl 

The t•realuln1<1r1 of annt.;al invf•stnwnt c-rist rs 
;n ih•· !<1t•l" ••r: ihP next P<li',r·. 
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A~NLA~ BHEAh DOW~ OF INVESTMENT COST Rs 1000 

YEAHS 

•ll.illll'-Jo"'i<Jn1r1t:, :..-.uyerv1s1on uf 

.. rec:1or. and ~tart up, tr81n1ng 
of st 11 ff 

Equipment, forP1gn 
-smeJt.,r 
suirr.ur plant 
iJ<i .... tr ~lnnt ano <'uni t re6tm~nt 
oxvgen piC!:i: 

Equ1pmt:r1': ~rid1un 

air and gas <.Juct :ng 
-others 

E l 1· ctr 1 fl r 8 t l (Jn 

:ristrumentat iun and C1utomat1on 

~vare perts 

• c• · 1 . •·n an~ : nst '1 l I ar 1 "n 

tiu11d1n;· <·ostruct1ons 

"! :.Jb t flt ti l 

~1~cel 1aneuus, 5 ~ 

6250 

;'.774b 

76863 

3843 

2 

42flh7 

1476 

58110 
2412:; 
24 I 3C 
46500 

5076 
53625 

~392 

854b 

4645 

276699 

13835 

3 

IA450 

134815 
55965 
55996 

107880 

11775 
12~409 

23747 

59819 

29422 

31301 

20904 

fi74483 

33724 

29520 

34866 
14474 
14482 
27900 

3045 
32175 

6106 

15382 

7566 

47080 

73036 

20904 

326536 

16327 

5 

24354 

4b4~ 

i 9 ~j(l 
1931 
3720 

40b 
4290 

678 

170 9 

84 I 

TOTH 

6250 

73800 

2n44C 
9b4'1; 
9ti:•4 :· 

18f.OOO 

:::o:;o:.. 
2144~F 

4 70t:iG 

104337 

464 5~ 

44508 i3990AH 

2225 69954 
-- --·- - - - --- - -- - - --------------------------------------- - ---- - -- -

TOTAL COST INSIDE OUTOKUMPU'S 
SC:OPE 

Uf'F-SITE FAClLITIES, Tl!RN KEY 

80706 

21451 

290533 

32177 

708207 342862 46733 1469042 

32177 21451 
=~=-================~======================================================= ~========-

10725L 

OVERALL INVESTMET 102157 322710 740384 364314 4673~{ 15iti29H 
7~~==============~==================================================~============-----

O\~HALL INVEST~FNT h!THOUT 
Dl'TIES AND TAXES 

85700 252543 583320 305842 36%3 1264368 
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() OUTOKUMPU ENGINEERfNG 
O+'K A DIVISION OF OUTOKUMPU OY 

Th f~ f t nan ct n e ri l ~! n i s b ~! s e ci on t h (' d l s c' us s i ~ · ~ 1 ~; h i t t: 
the representatives of PPCL. 

T h '· 1 ll i. t i ~i1 1 !~ ,. P s t m en t v.: 1 1 l b e f 1 n ci n c ,. d ;.,· 1 t !-: 1 (, : : [· 
~p1·m 102r! and e·]t.:Jt~~. Th~ cith•·i finLtn-::1r:g, rPqt.:~t-f 

t u b a J an c e t ht-' (· ~ .. ~ h f 1 n h , \.\' i l ~ b t-~ s., !...! fl I' t ..i. f' d h r t n 
short term loans. 

The i. n t ere st s o f t hf· cons t r u c' t i on p !" 1 · i o cl : , ~. 1-. • · 1 l :1 ·-'. 

lhP ~fi ~ of working c3pital v.:ill he calruldted to 
tf1e initial in\·~stmP11t. 

T:1P portions of equity long tr-:rm loans 1-.111 t•e 

.-, () 
0

• •
1 fi () ~o • T h e e q u 1 r ,. \.\' i l l b e p ;-; 1 d t o t ~: 1 l Y f 1 1 · s t 

b~tnre drawing the loan. 

'fh,_. interest of tiie lcng tP1·m loa11s \.\11 b1· j::" 
pet· annum, gr·ace period two ~·e31·s and roe.~· bac·k t1rnf' 
t t:>n years. 

Th(· J n t c· res t o f sh<> r· t t c~ :-m l o ans vd l l r' e l I . S «. . 

It 1s assumed that the payment of the Pel'· hack anu 
i n t f· res t s of l n n g t f· rm 1 o a 11 s \.\' i 1 l b P ;i t t h • · ,. n ci " : 
the yf'ar. 

T ! ll' ~ n n u <il f 1 n <1 ri c 1 11 g s c h e d u l e ' s s h o \.\' n <> I• t lt P n ,.. ': t 
p;;g(:-. 
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OUTOKUMPU ENGINEERING 
A DIVISION OF OUTOKUMPU OY 

,. 
r c:. '! T '1 :':T l(l \ n !- 0 f' Lli :\ T l \ti C" 0 ST 

L. ~. l 

<..,c1.ipe and extPrit of estimates: 

T h e o p (· r a t l n e 
same scope and 
t l: t· l n v es t ri en t 

C'>st are estimate<! according to ti1c 
w1tnin the same terminal points a~ 
(' (.' s t it em fl. l . l 

A d cil t i n n a 1 I y , t h e o p e r a t i n r c o s t o f o i f ·· s it t: 
f ;1 c l I i t 1 es '.1 re s e p a r Cl t P l ~- es t i ma t e d b :-· FE lJ 0 . 

Tb e r on s ump t i o n f i g u r· es o f u t t l i t i P s a ll d s up p 1 1 (· s 
<trP based nn t hf· process ;;nd plc1nt <ies l((n. Thf· 
estimation nf the amount of operating personne: ~' 

'' e l 1 <1 s m ~t 1 n t P n a n r ~· c <> s t 1 f, b <t ~"" ct o n t li •·· ., x p ,.., r· i e n c ~, 
from Ourokumpu's KokkC1]a pyrite smf'lte:·. 

·\ m 1 ~;ry I 1 R ll e o us c· <>st n f ~ •" t s "s 1 ·1 m <1 t ,, ri t u c r ,_. '· r· 

t h P u n s p e s i f I e d 0 p e r a t 1 n g <' o s t s u c h 3 s 
a ci m 1 n 1 s t r a t 1 on , p u r c h as 1 r~ g , 1 n s u : ·an < • f· ~:; ; t ll rl 
miscellaneous supplies. 

' n 1 t pr 1 c es us i:· d .i n t he cs t i mates 

The unit prices <1rl:'" pc: rt ly has Pei on t hf' 1ntnrm;tt ;"!: 

rerP1ved from PPCL partly on the European 
rondtt ions. 

"a e es '1 n d s a I a r 1 es 111 c l u d i n g s or: i a I r· o ~; t : 

f'. \J 11 '. r• r 
l1gi:t 
( (>(I [ 

j] IlJP 

- m 3 n ci g P 1· s 

.. orwrat J ng Pnr;i ni>Pt'S 

- foremen 
!'".ki]Jed l~1liour 

h ,. I p Pr·~-

C ''Ii 
f u f· l (1; l 

[; Il!f'St r;JH• 

rr·trciet0r~: brir:i:s 
rn•11·1 ar· fr1r l1r1 cks 
· :-~ s t r ,. f r ~~ c~ t n r 
, \' g c n j il n c· p ~~ 1 r· r· 

ta I 'P 1 n ·~ 
t<11 1 r111;., ci::'.· 

'.\ 
' 

(l 0 0 
,·, ~I() (i 

' ,, ri (; () 
' 
' 

f'(i() 

~ c (.1 

~, 

:; 
' 

,-, c. (j 
., {1 

f (,( 

::() 
~ 

' 
() (I (! 

•; 
' 

fl fl () 
h () (' (! 

'.• 

') ( !!.} 

m n r: • 

1 ') ~J 

'· 
T ( !• 



() OUTOKUMPU ENGINEERING b l 1 

o+K A DIVISION OF OUTOKUMPU OY 

h. ~. :~ 

:.ulphur1c ac1d 
glass hou' 
: r e s h ;.; a t (: r 
cooling water 

l, s no 
700 

ca t a i Y :~ t• ma s s 5 , 5 0 0 

The water supply cost 1s included in the power, 
chemicals •.tc. costs. 

Thf• t ransff·r pri Cf' of pyn t c 
1s Rs :FiO ton. 

Total pyrite fPed per annum will be 6~5,000 tons 
1-.: n i ;- h ,. · n r 1· e s p o n d s t o c: n a n 11 u ; 1 1 c n s t n f 
f1 s '..'. l 8 , 7 5 0 , (J G U . 

.·\11nu<d ope rut 1 ng cost 

fi.:2.~L! 

Id: iuble cost 

,, c \) c. J 
:t!·t'''trI<' r·nerf~~· 

~·i-.·1 r <3( tory l»ir:i;s 
* ~1" r t ; ~ r f <> r h r H' ]; ~; 
" CJ~: Y r·: (· n l a n r ,, s 
tL1r•r·11·r: clay 

'fL1r;itt fuei <1~] 

Anriu<il 
(·nnsumpt 1 en 

1:SR 1 Q(1C 
2 ') ' 0 (i (l \~ \~ ]; 

~i 0 0 

P.' 000 
r;, O O o 

4r1:J 

II s 2 l H , 7 fi 0 , 0 0 0 

('nit 
Pr 1 Cf:' 

Hs 

r1rodur···d ''I 1 n(' 
r: (J (I (; 

~; (i (! () 

., 

Ann u <1 l 1 · o ~; t 

Rs 1000. a 

:~ :1 ' r; (; 0 
f'O\-..'f't· p[;ir11 

2'..; (: 0 
t'.'i 0 
4 Cl 
i :: 

'40 () 

rr. 



() OUTOKUMPU ENGINEERING 
O+K A DIVISION OF OUTOKUMPU OY 

f 

' 
' I 

I 

I 

I 

I 

I 

I 

I 

I 

Su 1 rdn:r !' 1 ;~rt 

irf!~:1\·\· 7',;e l ,, 1 1;u11ker C 

• E l ~ c t r : c E:' n P r t y 
•; l rt' 

' L 1 m P s t n :i f· 

:t -~ u i I• h u r • c ;~ r 1 cl 
t('2t~1\·~F· mas~ 

:tGi3ss h{><·l 

f ' "h e r· p l <1 n t a n d 
cn3] treatmPnt: 

:t C n 0 I 

ir H e '" \' v f u t> 1 o 1 1 
* I. 1 f' c 1 r 1 L' en er r; y 

Oxygen plan:· 

' L i r· c t r· ; c P n ,, r· g y 

An 11 u ct l 
consumpt i ur. 

rn it 
Pr 1 c·p 

1SJ,()(il) ;[.jj 

l~,000 Mhh produced 1n 
:1~Hl t bOO 

90,000 10 
400 l'iOO 

:·~ 
~H· 0 ir. 5 'iO (; 

s () 0 7 [! c 

21,00U t ~:'. 0 

2. ::100 t :3 j ...j l 
l 0, ~) 00 Ml'ih produc-t:•d 1n 

:\nnua t f n~ r 

s '.:i, (; 7 ~ 
the pciwer plcin+ 

j '!fl 
2,100 

:;fi(l 

4, ~F:C 

30,00() 
7 '} ., ,; 

' ......... '"l 

thf:' puwer pl <1 Ii t 

Off·s1te far1]ities· 
*Si::g dust dumping 
~Electric eriPrgy 

5 8 :) , ~. 0 () l () :; ' ~l :1 :'i 
17,250 Ml'ih producf:'d in the pnw.,r plant 

S 11 b t n t a l o f u 1 1 l 1 t i , .. s ;:i n cl s ~ p !J l i t~ s 

M 1 ~ e c l l 8 n e o us !'1 "o 
T n 1 :1 i u t 1 i 1 1 1 es ;1 n ci supp 1 1 P ~; 

T c1 r 3 i v 3 r 1 ci h l e of' er at i n g cost s 

f-~. ~. :) . ~ 

~ i :-.:c·rl op•·r:.1 Ting ens l 

m21n piant har0s arn salariPs, 
:.· ~ ;irrt n.;1n~1gt·r fi ~; : i 0 () (J rn (I II t Ji 

- er 1 .r; l r1 e P rs f· ~~1 OU " 
j (i t'f·ntf·fl ..'.I :.: :c, (1 (J .. 

- "PPrcit1nr, crf'v. 170 1800 .. 

I\' :-. v •, '.-1 ; 1 r, rl s a l a r t " ~; , o f f · s 1 t "' 
" p f' r <J t 1 11 g c · r P ~ · 7 f, R s 1 >:i 0 0 / m n n t h 

\.\ : I/'." s :I11 d ~. i1 I c1 r i cs , 
- ? ci r pm,_. 1; l (1 

c., r 1 l i t, ri "" or· i,; t> r .s 

h Pl f' ,, rs 4 ;.: 

m ci 1 n t c· n ~·1 n < ~· 

· f1 s 2 I) 0 (J . m n r1 t i, 
:c, I i r~ 0 o " 

1200 .. 

1 ' ' t ; 1 i ~· ;~ !' ,., s a !l rl s ci ! a r 1 e '· 

Fis ! ')4, 7 'JM, (1()() · ;1 

7,740,00U a 
Fl s l (; :2 , ~< \ H , 0 ll (i ., 

HS ~rn], 288, 0(.(, 2 

he; j(i(J(i';:i 

J ;:~ (. 

(, i (; 

i (1 'I 
l • \' .... 
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() OUTOKUMPU ENGINEERING 
O+'K A DIVISION OF OUTOKUMPU OY 

~ p <1 ~- e p 3 :· '.: s 3 n d m 3 I n t p !l 3 n ,, e ma t P r i a l s ;:;b' Q(lll 

suhtot2l 

~,221 

Rs 4(1, fiS4, Ouc 2 

\ariahle operating cost with different capacities: 

In thP cosh flow calculettion the production r·;-it•· c:f 
t he f 1 r s t op c r· a t i n g ye 3 r i s a s s um"" d t o h e ") (; ~" . 
:i 1 so a rash f 1 o v.· v.· i t h a c ~-t p ci c i t y c; f 9 (1 ~.; i s 
calcul3ted. 

The cons ump t I on of u t i l i t lf' s does not d 1 rec t I Y 

foliov.: the capac:-ity rate. It is est1matPd that hiri 
i'l c H p <t r 1 t v u i :o) fl «. L~ e u t i i i t y c o s t w i l l b f' h :o-, 0.. , • f 
t h P c o s t n f f u 1 l p r o d u r t j o n a n ri w 1 t h a c a p a c i t ~- c, f 
~I 0 ~.; t h <· c n s t w· l I l b e ~ :~ ~,. r· es pf' r t i •; P ] y . 
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OUTOKUMPU ENGINEERING I -i 

A DIVISION OF OUTOKUMPU OY 

b 

i "· ·: I "'~ '-. T 1 C; \ 1.; l ii f ~· F \ l. F S 

L ~ e Ill!' n l :-ti s u l ;-> h u :- ~: n d " i f• (. t r 1 (' 1 • n t• re y h l l i r·, p t i It• 
proauc!s fnr s2lP. 

1-t s 2;, I :1 pf' 1· t n n has b t· P n t h 1· b ;! ~ i r: pr· t c P o t s u l ::· h: it­
! r: the protitabii1ty calculations. 

h1th the nPm1nal ("<i!'ocity the Pl<·ctr1c pohc: 

!'en er- at i "n \\' 11 1 b.. I . :) f\/f\'i hi ff ht- r· l h ~1 n t bf 
•cn~'um[>t ion ~:nci l'h1s ~cn;-11-.~ ~s L!Ssumeci To l·t· S'•lil. 
rr1cP of hs 6S0 1 MWh is usPci as A sales price nf 
1· l Pl t i- 1 c f' n (' r g y. 

*Sulpn:.:r 2:.:8,000 ta, Fis 251:~ t, Fis i'ifJfl,f,..;~,(iOC _, 
~.f'l .E•nPrey f:ti,:_:f,O "'1Wh. ,,, Hs tir,(i•'lhh,t;~_:.!~'.:.= 1_,:_:J.~OQ_:, 

Tot3l revenue~ 
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() OUTOKUMPU ENGINEERING 
Q+:"K A DIVISION OF OUTOKUMPU OY 

~·· . --i . 

c (-1 ~; f-' '!. 
-

The ; n t er n a 1 fU: t e o I ~' t' t urn " f r·;: ~. h f 1 "h ; , 11 d "q u L t ' 

a s w P l l as t he p 3 ~- b a ck r P r i o d ha s t1 PP n us ,_, .. ~ c< s a 
c!iar<:ctt·r of p1·nf1tabil1ty. 

In th~ estimation of annual cash flow the follow1n~ 
ba~;Ps h~1vt- bPen us~d: 

TncomP taxes: 
\o incom"' ta~;es ha'"" tiPP!l c·t,11s1dt'rPct. 

Calrulat1on pPriod: 
Construction 
Operationo.l 

f't"r1orl: 
pr· r i Cid 

~tart-up of production: 

4 ~.-ear·s 

15 ~~:cir'.3 
19 years 

ThP product 1on nttP of the fi:·~:t (:ppr·ci: 1nr'. 

year ~ill hP 50 ~-

Salvage valuP of the 1nvPstment 
5 ~ of fixed capital 

financing expensPs: 
T h e f i n a n c i n g t e rm s <·! r e a s ~~ ; ' " c: 1 1 1 "i ; 11 

it em (,. 1 . ~ •. 

Ca l cu J <.~ t i on '' f p <1 :» back pf' r· lf• d : 
T h P p a y b a c k p e r 1 o rl 1 s c <1 1 r u l ~1 t " d ~· l t h ci 

s -~mp l 1 f i I:' cl m (• t !i o d n f ci i \. 1 d 1 11 g 1 i1 P t C• r '' i 
investment l\.'Jth the annu<i] p,·of1t. The 
prof i t i s s a J f's r P v f' nu e ~: m 1 nus ', fH • r ;, t 1 11 £: 
exp f' n s es 3 n ri 3 v er age 1 n t er· P ~: i s of l o?. r: s . 

Th t: prof it 3 b i ] i t y i s <a l cu Lit "'d r· n 1· f nu r c: as r· ~' : 

The p) an t 1o. i l 1 n ! ""nit e " 1 t h t h "=' 11 om 1 n ~d cap a c i t " 

<if t r•r + h1.· f 1 ft lt f•r·n.1r·c·t \'1•Hr ;:nn ! i; .. •. i><: i '' ;1:;·! 

r· P v (> 11 u " s ci r P a s s r1 o w 11 1 n i t e rr: s 1-; . J - f • . : 

Th t' r ('\'('nu(• s (! r f' (:st i m (It (• d ~' l t r1 ~: l]( : I -. s u ! rd1 u r 
p r 1 c <' t h a t t h P L n t f· r n a l r <it P o f' r· r • t 1 ll' n o f c ; : ~: t 1 f I " 1o. 

wil I re~ult In 12 ~-

Cale ul:it 1un of er·onom1(· !Ill/''. Th" !l:\(·~.trr11·ni :11:rf 

r, pr· r· ;.it I n g r· 1' ~; t ~; :c: r f' h i t ri o u l (J ll t 1 • -<: ,, rlfl • : ,-.. ' " . [ t 

h "'s h Pf' n assume rl , t h :i t t h ,_. t r· ci n ~. f ,., r r• ,. r< r " f r' \' : 1 ' • 

;1s i,.;el l a~; t hr· ot h('1· r;l'e·r;it J lJ!~ r 0°.t '; "'.r I url 1111'. 
c n n t n 1 n :; ~-:, 0 d 1 f f ~ r ~~ n t t ~-1 ·,: ,_. ~· . 
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t1. 4 . ~ 
:\ n n u <d c a ~: h f l o"' , l ll t e r n a 1 r a t P o f r- t• t u r- n ; t n d p a y t. ;,J( k p e :- t ' ' ci 

(' C! s µ 

r. ;! s ;~ 

(: t.--l s ~· :~ 

I' ~IS f_' 4 

b. 4. :. 

T t; e c a s h f 1 oh " , p r e s E' n t F· d i n a p p e n d i c (' s F' . l - h . .:; , 

r,n:•· the fnl luh1nt: r<~suJts: 

IRR 
cash 

(, 5 

4 7 

l •; 0 

10 5 

of 
flnh 

. .. 
0 

0 

0 
•o 

0 
0 

IRR of 
"quity 

negative> 

p 3 y r, a cf.: 
pe1··inrl 

G.4 years 

In case 4. the IRR of cash flo"' of 1~ \ 1s result~r 
1o1 it h a sulphur pr 1 c E' of h: s :-: , Ci l 0 . "i (I pf:' r tor; . 

'-'. • · n s 1 t i ,. 1 t ~ c.: n a 1 y s [ s 

The sens it iv1ty analysis regarding the most 
important project variables indicates the follow1n~ 
i n t e r n a l r a t e o f r t' t u r 11 o f c a s h f 1 u 1-.· : 

IRR of 
cash flo"' 

IRR of 
P<'J.UL1y 

f~~~Q_l~~~~!~~n!~ 

Rs l 0 () 0' 000, 000 l ., l 0 i i ., 0 

' 
0 - 0 

Rs 1 ,2so,ooo,ooo ~L 
,, 0 7 0 G 

0 

fls 1 , 'i G Ei , :·M 7 , 0(10 h.S . 1 I 0 

"• 0 

Fs j '1:.0.000, 0(10 ./' '• <• -H :1 . , ., 

F .. •.; '1 ()(;0. ()(I(). () () () 
,, - c r: ,, ? ~1 t -. .. . I I'. " 
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.. 2 ' f) (i c 

.. ~' /(i(j 

.. 2. 8C· C 

.. ::: . ~()() 

.. :~. 0 () () 

.. :: . r no 

.. 3. 200 

.. :i . '.l (;(I 

" =~. 4 () 0 

•. 3 . fi 0 0 

Total _()Pt'.IS! irig __ ~0st ~ 
including p:vr1te 

F< s ~~ fi 0 , 0 0 0 , 0 0 0 ~:1 

Rs 400,000,000 a 

lis 427,!.J42,000 .·~~ 

Rs 445,000,000 a 

1HH of 
cash flo...-

h .. 0 . 
s ~ . ·o 

... · .. . ... ' 

~- r: 0 
0 

10 8 0 . 
l l 9 0 

'O 

1 :1 0 0 

l 4 l . 
l 

1 ;') 2 0 
0 

16 l 0 

'• 

} 7 l 0 ,. 

l l 4 0 
0 

8. ., ~(: 

ii :J 
0 

0 

!) 4 0 . 

IRR cf 
eq u-:. t ~· 

j 1 0 . 
2 4 0 ,. 
-. ·.• . 

" 'o 

7 4 . . 
H H 0 

1 (J K . 0 

l 2 !) 0 
·u 

J .. 8 0 

" '< 

l:'i ., 
.:. ·. 

lb 5 0 
·o 

l 7 8 0 
0 

I (i 2 0 
I 0 

5 3 0 
0 

l j 0 

-6 Cj · . 
Thf· r .. ·su l ts c; f t !1" '.:r·ri>; ·: t ',. 1 • •: ;::1<1 l' ~. 1 s ;: 1·f· 
gr·ardJJC'(lJ i:; rz·PSPJ1~c-rj ]Tl clf'f•f•f11JJ< >·S fi.!-l" f.•. f 
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· () OUTOKUMPU ENGINEERING 
Q+:"K A LIVISION OF OUTOKUMPU OY 

4-10 

4.2.2 
Equipment List (In Volume II) 

Smelter and Sulphur Plant 

Equipment diagram, 
Dwg No. 360 100 901 004-9, Rev.3 

Coal Plant 

Equipment diagram, 
Dwg No. 360 100 901 008-1, Rev.l 

Power Plant 

Equipment diagram, 
Dwg No. 360 100 901 009-1, Rev.l 
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CUTOKU~PU CY/ENGINEE~lNG DIVISICN 
P~JJECT :P?Cl PY~ITE S~ELTE~ 

CllE''H :PPCL 
DOCU"1ENT:EOUIP~E~T lIST (ATNBI 
OUTOK.U~PU NO :360 100 900 001 ALTl 
DESI;;N :AKI 

2 oa-----o 

E IJ\.J I P "'- E q TY P !: 

2 l:::l-----o 

EOJIP'1ENT TYPE 

210-116-0100 

E CU IP ..,ENT TYPE 

CAPAC I1 Y 

V '::L U'I E 
~AT ER lAL 

MANUFAC TUI< H 

210-116-0200 

E CU l?li1ENT TYPE 

CAPACITY 

VOL U"1E 
~AT ER UL 

'1ANUF AC TUF< EF 

210-116-03::>0 

E OU 1 P ME NT TYPE 

CAPACITY 

VCL U"1f 
1'4AT EF< 1' L 

M t~WF 4C TU~ E F 

OAT E : 85-08-28 PAGE NJ: l 
DEPARTMENT :PROJECT 

Cll ENT NG : 
i'EVISION :5 DATE :zz.oa.a5 

FLASh SMEL TEr. AREA 

DRYE~ AND FSF FEED AREA 

LCNCENTRATE CAY BIN 

1100 T 

(lCT AU 60C M3 
CCNC~ETE AFPRCX. 250 M3 

LOCAL 

CCNCENTRATE CAY BIN 

1100 T 

'1CTALJ 60C M3 
CONC~ETE APPROX. 250 M3 

LGCA L 

CCt-.CENH<ATE DAY Bit>. 

1100 T 

CTCTAU 60C M3 
CCNCf'!:TE AFPROX. 250 M3 

LOCA1.. 
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8UTOKU~PU CY/ENGINEEldNG DIVISION 
P r.o J E CT : PP CL PYF IT E S "4 EL T E R 

CLIENT :PPC.L 
DQCUM~NT:~QUIPME~T LIST (ATNBl 
OLTOKUMPU NO :360 100 900 001 Alll 
DESIGN :AKI 

2 10-l lb-0400 

E~UIP..,ENT TYPE 

SEt<VlCE 

CAPACITY 

VCL UME 
"lATHJAL 

MANUFAC TUI< El' 

210-111-0100 

ECUIPrtolENT TYPE 

V CL UME 
MATEP IAL 
.iE hiHT 

M ANUFAC TUR ER 

210-117-0200 

EOUIP,..ENT TYPE 

VGLUME 
MAT ~RIAL 
w EIGHT 

M Ar-. UF AC TUt; H 

DATE : 85-08-28 PAGE NO: 2 
DEPAF T"1ENT :Pf<OJECT 

Cl I ENT NO : 
I' EV ISION :5 

DAY BIN 

TOP SHALE [AY BIN 

600 T 

C TOT AU 30C M3 
CCNCF.ETE AFPfiOX. 180 M3 

LCCAl 

CRIED CHARGE BIN 

tTOTALJ 350 M3 
STEEL 

DATE :22.08.85 

APP~CX.bO 1 llNCl.STEEl SUPPO~TSJ 

lCCAL 

Cf.IED CHAFd.:E BIN 

ITCTAU 50 M3 
STEEL 
APPFCX.20 l (INCl.SUPPO~TSj 

LCCA L 
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OUTOKUMPU CY/E"4GINEERI~G DlVlSICN 
?~OJECT :PPCL PYRITE SMELTE~ 

CLIENT :PPCL 
DOCU~E~T:EQUIPHENT LIST CATNB) 
'JUTC1KUMPU NO :360 100 900 001 ALTl 
DESIGN :AKI 

ll0-167-0100 

ECUlPMENT TYPE 

CAPACITY 

-.,AIN DlMENSlC·-45 

~El GHT 

I NCLUOI NG 

MOTOR Nt./F<ATING (KW) 
MOTOR TITLE 

"1 ANUF AC TUJ; ER 

210-167-0200 

EQUIPMENT TYPE 

CAPACITY 

MAIN DIMENSIONS 

W El GHT 

"'1 CT OR "4 O. IR 4T I NG ( K ~) 
MOTGR TITLE 

M ANUF AC TUR ER 

DATE :85-08-28 PAGE NO: 3 
DEPARTMENT :P~OJECT 

CU ENT NO : 
REV lSI'.lN :5 OATE :22.08.85 

BELT CC"VE'tOf\ 

140 T /H 

LENGTH 330JO MM 
tiilDTh 1000 MM 
INCLANATJO~:HQRIZONTAL 
APPKCX. 5 t 

BELT SCA LE 

*** 210-lb7-0100-Ml*** 4 ••• 
BELT CON VE ~DR 

LOCAL 

BELT CON VE ~OR 

140 T/11 

LENGTH 75000 MM 
1-IOTH 1000 MM 
H. - . ANAT 10 ~: 14 DEGREES 
AP ex. 12 T 

••ii ,10-107-0200-Ml•** 11 *** eELT CON VE ~OR 

LOCAL 
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1, 

'JUT OK UM PU GY I ENGIN~ ER I"~G 0IV151 ON 
PR~JECT :PPCL PY~ITE SMELTER 

CllENT :PPCL 
DOCUM=NT:EOUIP~ENT LIST (tTNBI 
GUTQKUMPU NO :360 100 900 001 ALTl 
DESIGN :AKI 

210-167-0300 

EQUIP ME NT TYPE 

SER VICE 

CAPAC ITV 

MAIN 01 MEN SI JNS 

BELT PilDTH 
W El GHT 

I NCLUDJ NG 

~CTO~ NC./RATJNG { Klif) 

MOTOt\ TITLE 

M ANUF AC TUF= El\ 

210-168-0l:lO 

E OU I P"4ENT TYPE 

CAPACITY 

"4AIN 01 MENSIONS 

WEIGHT 

MC T Of' N 0. Ir. AT ING ( K lflj 

"40TOR T JTLE 

"1 AN UFAC TUI< E'< 

DATE :85-08-28 PAGE NO: 4 
OEPAR TMENI :P5'0JEC.T 

Cl l ENT NO : 
REV ISlON :5 

BELT COi\ VE 'IOR 

FOR TOP SH.Ol E 

40 T /H 

LENGTH 700C .-M 
lNCLA~ATION:HORllONTAL 

650 MM 
APPJ\ ex. l 1 

BELT SC.Al E 

DAT i: :22 .08.85 

***210-167-0300-Ml *** 3.0 *** 
El El T CON VE \'OR 

LOCAL 

Of< AG COi-. VE \'O ~ 

80 T/H 

LENGTH ~000 MM 
w!DTh 800 MM 
APPF<GX. 1 1 

***210-168-0100-Ml *** 7•5 *** 
CRAG C:JNVE \'GR 

FOREIGN 
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QUTOKU~PU CY/ENGINEERING OIVlSlCN 
Pf\GJECT :PPCL PYl<ITE SMELTER 

t:LIENT :PPCL 
DOCU~E~T:~QUIPMENT LIST (ATNBt 
ClUTOKU~PU NO :360 100 900 001 ALTl 
DES JG~ :AKI 

210-110-0100 

E QU IP ME NT TY P E 

SEf\VICE 

CAPACITY 
Wt:I GHT 

MCTCR NO./f\ATINCi (Kllit 
'°'OTC!'. T JTLE 

MAN UF t.C T~r< Er' 

OATc :85-08-28 PAGE NO: 5 
OEPARTME:H :PROJECT 

CllENT NO : 
fi.EVISION :5 DATE :22.oa.as 

ORA& CiJNVE'tOR 

80 T /H 

LENGTH SOOO MM 
~IDT~ hOO ~M 
APPRCX. 1 1 

***210-168-0200-Ml *** 7,5 *** 
DJ". A'1 CON VE'rO R 

FOREIGN 

PNEUMATIC CJNVEYOR SYSTEM 

FOR 0f(JED CHARCE 

150 1/H 
APPJ". ()'.. 20 T 

***210-170-0100-Ml ••• 132 ••• 
~Ji'. BLGw ER 
***210-l70-0l00-M2 ••• 132 ••• 
A I ft BLOWER,STAND BV 
•••2!0-l70-0100-M3 *** ltl ••• 
AIR LOCK 
***2 l O-l 70-0100-M't *** ltl 
AIR LCCK 
***210-170-0100-MS ••• 5 ••• 
RETURN AIR FAN 

FGF<EIGN 
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OUTOKU~PU CY/ENGINEER ING DIVISION 
PRCJECT :PPCL PY~ITE S~ELTER 

C LI r:~ T : PP CL 
DOCU"'1ENT:EQUIP"'1ENT LIST CATNBI 
JUTOKU~PU NO :360 100 900 001 ALTl 
DESIGN :AKI 

210-194-0100 

:OlllPMENT TYPE 

TYPE 

CAPACITY 
PRE SSUF< E 
li1ATERIAL 
WEIGHT 

MCTGR NO./i;ATING (KW) 
MCTQ~ TITLE 

"'1 ANUFAC TU~ Ef< 

l 10-194-0200 

E CUIP"'1Eflil TYPE 

TYPE 

CAPACITY 
PRE ssu~ E 
MATERIAL 
.. EIGHT 

~~TC~ N~./~ATIN~ (K~J 

MN OR T ITI. = 

MAN Uf AC TU~ El 

041 e :as-o~-28 PAGE NO: 6 
OEPM4. TMENT : P,._OJECJ 

CLIENT NC : 
I< EV IS ION : 5 DATE :22. 08. 85 

MUL T ICOI L U.. YER 

STEAM DRYE JC 

70 T /H 
tSTEAMj 20 BAR 
AI SI 316 
APPf< ex. 30 T 

*** 210-194-0100-Ml*** 160 
MULTICOil Of\YEI' 

FOREIGN 

MUL l ICOl l CR ~H. 

STEAM OR YE fC 

10 T/H 
(STEAMJ 20 BAR 
AISI 316 
APPf'.CX. 30 T 

***210-194-0200-Ml *** 160 
~Ull IC.01 l Ck YER 

fCl\EHiN 

••• 

••• 
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~UTOKU'4PU CY/ENGIN':ERJNG DIVISION 
?~OJECT :PPCL PY~ITE SMELTE~ 

CLIENT :PPCL 
D3CUMENT:EQUIPMENT LIST (ATNBI 
QUTCKUMPU NJ :360 100 900 001 Alll 
DESIGN :AKI 

210-212-0100 

: CU I P ~E NT TY P E 

SERVICE 

CAPAC fTY 
MATERIAL 
WEIGHT 

"40TGR NQ./i;ATING (KW) 
MGTOR TITLE 

114 AN UF AC TUI<. ER 

210-218-0100 

E OU l P ME NT TY P E 

CAPACITY 

BELT LENGTH 
BELT .. 1 DTH 
BELT INCLINE 
WEIGHT 

MOTO~ NO./f..ATING (KIN) 
MOT OR TITLE 

M ANUF AC rui; ER 

DATE :85-08-28 PAGE NQ: 7 
DEPARTMENT :PROJECT 

CLIENT NO : 
REVISION :5 DATE :22.os.as 

EXHAl..ST AH FAN 

EXHAUST Al~ FAN FO~ SAG f ILTE~ 

30000 NM3/t­
A1Sl 3lb 
APPRCX. lt~ T 

***210-212-0100-Ml *** 45 
E XHA lJST A lfC FAN 

FOREIGN 

BELT FEEDE~ FOR CONCENTRAiE 

25-120 T /H 

12000 M 
1200 MM 
l\CNE 
APPt\CX. 7 1 

••• 

*** 210-218-0100-Ml*** 7.S *** 
BELT FEE OE Fi 

LOCAL 



I 
I 
I 
I 
I 
I 
1c. 

1.-·· \.., 

I 

OUTOKUMPU OY /ENGINEERING DI VI SI CN 
PROJECT :PPCL PY~ITE S~ELTER 

CLIENT :PPCL 
OOCUMENT:~OUIP~ENT LIST CATNBJ 
OUTOKUMPU NO :360 100 9JO 001 Alll 
DESIGN :AKI 

210-218-0200 

E OU IP MENT TY PE 

CAPACITY 

SELT LENGTH 
BELT i..IOTH 
BELT INCLJNE 
w EIGHT 

toil OT OR N 0. I FC A Tl ~ G ( K ._ ) 
MOTOR l ITL E 

MANUFAC TUF ER 

0 210-218-0300 

~ 

n 

~ 

nc 
[( 

r 
I 
I 
I 
I 

,_ 

EOUIP~E \,jJ TYPE 

CAPAC ITV 

BELT LENGTH 
B El 1 WI OTH 
BELT INCLINE 
WEIGHT 

MCT OR NO./~ AT 1 :!G ( KkJ 
MOTOR T Ill E 

.lo\ ANUF AC TUR ER 

DATE :85-08-28 PAGE NO: 8 
OEPAl<.TMENT :PROJECT 

CLIENT NO : 
~EV1S10N :5 oATE :22.oe.as 

BELT FEEDE~ FOR CONCENT~ATE 

25-120 T/H 

1.2000 M 
1200 MM 
f\CNE 
APPRCX. 7 T 

*** 210-21E-0200-Ml*** 
BELT FEEDEI" 

lOCAl 

7,5 *** 

BELT fEEOE~ FOR CON(ENTRATE 

25-120 T /H 

12000 M 
1200 MM 
NONE 
APPRt>.. 7 1 

*** 210-21€-0300-Ml*** 
BELT fEfOEt< 

LC~A L 

7,5 ••• 
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JUTOKU~PU DY/ENGINEERING DIVISION 
PROJECT :PPCL PYFITE SMELTE~ 

CLJ ENT :PPCL 
DCCU~ENT:EQUIP~E~T LIST IATNBJ 
~UTCKU~PU NO :360 100 900 001 4LT1 
DESIGN :AKI 

210-216-04'.>0 

EUuIPMENT TYPE 

SER VJ C.E 

CAPACITY 

BELT LENGTH 
BELT WI OTH 
BELT INCLINE 
II EIGHT 

'10T OR ri O. 11: 4T I NG CK") 
MOTOR T lTLE 

M ANUF AC TUI" ER 

210-411-0100 

EQUIP"tENT TYPE 

CAPACITY 

F~.ACTI~N 

MAT ER IAL 
WEIGHT 

~GTOR '4J.HAT1NG (Kw, 
MC TOR T JTL E 

MAN UF AC TUR El< 

DATE :85-08-28 P4GE N~: 9 
DEPARTMENT :PRJJECT 

Cl I ENT NO : 
F\EVJSJON :5 DATE :22.os.as 

BELT fEEOEJ; 

BELT FEEDE~ FD~ TOP SH4LE 

4-40 T/H 

8000 MM 
800 MM 
t-.GNE 
APP~ ex. 5 1 

***210-218-0400-Ml *** 3.0 *** 
BELT FEEDE~ 

LOCAL 

VIBRATING SCREEN 

140 T/H 

25 MM 

CARBCN STE a 
APPROX. 2 T 

***210-411-0100-Ml *** 1' *** 
VIBRATING SC~EEN 

LOCAL 
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'.:L:TOKu~PU CY/ENGil\E!:t<ING DIVISION 
P~JJECT :?PCL PYFITE S~ELTER 

r:LIE'H :PPCL 
OOCU"1E~T:ECUIP~E~T LIST (ATN8) 
QUTGKV~PU NO :360 100 900 001 Alli 
DESIGN :AKI 

210-417-0100 

!:QUIP"4ENT TYPE 

CAPAC lT Y 

TE"1PEJ;.ATU~E 

iN El GHT 
"4ATH IAL 

MANUF AC TUI' El\. 

220----0 

EOLllPM~NT TYPE 

220-108-0100 

E OUIPME NT TYPE 

SERVI CE 

DIM EN SI ONS 

MAT ER IAL 

M A,..._UF AC TUFc H 

2 20-108-0200 

E CUIPMENT TYPE 

SERVICE 

DI'-1ENSIO~S 

"lATERIAL 

"1 ANUF AC TUI< Ef.. 

DATE :85-08-26 PAGE NO: 10 
OEP~RTMENJ :P~OJECT 

CLJ ENT NO : 
~EVISION :5 

BAG F JLT ER 

30000 NM3/ t: 

110 c 

DATE :22.os.es 

APPF ex. 5 1 
HOUSING:AlSl316tBAvS:POLYAC~Yl~ITR. 

FOREIGN 

fLASt-: SMEL llNG FURNACE AREA 

Gl'A~LLATlC~ eASIN 

fQi; SLAG 

LXWXH: 
11X3X2M 
CCNCRETEtESTIMATEO VOLUME:40 Ml 

LGCA L 

G~A~uLATIO~ BASIN 

FGR SLAG 

l X ~ X H : 
llX3X2M 
CONC~ETE,ESTIMATED VOLUME:40 M3 

LOCAL 



I 
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JUTOKtJMPJ GY/Ei\4Gl!\EE~l~G DlVISlGN 
?~:J~CT :PPCL PYFITE S .. ELTER 

CLIENT : PPCL 
DOCUME~T:~QUlP~E~T LIST CATNB) 
JUTOKUMPU NO :360 100 ~00 001 ALJl 
DESIG~ :4KI 

2 2:l-l 3i-O l :lO 

': QU I P ,.,~ NT TY P E 

C4PAC ITY 
w EIGHT 

~l~UF AC TUF H 

ECUlPMENT TYPE 

CAPACITY 
._El GHT 

"'1 ANUF AC TUR H 

220-131-0300 

EQ~lP"lENT TYPE 

CAPACITY 
wEl GHT 

"l AN UF AC TUR ER 

220-131-0400 

ECUJP"lENT TYPE 

CAPACITY 
WE I GHT 

"l AN UF AC TUP E P 

220-131-0500 

E Ou .i P ME NT TYPE 

C ~PAC IT Y 
w ~I GHT 

,.,ArWF AC TUj;. ER 

UATE :85-08-28 PAGE NO: ll 
DEPM- lMENT :PfCOJEtT 

CLIENT r-tO : 
F-.EV1SlON :5 

CCAL DUST eu~NER 

0 ,3- l T /H 
APPFOX. 1 l 

LCCAL 

CCAL DUST EURNER 

0,3- 1 T/H 
APPkCX. 1 1 

LOCAL 

C.GAL DUST BURNER 

0,3- 1 T/H 
APPFCX. 1 1 

LOCAL 

CCAL DUST BURNER 

0,3- 1 T /H 
APPFI ex. l 1 

LCCAL 

COAL DUST SURNER 

O, 3- 1 T /H 
APPi< ex. l 1 

LOCAL 

DATE :22.os.as 
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JUTCKU~PU CY/ENGINEERI~G DIVISION 
P~JJECT :PPCL P~RITE S~ELTER 

CLIENT : PPCL 
OOCuMENT:EQUIPMENT LISJ (ATNB) 
GUTOKUMPU NO :3b0 100 900 001 ALTl 
DESIGN :AKI 

220-131-0600 

EQJl?MENT TYPE 

CAPAC ITV 
nEIGHT 

(.. 111 A~ UF AC Jui; ER 

220-133-0100 

i:: ClJ IPMENT TYP: 

S ERVJ CE 

CAPACITY 
FUEL 
fll EIGHT 

M Al\IUFAC TUP ER 

2 20-133-0200 

E O!J 1 P ~ENT TYPE 

SERVICE 

CAPACITY 
FUEL 
wEIGHT 

'-1ANUFAC TUR ER 

?. 20-140-0100 

EQUIP"4ENT TYPE 

D l"1ENSI ONS 

"1ATEFIAL 
WEIGHT 

,., AN UF AC TU~ ER 

DATt :eS-08-28 PAGE NO: 12 
DEP Ai' TMEN"r : P~OJECT 

CLIENT NO : 
FE\llSIJN :5 

ttU DUST euf<-NER 

0 ,3- l T /H 
APPF ex. 1 l 

LOCAL 

AUXI ll Al<. Y HU~NER 

START UP BLRNEf< 

150-l:OO KG/H 
LIGHT Oil 
APPR ex. l 1 

LOCAL 

AUXILIA~Y euRNER 

ST4Fl UP BU< NE~ 

150-600 KG /H 
LIGHT Oil 
APPf< ex. l 1 

LCCAL 

DATE :22.os.es 

SLAG LAUNDE~ ~lTh COVERS 

LENGTH 120CO M~ 

CCPPEf. 
APPF<CX.ll 1 

FCf.EJ(,N 



I 
I 

JUTCKU~PU GY/~NGlN~ERl~G DiVISICN 
D~~JECT :PPCL PY~ITE S~ELTER 

~LIENT :PPCL 
DCCU~ENT:ECUIP~ENi LIST lAT~BJ 
OUTQKU"4PU "'40 :360 100 900 001 Alll 
~ESIGN :AKI 

220-140-0200 

D lMENSl CNS 

~ATERIAL 

r· WEl\iHT 

' MA"'-'UF AC TUf. H 
i ~ I . 

220-140-0300 

E QUI P"'E NT TYPE 

3 l'~ENSI CNS 

MAT El\ lAL 
WEIGHT 

MANUFACTUl<.ER 

2 20-140-0400 

ECUIP"IENT TVPE 

I ( DIME~SISNS 

"IATERIAL 
WEIGHT 

I "IANUFACTUFEI\ 

I 
I 
I 
I 

DATE :85-08-28 PAGE Nu: 13 
0 E P Mo. TME:NT : P~OJECT 

Cll ENI NO : 
REVISION :5 OAT E : 22. 08. 85 

SLAG LAU~OER ~ITH CCVE~S 

LENGTH 12000 fl'!M 

COPP Ef< 
A?PRCX.ll T 

FCF E IGN 

SLAG LAUNDEI\ 

LENGTH 120CO 

CCPPEf< 
APP(( cx.11 1 

FOREJGN 

SL AG LAUNDER 

LENGTH 120CO 

C.OPP Ef.. 
APPf<CX.l l T 

FGRE lvN 

wlTH 

MM 

WITH 

MM 

COVERS 

CC.VE RS 
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GUTJKJ~PU QY/:NGINEERING DIVISION 
?~OJECT :PPCL PY~ITE SMELTER 

C LI ENT : PP Cl 
DCCUMENT:EQUIP~E~T LIST (ATNSI 
:.UTQKU~PU ~;Q :360 100 900 001 ALTl 
DESI~~ :AKI 

2 20-140-0500 

E UUIP""E NT TYPE 

C>lMENSI CNS 

,,,ATEldAL 
t.EluHT 

M ANUF AC TUJ:; ER 

220-140-0600 

EQUIPMENT TYPE 

DlMENS! :JNS 

llUTERIAL 
WEIGHT 

~ ANUF AC TUR ER 

220-lb7-0100 

E CU IP "lE NT TYPE 

SERVICE 

CAPACITY 

~AIN DI MENSICl"IS 

BELT INCLINE 
WE I GHT 

\4QTO!< r-JC./~ AT 1Nu (Kw) 
MOTCR T IT~E 

"IANUFAC TUF EF< 

DATE :85-08-28 PAGE NJ: 14 
OEPt~T~ENT :P~OJECT 

CLIENT NO : 
l\E\l ISION :5 DAT E : 22 • 08. 8 5 

GF< Al'\ULATIOf\ L4UNDEf.. 

LENGTH 3500 .-M 

STEEL 
APPROX. lt~ 1 

LOCAL 

G"ANULAT IGf\ lAUl•DEf.. 

LENGTH 350C MM 

STE El 
APP~ GX. l t ~ T 

LOCAL 

8 E L l CON V E \'O f< 

FGI' SLAG 

100 T/H 

LENGTH 350CO MM 
r. J DH· 65 0 llitM 

10 DEGkEES 
APPF ex. 3 , 

***220-167-01~0-Ml ***11 
fE LT CON VE 'fO i' 

LOCAL 

••• 
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JUTtKUMPU CV/ENGINEERING OIVISIQ~ 
PROJ:CT :PPCL PY~ITE S~ELTE~ 

CLIE~T :PPCL 
OCCUMENT:EOUlPMENT LIST CATNBl 
GU~OKUMPU ~O :360 100 900 001 ALTl 
DESIGN :AKI 

220-174-0100 

E W lP~ENT TYPE 

TYPE 
SERVICE 

CAP ACIT¥ 

MAIN DIMENSIONS 

wEI GHT 

MOTCR "110./~ATING (KW) 
MCTC~ TITLE 

MAN UF AC TUR ER 

2 20-174··0200 

EQUIPMENT TYPE 

TYPE 
SERVICE 

CAPACITY 

MAIN DIM=NSIONS 

WE I GHT 

"1CT CR NO. IF AT I NG (KW I 
~:iTGI< T nu: 

M 4N UF ACT URE I< 

DATE :85-08-28 PAGE Nu: 15 
OEP 4" TMENT : PROJECT 

CLIENT NO : 
REV IS ION :5 DATE :22.08.85 

!<AKE CLASSIFIER 

StRAPER OE~ATER!Nb LONVEYOR 
FOi<. SLAG 

100 T/H 

L: 11000 ~M 
8:2000 MM 

APP~GX. 25 T 

***220·174-0100-Ml *** 11 *** 
RAKE C.LASSlflER 

FG~.E IGN 

RAKE CLASS If IER 

SCRAPER DEhATERING CONVEYOR 
FOR SLAG 

100 T/H 

L: 11000 Mt', B: 2000 MM 

APPF<. OX. 25 T 

***220-174-0200-Ml *** 11 *** 
RAKE CLASS IF I!:k 

FOF.E HiN 
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~UTCKU~PU CY/~NGINEERl~G DIVISION 
PROJECT :PPCL PYFITE S~ELTER 

C LI El'..! T : PP Cl 
DOCUMENT:EQUIP~ENT LIST (ATNBI 
OUTQKU~PU NO :360 100 900 001 Alll 
DESIGN :AKI 

220-198-0100 

E CJ I P ME NT TY P E 

SER VI CE 

I NC LUDI NG 

D l"1:NS1 CNS 

"1ATERIAL 
WEIGHT 

"1ANUFAC TUIC ER 

DATE :85-08-28 PAGE NJ: 16 
OEPA~TMENT :PROJECT 

CU ENT NO : 
REVISION :5 

GAS OUCTWGJCK 

PROCESS A~C COMBUSTION 
AIR DUCTING 

DATE :22. 08.85 

TGTAL lENGTH:l50 M.hALL THICKNESS: 
4 ANO 6 MM.DIAM:700 AND 1600 MM 
~llD STEEL 
21 T TOTAL (SUPPORTS NOT INCL.I 

lOC.Al 
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OUTOKUMPU GY/ENGINEEfdNG DIVISION 
P~CJECT :PPCL PY~ITE S~ELTER 

CLIENT :PPCL 
OOCU"4ENY:EOUIP~H1T LIST lATNB> 
OUTOKU~PU NO :360 100 900 001 ALTl 
DESIGN :AKI 

220-l<JB-0200 

E QU IP"4E NT TYPE 

S tRVICE 

PJCLUDI NG 

J P1ENSI :!NS 

~AT ER IAL 
.WEIGHT 

MANUFAC TUf< EP 

2 20-212-0100 

EC'JlPMENT TVP E 

TYPE 

CAPAC ITV 
PRESSURE 
TEMPERATURE 
WEIGHT 

M'JTOf:. ~O./~AT JNG 
"1CTOR TITLE 

~AN i.JF AC TU~ ER 

( K ._, 

DATE : 85-08-28 PAGE NO: 17 
DEPARIMENJ :~ROJECT 

CLIENT NO : 
i; cV lSION : 5 OAT E : 22. 08. 85 

GAS CUCT WO f<K 

GXYGEN DUC 11 NG f GR SHELTER 
PLANT. 

TOTAL LENGIH:250 M,wAll THICKNESS: 
4 MM 1DIAM: 700 MM 
ST Al NLESS STEEL 
18 T TOTAL (SUPPORTS EXCLUOEDJ 

LOCAL 

PROCESS Alf' FAN 

CENT ~J '·i.JuAL 

4000 0 NM 31,.. 
10 KPA 
35 c 
APPR ex. 2.~ T 

*** 220-212-0100-Ml*** 160 ••• 
PfiCCESS Al r FAN 

1CCAL 



I 
I 
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OUTOKUMPU GY/~NGIN~ERING DIVISION 
P~QJECT :PPCL PY~ITE SMELTE~ 

CLIENT :PPCL 
D3Cu~ENT:EQUIP~ENT LIST tATNB> 
OUTOKU~PU NO :360 100 900 001 Alli 
DESIG~ :AKI 

220-212-0200 

!: CU IPME NT TYP!: 

TYPE 

CAPACITY 
P.-.ESSURE 
TEMPEf<ATU!<.E 
~EIGHT 

llllOTGK ~O./l<ATING ( K ~ > 
MCTCR T Ill E 

~AllJUFAC TUI< EF< 

2 20-212-0300 

EQU IP"1ENT TYPE 

TYPE 

CAPACITY 
Pr<ESSUF.E 
T EMPEkATUI' E 
W El GHT 

~OTO~ ~O./FATINb CK WJ 
MG TOR TITLE 

M ANUF AC TUF El' 

220-223-0100 

f f.iU I PME NT TYPE 

C. APAC IT Y 

i.tAlN OIMENSJGNS 

WEIGHT 

"'tCT:JR i\lC./l'ATING ( K JI) 

~CTGF< TITLE 

~ Alll UF AC T UF EI< 

DATE :85-08-28 PAGE NQ: 18 
DEP~ THENT :PROJEC.T 

Cl.i ENJ NO : 
REVISION :5 DAJE :22.08.85 

P~CCESS Al R FAf'i 

C.El\Tf'lFUGAl 

40000 NM3/~ 
10 KPA 
35 c 
APPRCX. 2~~ T 

*** 220-21~0200-Ml*** 160 *** 
PKOC.ESS All" FAN 

lOCAL 

COMBUSTION AIR FAN 

C.ENTf'IFUGAL 

20000 NM3/ti 
9 KPA 
35 c 
APPr< ex. 2 1 

***220-212-0300-Ml*** 110 *** 
COMBUSTIGN AIR FAN 

lOCAl 

Cl<IED ChA~~E O~AG FEEDER 

7-70 T/H 

LENG TH 10 CO 0 MM 
~lDTH eoo Mi.t 
APPf.-CX. 8 T 

***220-22j-Ql00-Ml *** 11 *** 
DRAG FEE DE ff 

FOREIGN 



I 
I 

JUTOKU~PU OY/ENGINEERING DIVISiCN 
DRJJECT :PPCL PYfCITE SMELTE~ 

CU E»H :PPCL 
orcu~ENT:ECUIP~ENT LIST (ATNBj 
OUTOKU~PU NO :360 100 900 001 ALTl 
DESIGN :AKI 

220-223-0200 

E CU IP"'1ENT TYPE 

CAPACITY 

111.AlN DI ME~SICNS 

.tEIGHT 

MCTCR ~C./~ATING (K~I 
MGTC~ TITLE 

'1 ANUF AC TUR ER 

220-261-0100 

E CU I P Mc NT TY P E 

SEF.VICE 

CAPACITY 
lllAIN OIMENSIJNS 

NO. OF TAP HCLES 

M ANUF AC TUF< ER 

R E"1 Al\KS 

DATE :85-08-28 PAGE NO: 19 
OEPA~TMENT :PROJECJ 

CLIENT NCi : 
F-EVISIO~ :5 CATE : 22 .oe. 85 

01\IEO CHA~GE D~AG FEEDER 

7-70 T/H 

LENGTH 10000 MM 
... IOTt~ eoo MM 
APPfCCX. 8 1 

***220-223-0200-Ml *** 11 
01\AG FEE DE IC 

FGREIGN 

Fl AS I- SM EL 11 NG f ~ NAC.E 

FOR PYFl I TE 

120 T/H 

••• 

~EACTION S~AfT 0=6.5 M H=7.0 M 
SETTLER l=22 M 
UPTAKESHAFT Os6.0 M H=l5 M 
SLA(, HOLES 4 

SETT lEfC 6 FOf\ COAL 

LGCAL/FORE IGN 

STEEL CONSIRUCTION 950 T &LOCAL) 
BASIC BRIC~S 1200 T CFOREJGNt 
NGN BASIC BRICKS 370T (LOCAL) 
C.Cul ING ELEMENTS 110 T C FJREIGN f 
SPRJN~~ 5 T 'FOREIGNj 



I 
I 

JUTtKu~PU CY/ENGINEE~l~G DlVISICN 
?RQJ~CT :PPCL PYFilTE SMELTE~ 

C LI EN T : PP Cl 
DOCU~ENT:EOUIPMENT LlST lATNBI 
JUTOKUMPLJ NG :360 100 9CO 001 ALTl 
DESIGN :AKI 

220-2 89-0100 

E CU IP "4E NT TYPE 

CAPACITY 
TE~PEf:ATU'<E FA~GE 

WEIGHT 

~ ANUF AC rur:: H 

220-28'1-0200 

EOJ IP"1ENT TYPE 

S EF: VI CE 

CAPAC ITV 
TE~PEFiATUFE FA~GE 

WE I GHT 

MAN UF AC. TUf. Er< 

, 220-z e9-0300 
I \ __ 

i / 
I .... ' 

I 

I 
I 

EQUIP "1E NT TYPE 

CAPACITY 
TEM.PEFiATUPE RA~GS: 

wE I GH T 

~ANUFAC TUFO Ef< 

DATE :85-08-28 PAGE NO: 20 
DEPARTME~T :PkOJECT 

CLIENT NC : 
I' EV JS IO~ : 5 DATE :22.oa. 85 

JACK ET w AT ER HEA l EXCHAN\;ER 

700 M3/H 
•ATEF IN:5o DEG.C. OUT:40 DE~.c. 
APPF ex. 5 1 

LCCAl 

JACKET MATER HEAT EXCHANGER 

STAr..D BY 

700 M3/H 
~ATEF IN:50 DEG.c. OUT:40 OEG.c. 
APPf- ex. 5 1 

LOCAL 

SPFiA~ WATER ~EAT EXCHANGER 

300 M3/H 
~ATER l~:5C DEG.c. OUT:40 OEG.c. 
APPF.Cx.z.5 T 

LOCAL 
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SUTQKU~PU QY/~NGINEERJ~G DIVISIGN 
P~OJECT :PPCL PY~ITE SMELTE~ 

CLIENT :PPCL 
DOCU~ENT:EQUJPMENT LIST (ATNBt 
OUTOKU~PU Na :360 100 900 001 ALTl 
DESIGN :AKI 

220-289-0400 

E CU I P 114!: ~T TY PE 

SHVlCE 

CAPAC IT\' 
TE~PEF<ATU~E RAN~E 

iilE IGHT 

~ ANUFAC TUF El' 

220-318-0100 

E OU I P ~':" NT TY PE 

LIFTING CAPAC ITV 
LIFTING HEIGHT 
SPAN 
WEIGHT 

~CTOR ~O./~ATING 

MGT'.JP TITLE 

~ANUFAC TUF< EFI 

220-37b-Ol00 

E QU lPro.tE NT TYPE 

C.t.P AC IT Y 
Pl' e ssur.. E 
WEIGHT 

(KWj 

M~TOR \O./~ATlr~c.; (KwJ 
MOT OP T JTLE 

DATE :85-08-28 PAGE NJ: 21 
OEPAR T~ENT :Pl\OJECT 

Cll ENT NO : 
~EV JSION :5 OAT E :22. oa.85 

SP~AY wATE~ ~EAT EXCHANGER 

STAND BY 

300 M3/H 
~ATE~ lN:50 OEG.c. OUT:40 DEG.c. 
APPJ\CX. 2,! T 

LOCAL 

CVEfit-EAO TRAVELLING CRANE 

10 T 
34 M 
24 M 
APPJ< ex. 20 T 

***220-318-0100-Ml *** 11 
CVEf.hEAO l~AVELLIN~ CRANE 
***220-318-0100-MZ *** 2,2 
OVEFHEAO TPAVELLING CRANE 
***220-318-0100-M3 *** ltl 
OVERHEAD T~AVELLING CRANE 

LOCAL 

JACKET .. ATEf. 

700 M3/H 
650 KPA 
APPH.x. 3 l 

PUMP 

***220-37b-OlOO-M1 ***200 
JAC~ET kATE~ PUMP 

lCCAl 

••• 
••• 
••• 

••• 



I 

I 
I 
I 
I 
I 
I 
I 
I 

OUTOKUMPU GY/E~GINEERING DIVISICN 
PFOJ~CT :PPCL PYFliE SMELTE~ 

CLIENT :PPCL 
DCCU"4ENT:~QUJPMENT LIST (AT~BI 
OUTOKUMPU NG :360 100 900 001 AlTl 
DE5JGN :AKI 

2 20-3 7!>-0200 

EWIPM~NT TYPE 

SERVI CE 

CAPAC JTY 
PPE SSUF< E 
WEIGHT 

MOT:ll' ~G./RATING (K;.) 
"4CTOR TITLE 

"4 AN UF AC TUI< EF 

I 220-376-04~0 

I 
I 
I 

ECUIP~ENT TYPE 

CAPAC ITV 
PRESSUFE 
WEIGHT 

"4 OT Qt\ ~ C. IR A Tl NG ( K W ) 
.. OTO!< T JTLE 

1 ·- lil Al'iUF AC TUR EP 

I· 

I 
I 
I 
I 
I 

' 

DATE :85-08-28 PAGE NO: 22 
0 EP AR TMEN T : PROJr: CT 

Cl I Etl!T NO : 
REV IS ION :5 DATE :22 .oe.85 

JACKET WATER PUMP 

STANO BY 

700 M3/H 
650 KPA 
APPF OX. 3 1 

***220-376-0200-Ml ***200 
JAC~ET hATER PUMP 

L.OCAL 

SPRAY WATEI< PUMP 

300 M3/H 
600 KPA 
APP!< C.X. 2 l 

***220-376-0400-Ml *** 90 
SPFAY wATER PUMP 

LCCAL 

••• 

••• 
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1UTOKU~PU GY/E~~INEE~ING DIVISION 
PRJJECT :PPCL PY~ITE S~ELTER 

CLIENT :PPCL 
OGCU~ENT:ECUIP~ENT LISI CATNBJ 
OUTQKUMPU NO :360 100 900 001 AlTl 
DESIGN :AKI 

2 2J-3 76-0500 

E OU J P ME NT TY Pt 

SEF<VICE 

CAPAC ITV 
PRESSURE 
"EIGHT 

~CTOR l'!O.lfo AT ING (Kw) 
MOTO~ TITLE 

M ANUF AC TUI" ER 

220-376-0700 

EOUJPMENT TYPE 

C4PAC ITY 
PRESSURE 
WEIGHT 

"1GT:JR NO./FATING ( Kkiw) 
M~TOR TITLE 

MAN Uf AC TUF El< 

2 20-3 76-0800 

EOU IP~E NT TYPE 

CAPAC ITV 
PRE SSUF E 
ri EIGHT 

~C·TO~ 'i~./F AT 11\JG (I( A) 

"4STOFI TITLE 

~ A~IUF AC TU"' ER 

DATE :85-08-28 PAGE NO: 23 
DEPART~ENT :PROJECT 

CLIENT NO : 
~EVJSION :5 DATE :22.08.85 

SP~A~ NATE~ PUMP 

STAND BY 

300 M3/H 
600 KPA 
APPR ex. 2 l 

***220-31b-0500-Ml *** 9(' *** 
SP~A) WATE~ PUMP 

LOCAL 

G~ANULATIO~ •ATE~ PUMP 

600 M3/H 
350 KPA 
APPJ. OX. z.~ T 

***220-376-0700-Ml *** 90 ••• GRANULAT IC" •ATE-fC PUMP 

LuCAL 

GFANULATlG" hATER PUMP 

~00 ~3/H 
350 KPA 
APPf.i ex. 2.~ T 

***220-376-0800-Ml ••• 90 • •• 
GRANULATJC" NATEk PUMP 

LGCAL 
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JUTOKU"'1PU CV/E~GINEE~ING DIVISIC~ 
PR2JECT :PPCL PY~IT~ S~ELTER 

C LI E"H : PPCL 
DCCUME~T:ECUIP~ENT LIST CATNBJ 
JUTOKU~PU NC :3b0 100 900 001 Al Tl 
DESIGN :AKI 

220-37b-C9CJO 

E QU IP "'1 ENT TY P E 

SH VICE 

CAPACITY 
PRE ssur. E 
WEIGHT 

MOTOR NO./FATING (K11.J 
~OTOR TITLE 

M ANUFAC TU~ ER 

220-435-0100 

E QU 1 P ~E NT TY PE 

CAPACITY 
"1 A I I\ DI MEN S I 0 N S 

WEIGHT 

"'1ANUF ac TU~ ER 

220-519-0l:>O 

EQUIP1111E~T TYPE 

VCLUM~ 
~ATER I AL 

'1 ANUF AC TUF H 

DATE :aS-08-28 PAGE NO: 2~ 
DEPARTMENT :PROJECT 

Cl I ENT 1\0 : 
Fr. EV JS ION : 5 

G~ANULATIO~ wATE~ PUMP 

ST ANO BY 

600 M3/"1 
350 KPA 
APPR ex. 2. ~ 

DATE :22.08.85 

***2 20-3 lb-O 900-Ml *** 90 *** 
GFANULATJO~ ~ATER PUMP 

LCCAL 

CONCENTRATE BURNER 

120 T/H 

APPF. ex. 5 1 

fCRElGN 

JACKET WAT ER TANK 

400 M3 
C.CNC. ~ETE 1 00 M3 
STE El CO VE J< 

LOCAL 



I 
I 
I 
I 
I 
I 

I .-·. 

I 
I 
I 
I 
I 
I 

'JUT CK U"'l PU CY I ENGl~E ER ING OJ V 1 SI CN 
Pf:\OJE CT : .,: PCL pyi:; IT E SMELTER 

CLIENT :PPCL 
OOCUMENT:EQUIPME~T LIST (ATNBI 
(IUlOKU~PU NO :360 lJO 900 001 AlTl 
DESIGN :AK! 

22~-519-0200 

EQUIPMENT TYPE 

VCL U~E 
MAT ER UL 

A4 AN UF AC TUI' E ~ 

220-519-0300 

E OU JP~ENT TYPE 

SERVICE 

VOLUllo!E 
DIMENSIONS 

MAT EP lAL 

MANUFAC TUI< ER 

REM 4i:; r<S 

220-519-0400 

EQUJP~ENT TVPE 

SEF<VICE 

VCLU"1E 
DJ"'tC::NSIONS 

DATE :8~-08-28 PAGE NQ: 25 
OEP ¥.. TMENT :PROJECT 

Cll ENT NO : 
REVISION :5 

SPf' A y wA TE re T AP..K 

301) M3 
CCNCl<ETE BC M3 
STEEL COVER 

lCCAl 

Cll TANK 

FCR hEAVY FUEL OIL 

700 M3 
OlA~:9,5M thlGHT:10,o M 

MILD STEEL 

LOCAL 

DATE :22.oa.es 

SUPPLIED WITH STEAM HEATING PIPES 

OIL TANK 

fGk LIGHT FUEL OIL 

18 M.3 
OIAM:2,8M,~1GHT:3 M 

MILO STE EL 

LCCAL 



I 

I 
I 
I 
I 

'( I .. 

c· 

OUTOKUMPU CY/E~GINEE~l~G DIVISION 
PROJ:CT :PPCL PYRITE SMELTER 

CLIENT :PPCL 
DDCUMENT:ECUlPMENT LIST (lTNBt 
OUT OKUlllll PLI NO : 360 l 00 900 001 AL Tl 
DESIGN :lKI 

220-569-0100 

E OU I P 114E NT TYPE 

MA IN DI MENS IONS 

T E~PH A TIJ~ E 
wEl GHT 

MANUF4C TU~ ER 

REM ARKS 

230---0 

EOUIP~ENT TYPE 

2 30-124-0100 

: OU JP ME NT TYPE 

TYPE 
SERVICE 

CAPAC HY 
PRESSUF\E 
GAS F LCW 
T E"4 PER t. ru;:; ~ 

WEIGHT 

~ t~ UF AC TUI( ER 

'" 

DATE :85-08-28 PAGE NO: 26 
DEPAl\IMENT :PROJECT 

C. ll ENT NO : 
REVISION :5 DATE :22. 08. 85 

EMERGENCY CAMPER SET•EEN FSF-•HS 

t X S M 

ktTE~ lN:3C DEG.C. GUJ:bO OEG.C. 
APPt<OX. b 1 

LOCAL 

hATE~ FLOw:lOO H3/H 
AATE~ PkESSURE:4 BAR 

PkOCESS GAS HANDLING AREA 

hASTE HEAT 801LE~ 

fCFICED Clfi.CUlATICN 
FCR fl ASH ~ELTING FURNACE 

S/ITUF<ATED .ST EAlllll lltO T/H 
70 BAR 

130000 NM3/H 
INLET 1~50 c 
GUllET 350 c 
APPFC.X. BC IL ER: bOO T 

SUFPORTS:350 T 

fGl(EIGN 



I 
I 
I 

I 

I 

OUTOKU~Pu CY/ENGINEERING DIVISION 
PROJECT :PPCL PYRITE SHELTER 

CLIENT :PPCL 
DOCU""ENT:EQUIPMENT LIST CATNB> 
QUT'JKU~PU NO :3t:O 100 900 001 4LT1 
DESIGN :AKI 

2 30-198-0100 

EQUIPMENT TYPE 

S El' VI CE 

DI~ENSIO\IS 

""AT ER lAL 
WE I GHT 

M ANUFAC TUR ER 

230-212-0100 

E OU I PME NT TYPE 

CAPAC ITV 
PkE SSUI< E 
TEMPERATURE 
wEIGHT 

MOTOR NO./PATING (KW) 
MOTOR T!TLE 

MANUFAC TUl<ER 

I' EM l\R KS 

DATE :85-08-28 PAGE NO: 27 
DEPAI\ TMENT :PROJECT 

Cl IENT NO : 
F. EV JS I 'JN : 5 

GAS DUCT WO f<K 

P~OCESS GAS O~CTING FOR 
Afi.EA 230 

OATE :22 .08.85 

lCTAL LENG1H:l75 ~ OlAM:1aoo, 
2000,2200 "M,WALL THICKNESS:a MM 
Ml LO STE EL 
71 T (TCTAL,SUPPORTS NOT INCLUOED> 

lGC.Al 

PROCESS GAS FAN 

70000 NM3/H 
4 KPA 

360 c 
APP~ GX. 10 T 

•••230-212-0100-Ml *** 250 *** 
Pf<OCESS GAS FAN 

FOkEIGN 

JN VE f( T EF< R EGULA TED 



I 
I 
I 
I 

I 

'· 

OL1C:KU~PU OY/ENGINEERJNG DIVISION 
P~GJECT :PPCL PYfilTE S~ELTER 

CLIENT :PPCL 
OOCU~ENT:~QUIPMENT LIST CATNBI 
OUTOKUA4PLJ NO :360 10~ 900 001 4LT1 
OESiuN :AKI 

2 30-212-0200 

ECJ IP~ENT TYi:'E 

CAPAC ITV 
P~ESSUF<E 
TEMP~ RATUP. E 
Ill EI Gl-fT 

~QTuR ~O./F<ATING (Kw> 
MC TOR TITLE 

114 AN UF AC TUI' ER 

f'. EMAF KS 

230-372-0lJO 

E CU IPME NT TYPE 

SER VI CE 

CAP AC ITV 
MATERIAL 

WE I GHT 
I NC LU DI NG 

MAN UF AC TUR ER 

J<E~ARKS 

DATE :85-08-28 PAGE NO: 28 
DEPARTMENT :PROJECT 

CLIENT NO : 
REV IS ION : 5 DATE :22.08.85 

P~OCE SS GA 5 FAN 

70000 ~M3/H 

4 KPA 
3eO c 

APPJ< GX. 10 T 

***230-220-0200-Ml *** 250 *** 
P~ OC. ESS G4S FAN 

FOkEIGN 

INVERTER REGULATED 

EJEC TOfi 

BY-PASS EJECTOR BEH1EEN 
wHB ANO EP. 

GAS FLOW 6 C 000 NM3/H 
ST A I N l ES S ~T EEL 

APPf< ex. 1, ~ T 
lf\LET vALVES 

FLR E IGN 

-SUCTION:l l<PA 



;" 

I 
I 

' I 
I 

, . 

Ir 
I 
I 

I 
I 
I 
I 
I 
I 
I 

OUTOKU~PU QY/ENGINEEl<ING DIVISION 
PROJECT :PPCL PY~ITE SMELTER 

CLIENT :PPCL 
OOCUMENT:EQU!P~E~T LIST (ATNB) 
JUTOKUMPU NO :360 100 900 001 4Lll 
DESIGN :AKI 

2 30-3 72-0200 

EQUIP 11'.E NT TYPE 

SERVICE 

CAP AC liY 
MAT ER IAL 

WEIGHT 
I NC LU DI NG 

MAN UF 4C TU~ ER 

REM 4kKS 

230-372-0300 

EQUIPMENT TYPE 

SERVICE 

CAPACITY 
MAT ER JAL 

WE1'1HT 
INCLIJDING 

M ANUFAC TU~ E~ 

DATE :85-08-28 PAGE NJ: 29 
DEPARTMENT :PROJECT 

Cl I ENT NO : 
RE 11 IS I ON : 5 DATE :22.os.as 

EJECTOR 

BY-BASS EJECTOR AFTER EP. 

GAS FL Ow: w 000 NM31H 
STAINLESS STEEL 

AP Pf OX. O, ~ T 
lNLET VALVE 

FGREIGN 

SUCTION:l l<P A 

EJECTOR 

BY-BASS · ' - TOR AFTER EP. 

GAS FLO~: ~ ~oo NM3/H 
STAlt\LESS ~1 EEL 

APPl<CX. O, 5 T 
INLET VALVE 

FOREIGN 

sue T ION: l l<PA 



t 

I 
I 
I 
I 
I 
I ·· 

I 

OUTOKUMPU CY/ENGINEEFINli OIVISIGN 
PROJECT :PPCL PHITE S"'1ELTER 

CLIENT :PPCL 
DOCUMENT:ECUlP~ENT LIST CATNB) 
OUTC~U~PU NO :360 100 900 001 ALTl 
DESIGN :AKI 

2 30-3 76-0100 

E OU IP ME NT TY P E 

SERVICE 

CAPACITY 
HEAD 
WEIGHT 

~CTOR ~O./~ATlNG (K~) 

MGTOIC TITLE 

~ANUFAC TUI< ER 

2 30-376-0200 

EQUIPMENT TYPE 

TYPE 
SERVICE 

CAPACITY 
tiEAD 

I ( w El GHT 

"'1ANUF AC. TUI< Efc 

DATE :85-08-28 PA~E NO: 30 
OEP AR TMENT :PROJECT 

C Ll ENT NO : 
F EV JS ION : 5 DATE :22. 08. 85 

l\ATEP PUMP 

WHB Cl~CULATION kATER PUMP 

1100 M3/H 
40 M 
APPR ex. 2 l 

***230-37b-Ol00-Ml *** 200 *** 
~HB C!RCULATION WATER PUMP 

FOREIGN 

._ATE!< PUMP 

TUl<BlNE DRIVE ~ATE~ PUMP 
INHB CIRCUL ~T ION .. ATEP PUMP 
FuR EMERGE ~c y 

1100 M3/H 
40 M 
APPRCX. l, ~ T 

FOREIGN 



I 
I 
I 
I 
I 

I 
I 
I 

' 

GUTCKuMPU OY/ENGINEEF.ING DIVISIGN 
PRCJECT :PPCL PYJ; ITE S"IELTER 

CLIPH :PPCL 
OQCUM:NT:EQUIPMENT LIST (ATNB) 
'JUTOKUl4PU NO :360 100 900 001 ALTl 
DESIGN :AKI 

2 30-421-0 l 00 

E CU I PMENT TY PE 

TYPE 
S Et< V l CE 

CAPACITY 
T E"4 PE ~A TUR E 
.t EIGHT 

"4CT2~ NG./~ATING (KW) 
MOTO~ TITLE 

"1A~UFACTUJ; E~ 

230-421-0200 

E t;;U I P ME NT TY P E 

TYPE 
SERVICE 

CAPACITY 
TE~PERATUF<E 

,; EIGHT 

"40TOR NO./~ATlNG CKWl 
MOTOR TITLE 

"1 ANUF AC TU~ ER 

230-5C>2-0l00 

=ou IP~ENT TYPE 

SERVI CE 

~ A I l\j DI MEN SI 0 NS 
WE I GHT 

"1ANuFAC TU~ ER 

OAT E : 85-08-28 PAGE NQ: 31 
DEP•RTMENT :PROJECT 

CLIENT NO : 
REVISION :5 DATE :22.oa.85 

ELECTRCSTA11C PREtlPJTATOR 

fCR t.HB 

70000 NM.3/H 
360 c 

APPF.CX. Pl<.ECIPITATOF< 370 T 
SU FPGRTS 50 T 

*** SEVERAl.TOTAl *** 90 

FOREIGN 

ELECTROSTATIC PKECJPJTATOR 

FOR WHB 

70000 NM3/H 
360 c 

APP~OX. PR EC IPITATOK 370 T 
Su fPCRTS 50 T 

*** SEVERAL.TOTAL *** 90 

fGl'EIGN 

DISC VAL VE 

FCR E P. 

DIAMETER:2 M 
APPRCX. 1 l 

LOCAL 

••• 

••• 
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OUTQKU~PU CY/ENGINEERING DIVISION 
PROJECT :PPCL PY~ITE SMELTER 

CLIENT :PPCL 
DOCU~E~T:ECUIP~ENT LIST (ATNBj 
auTOKUMPU NO :360 100 900 001 ALTl 
DESIGN :AKI 

2 30-562-0200 

EQ'J IP~ENT TYPE 

SERVICE 

MAIN DIME~SIONS 
•EibHT 

"-1 ANUf AC TUF ER 

240----0 

EOUIPh1ENT TYPE 

240-140-0100 

E QU lt> ... E NT TYPE 

TYPE 
SH VICE 

DI ... ENSJ ONS 

llilATER UL 

"t AN UF AC TUf' ER 

I I I 

DATE :65-08-28 PAGE NO: 32 
DEPARTMENT :PROJE~T 

Cl l ENT NO : 
~EVISlON :5 

DI SC VAL VE 

fCR EP. 

DI A~ ETER :2 M 
APPF. ex. 1 1 

LOC.Al 

FLUE DUST ~ANDLING AREA 

LAUNDER 

F Ct< F l UE D 1.S 1 

L:40000 MM w:500 HM 
DEPTH: 50 0 fi'M 

CATE :22 .oa. 85 

CONCRETE 1 M3, STEEL COVERS 

LCC.Al 
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QUTf:KU"1PU CY/ENGINEERING DIVISICN 
PRJJECT :PPCL PYRITE SMELTER 

CLIENT :PPCL 
oocu~E~T:EQUIP~ENT LIST (ATNB) 
OUTQKU~PU NO :360 100 900 001 Alll 
DESIGN :AKI 

240-108-0100 

:: CU IP "'1E NT TYPE 

TYPE 
CAPACITY 

"4 A I N DI ME~ SI CNS 

iNEI GHT 

MOTOR NO./~ATING (KW. J 
"'1CTO~ TITLE 

MANUFAC TUP ER 

240-16e-02 oo 

::Cl.JIP'lllEll.T TYP= 

CAPACITY 

MAI~ DI MENSI 'JNS 

WEIGHT 

"'1ClTCR NC./ FAT ING (KhJ 
h10T GR TITLE 

"4 4Nl.IF AC TUJ\ ER 

240-168-0300 

=ou IP"'1tNi TYP I: 

CAPACITY 

!l!AI!\ DI ~:NS IONS 

wEI GHT 

"'!OT Oi<. NO. If; 4T I NG ( K WJ 
"'IGTQR TITLE 

"1ANUFACTU~Ei; 

DATE :85-08-28 PAbE Nu: 33 
DEP Al( T"4El\4T : PROJECT 

CLIENT NG : 
F.EV IS ION :5 OAT E :22. 08. 85 

O~Ab CONVE'tJF. FOF. ~HB &>UST 

~ITH SCREE t-. 
15 T/H 

l.ENGTH 40COO MM 
iivlOTh eoo MM 

APPROX. 2 2T 

***240-168-0100-Ml *** 5,5 *** O~AG CONVE'IOF FOF. hHB OUST 

FCREIGN 

OJ\AG CONVE'IOR FOR EP OUST 

5 T/H 

LENGTH 20000 MM 
.. 101.-, 500 MM 
APPFC.X. 1 1 

***240-lbS-0200-Ml *** 3 ••• 
ORAL CONVE'lv~ FOR EP DUST 

FOREIGN 

or. AG C.01'. VE .. 0 f' FOF<. EP OUST 

5 TI t1 

LENG TH 20COO MM 
"-lDTt-: !:O 0 MM 
APP~ ex. 7 l 

•••240-lbB-0300-Ml **• 3 ••• 
O~AG CQNVE~Jf' FaR EP OUST 

FOF< E J GN 



I 
I 
I 

J~TOKUlllllPU CY/ENGJNEE~l~G OIVISJGN 
PROJECT :PPCL PY~JTE SMELTER 

Cll ENT : PPCL 
DOCU~ENT:EQUIPME~T LIST (ATNBI 
OUTCKUMPU NG :360 100 900 001 ALTl 
DESIGN :AKI 

240-168-0400 

EOUl?MENT TYPE 

CAPAC ITV 

"4AIN DI MENSIO~S 

wEI GHT 

~OTOR ~C./f"ATING CKW) 
MOTOR T Ill E 

"'1ANUFACTUFER 

240-1 bB-0500 

~QU 1?"1E NT TYPE 

CAPACITY 

"4A IN DI M~lliSl ONS 

WEIGHT 

!lolOTGR NO./RATlNG (KW) 
MOTOI< TITLE 

11111 ANUf AC TUP E~ 

240-2 09-0100 

HlU I? ME NT TY PE 

TYPE 
S E~V l CE 

VOLU"°'E 
WEIGHT 

"IATERIAL 

"1 ANUF AC TUF ER 

DATE :85-08-28 PAGE NO: 3~ 
OEPARlMENT :P~OJECT 

CL l ENT NO : 
REV JS ION :5 DATE :zz.oB.85 

D~AG CONVE~O~ FOR EP DUSI 

5 T/H 

LENGTH 20COO MM 
~IDTH ~00 ~M 
APP~cx. 1 1 

***240-168-0400-Ml *** 3 
DRAG CONVE~OR FO~ EP OUST 

FGkEIGN 

D~AG CONVE~OR FJ~ EP OUST 

5 T /H 

LENG TH 20 CO 0 MM 
wJDTti 500 MM 
APPF. ex. 1 T 

•••240-168-0500-Ml *** 3 
Df<AG CONVE)OR FOR EP DUST 

FOREIGN 

wATEI' LOCK 

.. ITH ~ATH NCZZLES 
FOR wHB Du H 

1 M3 
APPflCX. O, ~ l 

STAINLES~ STEEL 

lOCAL 

••• 

••• 

. ,i 
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OUTOKUMPU CY/ENGINEERING DIVISICN 
PROJ~CT :PPCL PYFITE SHELTER 

CLI PH :PPC.L 
nocu~ENT:EQUJPMENT LIST (ATNB) 
OUTOKUMPU NO :360 100 900 001 ALTl 
DESIGN :AKI 

240-209-0200 

EOi.J !P"4E NT TYPE 

TYPE 
SERVICE 

VGLUM~ 
WEIGHT 

MAT El<IAL 

MANUF AC rui; ER 

240-2 09-0300 

E OU IP ME NT TYPE 

TYPE 
SERVI CE 

VOLUME 
WEIGHT 

"'1ATERIAL 

MANUFACTURER 

240-2 09-0400 

E OU IP ME NT TYPE 

TYPE 
S~RVIC:: 

VC:l U"'I E 
WEIGHT 

~AT ER I .Al 

1111 ANUF AC TUF-. ER 

DATE :85-08-28 PAGE NO: 35 
OEPAl'THENT :P~OJECT 

CLIENT NO : 
~EV IS ION : 5 

hATE,. LGCK 

•ITH kATER NOZZLES 
FCR EP DUS 1 

l M3 
APP JC ex. 0' ~ T 

STA I NL ESS ~TEEL 

LCC.Al 

hATEf' LCCK 

~llti •ATER NOZZLES 
FOk EP OUST 

l M3 
APPi< ex. o, ~ l 

STAINLESS STEEL 

LGCAL 

~ATE~ LCCt<. 

~ITH kATEF\ NCZZLES 
fG~ EP DUST 

l M3 
APPF\CX. o,~ T 

STAINLE~~ STEEL 

LOCAL 

DATE :22 .oa. 85 
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GUTOKU,..PU CY/ENGINEERING DIVISION 
PROJECT :PPCL PYFITE S~ELTER 

CU E~T :PPCL 
DDCU~ENT:EQUIPME~T LIST (ATNBl 
OUTOKUMPU NC :3t0 '.00 900 001 ALTl 
DESIG"I :AKI 

240-209-0SCO 

EQUIPM:NT TYPE 

fYP E 
SERVICE 

VCL U~E 
WEIGHT 

MATERIAL 

~ ANuFAC TUJ; ER 

2 40-3 74-03 00 

EQUJPME"-IT TYPE 

I 

SERVJC: 

CAPACITY 
HEAD 

~ATH lAL 

WEIGHT 

M CT JR ~ '.J. /I' AT m G ( KW ) 
~.JTOR TITLE 

~urwFAC TUJ:;. ER 

OAJE :85-08-28 PAGE NO: 36 
OEPAl'IMENT :PROJECT 

CLJ ENT NO : 
REVISION :5 

kJTH hATER NOZZLES 
FCF. EP DUS 1 

l M3 
APPR ex. o, ~ T 

ST Al t\L ES S 5T EE l 

LCCAL 

SLUI< ~y PUM F 

UNOERflOMI SLW'~Y PUMP 

25 ~3/ri 
20 M 

DATE : 22. 08. 85 

STEEL WITH RUBBER LINING 

APPl<CX. o,e T 

***240-37-t-0300-Ml *** 
SLUl<f<.Y PUMF 

fCi-EJGN 

1.5 ••• 
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OUTOKUMPU CY/ENGINEERING OIVlSlON 
PROJECT :PPCL PY~ITE SMELTER 

CLIENT : PPCL 
DOCU~~NT:EQUlPMENT LIST CATNB) 
OUT ()(U~ PU NO : 360 l 00 900 001 A LTl 
DESIGN :AKI 

240-314-0400 

E QU I P "4E NT TY PE 

SEl'VlCE 

CAPAC Il Y 
HEAD 

114AT ER IAL 

WEIGHT 

MOTOI< ~O.lf• AT lNCI (KINI 
MOTOR T JTL E 

M AN UF ACT UR EI< 

2 40-3 7b-Ol 00 

E OU 1Pfl4E NT TYPE 

SER V 1 CE 

CAPAC ITV 
HEAD 
w El GHT 

MCT OJ: l\;O. /FAT ING l Kw) 

MOTOR TITLE 

"1 ANUF AC TU~ ER 

I I I 

DATE :85-08-28 PAGE NO: 37 
DEPARTMENT :PROJECT 

CLIENT NO : 
F. EV IS ION : 5 DATE :U . • o&.85 

SLUf.ifO.Y PUMF 

UNDEf\FLOW SLUl'IH PUMP,STAND-BY 

25 M3/H 
20 M 

STEEL wlTH RUBBER llNING 

APPR ex. o. e l 

•••240-374-0400-Ml *** 7.5 *** 
SLUJ\ ~y PUM F 

fCf\ElGN 

._ATER PUMP 

CVERFLOIN "~TER FOR FLUE OUST SLURkY 

130 M3/H 
15 M 
APPROX. Ot~ 1 

***240-370-0100-Ml *** 15 *** 
~ATEfc PUMP 

LC CAL 
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OUTCKUMPU CY/ENGJNEE~JNG OJVJSlu~ 
PPOJECT :PPCL PY~ITE SMELTE~ 

CLJ ENT :PPCL 
OOCUMENT:~OUIPME~T LIST CATNBI 
uUTDKUMP:J NC :360 100 900 001 4LT1 
DESIG~ :AKJ 

240-3 76-0200 

EOU IP"4ENT TYPE 

SERVICE 

CAPACITY 
!i EA D 
WE I GHT 

M GT OR ~ :J. /~A Tl NG ( K h) 
MCTOR TITLE 

... ANUF AC TUf. H 

2!y\i-518-0 l 00 

ECUIP,..ENT TYPE 

SERVICE 

V CL U"IE 
"14TEJ;.I4L 

~AN UF AC TUR~ R 

DATE :85-08-28 PAGE NO: 38 
OEPART~ENT :PROJECT 

CLIENT NO : 
REVJSluN :5 DATE :22.08.85 

11>.ATEf\ PUMP 

GVE~fLO~ FC~ FLUE OUST SLUKRY 
STANO-BY 

130 M3/H 
15 M 
APPf\GX. 0 9 ! T 

***240-376-0200-Ml *** 15 
hATER PUMP 

LOCAL 

PUMP TANK 

CVERFLOh ~ATER PUMP T4NK 

500 M3 
CCNCF.ETE MIALLS,STEEL COVER 
CCNCRETE VClUME ABGUT 100 M3 

LCCl\l 

••• 
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OUTOKU~PJ GY/ENGINEERJNG DIVISION 
P~CJECT :PPCL PY~ITE SMELTE~ 

CL I ENT :PPCL 
DOCU~ENT:EQUJP~ENT LIST CATNB> 
~UTOKU~PU NO :3b0 100 900 001 Alll 
DESIGN :AKI 

240-532-0100 

E CU 1 P "4E NT TYPE 

J l MENSI ONS 

"1ATHIAL 

MIOTOR ~O./FATlNG (Kw) 
MOTOK T Ill E 

Ml ANUF AC TUF< ER 

300-----0 

ECUIPMIENT TYPE 

310----0 

ECJIP~ENT TYPE 

DATE :85-08-28 PAGE NO: 39 
DEPAl'.TMENT :PROJECT 

CLIENT .~O : 
REV ISi.Qi\; :5 DATE :22.oa.a5 

THICKENER 

DIAMETER ;oooo MM 

CONCRETE, APPROX. 370 '43 

***~40-532-0100-Ml *** 3 *** 
THICKENER 
***240-532-0100-M2 *** 3 *** 
THICKENER 
***240-532-0100-M3 *** 0,5 *** 
THI C KENE F-

lGCAL 

SULPHUR PL ~T AREA 

SULPHUR ~ECOVERING AREA 

I 
I 
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QUTOt<.U~PU OY/ENGlNcERING DIVISJi..;;~ 

PFJJECT :PPCL PYFJTE SMELTER 

CL I ENT : PP CL 
DQCU~ENT:EQUIPMENT LIST (ATNB) 
OUTOKUMPU N~ :360 100 900 001 Alll 
DESIGN :AKI 

310-129-0100 

EQ:J IP~ENT TYPE 

CAPACITY 

PR::SSUftE 

GAS FLOW 
TEMPE J<.A HJF. E 

VOLU"1E 
MAIN DIMENSICNS 

MAT ER JAL 

WEIGHT 

"10TQi:; NO.HATING {KW) 
MOTOR TITLE 

MANUF AC TUf: ER 

REMARKS 

DATE :85-08-28 PAbE NO: 40 
OEP ~ TMENT :PROJECT 

Cll ENT NO : 
REV IS ION : 5 DATE :22.oa.as 

SULPHUK CONDENSING BOILER 

SATUJ<.ATED STEAM 19 T /H l HIGH PRE SSJ 
SATURATED STEAM 8 ·J /H C lOW PRE SS.) 

5,5 BAR 
117 BAR 

125000 NM3/H 
l"'LET 3b0 C 
GUT LET 150 C 

HEAT TRANSFER AREA 2650 I 2650 M2 
L X lol X H 
24 X 7 X 4 M 
STEEL 

APPl<CX. BOilEP 155 T 
SUFPORTS 145 T 

*** 310-12cro100-Ml*** 110 
CIRCULATION WATER PUMP 

*** 310-12c;-OlOO-M2*** 90 
CikCULATION kATER PUMP 

L.IJCAl 

CIRCULATION PUMPSCElECTRICAL 

••• 
••• 

AND TURBINE DRIVEN ARE INCLUDEOJ 
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OUTGKU~PU G~/ENGINEEklNG DIVISION 
P~QJECT :PPCL PVFITE SMELTER 

CU ENT : PPCL 
DOCU"4ENT:EQi.JlP~E~'T LIST (ATNB> 
OUTOKU~ PU NO : 360 l 00 900 00! AL Tl 
O~SIGN :AKI 

310-129-0200 

ECUIPMENT TYPE 

CAPACITY 

PRE SSUI< E 

GAS F LOl!li 
TE"'IPE i(4 TUI:: E 

VOLUME 
"'IAIN 01 MENSIONS 

~ATE!< IAL 

WEIGHT 

~rTOR ~O./RATING C~W) 
Mu TOR T ITL E 

"1ANUFAC TUfi ER 

~EMARKS 

310-198-0100 

E OU I P"'E NT TVP E 

"IANUFAC TU~ Ef' 

DATE :85-08-28 PAGE Nu: 41 
OEP~ H4ENT : PROJECT 

Cll ENT NO : 
~EVISION :5 

GAS COOLING E!CILER 

DATE :22.oe.es 

SATURATED !TEAM 2b T/H 

130000 
11'\LET 
CUTLET 

NM3/H 
480 c. 
25C C 

5,5 BAR 

HEAT TRA~SfER AREA 2950 M2 
L X ~ X H 
15 X 1 X 4 M 
STEEL 

APPRCX. BOILER 180 T 
SUPPORTS 160 T 

***310-129-0200 *** 110 ••• 
LIRCULATIO~ kATER PUMP 

lOC4L 

Cl~CULATlO~ PUMPS 'ELECTRIC 
ANO TURBINE DRIVENJ ARE INCLUDED 

GAS DUCT 



I 
I 
I 

OUTO~UMPU OY/E~GINEE~ING DIVISION 
PFOJECT :PPCL PYl<ITE SMELTE~ 

CLIENT : PPCL 
DOCU~E~T:EQUJPME~T LIST (ATNB) 
OUTOKUMPU NO :360 100 900 001 Alll 
o:SIGN :AKI 

310-198-0200 

EQUIPMENT TYPE 

SERVICE 

( 0 I MENS 1 ON S 

MATEIHAL 
WEIGHT 

( 
14 AN UF AC TUF E ~ 

310-204-0100 

EQUIP~ENT ";"YPE 

SER VI CE 

HEIGHT 
MAT ER IAL 

"1 ANUFAC TU~ E~ 

( 
3 10-2 O'l-0100 

EQUJPMENT TYPE 
,. 

i 
'-. V CL UMS:: 

IJllEI GHT 

r.11 AT ER IAL 

MANUF AC TUR ER 

OATE :85-08-28 PAGE NG: 42 
DEPAf...TMENT :PROJECT 

CLIENT NO : 
f\EVISION :5 

GAS DUCT 

DATE :22.oa.85 

PROCESS GA~ OUCTINGS FOR AREA 310 

LENGTH: 80 M TOT.DIAH.2M ANO 2.2M 

STAINLESS STEEL •ALL THICKN:ss 8 MM 
36 T CTOTAL. SUPPOFTS EXCLUOEOJ 

LCCAl 

ST AC.K 

fCR SULPHUR LINE ANO POWEk PLANT 

150 M 
CCNCFETE, 2800 M3 

LCCAL 

hATEF< LOCK 

5 M3 
APPl<CX. 5 T 

BODY Cf MILD STEEL,LlNED •ITH 
SlAINLESS STEEL 

LCCAL 
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GUTOKUMPU CY/ENGINEERING DIVISION 
PRCJECT :PPCL PYFITE SMELTER 

CU E'H :PPCL 
OCCU~ENT:EQUIP~ENT LIST CATNB) 
O~TOKU~PU NC :3b0 100 900 001 ALll 
DESIGN :AKI 

310-2 09-0200 

!:OUIPMENT TYPE 

VOLUME 
WEIGHT 

MAT El'.. IAL 

~AN UF AC TU~ EiC 

310-209-0300 

E OU lPME NT TYPE 

VCLUM!: 
wEIGHT 

MAT ER IAL 

MANUFACTURER 

310-212-0100 

EQUIPMENT TYPE 

CAPACJTY 
Pf.E ssur.: e 
TEMPE FATURE 
MEI GHT 

MOT Ok "I G. I J:. AT l NG ( K ~d 
~C!TOI\ T lTLE 

'11ANUF ACTUI" E~ 

REMARKS 

DATE :85-08-28 PAGE NO: 43 
OEP Ak TMENT : PROJECT 

CLIENT NO : 
REVISION : 5 

wATE~ LOCK 

5 M3 
APPkCX. 5 1 

DATE : 22. 08. 8 5 

BCD~ OF MILO STEEL,LlNEO WITH 
STAINLESS HEEL 

LOCAL 

hATER LOCK 

5 M3 
APPF GX. 5 1 

BODY OF MILD STEEL,LINED WITH 
STAINLESS STEEL 

LCCAl 

Pf<.OCESS GAS FAN 

70000 N"43/H 
4 KPA 

170 c 
APP~ ex. lo r 

***310-212-0100-Ml *** 160 *** 
P~ DC ESS GAS FAN 

fORE IGN 

INVEl<TH. R EGULATEO 

_J 
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OUTOKUMP~ OY/E~GINEERING DIVISION 
P~OJECT :PPCL PYFITE SM~LTER 

CLIENT :PPCL 
DOCUMENT::QUIPMENT LIST lATNBJ 
JUTOKUMPU NO :360 100 900 001 Alll 
DESIGN :AKI 

310-212-0200 

EC'JIPMr::NT TYPE 

CAPACITY 
PRESSUFI E 
TEMPE f<ATURE 
WEIGHT 

MOT OR NO. IF AT ING l K~) 
MOTOR TITLE 

~ANUFACTU~ ER 

REMARKS 

3 10-212-0300 

EQUIPMENT TYPE 

TYPE 
SERVI CE 

t APAC ITV 
PPE SSUI' E 
TEMPERATURE 
WE I GH T 

~CTCI\ NC:.ti:.UING (Kw) 
MCTCR TITLE 

~ ANUF AC TUF< ER 

DATE :85-08-28 PAGE NO: 44 
DEP If.. TMENI :PROJECT 

CLIENT NO : 
flEVISION :5 

PRGCESS GA5 FAN 

7000 0 NM3/H 
It KPA 

170 c 
APPF OX. 10 T 

DATE :22 .00. 85 

***310-212-0200-M! *** 160 *** 
PROCESS GAS FAN 

FOFIEIGN 

lNVE~TER REGULATED 

CCHBUSTION AIR FAN 

CENT~ I FUGAL 
FCI< GAS REt£ATER 

18000 NM3/H 
17 KPA 
35 c 

APPF OX. 2, ~ T 

***310-212-0300-Ml *** 
COMBUSTION AIR fAN 

LOCAL 

132 ••• 
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CUTOKU~PU OY/ENGINEEl'ING DIVISION 
PP.CJECT :PPCL PYPITE SMELTER 

CLI '=NT :PPCL 
DCCUME~T:EOUlP~ENT LIST tATNB> 
OUTOKUMPU NO :3bC 100 900 001 Alll 
DESIGN :AKI 

310-212-0400 

E CU IP ME NT TY PE 

SERVICE 

C ~PAC IT Y 
PRESSURE 
TE'-'PERATUl'E 
W El GHT 

~CTOR ~O./RATING lKW) 
MOTOf' TITLE 

-. AN UF AC TUI< ER 

310-212-0500 

EQUIPMENT TYPI! 

SERVICE 

CAPACITY 
Pff.ESSUF.E 
TEMPEJCATU1"E 
WEIGHT 

lli!CTGR ~O./F AT ING (KW) 
MOTOR TITLE 

~ ANUFAC TUF- El' 

RE"1AF.KS 

OAT E :85-08-28 PAGE N~.1: 45 
DEPA~THENT :PROJEtT 

CLIENT NO : 
REVISION :5 DATE :22.os.as 

CCMBUSTION AIR FAN 

FOi\. GAS RE~EATER.STANO-BY 

18000 NM3/H 
1 7 KPA 
35 c 

APPl\.CX. 2 9 5 T 

***310-212-0~00-Ml *** 132 *** 
COMBLSTION AIR FAN 

LOCAL 

FAN 

EXH~ LST GAS FAN 

75000 NM3/H 
1._o KPA 

140 c 
APPRGX. 10 T 

***310-212-0500-Ml *** 
EXHAUST GAS FAN 

FCl<E IGN 

11\iVEFTEf.. R E\IUlATED 

160 ••• 

II I 
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OUTOKU~PU DY/ENGINEERING DIVISION 
P~GJECT :PPCL PYRITE SMELTER 

CLIENT :PPCL 
OOCU~ENT:EQUIP~ENT LIST (ATNB> 
JUTCKUMPU NO :360 100 900 001 Alll 
DESIGN :AKI 

3 10-2 12-0600 

ECUIP~ENT TYPE 

SERVICE 

CAPACITY 
PF\ESSURE 
TP1PEJi.ATURE 
wEtGHT 

MCTOR NO./i'.ATING (Kilil 
MOTOR T HLE 

MANUFACTURER 

R E~ARKS 

3 10-212-07JO 

EOUIPr4ENT TYPE 

SERVICE 

C 6PAC IT Y 
P J<E SS Uf' E 
TE~PEf'ATURE 

MQTQi; NO.If: AT 1N'1 (KW) 
MC:TOR TITLE 

'Ii ANUF AC TUR H 

DATE :85-08-28 PAGE NO: 46 
OEP AF. TME~T : PROJECT 

CLI ENI NO : 
REV lSION :5 DAT E : 22 • 08 • 8 5 

FAN 

EXHA LSI GA~ FAN 

75000 NM3/H 
't.O KPA 

140 c 
APPi; ex. 10 T 

***310-212-0600-Ml *** 160 *** 
EXHAUST GAS FAN 

FOREIGN 

INVE HER l<E.:1ULATED 

C~MBLSTlCN AIR FAN 

fCJ; I NC 1 NE ~A JOR 

16000 NM3/t-
10 KPA 
35 c 

***310-212-0700-Ml *** 75 
COM6~STICN AJR FAN 

LOCAL 

••• 
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uUTOl(U~PU CY/ENGINEERING DIVISION 
PPJJ!:CT :PPCL pv;ne S'4ELTER 

CLI El\IT :PPCL 
~OCUME~T:EQUIP~ENT LIST (ATNBI 
OUTGK\J'4PU NG :360 100 900 001 ALTl 
DESl~N :AKI 

310-213-0800 

E CU IP !'11:: M TYPE 

SERVICE 

CAP AC: IT\' 
PFE SSUR E 
TE,..PE i; 4 rui:; E 

~CTOR NO.IF.AT ING ( K;iJ 
!'4CTQR T JTLE 

""'AN UF .ac TUI< ER 

310-263-0100 

EOU IP ME NT TYPE 

SEP VI CE 

CAPACITY 
DI "'ENSI Cl\IS 

MANUFACTUl<ER 

q_EMARKS 

DATE :85-08-28 PAGE NO: 47 
OEPART~ENT :PRJJECT 

CLIENT NO : 
1'.EVISION :5 

SECCNOAkY AIR FAN 

FCI'. lNCINE~ATOfi. 

1900 0 NM.3/ ~ 
10 KPA 
35 c 

DATE :22.08.85 

••*310-213-0800-~l ••• 90 *** 
SECGNDARY ~I~ FAN 

LGCAL 

lNCINERATQJ; 

fGk PROCESS ~AS tt2S COMBUSTION 

INLET:l45000 NM3/H CUT:l80000 NM3/H 
O:'tM L: 13M 

LLCA L 

I Ntl UD lNu: BR ICKL IN ING 
FUEL:HEAVY FUEL OIL 
FUEL CONSUMPTION: lt4 T/H 
TEMP: I NL ET/OUTLET 130/400 C 
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OUTCJ<UMPU GY/ENGJNEERING DIVISION 
PRCJ=cr :PPCL PY~ITE SMELTE~ 

CLIENT . :?PCL 
DCCU~ENT:EQUIPME~T LIST tATNB) 
OUTOKUMPU NC :360 100 900 001 ALU 
DESIGN :AKI 

310-281-0100 

ECUJPM'.::NT TYPE 

SER VI CE 

CAP AC IT 'r 

TEt-·PEJ;.tTURE 

FU~L 

CO~SU"'1PTl~"l 
ul~Et'4SIOl\IS 

WEIGHT 
I NC LU DJ NG 

~A"IUFAC TUFO ER 

310-3 70-0l JO 

EQUIPMENT TYPE 

TYPE 
SER V 1 CE 

CAPACITY 
WEIGHT 

"1CTOR N:J./i::ATING (K._) 
~C:TOk TITLE 

"IA"'UF 4C TUF<ER 

DATE :85-08-28 PAGE NO: ~8 
L>EPAR TMENT :PROJECT 

Cll ENT NO : 
REVISION :5 

GAS FEHEAT ~ 

FOR ~OT CATALYZE~ 

GAS INLET 125000 NM3/H 
CUTLET 143000 NM3/H 

INLET/OUTLET 150/430 C 

CIL 
1. 5 T /H 
0 = 3 M L .:: 10 M 

APPF OX. 71 T 
DUCT,B~ICKLINING 

LOCAL 

FUEL OIL Pl.MP 

FCR &AS ~E HE ATEf\ 

1.7 M3/H 
APPl"OX.0,3 T 

***~10-370-0100-Ml *** 
f U EL 0 I L P lJM P 

LCCAL 

DATE : 22 .O~.R5 

3 ••• 
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CIUTOKUMPU DY/ENGINEERING DIVISIOr-.1 
P~CJECT :PPCL PY~ITE SHELTER 

CLIENT :PPCL 
DCCU"'lE~T:EQUIPMHiT LIST UTNB) 
'JUTOKUhtPU NC :360 ·100 900 001 ALTl 
DESIGN :AKI 

310-3 70-0200 

!: CU IP~E: NT TYPE 

SE!\. VICE 

C ~PAC IT Y 
w EI GhT 

MOTOIO. NO./FATINC. (Kill 
MICTOR TITLE 

MANUF 4C TUR ER 

DATE :85-08-28 PAGE NO: 49 
OEP AR THENT : PROJECT 

Cl I ENT NO : 
R~VJSION :5 DATE :22 .oa. 85 

FUEL Gll PLMP 

FCR GAS RE~EATER,STANO-BY 

l. 7 ~3/H 
APPRCX. O,? l 

***310-370-0200-Ml *** 3 
FUEL Gil PLMP 

LOCAL 
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GUTQKU~PU OY/ENGIN=ERING DIVISION 
P~GJECT :PPCL PYl<ITE SMELTER 

Cl! ENT : PPCL 
DOCU~~NT:EQUIPME~T LIST CATNBJ 
OUTOKUMPU NC :360 100 900 001 ALTl 
DESIGN :AKI 

3lJ-3 70-0300 

EOUIPM!.:NT TYPE 

S EJ; ~I CE 

CAPACITY 
WEIGHT 

~CTOR NO./RATING (K~) 
MGTQ~ TITLE 

M ANUF l\C rurc ER 

310-374-0100 

E CUIPME NT TYPE 

SERVI CE 

CAPACITY 

PRESSuRE 

wEIGHT 

~CT 'Jfi NQ./;;..AT ING (KW) 

MGTCR TITLE 

M ANUF l\C Tur.. El< 

OAT E : 85-08-28 P4GE NO: 50 
OEPA~TMENT :P~OJECT 

CLIENT NO : 
l<EVISION :5 DATE :22 .oe.as 

FUEL OIL P lHP 

f(,R l~C I NE f;A TOli 

l. 7 fli!3/H 
APPfi.CX. O, ~ T 

***310-370-0300-Ml *** 3 
FUEL OIL PUtP 

A.OCAL 

SLURRY PUMf 

FCi' ABSORBTICN TOwER 
CLIME STONE SLURRY) 

soo ~3/H 

300 KPA 

APPF ex. O, Cj T 

***310-37~-0100-Ml*•* 90 
SL Utd~ Y PUMP 

LCCAL 

••• 

••• 
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OUTJKUMPU OY/ENGJNEEFIING DIVISION 
P~OJECT :PPCL PY~ITE SMELTER 

CLIENT :PPCL 
DOCUMENT:EQUIP~ENT LIST CATNB) 
OUTQKU~PU ~O :360 100 900 001 Alll 
DESIGN :AKI 

H0-314-n200 

!: ;)U IP ~ENT TYPE 

I I 

SER VI CE 

CAPACITY 
Pf"E SSUI< E 
WEIGHT 

MOTCR ~O./FATING (KW) 
~C:TOR Tl1LF 

M ANUF .'..C TUR !:fC 

310-374-0300 

ECUIP'4ENT TYPE 

TYPE 
SERVICE 

CAPACITY 
PRE SSUIC E 
W El GHT 

,..OTOR NG./l<ATlNG CK~) 

MOTOR T Ill E 

"1 AN UF AC. TUF EP 

DATE :85-08-28 PAGE NO: 51 
DEPARTMENT : PROJECT 

C.ll ENT NO : 
fl EV ISION : 5 DATE :22 .08.85 

SL U~ f\ Y P UM F 

FCI< ABSORBTICN TO•ER 
ILlME STONE SLUkRY> 

800 M3/H 
300 KPA 
APPi\ ex. 0' c; 1 

***310-374-0200-Ml *** 90 
SLUf< RY PUM F 

LOCAl. 

SLUF flY PUM F 

FOR ABSJRBTION TOWER 

••• 

FCP ABSORBllC~ POWE~ISTAND-BY> 
CLIME STONE SLURRY) 

800 M3/H 
300 KPA 
APPf\ ex. o, c; T 

***310-374-0300-Ml *** 90 
SLUR I< Y PUM F 

LCLAL 

*** 
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JUTCKv~PU OY/E~GIN:ERJNG DIVISION 
PRGJECT :PPCL PY~ITE SMELTER 

CLIENT : P PC L 
DGCU"lENT:ECUIP~E~T LIST CATNB) 
'JUTOKUMPU t\C :360 100 900 001 ALH 
DESIGN :AKI 

310-314-0400 

~ ~U IP "'tE NT TY P E 

SERVICE 

CAPACITY 

PkE SSUIC. E 

wEI GHT 

1140TOR ~Q./RAT ING ( Klli) 
"40TCR TITLE 

"l4NUf AC TUI< ER 

310-3 7't-0500 

EQUIP~ENT TYPE 

SEP VI CE 

CAPACITY 

PICE SS UF. E 

WE I GHT 

,_,GT81'. NO./f..Alll'tC. ( K .-1 
-.,cTOk TITLE 

MlNUF AC TUF. ER 

OATE :85-08-28 PAGE NO: 52 
OEPART~E~T :PROJECT 

CLI ENI NC : 
REVISION :5 DATE :22.oe.85 

wATEf\. PUMP 

F~R TAILING PONO OVERFLOW 

250 M3/H 

300 KPA 

APP~ ex. o, 5 l 

•••310-370-0~00-Ml *** 30 *** 
hATE~ PUMP 

LGCAL 

hATE~ PUMP 

FOi< TAILING PONO OVERFLO~ 
lSTAt-.0-BY) 

250 M3/H 

300 KPA 

APPFOX. 0,5 T 

***310-370-0500-Ml *** 30 *** 
lilATEf< PUA4P 

LCC.A l 

I I I 



I 
I 
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QUTOKU~PU ~Y/ENGlNEERJNG DIVISION 
P~OJECT :PPCL PYRITE SMELTER 

CLIENT :PPCL 
DOCUMEhT:ECUIPMENT LIST CATNBJ 
~UTOKU"1PU NO :360 100 900 001 Alll 
OES IG~ :AKI 

310-374-0600 

E QU IPM=NT TYPE 

S E!\VI CE 

CAPACITY 
PRE SSUI' E 
WEIGHT 

MOTOR NQ./FATING (Kw) 
"1GTOF TITLE 

"1 Ac"\IUFAC TUR ER 

310-3 74-07 00 

EOUIPM~NT TYPE 

SERVI CE 

CAPACITY 
P~E ssur;. E 
WEIGHT 

MOTuR NO./FtATl~G (Kw) 

MOTOR TITLE 

"1 ANUF AC TUR ER 

DATE :85-08-28 PAGE NO: 53 
DEP ·~ T114ENT : PKOJECT 

CllENT NO : 
i'EVISION :5 DATE :22.oa.as 

aATEF< PUMP 

FCR SCf<UBBEr. OUTLET~ATEK 

300 11'3/H 
300 KPA 
APPRCX. 11 C T 

***310-370-0600-Ml *** 30 
llltATER PUMP 

LOCAL 

hAlEfc PUMP 

FGf\ SC RU BB EFt OUTlEH11ATER 
I STANO-BY) 

300 M3/H 
300 KPA 
APPROX. l t c T 

***310-370-0700-Ml ••• 30 
~ATER PUMP 

l.OCAl 

••• 

••• 
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JUTOKUMPU CY/ENGINEERING DIVISION 
PROJECT :PPCL PYRITE SMELTER 

CLIENT :PPCL 
DOCUMENT:EOU:PMENT LIST IATN81 
OUTOKU~PU NC :360 100 900 001 Alll 
D~SIGN :AKI 

310-37b-Ol00 

EQUIP ME NT TY P: 

S [I< VI C.E 

CAPACITY 
P~ESSUI< E 
WEIGHT 

~CTOR "'JO.l"~T ING IK .. j 
"10TOR TITLE 

"1ANUFAC TUFi H 

310-376-0200 

EQUIPMENT TYPE 

:.ER VICE 

CAPACITY 
PkE SSUR E 
WEIGHT 

MOTOR NO.HATING (Kw) 
"1CTOR T ITL E 

"1 ANUF AC TUP El< 

DATE :85-08-28 PAGE NO: 54 
DEP AR 1MENT : PROJECI 

C.l! ENT NO : 
REVISION :5 DATE :22.oa.85 

hATER PUMP 

FO" GAS SC~UBBER 

50 M3/H 
600 KPA 
APP~cx. o, ~ 1 

***310-37b-Ol00-Hl *** 
litATER PUMP 

LCCA l 

kATE~ PUMP 

15 

FOR GAS SC~UBBERtSTAND-Br; 

50 M3/H 
bOO KPA 
APPJ'.CX. O, ~ 1 

***310-37b-0200-Ml *** 15 
wATER PUMP 

LCCAL 

*** 

••• 
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QUTOKUMPU GY/ENGlNEEl'lNG DIVISION 
PROJECT :PPCL PY~ITE SMELTER 

CLIENT :PPCL 
OOCU~ENT:EQUIPMENT LIST (ATNSI 
:IUTC:KlJMPU 1\0 :360 100 900 001 Alll 
DESIGN :AKI 

310-420-0100 

E QUIP .. ENT TYPE 

CAPAC ITV 
T EM PE RA T Uf.. E 

D I~ENSI o~s 

"1 AT ER IAL 

WEIGHT 

MANUFAC. rui; EF. 

310-420-0200 

EQU lPMENT TYPE 

CAPACITY 
TEMPERATUl'E 

D l"1EN SI ONS 

MAT ER IAL 

WEIGHT 

M ANUF AC TUF. ER 

OATE :85-08-28 PAGE ND: 55 
OEPA~TMENT :PROJECT 

Cll ENT NO : 
~EV IS ION : 5 

DEMISTER 

1250 00 NM UH 
150 c 

OATE :22.08.85 

DlAMETck 7COO ~M,HEIGHT 12000 MM 
DEMISTE~ BED: HEIGHT 150 MM 
CARBON STEEltBEO OF ACIDPROOF STEEL 

APPF.GX. 52 T (SUPPufi.TS INCL.) 

lCCAl 

DEMI STErc 

143000 NM3/H 
135 c 

DIAMETEF. 7000 MM, HEIGHT 8000 MM 
OEMISTE~ BED : HEIGHT 150 HM 
BED ~ATERIAL : ACID PROOF STEEl 

APPRCX. 30 T lSUPPO~TS 1NCL.J 

LCCA L 
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OUTOKU,..PU DY/ENGINEERING DIVISION 
PRGJECT :PPCL PYf<ITE SMELTER 

CLIENT :PPCL 
DOCUME~T:EQUIPMENT LIST (ATN8) 
OUTOKU~PU NO :360 100 900 001 ALTl 
DESIGN :AKI 

310-423-01'.>0 

EQUIP,..ENT TYPc 

S~f< VI CE 

CAPACITY 
GAS TE~P=RATURE 

"4 A I N 0 I M!: N S I 0 NS 

"4AT ER IAL 

WEIGHT 

"1 A"JUF AC TUFC ER 

310-423-0200 

EQUIPMENT TYPE 

CAPACITY 

GAS TEM PC:F ATUR E 

"4AIN DI MENSIO~S 

MATERIAL 
CONSTRUCT I ON 

WS:IGHT 

~ ANUF AC TUR ER 

DATE :85-08-28 PAGE NO: 56 
DEPAl\TMENl :PROJECT 

Cl I ENT NO : 
fiEVJSION :5 

SCRUfBER 

DATE :22.08.85 

FGF PROtESS GAS CLEANING 

180000 NM3/H 
INLET 400 C 
GUTlET 50 C 

DIA~ETER 2500 Mfl4 
hEIC:.hT lOCOO MM 
STAINLESS AND ACID PROOF STEEL 

APP~ox. 27 T 

LOCAL 

AbSCRBTIGN TOWER 

200 000 NM;/H 

60 DEG. 

DIA~: 4800 MM, HEIGHT:l2000 MM 

bCOY:CA~BO~ STEEL 
LINING:ACIC PROOF STEEL 

APPRCX. 18C T 

LOCAL 



QUTOKUMPU OY/ENGINEERING DIVISION 

I PRCJ:CT :PPCL PY~ITE SMELTER 

CU ENT :PPCL 

I 
DCCUMENT:EQUIPME~T LIST IATNB> 
OUTCKU~PU NO :360 100 900 001 ALTl 

/ DESIGN :AKI 

I 
310-431-0100 

I E OJ l PME NT TYPE 

CAP~CITY 

I TEMPE~ A TUR E 

u l -.ll:N SI :JNS 

I 
"'1ATE~IAL ,,. wEIGHT 

"1 ANUF AC TUP ER 

I 
310-433-0100 

I EOUIP~ENT TYPE 

I 
CAPAC ITV 
T EM PE RA TUI'< E 

I NO.OF CELLS 
VOLUME 
DI MENSI !JNS 

I 
( ~ATEl<lAL ,., 

ft EIGHT 

MANUFAC TUF< ER 

Ir 
'·· 

I 
I 
I 
I 
I 

DATE :85-08-28 PAGE NO: 57 
DEP Ak TMENT : PROJECT 

Cll ENT NO : 
REV JS JON : 5 

AGGLOMERAT CR 

125 000 NM.3/H 
150 c 

DIAMETER 3700 MM 
hEIGHT APP~. 2000 MM 

DATE :22.08.85 

AGGLOMERATCk BED: HEIGHJ 100 ~M 
BEO:ACIDPRCOF STE:L,BOOY:CARB.STEEL 

APPRCX. 25 T 

LOCAL 

HC T CAT Al Y ZER 

143000 NM3/H 
480 c 

14 
EFFICIENT MASS VOLUME 730 M3 
~AIN DIM. l X • X H : 
22 ll. 8,5 X 15 M 
CELL : 1 X 8 X b•5 M 

STAl~LESS STEEL 
APPROX. 30C J 

fCkEIGN 
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OUTOKUMPU CY/ENGINEERING DIVlSIJN 
P~CJECT :PPCL PY~ITE SMELTER 

CLIPH :PPCL 
DOCU~ENT:EQUIPMENT LIST CATNB) 
QUTOKU~PU NC :360 100 900 001 ALTl 
DESIGN :AKI 

310-433-0200 

~QJlP..,.ENT TYPE 

CAPACITY 
TEMPE RATUKE 

NO.OF CELLS 
VGLU"4E 
DI~E~SIONS 

1111 AT ER I Al 
1111 EIGHT 

'I ANUF AC TUR ER 

310-433-0300 

EQUIP~E NT TYPE 

CAPAC ITV 
TE~PEJOATUl<E 

NO. OF CELLS 
VOL U~E 
DIM ENSl ONS 

MATERlAL 
W!: I GH l 

'··· l'J.A~UF AC TUF' ER 

DATE :85-08-28 PAGE NJ: 58 
DEP~~T~ENT :PROJECT 

C LI ENJ NO : 
f'EVISION :5 

COLD CAT AL ~ZER 

75000 NM3/t-
250 C UNLETI 

14 

DATE :22.08.85 

EfflCIENT ~ASS VOLUME 730 Ml 
~Al~ OJM. l X W X H : 
22 X 8,5 X 15 M 
CELL : l X 8 X 6,5 M 

STEEL 
APPRCX. 30C T 

LCCAl 

COLD CAT Al YZ ER 

75000 NM3/t-
250 C U NL ET J 

14 
Eff lCIENT ~ASS VOLUME 730 M3 
MAIN DIM. l )I Ml X H : 
22 X Bt 5 X 15 M 
CELL : l X 8 X 6,5 M 

STEEL 
APPRCX. 300 l 

LCCA L 
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OUTCKU~PU CY/ENGINEERING OlVISICN 
PROJECT :PPCL P~~ITE SMELTER 

CLIENT :PPCL 
OOCUMENT:EQUIPMENT LIST CATNBI 
OUTOKU~PU NO :360 100 900 001 AlTl 
DESIGN :AKI 

310-464-0100 

~QUI PMENT TYPE 

CAPACITY 

GAS FLOw 
TEMPE~ATU~: 

Jl~ENSlONS 

MATERIAL 

WEIGHT 

MAN UF AC TUF S:R 

310-464-0200 

EQUIP ME NT TYPE 

CAPACITY 

GAS. FLOW 
TEMPERATUF<E 

0 IMEl>.Sl ONS 

~ATEF<lAl 

WE lGHT 

~AN 'JF AC TUF ER 

DATE :85-08-28 PA~E NO: 59 
DEPARTMENT :PROJECT 

CLIENT NO : 
f;.EVJSION :5 OATE :22. 08. 85 

SULPHUR CG~DENSING TO•ER 

SULPHUR fl(~ : 650 T/H 

7500 0 NM 3/ t­
l NLET 260 C 
CJUT LET 135 C 

OlAMETEF c;ooo MM 
HEIGHT 120CO MM 

STEEL 

APPR ex. 26 c 1 

FCREIGN 

SULPHUF< CC~DENSING TOWER 

SULPHUF ~LCW : 650 T/H 

7500 0 NM3/ t-
1 NL El 260 C 
OUTLET 135 C 

DIAMETER c;ooo MM 
t1El&HT 120GO MM 

STEEL 

APPRGX. 260 T • 

FOF<EJGN 
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OUTOKU~PU OY/~NGINEERING DIVISION 
PPOJECT :PPCL PY~lTE SMELTE~ 

CLIENT :PPCL 
DOCU~ENT:EOUIPMENT LIST lATNBl 
OUTOKU"'PU l\tO :360 100 900 001 Alll 
DES1G~ :AKI 

310-5 lu-0100 

EOUIP~Et.IT TYPE 

SERVICE 

Ct.PAC ITV 
-., AT Eld Al 
1111El GHT 

"1CT OR NO.If< AT I NG ( K IJt) 

MCTOR TITLE 

MANUF AC TUR E~ 

310-s 1e-01 oo 

EOUIP"1ENT TYPE 

SERVICE 

CAPACITY 
W El GHT 
MAT ER IAL 

M ANUF AC TUR EP 

320----0 

E OUIPMENT TYPE 

DATE :85-08-28 PAGE NO: 60 
DEPARTMENT :P~OJECT 

Cll ENT NO : 
~EVISJOtli :5 

Ml XI NG T AN I< 

FC~ ABSG~BllCN TOWER 

!00 M3/H 
CARBCN STEEL 
APPJC GX. 10 T 

DATE :22 .08. 85 

***310-5lb-Ol00-Ml *** 37 *** 
Ml XI NG TANI< 

LOCAL 

PUMP TANK 

fur< SCRUBBER OUTLET WATEk 

100 M3 
APPf< ex. 10 T 
MI LO STE EL 

LCCAL 

SULPHUR HA~DLING AFEA 
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OUT~KU~PU CY/ENblNEEklNG DIVISION 
PROJECT :PPCL PY~ITE SHELTE~ 

CLIENT :PPCL 
DOCUMENT:EOUIPME~T LIST IATNB) 
OUTJKU~PU NO :360 100 900 001 ALTl 
DESIGN : AKI 

320-117-0100 

EQUIPMENT TYPE 

SEP VICE 

V CLU"1E 
~ATEf'.IAl 

wEIGHT 

M ANUF AC TUR E~ 

320-129-0100 

E OU 1 P~ENT TYPE 

TYPE 

CAPAC ITV 

PRESSURE 

GAS FLOW 
TEMPE RATUI< E 

VOLU~E 

WEIGHT 

~ Ar..J UF ACT U~ F; R 

DATE :85-08-28 PAGE NO: 61 
OEP~ THENT :PROJECT 

Cl I ENT NO : 
REV lSlON : 5 

flN 

LIME BIN 

5 M3 
STEEL 
APP~CX. l 1 

LOCAL 

su• PHU~ COCLING BCllER 

NATURAL Cl PCULATIGN 

DATE :22 .oe. 85 

SATURATED STEAM 3,5 T/H 

CIRCULATING SULPHUR FLOW 860 T/H 
INLET 133 C 
OUTLET 123 C 

HEAT TRANSFER AREA 650 M2 

APPF-CX. 35 T 

FOF\ EI GN 
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OUTGKU~PU DY/ENGINEERING OIVISiCN 
PS:C'JECT : PPCL PYF IT E SMELTER 

CLIENT :PPCL 
OOCU~ENT:EQUIPME~T LIST CATNB) 
OUTOKJ!"IPU NO :360 100 CJOO 001 ALTl 
DESI~N :AKI 

3 20-129-0200 

!:WIP!"\ENT TYPE 

TYPE 

CAP AC IT Y 

P~Essui:; e 

GAS FLIJ~ 
TE .... PEf<ATUl'.E 

VCLUME 

~EIGHT 

MANUFACTURER 

3 20-129-0300 

EOU IPMENT TYPE 

TYPE 

CAP AC JTY 

PF~SSURE 

GAS FL:w 
TE .... PERATUf<E 

VOL U""~ 

WEIGHT 

"1ANuFAC TU~ ER 

DATE :85-08-28 PAGE NO: b2 
OE?Af\ T .. ENT :PROJECT 

CL lENT NG : 
REV IS IO~ : 5 DATE :z2.oa.es 

SULPHUR COCLING BOILER 

NATU~AL CIRCULATION 

SATU~ATED STEAM 3,5 T/H 

1,7 BAR 

CIRCULATING SULPHUR FLOW 8b0 T/H 
.lNLET 133 C 
CUTLET 123 C 

HEAT TRANSFER AREA b50 HZ 

APPi<. ex. 35 T 

FORE JGN 

SULPHUR COCllNG BOILER 

NATU~AL Cl~CULATION 

SATURATED 5TEAM 3,5 T/H 

Cl~CULATING SULPHUR FLO• 860 T/H 
ll'ILET 133 C 
GlJTLET l2i C 

HEAT T~ANSFER A~EA 650 M2 

APPRCX. 35 T 

FOREIGN 

I 



I 
I 
I 
I 
I 
I 

I( •. 

I 
I 
I 
I 
I 
I( __ _ 

I, 

I 
I 
I 
I 
I 

' 

GUTOKU~PU CY/ENGINEERING DIVISICN 
PFCJECT :PPCL PYFITE SMELTE~ 

CLIENT :PPCL 
OOCU~ENT:EQUIP~ENT LIST (ATNB) 
OUTOKUMPU NO :360 100 900 001 ALTl 
DESIGN :AKI 

320-167-0100 

ECUIP~El'\T TYPE 

S EJ< V l CE 

CAPAC ITV 

~ A I I\ 0 I ME t-.; S l JN S 

BELT INCLINE 
wEI GHT 

MOTOR NO.HATING (KW) 
MCTOR TITLE 

'1 ANUF AC TUI' H 

320-167-0200 

E OU I P'1ENT TYPE 

SERVICE 

CAPAC ITV 

MAIN DI MENS I o~s 

B EL T IN CLI N E 
WEIGHT 

MOT~!< NC./F<ATING (K~) 

t.11::JTOI< T ITL E 

~ At.; U F AC l UI< ER 

I I I 

DATE :85-08-28 PAGE Nu: 63 
OEPAf"TMENT :PROJECT 

C.Ll ENT NO : 
REVISION :5 

FOR P~ILLlf\G TOWER 

150 T/H 

LENGTH 4JCOO MM 
wlOTH t50 MM 

HG.,l ZONTAL 
APPR ex. 5 t 

DATE : 22 • 08. B 5 

***320-167-0100-Hl *** 5,5 *** 
BELT C.GNVE 'IOR 

LuCAL 

bEL T C.ONV E )Qi< 

FOR PKILLI~ TOWER 

150 l/H 

LENGTH 40GOO MM 
~lDTH t50 MM 

HOid ZCNT AL 
APPF. ex. 5 T 

***3 20-167-0200-Ml *** 5,5 *** 
flEL T COt'iVE'rOK 

l.CiCA l 
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JUTOKUMPU CY/ENGINEE~ING DIVISION 
PRJJECl :PPCL P~~JTE SMELTE~ 

CU ENT :PPCL 
DOCU~E~T:EQUlPMENT LIST CATNB) 
JUTOKUMP~ ~O :360 100 900 001 Alli 
DESIGN :AKI 

3 20-161-0300 

EQUIPMENT TYPE 

SERVICE 

CAPACJTY 

-.AI N DI M!:NSI QNS 

BELT INCL me 
WEIGHT 

I NC LU OJ NG 

"10TGR NC./~ATING (K•) 
MOTOR T Ill E 

~ANUF AC TUf ER 

320-172-0100 

E QU l P ME NT TY P E 

SERVICE 

CAPAC ITV 

"1 Al f.f 01 MENSI ONS 

W!:IGHT 

MOTO~ NO./~ATING CKw) 
MGTOI< TITLE 

MANUFAC TUREI' 

DATF :85-08-28 PAGE NO: 64 
DEPARTMENT :PROJECT 

CLIENT NO : 
I'. EV JS ION :5 DATE :22.oa.as 

BELT CONVE~Of' 

FG~ P~llLEO SULPHUR 

150 T/H 

LENGTH aocoo MM 
hlOTh t50 MM 

6 OEGK.EE S 
APPJ; OX. 8 1 

eel T SCALE 

***320-167-0300-Ml *** 11 
BELT CONVE,GR 

LGCAL 

SCREh CONVEY OR 

FOR LIME 

0-200 KG/H 

LENGTH: 4000 MM 

APPF- ex. o, ~ T 

*** 

***320-172-0100-Ml *** 0,75 *** 
SCI' Eh CON V EYOk 

LOCAL 
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OUTOKU~PU CV/ENGINEERING DIVISION 
PRCJECT :PPCL PY~lTE SMELTER 

CLIENT :PPCL 
oocu~~NT:ECUIP~ENT LIST (ATNB) 
3UTOKU.,PU NO :360 100 900 001 4lll 
OE SIGN :AKI 

3 20-212-0100 

ECU IPMEt-iT TYPE 

TYPE 
SERVICE 

CAP4CITY 
PRESSURE 
T EM PEror.A TUfl E 
WEIGHT 

MOTCR NO./FATING (KW) 
'1CTOR T ITL E 

~AN UF AC TUf\ ER 

3 20-2 12-02 ilO 

ECUlP.,.ENT TYPE 

TYPE 
SERVICE 

CAPACITY 
PRESSUP E 
TEMPE RA TUR E 
W El GHT 

MOTOR ~O./FATING (K~I 
!lllC'TOR TITLE 

~ ANUF AC Tur. H 

DATE :85-08-28 PAGE NO: 65 
OEPAF.TMENT :PROJECT 

CLIENT NO : 
REVISION :5 

AIR CJOL ING FAN 

AXI At FAN 
FOR PKllll~G TOWER 

7500 0 NM 3/ ti 
350 PA 
35 c 
APPJ<OX.0,5 T 

***320-212-0100-Ml*** 
AIR CGOL ING FAN 

LOCAL 

Al R CCCL ING FAN 

AXIAL FAN 
fOR PRILll f\G TOWER 

75000 NM3/ .. 
350 PA 
35 c 
APPRC:X.0,5 I 

*** 320-2lr0200-Ml*** 
AIR CCOL ING FAN 

LCCAL 

DATE :22.08.85 

15 *** 

15 ••• 
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OUTOKU~PU CY/ENGINEE~ING DIVISION 
PROJECT :PPCL PYRITE SMELTE~ 

CLIENT :PPCL 
DOCU~ENT:EOUIPMENT LIST (ATNBI 
OUTOKUMPU NQ :360 100 900 001 Al Tl 
DESIGN :AKI 

3 20-2 12-0300 

E OU I PME NT TYP: 

TYPE 
SERVI CE 

CAPACITY 
PRE SSUI< E 
TEMPERATURE 
WEIGHT 

MOTOR ~O./~ATING (KWI 
MOTOR TITLE 

M ANUFAC TUI< ER 

320-212-0400 

E QIJ I P ME NT TY P E 

TYPE 
SERVICE 

CAPACITY 
Pl<ESSU~ E 
TEMP:RATURE 
wEI GHT 

MCTOR ~O./PArlNG CK~) 
MOTOR TITLE 

~ ANUFAC TU~ ~R 

DATE :85-08-28 PAGE NO: 66 
DEPART~ENT :PROJECT 

Cl I ENT NO : 
REVISION :5 

AIR Cuul JN(; FAN 

AXIAL f4N 
FOR PRllll ~ TOWER 

75000 NM3/t-
350 PA 
35 c 
APPf<Cx.o.s T 

*** 320-212-0300-Ml*** 
All' COOL ING FAN 

LOCAL 

AIR COOLJNG FAN 

AXIAL FAN 
FOR PFllllf\G TOwER 

75000 NM3/t-
350 PA 
35 c 
APPR CX.O, 5 T 

••• 320-21 (- 0400-Ml*** 
AJR COOLING FAN 

LOCAL 

DATE :22.oa.as 

15 ••• 

15 *** 
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GUTCKU~PU GY/ENGlNEERJNG OlVlSlGN 
P~OJECT :?PCL pyi;1TE S~ELTER 

CLIPH :PPCL 
OOCUMENT:~QUIP~E~T LIST CATNBl 
'.JUTOKU~PJ NO :360 100 900 001 ALTl 
DESIGN :AKI 

32:)-214-0100 

ECUIP~ENT TYPE 

TYPE 
SERVICE 

CAPAC Il Y 
PRESSURE 
TE"'1PEkATURE 
wEI GHT 

~CTGR NO./~ATING 
MOTO~ TITLE 

-.. A~UFAC TUR El< 

320-244-0100 

E QiJ JP~ENT TYPE 

TYPE 
SER VICE 

V Cl UME 
DIMENSIONS 

w El GHT 
~ATEPlAl 

.., AN UF AC T:.Jf' EF 

R E"A A~ KS 

(KW) 

DATE :85-08-28 PAGE NO: 67 
DEP Ai' TM ENT : PROJECT 

CLIENT NO : 
REV IS ION : 5 

AH eLOwER 

CENTR IFUGA l 
FOR P~ll.ll Ml TOwER 

2000 NM3/ .. 
10 KPA 
35 c 
APP._ OX. O, Ii T 

OAT E : 22 .os.85 

***3 20-214-0 100-Ml *** 11 *** 
AIR BLOWER 

LCCAL 

GRAV HY fl UER 

GLASS WCOL FILTER 
FOR SUL PHU i; 

10 M3 
LXlilXH: 
8 X 2 X O, t5 M 
APPFCX.CONCl\ETE 8 M3,STEEL 4 T 
CCNC J<.ET E ,s TE EL COVER 
STEAM HEATING PIPES 

LOCAL 



I 
I 
I 
I 
I 

I 
I 
I 
I 
I 

CUTO~UMPU CY/ENGINEEt<JNG DIVISION 
PROJECT :PPCL PYRITE SMELTER 

CLIE~T :PPCL 
OCCU"lENT:EOUIPMENT llST CATNBJ 
OUTOKUMPU NO :360 100 900 001 ALTl 
DESIGN :AKI 

320-244-0200 

E CLl IP "'IE NT TYPE 

TYPE 
SE~VICE 

VCLUME 
DIMENSIONS 

WEIGHT 
~ATER I AL 

~A!\IUFACTURE~ 

320-370-0100 

EQUIP~ENT TYPE 

I 

TYPE 
SERVICE 

C ~PAC IT Y 
HEAD 
wE 1 GHT 

MOTC~ ~O./J;ATING fKhJ 
MCTOR TITLE 

~ANUF AC TUF ER 

RE~ARKS 

DATE :85-08-28 PA~E NO: 68 
OEP~RTMENT :PROJECT 

CLl ENT NO : 
t<EVISION :5 DATE : 22 • 08. 8 5 

GRAV JTY fllTER 

GLASS AOOL FILTE~CSTEAH HEATEOI 
FOR SULPHUR 

10 M3 
L X h X H : 
8 x 2 x o, t5 ~ 

APPt<GX.CGNCRETE 6 M3,STEEL 4 T 
CCNC~ETE 

STEAM HEATING PJPES 

LOCAL 

STE A ~ HE AT ED 

PUMP 

SULPt1UF< PU~P 
FRO~ PUMP lANK Tu GkAVITY FILTER 

25 M3/H 
25 M 
APP~ox. o, ~ T 

***320-370-0100-Ml *** ll 
SULPHUR PU~P 

STEAM HEAT ED 

*** 

I 



I 

I 
I 
I 
I 
I. 
I 
I 
I 

OUTOKUMPU CV/ENGINEEKING OIVISIGN 
PROJECT :PPCL PVFITE SMELTER 

CLIENT : PPCL 
OOCU"1E~T:ECUIP~ENT LIST CATNB> 
OUTOKU~PU NO :360 100 900 001 ALTl 
DESIGN :AKI 

320-370-0200 

E QUI P '4E NT TV PE 

I 

TYPE 
SE~ VI CE 

CAPACITY 
HEAD 
~El GHT 

"4CTOR NO./FATING (KMd 
MOTOR TITLE 

"1ANUFAC TUREi; 

REM AF.KS 

I 320-370-0300 

E CU IP "1E NT TYPE 

I 
1·-

TYPE 
SER VICE 

I CAPACITY 
HEAD 
WEIGHT 

I MCTOI< 11.tO./l<ATlNG CK W J 
"'10T 01< TITLE 

I "1 AN UF AC TUI" E ~ 

RE'1ARKS 

I 
I 
I 
t 

DATE :85-08-28 P4GE NO: 69 
DEPjF.JMENT :P~OJECT 

Cll ENT NO : 
REVISION :5 DATE :22.0B.85 

PUMP 

SULPHUR PUJi«P ( STAND BV J 
FfiQ~ PUMP lANK TO ~AVJTY flLTE~ 

25 M3/H 
25 M 
APPF.CX. o,~ T 

•**320-370-0200-Ml *** 11 
SULPHUR PU f'P 

FOP E IGN 

ST EA ~ HE Al EO 

PUMP 

SULPHUR PU ~p 

••• 

FROM PUMP TANK TO CJPCULATJON TANK 

50 M3/H 
25 M 
APPi< OX. O, 7 T 

***320-~70-0300-Ml *** 18,5 *** 
SULPHUR PU ~p 

FCI' E Ji.JN 

STE A ,_ HE AT ED 



;' 

j 

I 
I 
I 
I 
I 
I 
I 
I 
I 
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OUTOKUMPU CY/ENGINEERING DIVISION 
PROJECT :PPCL PYFITE SMELTER 

CLIENT :PPCL 
DOCUMENT:ECUIPME~T LIST (ATNB) 
OUTOKU~PU NO :360 100 900 001 ALTl 
DESIGN :AKI 

320-370-0400 

E CU IP '4E NT TYPE 

I 

TYPE 
SER VI CE 

CAPACITY 
HEAD 
WEIGHT 

M CT OR I'll O. / F AT ING ( Kw) 
MGTIJR TITLE 

"IA!'\IUFACiUREI< 

320-3 70-0500 

E CU I P ME NT TY PE 

TYPE 
SERVICE 

CAPACITY 
HEAD 
WEIGHT 

M OT OR N O. I~ AT I NG ( K WJ 
"ICTGR TITLE 

"1ANUF AC TUI' ER 

R EMAkKS 

DATE :85-08-28 PAGE Nu: 70 
DEPARTMENT :PROJECT 

ClIENT NO : 
REV lSION :5 DATE :22 .08.85 

PUMP 

SULPHUR PU~P ' STAND BY ) 
f~OM PUMP TANK TO C1RCULATJON TANK 

50 M3/H 
25 M 
APPJ<OX. 0,7 l 

***320-370-0400-Ml *** 18t5 *** 
SULPHUR PU~P 

FOf<.EJGN 

STEAM HEAT ED 

PUMP 

SULPHUR PU Pl.P 
Ff' OM PUMP TANK TC ClRCULAT ION TANK 

5 M3/H 
25 M 
AP Pf ox.0,3 

***3~ ** 3 *** 
SULP~ 

FORE: 1 · 

STEA~ Ht~. _ _, 



:" 
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JUTOKUMPU DY/ENGINEERING DI\/lSIGN 
PROJECT :PPCL PY~ITE SMELTER 

CLIENT : PPCL 
DOCUMENT:EQUIP..,ENT LIST (ATNB) 
OUTOKUMPU NO :360 100 900 001 ALTl 
DESIGN :AKI 

3£0-370-0600 

E QU IPME NT TYPE 

I 

TYPE 
SER VI CE 

CAPAC ITV 
HEAD 
WEIGHT 

MOT OR NO. I J< AT ING ( K W J 
MCTCI< T lTLE 

'4ANUFACTURER 

REMARKS 

320-370-0700 ' 

E QU l P ME NT T Y PE 

I 

TYPE 
SERVICE 

CAPACITY 
HEAD 
"El GHT 

MOTOR ".lu./FATING CK") 
"10T 01< TITLE 

"1ANUFAC TUR ER 

R EMAic KS 

DATE :85-08-28 PAGE NO: 71 
DEPARTMENT : PROJECT 

CLJ ENT NO : 
Fi.EVISION :5 DATE :22.oe.as 

PUMP 

SULPHUR PvfllP ( STANO BY ~ 

F~LM PU~P lANK TC CIRCULATION TANK 

5 M3/H 
25 M 
APPROX.0,3 T 

••~320-370-0600-Ml *** 
SULPHUR PUfllP 

FOREIGN 

STEAM HEATED 

PUMP 

SULPHUR PU~P 

FROM ClRCUlATION TANK TO 
AGGLCMERATCk BED WASH 

25 M3/H 
35 M 
APPF<CX. O, 5 1 

***320-370-0700-Ml *** 
SULPHUR PU folP 

FCREIGN 

STE AM HEAT ED 

3 ••• 

15 ••• 



I 
I 
I 
I 

-I, 

I 

f ( 
j 
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OUTOKU~PU OY/ENGINEERING DIVlSIO~ 
PRJJECT :PPCL PYf'ITE SMELTER 

CLIPH :PPCL 
DCCUMENT:EQUIP~ENT LIST IATNBJ 
OUTCKUMPU NO :360 100 900 001 ALTl 
DESIGN :AKI 

3 20-3 70-0800 

E OU lP MENT TVP E 

TYPE 
SERVI CE 

CAPACITY 
HEAD 
WEIGHT 

"'10TCR NO./FATING 
MOT OF< TITLE 

MA~ UFAC TUR ER 

R E~AR KS 

320-3 70-0900 

E CU 1 P ME NT TYPE 

TYPE 
SERVICE 

CAPAC ITV 
HE~O 

W El GHT 

(K•O 

"'1QTQR ~Q.IPATING (KWJ 
"'1CT0Fl TITLE 

'ONUFAC TUR ER 

RE~ Al' KS 

DATE :85-08-28 PAGE NO: 12 
DEPARTMENT :PROJECT 

CLIENT NO : 
REVISION :5 DATE :22.os.as 

PUMP 

SULPHUR PUflP ' STAND BY • 
Fl'.O~ Cl~CULATION TANK TO 
AGGLOMERATCR BED ~ASH 

25 M3/H 
35 ~ 

APP~ OX. O,~ T 

***320-370-0800-Ml ••• 15 • •• 
SULPHUR PUfl'P 

fOl'.EIGN 

STEAM HEATED 

PUMP 

SULPHUR PUfl'P 
F~OM CIRCULATION TANK TO SULPHUR 
TANK 

25 M3/H 
25 ~ 
APPf.. ex. o, 5 T 

***320-370-0900-Ml *** 
SULPHUR PUJllP 

FC.REJGN 

ST EA M HE AT ED 

11 ••• 



I 
I 
I 
I 
I 
I 
I 
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I 
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I 

OUTOKU~PU CY/ENGINEERING DIVISION 
PROJECT :PPCL PYf<ITE S~ELTEk 

Cll ENT :PPCL 
DOCU~ENT:EQUIPMENT LIST (ATNB) 
OLTOKUMPU NO :360 100 900 001 ALTl 
DESIGN :AKI 

3 20-310-1000 

EQUIP"4ENT TYPE 

TYPE 
SERVICE 

CAPACITY 
HEAD 
WEIGHT 

MOT OR NC. IF AT ING (KW J 
~CTOll TITLE 

MAN UF AC TUR E~ 

I 120-310-1100 

I 
I 
I 
I 
I 
I 
I 

' 

E OU I P ME NT T Y PE 

TYPE 
SERVICE 

CAPACITY 
HEAD 
WElCiHT 

MOT OR NO. I Fi AT I NG & KW) 
MOTOR TITLE 

M ANUF AC TUFi ER 

REMARKS 

DATE :85-08-28 PAGE NO: 73 
OEPART~ENT :PROJECT 

CL I ENT NO : 
RE\t JS JON : 5 &lATE :22.08.as 

PUMP 

SULPHUR PU~P ( STAND BY j 

FROM CikCULATlON TANK TO SULPHUR 
TANK 

25 M3/H 
25 M 
APPR ex. o, ~ T 

***320-370-ltOO-Ml *** 
SULPHUf\ PO~P 

FOREIGN 

STEAM HEAT ED 

PUMP 

SULPHUR PU ll'P 
FOR AUTO CL ~V ES 

25 ~ 3/H 
35 ,.. 
APPkCX. O,~ T 

***320-370-1100-Ml *** 
SULPHUR PU ll'P 

FCRElbN 

ST E ~ ~ HE AT ED 

11 *** 

15 ••• 



I 
I 
I 

, . 

! 
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OUTOKU~PU QY/EN~INEERINb DIVISION 
PRCJECT :PPCL PY~ITE SMELTER 

CLIENT :PPCL 
DGCUME~T:EQUIP~ENT LIST CATNBJ 
OUT'JKUlllPU NO :3ti0 100 900 001 ALTl 
DESIGN :AKI 

320-370-1200 

E CUIPME NT TYPE 

TYPE 
SERVICE 

CAPAC ITV 
HEAD 
WEIGHT 

MCTOR NO./RATING 
MOTOI\ TITLE 

~ANUF AC TUf. ER 

I< EM ARKS 

320-370-1300 

ECU IPMENT TYPE 

TYPE 
SEF<VICE 

CAPACITY 
HEAD 
"'EIGHT 

( K~) 

MOT OR NG./ I< AT I r.J(; ( K w J 
MCTOR T Ill E 

~ANUFAC TU~ ER 

REMARKS 

DATE : 85- 08-28 PAGE NO: 71t 
OEPAkT~ENT :PPOJECT 

Cll ENT NO : 
REV JS ION :5 OAT E : 22 • 08. & 5 

PUMP 

SULPHUR PU l"P C ST ANO BY J 
FOR AUTOCL~VES 

25 M3/H 
35 ~ 
APP~ OX. O, ~ T 

***320-370-1200-Ml *** 
SULPHUR PUfllP 

FCRE IGN 

STEAfll HEATED 

PUMP 

SULPHUR PU fllP 

15 ••• 

F~CM PUMP TANK TO SULPHUR DAY TANK 

25 M3/H 
25 M 
APPi< ex. o, ~ T 

***320-370-1300-Ml *** 
SULPHUR PUfllP 

FOF< E IGN 

SiEAM HEATED 

11 ••• 



I 
I 
I 

I 
I 

OUTOKU~PU CV/ENGl~EERING DIVIS!~N 
P~OJECI :PPCL PV~lTE SMELTER 

CLIENT :PPCL 
DOCUMENT:ECUIP~ENT LIST (ATNBl 
CUTOKUMPU ti.O :360 100 900 001 ALTl 
DESIGN :AKI 

320-370-1400 

EQUIPMENT TYPE 

TYPE 
SERVICE 

CAPACITY 
HEAD 
WEIGHT 

M :TOR NO.HAT I NG CK w l 
MCTOR T lTLE 

M ANUF AC TUF ER 

REMARKS 

I 320-310-1 soo 

ECUJP ... ENT TYPE 

I 
I­
I 
I 
I 
I 
I 
I 

TYPE 
SERVICE 

CAPAC ITV 
HEAD 
w~IGHT 

M CT O~ N u. IR A Tl NG ( K w I 
MCTOR T lTLE 

M t.NUF AC TUI: Ere. 

RE~ARKS 

DATE :85-08-28 PAGE NO: 75 
DEPARTMENT :PROJECT 

Cll ENT NO : 
~EVISION :5 DATE :22.os.a5 

PUMP 

SULPHUR PU.-P ' STANO BY ) 
FR'JM PUMP lANK Tu SULPHUR OAY 

25 ~3/H 
25 M 
APP~cx. O, ~ T 

***320-370-1400-Ml *** 11 
SUL PHUW. PU ,.p 

FGREIGN 

STEAM HEAT ED 

PUMP 

SULPHUR Cl~CULATlON PUMP 
FOR SULPHUF COOLING BOILER 

240 M3/H 
40 M 
APPF.CX. 1, 3 T 

***320-~70-1500-Ml *** 90 
SULPHUR Cl~CULATING PUMP 

FOl<.EIGN 

STE A M HE AT EO 

TANK 

••• 



I 
I 

I 

~UTOKUMPU CY/ENGINEERING OJVISIGN 
PROJECT :PPCL PY~ITE SMELTER 

CLIENT : PPCL 
DOCUM=NT:EQUIPMENT LIST (ATNB> 
OUTOKUMPU NC :360 100 900 001 Alli 
DESIGN :AKI 

320-370-lbOO 

E QU IP ME NT TYPE 

TYPE 
SE~ VI CE 

CAPACITY 
HEAD 
WEIGHT 

MCTOR NQ./RATING (KW) 

MOTOR TITLE 

M ANUF AC TUI< ER 

REMARKS 

3 20-3 70-17 00 

E QUI PME NT TYPE 

TYPE 
SH.VICE 

CAPACITY 
HEAD 
WEIGHT 

M'.JTOF NG.HATING (Kllt) 
14CTCR TITLE 

REMARKS 

DATE :85-08-28 PAGE N~: 76 
DEPARTMENT :PROJECT 

Cll ENT NO : 
REVISION :5 oue :22.oa.as 

PUMP 

SULPHUR CI~CULATION PUMP 
FO~ SULPHU~ COCllNG BOILER 

240 M3/H 
40 M 
APPJ;GX. 1,; T 

***320-370-1600-Ml *** 90 ••• 
SULPHUR Cl~CULATING PUMP 

FOREIGN 

STEAM HE AT ED 

PUMP 

SULPHUR Cl~CuLATJON PUMP 
FO~ SULPHU~ COGLING BOILER 

240 ~3/H 
40 M 
APPROX. 11; T 

***320-370-1700-Ml *** 90 
SULPHUR Cl~CULATING PUMP 

FOREIGN 

ST EA ~ HE AT ED 

••• 
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OUTOKU~PU DY/ENGINEERING DIVISION 
PROJECT :PPCL PYRITE SMELTER 

C LI E~T :PPCL 
DOCUMENT:EQUlP~ENT LIST CATNBI 
OUTOKU""PU NO :360 100 900 001 ALTl 
DESIGN :AKI 

320-370-1800 

EQUIP"1ENT TYPE 

TYPE 
SERVICE 

CAPACITY 
HEAD 
~El GHT 

MOTJR NO./~ATING (KIN) 

MCTCR TITLE 

"4 AN UFAC TUR H 

F\E~ARKS 

320-370-l9C10 

E OU I P ME NT T '! P E 

TYPE 
SERVI CE 

CA? AC IT Y 
HEAD 
WE I GHT 

MOT OR NO. I I<. AT l NG CK", 
MOTOR T JTL ( 

~ANUFAC TUR ER 

l'E~A~KS 

DATE :85-08-28 PAGE NJ: 77 
DEP AF. T .. ENT : P~OJEC T 

CLIENT Nu : 
i:;evJSION :5 DATE :22.oa.as 

PUMP 

SULPHUR Cl~CULATION PUMP 
FOi" SULPHUR COCl ING BOILER 

240 M3/H 
40 M 
APPr. OX. 1, 3 T 

***320-370-1800-Ml *** 90 ••• 
SULPHUR CIRCULATING PUMP 

FOREIGN 

STEAM HEAT ED 

PUMP 

SULPHUk CJl"CULATIO~ PUMP 
f~I' SULPHUR COGLJNG BOIL ER 

240 M3/H 
40 M 
APN ex. i.~ T 

***320-370-lSOO-Ml *** 90 ••• 
SULPHUR CIRCULATING PUMP 

fCF.ElGN 

STEAM HE AT ED 

---- -- ---
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OUTOKUMPU CY/ENGINEERING DIVISION 
PROJECT :PPCL PY~ITE S ... ELTER 

CLIENT :PPCL 
DCCUMENT:ECUIPMENT LIST CATNBI 
OUTOKUMPU NO :360 100 900 001 ALTl 
DES JG~ :AKI 

320-370-2000 

E OU l P "'1E NT TYPE 

TYPE 
SERVI CE 

CAPACITY 
HEAD 
WEIGHT 

... OTOR ~O./FATJN(; CK•) 
MOTOR TITLE 

"4ANUFAC TURH 

RE.., ARKS 

320-370-2300 

EOU lPME NT TYPE 

SERVICE 

CAPACITY 
PRESSURE 
wEl GHT 

MCTOR NO./~ AT I NG ( K wJ 
MOTOR TITLE 

MANUF AC TUR ER 

RE'>1ARKS 

DATE :85-08-28 PAbE NJ: 78 
DEPARTMENT :PROJECT 

CLIENT NO : 
REV IS ION :5 DATE :22 .oe. 85 

PUMP 

SULPHU~ Cl~CULATION PUMP 
fOk SULPHU~ caOLlNG BOILER 

240 M3/H 
40 M 
APPPRCX. 1,3 T 

***320-370-2000-Ml *** 90 *** 
SULPHUR CIRCULATING PUMP 

FOF.ElGN 

STE A ,.. HE AT ED 

PUMP 

SULPHUR PR IL l1 NG PUMP 

22 M3/H 
lbOO KPA 
APPfC OX. 1 l 

***320-370-2300-Ml *** 37 *** 
SULPHUR PRILLING PUMP 

fOFo E lGN 

STE AM HE AT ED 
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OUTOKUMPU CY/ENGINEERING 01\.llSION 
PROJECT :PPCL PYRITE SMELTER 

CLIENT :PPCL 
DOCUMENT:ECUIPMENT LIST CATNBJ 
OUTOKU"'1PU NO :360 100 900 001 Alll 
DESIGN :AKI 

320-370-2400 

E CU I P "'1E NT T Y P E 

CAPACITY 
PJ;.: ssur; e 
ii El GHT 

"4CTJ0 NJ./F.ATING (KWI 
MOT JR T JTLE 

"'1ANUF AC TUI< ER 

REM AF.KS 

320-371-0100 

EQUIPMENT TYPE 

TYPE 
SERVICE 

CAPACITY 
PfiE SSUR E 
WE I GHT 

MOTGI'. NO./F.ATING CKkl 
"'IOTDP TITLE 

MANUFAC TUF ER 

DATE : 85-08-28 PAGE NO: 79 
DEPARTMENT :PROJECT 

CLIENT NO : 
REVISION :5 DATE :22.oa.as 

PUMP 

STAND BY 
SUlPHUR PRILllN~ PUMP 

22 M3/H 
1600 KPA 
APPF.CX. l 1 

***320-370-2400-Ml *** 37 
SULPHUR PRlLllNG PUMP 

FQr<EJGN 

STE A M HEAT ED 

DOSAGE PUMF 

PISTON TYPE 
FOP LIME MILK 

0-2,5 M3/H 
400 KPA 
APPF. ex. o, 1 T 

••• 

***~20-371-0100-Ml *** ltS *** 
CC.SAGE PUMF 

L::JCAL 
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OUTuKU~PU DY/ENGINEERING DIVISION 
P~OJECT :PPCL PYFITE SMELTE~ 

CLIENT :PPCL 
OOCU~E~T:EQUIPMENT LIST CATNBJ 
OUTOKU"IPU NC :360 100 900 001 ALTl 
DESIGN :AKI 

320-371-0200 

EQUIP"IENT TYPE 

TYPE 
SERVICE 

CAPAC ITV 
PRESSUl'.E 
W El GHT 

MCTGR NJ.l"ATING (KW) 
..,OTOR TITLE 

"IANUFACTURER 

320-371-0300 

E OU IP ME NT TYPE 

TYPE 
S El< VI CE 

CAPAC ITV 
PRE SS URE 
W El GHT 

"IOTOR NO.l~UING &KW) 
MOTOR TITLE 

"I A~UF AC TUR H 

I I I 

DATE :85-08-28 PAGE NO: 80 
OEPAi\TMENT :PROJECT 

tllENT NO : 
REV lSION :5 

DOSAGE PUMF 

PISTON TYPE 
fOR. l JME MILK 

0-2, 5 M3/H 
400 KPA 
A p Pf' ex • 0 ' l T 

DATE :22.08.85 

***320-371-0200-Ml *** l,5 *** 
DOSAGE PUM F 

LOCA l 

DOSAGE PUMP 

STAND BY 
FOR LI ME M ll K 

0-2,5 M3/H 
400 KPA 
APPl'.CX. O, 1 T 

***320-371-0300-Ml *** 
DOSAGE PUH F 

LOCAL 

11 5 *** 
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JUTO~U~PU CY/ENGINEERI~G DIVISIO~ 
PRQJECT :PPCL PYFITE SMELTER 

CLIENT : PPCL 
OJCUMENT:EQUIP~ENT LIST lATNBI 
OUTOKUMPU NO :360 100 900 001 ALTl 
DESIGN :AKI 

3 20-411-0100 

EQU JPMENT TYPE 

SE~VICE 

CAPACITY 

h1ATERIAL 

WEIGHT 

~ C 1 Of.- \J 0. I I< AT .I NG ( K w ) 
MOTOR TITLE 

MANUFAC TUl'.ER 

I 320-411-0200 

I 
I 
I 
r· 
I 
I 
I 
I 
I 
I 
I 

EQUIPMENT TYPE 

S El' VI CE 

CAPACITY 

M&\T ER IAL 

W El GHT 

MCTGR 1\0./F AT ING (KW) 
MOTOR T JTL E 

"'1 ANUF AC TUF ER 

320-509-0100 

EQUIP"'1ENT T~PE 

SERVICE 

:::>JM EN SI ONS 

~ATHdAl 

MANUFAC TUF EP 

• 

DATE :85-08-28 PAGE NO: 81 
OEP~ T~ENT :PROJECT 

Cl JENT NO : 
REVISION :5 

\llBRAT ING SCREEN 

FOR PRlllEC SULPH~R 

150 l/H 

CARBON STE El 

APPROX. 2 1 

**•320-411-0100-Ml *** 
\ll BR ATING SCREEN 

lOCAl 

\11 BR ATING SCREEN 

fOI'. PRILLEC SULPHU~ 

150 T/H 

CARBCN STE EL 

APPPROX. 2 T 

***320-411-0200-Ml *** 
VIBRATING SCREEN 

LOCAL 

PRlll.lNG TCWER 

SULPHUR PRILLING TG~ER 

DATE :22 .08.85 

15 *** 

15 ••• 

CJA~ETER 3COOO MM, HEIGHT 40000 MM 
wALL THICKl'.ESS 300 MM 
CCNCRETE APPROX. !500 M3 

lCCAL 
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~UTOKUMPU DY/ENGINEERING DIVISION 
P~OJECT :PPCL PYRITE SMELTER 

CUE~T :PPCL 
DOCU~E~T:EQUlP~ENT LIST CATNBJ 
:JUT:JKUMPLJ NC :360 100 900 001 ALTl 
DESIGN :AKI 

320-511-0100 

EQUIPMENT TYPE 

SERVICE 

CAPAC ITV 
V CL UA1E 
TE "1PEF<4 TUF< E 
PRESSURE 

FLOw RATE 

~ A I N 0 I MENS I 0 NS 

"11ATER IAL 
WE I GHT 

MCTOR NO./l\4TING CK~J 
A10TOR T lTL E 

-.,ANUFACTURER 

REMARKS 

DATE :85-08-28 PAGE NC: 82 
OEPARIMENI :PROJECT 

CLIENT NO : 
REV IS ION : 5 

AUTCCLAV E 

SULPHUJC iiA 9UNG 

SULPtiUf.. 30 T /H 
2b M3 
130 C (AUTOCLAVE> 
3,5 BAR (AUTOCLAVE> 

04T E : 22. 08. 85 

STEAM o,a l/H P~ESSURE 5,5 SAR 
UME MILK 2,0 M.3/H 
D = 1.5 M l = 15 M 

ACID PROOF STEEL 
AUTOCLAVE&1ANKS:7T,SUPPORTS:5T 

***320-511-0100-Ml *** 3 *** 
AUTGCLAVE 

***320-511-0100-Ml *** 3 *** 
AUTOCLAVE 

FOREIGN 

l~CLUDlNG:~GJTATORS,SEPARATORS, 
lA~KS. 
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OUTGKU~PU DY/ENGINEERING DIVISION 
PROJECT :PPCL PY~lTE SMELTER 

CLIENT :PPCL 
DOCUMENT:ECUIPMENT LIST (ATNB) 
OUTOKUMPU NO :360 100 900 001 ALll 
DESIGN :AKI 

3 20-511-0200 

E QU lPMENT TYPE 

SERVI CE 

C ~PAC IT Y 
VOLUME 
TEMPE RA TUR E 
PHSSURE 

FLO~ Fi.ATE 

~AlN DIMENSIONS 

~AT ER UL 
WEIGHT 

MCTOR .NO.IP AT ING (K~J 
MOTO~ TITLE 

MA~UFAC TUR ER 

l<EMA~KS 

DATE :85-08-28 PAGE NO: 83 
DEPAkTMENT :Pf\OJECJ 

CLIENT NO : 
REVISION : 5 DATE :2l.08.85 

AUTOCLAVE 

SULPHUR WA StU NG 

SULPHUf\ 30 l /H 
2b M3 
130 C CAUTOCLAVE) 
3• 5 BAf\ CAUTOClAVEJ 

STEAM 0 9 8 1/H PRESSURE 5,5 aAR 
LIME MILK 29 0 M3/H 
0 = 1.5 M L = 15 M 

A(.10 PRCGF STEEL 
AUTOCLAVE&1A~KS:7T.SUPPORTS:5T 

***3Z0-511-0100-Ml *** 3 
AUTOCLAVE 
***320-511-0100-MZ *** 3 
AUTOCLAVE 

F(;F. E JGN 

••• 
••• 

INCLUDING: AG IT A TORS, SE PARA TOl\S, 
TAf't.iKS. 
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JUTOKOM~U DY/ENGINEERING DIVISION 
PROJECT : PPCL PYRITE S"4EL TER 

CLIENT :PPCL 
OOCU~ENT:EQUlPMENT LIST (ATNB) 

DATE :85-08-28 PA~E NO: 84 
OEPAF. lMENT :PROJECT 

OUTOKUMPU ~O :360 100 900 001 Alll CLIENT NO : 
DESIGN :AKI ~EVISION :5 

320-515-0100 

ECUIP~ENT TYPE ~EASURING lANK 

SER V1CE 

VQLU~E 

lliEl GHT 
., AT ER IAL 

MA~UFACTUF ER 

SULPHU~ MEASU~ING TANK 

2 X 6 M3 
APPi< ex. 12 T 
CCNC JtETE • 4 M3 
STEAM HEATING PIPES 

lO:Al 

oA·.-e :22.oe.as 

REMARKS INCLUDI~G ~ALVES ANO STEEL COVERS 

320-516-0100 

E OU IP ME NT TYPE 

SER VICE 

VCLUME 
A4 AT ER IAl 
w EIGHT 

MOTOR NO./~ATING CKW) 
MOTOR TITLE 

., t.NUF AC Tl'" ER 

MIXING TANI< 

FOR LIME MILK 

25 M3 
STEEl 
APPFCX. 4 l 

***320-510-0lQO-Ml *** 
f'IXING TA~I< 

LOCAL 

4 ••• 
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OUTOKU~PU CY/ENG!NFERiNG DIVISION 
PR0.1ccr :PPCL P\'!"!;1: SMELTER 

CLIENT :PPCL 
OOCU"4ENT:EOUJPMENT LIST CATNB) 
GUTOKUMPU NO :360 100 900 001 AlTl 
DESIGN :AKI 

320-518-0100 

: QU I P "4E NT TY PE 

.SER VI CE 

c APAC IT y 
VOLUME 
litATHdAL 

MANUFACTUF.ER 

320-518-0200 

E OU I P "4E NT TYPE 

SEP VI CE 

VOLUME 
MATERIAL 

REM ARKS 

DATE ;S5-08-28 PAGE NO: 85 
OEP~~TMENI :PROJECT 

CLIENT NO : 
REVISION :5 DATE :22.oe.as 

PUMP TANK 

LIQUID SULPHUR CIRCULATING TANK 

2'>00 T/H 
95 M3 

CCNCRETE• APPR. 30 M3 
SJEAM HEATING PIPES 

LOCAL 

l~CLUOlNG STEEL COVERS 

PUMP TANK 

SULPHUR Pu~P TANK 
FO~ SULPHU~ CONDENSING BOILERS 

18 M3 
CONCRETE, t ~3 
ST EA M HE AT JN G P 1 PE S 

LOCAL 

INCLUDING ST~EL COVE~S 
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OUTOKUMPU OY/ENGINEERING DIVISION 
PROJECT :PPCL PYFITE SMELTER 

CLl ENT :PPCL 
DOCU~ENT:EQUIP~:NT LIST CATNB) 
OUTOKU~PU NC :360 100 900 001 ALTl 
DESIGN :AKI 

320-518-0300 

E CU lPM!:NT TYPE 

SERVICE 

VOLUME 
~ATEI' iAL 

"1 ANUF AC TUI< ER 

~ EMAi' KS 

3 20-518-0400 

EQUIPMENT TYPE 

SER VICE 

VOLUME 
MATERIAL 

M ANUFAC TUf: ER 

REMA~KS 

DATE :85-08-28 PAGE NJ: 86 
DEPARTMENT : PRO.•ECT 

Cll ENT NO : 
REY IS IO~ :5 

PUMP TANK 

SULPHUK PU~P TANK 
FOF- DEMI ST ER 

18 M3 
CGNCRETE. f fi/3 
STEA~ HEATING PIPES 

LGCA!. 

INCLuOING STEEL COVERS 

f-UMP TANK 

SULPHUK PUfl'P TANK 
fuk EXHAUST GAS fA~S 

10 M3 
CONCRETE, 1 fll3 
STEAM HEATING PIPES 

LOCAL 

INCLUDING STEEL COVE~S 

DATE :22.oa.a5 
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QUTQKUMPU DY/ENGINEERING DIVISION 
PROJECT :PPCL PYRITE SMELTER 

C LI ENT : PP CL 
~OCUMENT:EQUJPMENT LIST (ATNBI 
OUTOKU~PU NC :360 100 900 001 ALTl 
DESIGN :AKI 

320-518-0500 

E QiJ IP'4ENT TYPE 

SERVIC!: 

VJL UME 
~AT ER I Al 

M ANUFAC TUI' ER 

REMARKS 

320-518-0600 

E QU IP~E NT TYPE 

SERVICE 

VOLUME 
~ATERIAL 

MANUF AC TUR ER 

f'EMAl<KS 

OAT E : 85-08-28 PAGE NO: 87 
OEPA~TMENT :PROJECT 

CLIENT NO : 
F<EVISION :5 

PUMP TANK 

SULPHUR PU~P TANK 
FOR AUTOCLAVES 

18 f'l3 
CONCf<ETE, t M3 
STEA~ HEATI~G PIPES 

LOCAL 

INCLUDING STEEL COVERS 

PUMP TANK 

SULPHUR PUMP TANK 
FO~ SUlPHUf< DAY TANK 

18 M3 
CONCRETE b M3 
STEAM HEAT ING PIPES 

LOCAL 

I NCLUOING ST EEL COVERS 

DATE : 22 • 08. 8 5 
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OUTOKUMPU DY/ENGINEERING DIVISION 
P~OJECT :PPCL PY~ITE SMELTER 

Cll ENT : PPCL 
oocu~:NT:EQUJPMENT LIST (ATNB) 
'JUTOKUMPU NO :360 100 900 001 ALTl 
DESIGN :AKI 

320-516-0700 

ECUIPMENT TYPE 

SERVICE 

VOLUME 
MAT Et< I AL 

1111 ANUFAC TUf\ E P 

Q P1ARKS 

320-519-0100 

EQUIPMENT TYPE 

SERVICE 

VOLUME 
WEIGHT 
... ATER UL 

MANUFAC TUI' E~ 

R E~AIC KS 

DATE :85-08-28 PAGE NO: 88 
OEP AR T~ENT :PROJECT 

Cll ENT NO : 
REVISION :5 

PUMP TANK 

SULPHUR PU~P TANK 
FG~ SULPHU~ PRILLING 

18 P'3 
CCNC~ETE, 6 P'3 
STEAM HEATING PIPES 

LCCAL 

JNCLUDJNG ~TEEL COVERS 

TANK 

SULPHUR TA~K 

OAT E :22 .oa. 85 

FC~ AUTOCL~VES FEED TANK 

100 M3 
APPfl ex. 92 T 
STEEL 
STEAM HEAT JNG PIPES 

LOCAL 

JNCLUDING STEEL COVEf<S 
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OUTOKUMPU CY/ENGINEERING OIVISluN 
PROJECT :PPCL PY~ITE SMELTE~ 

Cll ENT :PPCL 
DOCUMENT:EOUIPMENT LIST CA-rNS) 
OUTOKU'4PU NO :360 100 900 001 ALTl 
DESIGN :AKI 

3 20-519-02 00 

E OJ IP "1E NT TY PE 

SER VI CE 

VCLUME 
nEI GHT 
MAT ER IAL 

~ANUfAC TUF ER 

RE111ARKS 

330-----0 

E QU J P ME NT TY PE 

3 30-2 12-0100 

E CUIPME NT TYPE 

TYPE 
SERVICE 

CAPAC ITV 
PH SS URE 

~UT El< I AL 

WEIGHT 

~GT OR N 0. I F AT I NG 
~OTGR TJTLE 

~ ANUF AC TUR El< 

(Kw> 

DATE :85-08-28 PAGE NO: 89 
OEPA~TMENT :PROJECT 

Cll ENT NO : 
~EVISlON :5 

DAY TANK 

SULPtlUR DA~ TANK 

400 ~3 

APPFClX. 240 T 
STEEL 
STEAM HEATING PIPES 

lCCAl 

INCLUDING ~TEEL COVERS 

DATE :22.os.as 

ftASTE LIQUID HANDLING AREA 

fAN 

CENT~ I FUGAL 
EXHAUST C.IAS FAN 

5000 NM3/H 
500 PA 

CAKBON STEEL,RUBBE~ LIN:D 

APPf..CX. O, 5 T 

***~30-212-0100-Ml *** 5,5 *** 
EA.HA&.;ST GAS FAN 

LOCAL 
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OUTOKUMPU OY/ENGINEERING DIVISION 
PROJECT :PPCL PV~ITE SMELTER 

CLIENT :PPCL 
DOCUMENT:EOUIPMENT LIST (ATNB) 
OUTOKU~PU NO :360 1-00 900 001 ALTl 
OESIGN :AKI 

330-243-0100 

E OU l P ME NT TYPE 

SERVI CE 

FILTER AREA 
WEIGHT 

MAT ER lAl 

M~TOR ~O./PATING (KWJ 
MOTOR TITLE 

'"1ANUF AC JURER 

REM ARKS 

330-370-0100 

EQUIPMENT TYPE 

SERVICE 

CAPACITY 
HEAD 
WEIGHT 

MOTOR NO./~ATINC (Kw) 
MuTGfC TITLE 

MANUFACTUF ER 

OAIE :85-08-28 PAGE ND: 90 
OEP .6R TMENT :PROJECT 

Cll ENT NO : 
R Ev IS ION : 5 

DRUM fllTEJ; 

fOR ARSENIC PRECIPITATE 

4,5 M2 
APPROX. l 1 

AC I 0 PROOF STE El 

OATE :22.oa.es 

***330-243-0100-Ml *** 111 *** 
DRUM F ll TE f< 
***330-243-0100-M2 *** o, 75 *** 
OrUM FIL TEf< 

LGC.Al 

VACUUM: 500 ~M HG 

PUMP 

UNDE~FLOh PUMP FOR SULPHUR 
wASHlNG hASTE ~ATEfC THlCKENE~ 

2 M3/H 
15 M 
APPfC ex. o, 2 T 

***330-370-0100-Ml *** 2, 2 *** 
UNDEflr-LOk PUMP 

LOCA l 
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OUTOKU~PU OY/ENGINEEfiING DIVISION 
PROJECT :PPCL PY~ITE SMELTER 

CLIENT :PPCL 
DOCU~ENT:EQUIPMENT LIST CATNBI 
OUTOKU~PU NO :360 100 900 001 Alll 
DESIGN :AKI 

330-370-0200 

EQUIPMENT TYPE 

SEP VICE 

CAPAC ITV 
HEAD 
WEIGHT 

MCTOR N0./~4TING (Kh) 
MOTOR TITLE 

MANUFACTUl\ER 

I 330-310-0300 

EOUIP~ENT TYPE 

I 
I 
I 
I 
I 
I 
I 
I 

I 

I 

SERVICE 

CAPACITY 
HEAD 
WEIGHT 

~OTOP NO./~ATING (KW) 
~GTOR TITLE 

MANUF AC TUP ER 

OAT E : 85-08-28 PAGE NO: 91 
DEPARTMENT :PROJECT 

CLJ ENT NO : 
l\EVISJON :5 DATE :22.oa.es 

PUMP 

UNOERLO~ PL~P FOR SULPHUR 
~ASHlNG hASTE ~ATER THJCKENE~ 

2 M3/H 
15 M 
APPRCX. 0,2 T 

***330-370-0200-Ml *** 2.2 
UNDERFLOW PU folP 

LOCAL 

PUMP 

OVEl\FLOW PUMP FOR SULPHUR 
hASHING "ASTE WATER THICKENER 

15 M3/H 
20 M 
APPRCX. 0,2 1 

••• 

***330-370-0300-Ml *** 2,2 *** 
CVERFLOW PLMP 

LOCAL 
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OUTOKUMPU CY/ENGINEERING DJVISlON 
PPOJ~CT :PPCL PY~ITE SHELTER 

Cll ENT :PPCL 
OOCUMENT:EQUIPMENT LIST (ATNBJ 
OUTOKU~PU l\iO :3b0 100 900 001 AlTl 
DESIGN :AKI 

330-370-0400 

E OU IP ME NT TYPE 

SEP.VICE 

CAPACITY 
HEAD 
WEIGHT 

MOTOR NO.l~ATING (K~) 
MOTOR TITLE 

"4ANUFACTUJ<.ER 

330-3 75-0100 

EQUIP ME NT TYPE 

CAPAC ITV 
VACUUM 
WEIGHT 

MOTOR NO./RATING (KftJ 
"40TOR TITLE 

"4ANUFAC TUl<ER 

330-510-0100 

E OU I P ME NT TY PE 

SERVICE 

VOLUME 
WEIGHT 
"4ATERIAL 

14 ANUF AC TUP Ef:I 

DATE :85-08-28 PAGE NO: 92 
OEP~RTMENT :PROJECT 

CU ENT NO : 
I' EV JS I ON : 5 DATE :22.08.85 

PUMP 

OVERFLOW PLMP FOR SULPHUR 
WASHING WASTE WATE~ THICKENER 

15 M3/H 
20 M 
APPROX. o, 2 T 

***330-370-0400-Ml *** 2,2 *** 
OVEf< FLOW P lJHP 

LOCAL 

VACUUM PUM F 

4,5 "'-3/MJN 
UNDER PR ES SURE 600 MM HG 
APPRCX. 0,2 T 

***330-375-0100-Ml *** 11 
VACUUM PU"' F 

LCCAL 

TANK 

••• 

COOLING TA~K FOR WASTE LIQUID 

5 M3 
APPROX. 1 1 
ACID PROOF SJEEL 

FOREIGN 
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OUTOKUMPU OY/ENGINEE~ING DIVISION 
PROJECT :PPCL PY~ITE SHELTER 

CLIE"ll :PPCL 
DOCUMENT:EQUIPMENT LIST CATNB) 
OUTOKUMPU NO :360 100 900 001 ALTl 
DESIGN : AKl 

3 30-510-0200 

EQUIPMENT TYPE 

SER VI CE 

VOLU"1E 
WEIGHT 
"1ATER1AL 

MANUF ACTUF< E~ 

330-518-0100 

E QU I P ME NT TY P E 

SERVICE 

VOLUME 
wEIGHT 
MAT Ef( IAL 

"4 AN UF ACT UI< ER 

3 30-518-0200 

E QU IP ME NT TY P E 

SERVI CE 

VOL U"1E 
w EIGHT 
MATER UL 

MANUFAC TUR El< 

DATE :85-08-28 PAGE NO: 93 
DEP Al\ TMENT : PROJECT 

Cl I ENl NO : 
REV JSJON :5 

TANK 

SULPHURIC ACID TANK 

3 M3 
APPP GX. O, E T 
CARBON STEEl 

lOCAl 

PUMP TANK 

UNDE~FLOw PuMP TANK 

5 M3 
APPJC.OX. O, 1 T 
AClD PROOF STEEL 

FOk E IGN 

PUMP TANK 

CVEPFLOlii PU~F TANK 

15 M3 
APPJ< ex. 2, 0 T 
ACI 0 PROOF S TEEl 

FOf'EJGN 

OATE :22.oe.as 
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'.) UTOI< UM PU OY I ENGi NE ER JNG 01 Vl SJ or-. 
PROJECT :PPCL PYf<.lTE SMELTER 

CLIENT :PPCL 
DOCU~ENT:EQUIPHE~T LIST CATNBI 

DATE :85-08-28 PAGE NO: 94 
DEPARTMENT :P ... OJECT 

OUTOKUMPU NO :360 100 900 001 ALTl CLIENT NO : 
DATE :22.oe.es DESIG~ :AKI REVISION :5 

330-521-0100 

EQUIPMENT TYPE PEACTQR TA~K 

VOLUME 
ii EIGHT 
MATERIAL 

'1ANUFAC TU~ ER 

3 30-532-0100 

EW1?"1ENT TYPE 

DIMENSIONS 

VOLUME 
MATERIAL 

WEIGHT 

MOTOR NO./RATING CK•J 
MOTOR TITLE 

MANUFACTUFEJ< 

soo-----o 

EQUIP~ENT TYPE 

.3 M3 
APPl'CX. 3, ~ T 
STEEL 
BRl(KLINJNG 4ND RUBBER LINING 

LOCAL 

THIC KENEi( 

DIAMETER 3.500 MM 

S M3 
STEEL ,RUBBERIZED 

APPROX. 4 1 

***330-532-0100-Ml *** 2 *** 
THICKENE~ 
***330-532-0100-Ml *** 0,75 *** 
THICKENEF. 

LOCAL 

COAL PLANT AREA 
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OUTOKUMPU !:IY/ENGJNEERING DIVISION 
PROJECT :PPCL PY~ITE SMELTER 

CLIENT :PPCL 
DOCUMENT:EQUIPMENT LIST &ATNB) 
OUTOKUMPU NO :360 J ::1 900 001 Alll 
DESIGN :AKI 

500-118-0100 

E CU IP ME NT TYPE 

SERVI CE 

CAPAC ITV 

MAT ER IAL 

WEIGHT 

M ANUF AC TU~ ER 

5 oo-11a-0200 

EQUIP ME NT TYPE 

SERVICE 

VOLUME 

'-1AT ER IAL 

WEIGHT 

M ANUF AC TUR ER 

5 00-118-0300 

EQUIPMENT TYPE 

SERVI CE 

CAPACITY 

MAT ER Ul 

WEIGHT 

M ANUF AC TUR ER 

DATE :85-08-28 PAGE NO: 95 
DEPA~ THENT : Pl\OJECT 

CLIENT NO : 
REV.IS JON : 5 DATE :22 .oa. 85 

STORAGE 61~ 

~AW COAL SlORAGE BIN 

400 M3 

CARBON STEEL 

APP~ox. 60 T 

lOCAl 

STO~AGE Blh 

RA~ COAL STORAGE BIN 

'tOO M3 

CARBCN STEEL 

APPi' ex. 60 T 

lOCAl 

STORAGE BI I\ 

FOR PULVERIZED COAL 

400 M3 

CARBON STE EL 

APPRCX. 60 T 

LOCAL 



t 

I 
I 
I 
I 

OUTOKUMPU DY/ENGINEERING DIVISION 
PROJECT :PPCL PYRITE SMELTER 

CLJ ENT :PPCL 
DOCUMENT:EQUIPMENT LIST CATNBJ 
OUTOKU"4PU NO :360 100 900 001 ALTl 
DESIGN :AKI 

500-118-0400 

EWIPMENT TYPE 

SER VICE 

t' CAPAC JTY I\ .. 

le· 

I 
I 
I 
I 
I 

( 1 ·· 

I< 

I 
I 
I 
I 

to\ATER!Al 

WEIGHT 

M~NUFACTUR ER 

500-133-0100 

EQUIPMENT TVPE 

SERVICE 

WEIGHT 

MANUFACTURER 

5 00-16 7-0100 

EQUIPMENT TYPE 

SER VI CE 

CAPACITY 

lio\Al N Dl MENSI JNS 

BELT ~IIOTH 
BELT INCLINE 
WEIGHT 

MOTOR NO./~ATING CKW) 
MOTOR TITLE 

MANUF AC TU~ ER 

DATE :85-08-28 PAGE NO: 96 
OEP AR TMENT :PROJECT 

CLl ENT NO : 
REV lSION :5 DATE :22.oa.es 

STORAGE Bl" 

FOR SUPF.RHEATER COAL 

20 M3 

CARBON STE El 

APPROX. 6 1 

LOCAL 

0 ll BUl(N ER 

STA~T UP Bl.RNER FOR AIR PREHEATER 

APPROX. 0,5 1 

LOCAL 

BELT CON VE ~R 

RAW COAL Jf(ANSPORT JO STORAGE BINS 

200 T/H 

LENGTH: 75 M 

800 fi'M 
12 DEGREES 
APPJ< ex. 6 l 

***500-167-0100-Ml *** ~5 *** 
BELT CONVEYOR 

LDC.Al 
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OUTOl<U~PU CY/ENGINEERING DIVISION 
P~OJECT :PPCL PY~lTE SMELTER 

CLIENT :PPCL 
OOCUMENT:EQUIPHENT LIST (ATNB) 
OUTOKUMPU NC! :360 100 900 001 Alll 
DESIGN :AKI 

500-lb7-0200 

E OU IPME NT TYPE 

TYPE 
SER VICE 

CAPAC ITV 

~AIN DIMENSIONS 

BELT WIDTH 

BELT INCLINE 

lill El GHT 

~OTOR NO./~ATING (KW) 
MOTO~ J ITLE 

MANUFAC TUF ER 

500-170-0100 

E OU l P ME NT TY P E 

SERVICE 

INCLUDING 

CAPACITY 
W El GHT 

AotANUFAC TUil EF 

DATE :85-08-28 PAGE NO: 97 
DEPA~TMENT :PROJECT 

CLIENT NO : 
RcV IS!ON : 5 DATE :22 .oa.85 

BELT CON VE 'lOR 

l<EVERSISLE 
RAW tOAL T~ANSPORT TO STORAGE BINS 

200 T/H 

LENG TH: 90 00 MH 

800 ~M 

NCNE 

APPRCX. 1 1 

***500-167-0200-Ml *** 7.5 ••• 
BELT CONVEYOR 

LCC.AL 

PNEUMATIC CONVEYOR SYSTEM 

T~ANSPO~T CF PULVE~!ZED COAL TO 
FEED BINS 

FEEOERS,PIFING,ousr SEPARATION EQ. 

30 T /H 
APPF, ex. 8 1 

FO~ E IGN 
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~UTOKU~PU OY/ENGINEEF.ING DIVISION 
PF.~JECT :PPCL PHITE SMELTER 

CLIE~T :PPCL 
DOCU"1:~T:EQUIP~ENT LIST (ATNBl 
OUTClKu..ipu NO :3bC 100 900 001 ALTl 
DESIGN :AKI 

5 00-1 70-0200 

E OU I P"1: NT TYPE 

SEF.VICE 

I NC LU DI NG 

CAPACITY 
WEIGHi 

"I AN UFAC TUR Eti 

500-179-0100 

E~IPMENT TYPE 

SERVICE 

I NC LUDI Ne; 

CAPACITY 
wEIGHT 

M t."-1 Uf ACT ui;;. ER 

5 00-2 02-01 JO 

E C;J I P'1E NT TYPE 

SER V l CE 

V wl U"'. E 
w El GH T 
°"ATE~IAl 

1-' Af'<UF AC TU~ EK 

DATE :85-08-28 PAGE NO: 98 
DEP Al\ TMENT :Pi<OJECT 

CLIENT NO : 
REV IS ION :5 DAT E : 22 • 08 • 8 5 

PNEUMATIC CONVEYOR SYSTEM 

TF.ANSPOkT Cf PULVEl'lZED COAL TO 
CCAL BUkNEl'S JF SUPERHEATER 

8 IN 01 SC HA l<G H.S, RO TOR SC Al ES, 
Pl PI f\G 
5 T /H 
APPROX. 8 l 

FGREIGN 

CGAL lNJECllCN SYST:M 

COAl INJECllCN TG 
FLASH SMELTING FURNACE 

STOF.AGE INJECTORStB1N OlSCHAkGE~S 
Pl' IM AF\ Y INJECT ORS, TUY E RS, BI NS 
25 T /H 
APP~OX. 12 T 

FGF\ElGN 

FEED HGPPEI' 

F<Aw CCAL FEED 

LO M3 
APPf<(X. l,~ T 
CAf<.B CN STE EL 

LOCAL 
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'.JUTOK.U"'lPJ CY/ENGl~EEF<ING OIVISlON 
PROJECT :PPCL PYFITE SMELTE~ 

CLIENT :PPCL 
DCCU"IENT:!:OUIP~H:T LIST (ATNBI 
CUTOK.U,..PU NO :3t0 100 901) 001 Alll 
DESIG~ :AKI 

500-212-0100 

EOUIP"l~NT TYPE 

TYPE 
SERVI CE 

W !: I GH T 

~OT OR NC./ R. AT ING ( K-. I 
"1GTOR TITLE 

5 ·)0-2 12-0200 

EOUIP"IENT TYPE 

TYPE 
SERVICE 

CAP AC IT Y 

WE l GH T 

~OT OR "-l O. I I< Al ING ( K ... t 
~'JTOR TITLE 

~ t.N UFAC TUh ER 

DATE :85-08-28 PAGE NJ: 99 
DEP Al< TMENT :PROJECT 

CLIENT NG : 
REVISluN :5 o"TE :22.oa.ss 

FAN 

CEIH~IFUGAL 

HOT AI~ SY~TEM FO~ MILLS 

APPt< ex. o, t T 

*~* 500-21£-0100-Ml*** 30 
FAN 

fAN 

CE:NT F<IFUGAL 
EXHAUST FAf\ 

C.AS Fl Ow: €0 000 NM3 
PF<ESSUKE: 7 i<PA 

APPRCX. 5 T 

*** 500-21 ~0200-Ml*** 250 
FAN 

L :JCA l 

*** 



t 

I 

I 

I 

I 

I 

I 

t 

• 

JUT JI( J~ PU 0 YI ENGINE E P<. ING D I V I SI 0 N 
P~JJECT :PPCL PY~ITE SMELTER 

CU ENT :PPCL 
DOCU"IENT:EOUlPMENT LIST IATNB) 
OUTOKU"IPJ NO :360 100 900 001 ALll 
DESIGN :AKI 

5 J0-212-0 300 

ECUIP"lcNT TYPE 

s::FvICE 

w ~ l GHT 

"'l:JTOR ~:J. /r<. AT ING ( Kl'lt 
"1CTCR TITLE 

"I AN UF AC TUF- ER 

5 00-2 12-04 00 

EOUIP."'1ENT TYPE 

SERVICE 

~ Ei GHT 

"1CTOP ~O./"HING (K~j 

"IANUFAC rui; ER 

5 ::J0-216-0100 

r: Ou IP "1E NT TYPE 

SERVICE 

(.APAC.ITY 
JI EIGHT 

I"! ~T Cl- NO.HAT HJ(, ( KR) 

". C TC.I- TITLE 

~ A~~ uc AC TUF EP 

DATE : 85-08-28 PAGE NJ: 100 
DEP~RTME~T :PK.OJECT 

CLIENT NO 
REVJSlON :5 UATE :22.oa.65 

EXHAUST Al R FAN 

FOR PNEJMATIC CONVEYOR SYSTEM 

APPE<CX. O, 3 'l 

***500-212-030-Ml ***- 22 
FAN 

FOREIGN 

FAN 

EXHAUST Al~ FAN FOk PNEUMATIC 
CON\I EYOF S ~STEM. 

APPJ< ex. 0' 4: T 

***500-212-0400-Ml *** 11 

FOREIGN 

AH LuCK FEE DER 

CCAL i:llN DISCHAK.GER 

tJAT ER I Al f- Luw: 30 l/H 
APPf. OX. 0' 1 T 

***500-2lb-Ol00-"ll *** .t_,2 
AH< LOCK FEE DEE<. 

LOCAL 

*** 

*** 

*** 



I 

' 
' I 
I 

I 

I 

JUTC~U~Pu CY/ENGINEERI~G DIVISION 
PRJJECT :PPCL PYRITE S~ELTER 

CLI E~ T : PPCL 
D~CUMENT:ECUlPMt~T LIST (ATNBJ 
GUTCKUMPL' NO !.i60 100 900 001 ALTl 
DESIGN :AKI 

5 00-216-0200 

E OU IP MEN T TY P E 

SER VI CE 

CAP AC ITV 
.i EIGHT 

M QT OR NO./ RAT l NG (Kw J 
"1 CJTCR TITLE 

"4A"JUFACTUF<ER 

500-218-0100 

Et;;UIPfl4ENT TYPE 

SERVICE 

CAP AC 1T Y 

BELT LENGTH 
3ELT wIOTH 
BELT INCLINE 
~EIGHT 

~CJTOR 'lO./F AT ING (Kw t 
M':T8P TITLE 

.., AN UF AC TU~ EF 

DATE : 85-08-~8 PAGE NJ: 101 
DEPARTMENT :PROJECT 

CllENT NO : 
REV151CN :5 

AIR LOCK FEEDER 

cc~L BIN 0 ISCHARGER 

MATE~IAL FLG~: 30 l/H 
APPROX. O,l l 

OATE :22.08.85 

***'00-2l6-02~0-Ml *** 2.2 *** 
AIR LOCK FEE DER 

ElELT FEEDEF 

RA.., COAL FEED 

200 T/H 

5000 HM 
1000 ,.,,,., 
HCRIZCNTAL 
APPROX. 3, !: 1 

***500-2lb-Ol00-Ml *** 7.5 *** 
BELT FEEOEf' 

l OCt. l 



' 
I 

' 
' I 
I 

I 

• 

GUTCJKU"'1PU '.JY/ENGINE':RING DIVISION 
Pt<.OJECT :PPCL PYF<ITE SMELTER 

Cll~"iT :PPCL 
OOCU"'1ENT:EQUIPME~T LIST lATNBJ 
OUTOKUMPU !\IQ :360 100 900 001 ALTl 
DfS IGN :AKI 

5 00-223-01 '.JO 

E OU IP "1 E NT T 'I P E 

SERVICE 

C4P AC IT Y 

~AIN DI M::NSlONS 

WE l GH T 

MCTQk ~O./F\ATING (K~i 

MCJTOk TITLE 

lo\ A~UF AC TU~ ER 

5 JO-Z23-0200 

EOUIP"tENT TYPE 

SEroi VICE 

CA::> AC IT Y 

MAIN DI M!:NSIONS 

WE l GHT 

M::JT'."R NC./F\ATING (Kli!i) 
"1GTQf;. TITLE 

~ANUFACTU~~R 

500-281-01'.)0 

E OU I P ~ENT TY P E 

TYPE 
SE!<. VICE 

l-IAT El' IAL 
WE 1 GHT 

~AN UF AC TU~ ER 

DATE : 85-Q(j-28 PAGE ND: 102 
DEP .6R TMENT : PROJECT 

CLIENT NG : 
REVISION :5 

DF<AG FEEDEf:i 

FEEDING CGAL Mill 

6 ••• 30 T /H 

LENG TH: 60 CO MM 
¥.IDH-:: lOOC MM 
APP~ ex. 5 T 

DATE :22.oa.as 

***500-223-0100-Ml *** 7,5 *** 
Of<AG FHDEF< 

FOREIGN 

DF<AG FEEDEF< 

FEEDI~G COAL t-lllL,STAND-BY 

6 ••• 30 T /H 

LENGTH: t.OCO MM 
klDTt-: lOOC MM 
APPF<CX. 5 1 

***500-22?-0200-Ml *** 7,5 *** 
01\AG r EE DEF< 

FDF\EIGN 

PH HEA TEI< 

A If., PF< E ~EA ! E R 
hCT Alf\ SY~TEM FO~ MILLS 

STEEL MA~TLE,REF~ACTORY CASTABLE 
APPFCX. 4 1 (TDTALJ 

FCH: lu~ 

I I 



I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

t 

I 

JUTOKU""PU CY/E~GINEE!< I~G DIVISION 
PRJJ=cr :PPCL PY~ITE S~ELTER 

Cll ErH :PPC.L 
DOCU~E~T:EQJIP"1E~T LIST (ATNB) 
CUTOKU'"!PU ,..,,C :360 100 900 001 Alll 
DESIG"l :AKI 

500-325-0lQO 

~OUIP'"l~NT TYPE 

SEF<-VICE 

CAPACITY 
w EIGHT 

CONSTRUCT IQN 

._,OTCJR "J 0. If' AT I NG ( K Ml) 
"1CTCJR T ITL f 

"1A~UFAC TUf. EFI 

5 00-325-02 00 

EQUIPMENT TYPE 

SEJ:;V!CE 

CAP t.C IT Y 
w EI C,H T 

CCNSTRUCTION 

"1CTJFI ~O~/F.ATING ( K ~) 
~CT QR TITLE 

'"IANUF AC TUI= El< 

500-411-0100 

E OJ IP ME NT TYPE 

SE~vic= 

CAP AC IT Y 
11o1 EI GiH 

"11T GR "'IO. /FA 'T lt~C, ( K;d 
"~::; 1 'JR T Ii L E 

"1 AN UF A(. rui; ER 

DATE : 85-08-28 PAGE NJ: 103 
DEPAl<T~E~T :P~OJECT 

MILL 

CLIENT NC: 
f'EV IS ION :5 

COAL M Ill 

30 T /H 
APPRCX. 35 l 

VEKTICAL PCSITIGN 

DATE :22 .08.85 

***500-325-0100-Ml *** 315 *** 
MILL 

FGREI~N 

fl/ Ill 

CGAL Mill tSTAND BVI 

30 T /H 
APPF\ ex. 35 T 

VERTILAL PCSITION 

***500-325-J200-Ml *** 315 *** 
f' ILL 

fOf<EJGN 

VI BF- Al li'tl, SCREEN 

FD~ PULVERIZED COAL 

30 1' /H 
-~PPf<CX. 2 l 

***500-411-0100-Ml *** 2,2 *** 
VIE F<. AT I NG SC I< EE N 

FGFEIGN 



I 

I 

I 
I 
I 
I 

' 
I 

,. 

I 
I 

I 

I 

' I 

.. 

JUlOKU~PU DY/ENGINEERING O!vlSION 
PRCJECT :PPCL PYRITE SMELTER 

CLIE"4T :PPCL 
DOCU~ENT:EOUIP..,E~T LIST CATNBl 
JUTOKU~PU NO : 360 100 900 001 Al Tl 
JESIGN :AKI 

5 OJ-411-0200 

EOJIP"4ENT TYPE 

5El<VICE 

C tPAC ITY 
wEIGHT 

MCTCif\ 'JO.HATING (Kw) 
l.IC'T OR TITLE 

~ ANUFAC TUF' ER 

500-411-0100 

EQUIPMENT TYPE 

SER VI CE 

WEIGHT 

MAN UF AC TUF E F( 

5 0 () -4 l 9 -o l 0 0 

E OJ IP ME NT T Y PE 

SER VI Ct 

.,_EIGHT 

~ Ar~uF AC TUI<. ER 

6 ~o---- -o 

~OUlP~:NT TYPE 

DATE :85-08-28 PAGE NQ: 104 
DEPARTM~NT :PRiJJECT 

CLIENT NO : 
REVISION :5 DATE :22.08.85 

VIB~ATI~G ~CREEN 

FQR PULVE~UED COAL 

30 T/H 
APPF ex. 2 1 

***500-411-0200-Ml *** 2e2 *** 
VIBRATINb SCRHN 

FOREIGN 

BAG FILTER 

COAL DUST SEPARATIGN 

APPROX. 5, ~ T 

FOf'EIGN 

CYCLONE 

FOR CCAL DLSI SEPA~ATION 

APPF ex. 3 1 

f-OH IGN 

PGwi:F PLA~l AHA 



I 
I 
I 
I 
I 

I!,., 

I 
I 
I 
[ 
,. 

, 

f 
I 
I 
I 
I 
I 
f 

OUTJKU~PU DY/ENGINEERING DIVISION 
PFQJECT :PPCL PVFITE SMELTE~ 

CLIENT :?PC;. 
DOCU~~NT:EQUlPME~T LIST 'ATNB> 
OUT:iKU"PU NO :3b0 100 900 001 Alll 
DESIG~ :AKI 

&C0-122-0100 

EOJ IP"\ENT fYPE 

SEk.VICE 

(AP AC IT Y 

h EIGHT 

M ANUF AC TU~ H 

600-123-0100 

E OJ IP,_,= NT TYPE 

SEP VI CE 

Ct.PAC ITV 

Pf<.E SSUR E 

TE111PERATURE 

WEIGHT 

M AN UF ACT UR ER 

600-276-0100 

EOJ IP"IErH TYPE 

TYPE 
SERVICE 

CAP AC iT Y 

M A~UFAC TUI< E P 

DATE : 85-09-28 PAGE Nu: 105 
DEP~TMENT :~ROJECT 

CLIENT NO : 
REVISION :5 DATE :22.08.85 

AUXI LIAR y ecHER 

hEATlN; CF SULPHUR PLANT IN 
START-UP A~D SHUT-DGWN CASES 

SATURATEQ STEAM 15 T/H 

Ai'.>PRCX. 60 T 

LGCAL 

SUPE~HEATll\G BGILER 

SUPERHEAT ~ASTE HEAT BOILER STEAM 

SUPERHEATEC STEAM: 100 T/H 

b5 b AR 

480 OEGR EE S C. 

FUEL: COAL,I~ START-UP LIGHT OIL 
APPf.CX. 15C T 

LGCAL 

CC~DENSEf.. 

DUMP CGNDEl\SER 
LONDENSING OF TUKBGALTEf.NATOR 
STEA,., 

100 1/H 

LOC Al 



I 

I 

I 

I 

I 

I 

i 

I 

I 

I 

I 

t 

I 

JCTCKU~PU CW/ENGI~EE~ING DIVISIG~ 
P~:J=cr :PPCL PY~ITE S"1ELTER 

CU E"lT :PPCL 
O~Cu"1=~T:EOUIP~=~T LIST (ATNB) 
CUTOl<.U"IPU NC :360 !00 900 001 Alll 
JESIG~ :AKI 

600-280-0100 

EOU IP ME NT TYPE 

CAPACITY 

~ANUF AC rui:; Ei<. 

60~-280-0200 

EOU lPMENT TYPE 

S:J<.VICE 

Ct.PAC lT Y 

MAN UF AC TUR ER 

b00-37b-0100 

EOU IP"1ENT TYPE 

SERVICE 

CAP AC IT Y 
H FA C' 
WE I C,H T 

"'ICT: R .... O./~AT1NG (I< ~) 
MLT oi;i T ITU 

~ Ar--iuF AC TUF ER 

DATE :85-08-28 PAGE NO: 106 
DEPAF.. TMENT :PROJECT 

CLIENT NO : 
f'. EV IS ION : 5 DATE :22.08.85 

hEAT EXCHAl\GER 

P~EhEATING CF BOILER FE~D ~ATE~ 

20 T/H 

LOCAL 

~EAT EXCliA"GER 

COCLING GF LC~ PkESSURE(l.7BARj 
BCILERS FEED ftATER. 

20 T/H 

LGCAL 

CCNDENSATE PUMP 

PUMPING OF TURBOALTERNATOR 
CCNOENSA TE. 

100 T/H 
50 M 
APPKCX. O, 5 T 

***t00-37b-Ol00-~l *** 22 *** 
C.CND ENSA TE PUMP 

LGCAL 



I 

I 

I 

I 

CUTOKU~PU CY/ENGINEERING DIVISION 
PF<JJECT :PPCL PYFITE S~ELTER 

CLIENT : PPCL 
DJCU~E~T:EOUIP~ENT LIST (ATNB) 
IJUTOi<.U..-PJ NO :360 100 900 001 ALTl 
DESIGN :AKI 

600-3 70-0200 

SERVICE 

Ct PAC ITY 
HEAD 
lii EIGHT 

"'1CTC'I< NO./RATING (Kid 
,.,C:TOR TITLE 

~ANUFAC TUF ER 

I 60Q-37b-o3oo 

I 

I 

I 

I 

I 

I 

I 

I 

f 

E OU IP ME NT TY P E 

SERVI CE 

CA PAC! TY 
1-'EAD 
1111 EIGHT 

,.,CTOR NG.HATING (Kk) 
"'ICT Ok T lTL E 

"I A\ UF AC rup; Er< 

DATE !l:iS-08-28 PAGE NO: 107 
OEPA~TMENT :P~OJECT 

CLIENT NO : 
F< EV ISIGN :5 DATE :22.08.85 

CCNDENSA H PUMP 

PJMPING GF SULPHUR PLANT 
BGH Ef. CON CE NSATE. 

50 T/H 
50 M 
APPf.OX. O, ~ T 

***600-376-0200-Ml *** 2i 
CCNDENSATE PUMP 

LG.:AL 

CCNOENSATE PUMP 

FEED WATER PUMP FCR ~ASTE 

HEAT BOILEF<. 

140 T /H 
800 M 
APPi' ex. 2 T 

***t00-376-0300-Ml *** 400 
CONDENSATE PUMP 

LOCAL 

*** 

*** 



I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

' 
' 

CUTOKU,..PU CY/ENGINEEF<.ING Dh'ISION 
Pr-.JJECT :PPCL PYl"lTE SMELTER 

CLlE"lT :PPCL 
OCCU~E~T:EOUIPME~T LIST IATNBt 
uUTQKU"'IPU r-.;c :360 100 900 001 ALTl 
DE SIG~ :AKI 

600-376-0400 

E CU I P ME f\i T TY P E 

SE!< VICE 

ChPACl'TY 
HEAD 
w EIGHT 

~ANUfAC TUl'H 

K E"'1Ai;KS 

6 00-3 7o-O 500 

EQ~IPMENT TYPE 

SEC VICE 

CAPACITY 
HEAD 
W fl GHT 

"'10TCR NO.HATING (KW) 
MCT'.)f<. TITLE 

"1 ANuF AC TUJ: El" 

DATE : 85-08-28 PAGE NO: 108 
D EP Af... T~ENT : PROJECT 

CLIENT NO : 
!<.E't'ISIJN :5 DATE : 22. 08. 8 5 

CCNOENSATE PUMP 

FEED ~ATER PUMP FOf\ WASTE 
hEAT B.JlLEf\ !STANO-Bl') 

120 1/H 
800 M 
APPf..CX.l ,5 T 

LOCAL 

TUF-BlNE DF<.lVEN 

C..Ol"lD EfliSA TE PUMP 

FEtD k~TER PU~P FOF SULPHUR 
PLANT BOILERS. 

75 T/H 
75 M 
APPF.CX.0 9 4 T 

***600-376-0500-Ml *** 30 
FEED wATEf.. PUMP 

LOCAL 

*** 



I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

2UTOKJ~?J CY/ENGINEERING DIVISION 
D~~J=CT :PPCL P~~ITE SMELTER 

CL I E\T :PPCL 
occu~=~T:EOUIP~ENT LIST (ATNB) 
Ql:TOKUMPJ NG :360 100 900 001 ALTl 
DESIGN :AKI 

60()-376-0600 

EOUlP-.iE~T TYPE 

TYPE 
s::~VICE 

CAPACITY 
HEAD 
IN Ei GH f 

jlol A~ JF AC rui:; .: p 

600-376-0700 

ECiJIDMENT TYPE 

SER VI CE 

CAPACITY 
HEAD 
WEIGHT 

MC";OI<. ~J.HATING CK~) 
'1CTCI< TITLE 

Mti"iUF AC rui:; ER 

DATE :85-08-28 PAGE N~: 109 
0 EPA~ TM ENT : Pf<.OJtC.: T 

CLIENT NO : 
l'F.VISIDN :5 DATE :22.08.85 

CCNDENSATE PUMP 

TURe lN= Of<. IVEN 
FEED ~ATEP PU~P fOf<. SULPHUR 
PLANT BOlLEF..S tSIANO-BYt 

15 T/H 
75 M 
APPF<CX.0,4 T 

LOCAL 

CCNOENSATE PUMP 

FEED ~ATEF.. PUMP FOP AUXILIARY 
ecJLEi-1 

20 T /H 
130 M 
APPRCX.0,4 T 

***600-376-0700-Ml *** 15 
FEED wAT Ek PUMP 

LOCAL 

*** 



I 

I 
I 
I 
I 
I 

I 

I 
I 

I 

I 
I 

f'· 
,,. 

I 

I 

I 

I 

' 

OUTOKUMPU CY/ENGH'r.ERING DIVISION 
PROJECT :PPCL PYFITE SMELTER 

CLIENT :PPCL 
DCJCU~ENT:EC~it::o-!Et\T LIST lATNB) 
OUTOKU..,PU NO :31'>0 100 900 001 ALTl 
DESIGN :A1;.: 

600-514•0100 

EOUIP~ENT TYPE 

TYPE 
SERVICE 

C .APAC ITY 

wEl GHT 

M t.NUF AC TUF ER 

600-556-0100 

E OU IPME NT TYPE 

TYPE 
SERVI CE 

CAPACITY 

MANUFACTUf<ER 

OAlE :85-08-28 PAGE NO: UO 
D EP AE\ TMENT : PROJECT 

Ci.IENT NO : 
REV IS lON : 5 DATE :22.oa.as 

FEED TANK 

FEED WATER TANK 
FOR '11ASTE HAT BCILEI<. 4ND 
SULPHU~ PL~NT BOILERS. 

VGLU~E:l75 M3 

PRES SURE: !5 BAR 
APPf<.CX. lOC T 

LOCAL 

TURB CA LT ER ~A TOI'. 

CONDENSATE TVPE TU~BINE 
PRODUCTICN OF ELECTkIC POWER 

25 Mk ELECTRIC POWER 

FOREIGN 



• 
I 

• 
I 

• 
I 

t 

' 
• 

' f 

OUTCKJMPU CY/E"lGI~EEl'.lNG DIVISION 
DF<.CJECT :PPCL PYRITE SMELTER 

C LI EN T : PP CL 
D~CU~i:NT:EQUIPMENT LIST (ATNBJ 
OUTOKUMPU NO !360 100 900 001 Al.Tl 
DESluN :AKI 

100----0 

': OU I P t.!E NT TY PE 

"lA"lUF AC TUP ER 

soo-----o 

EOUIP~ENT TYPE 

MA~ UF AC TUf: ER 

9 00-----0 

EQ~IP"IENT TYPE 

DATE :85-08-28 P"uE NJ: Hl 
DEP.6RTMENT :Pf\OJECT 

CU ENT NO : 
f<.EVISION :5 DATE :22.08.85 

OXYGEN PLA~T AREA 

FOREIGN 

LIME SIGNE SLURRY P~EPARATION 

LGCAL 

• 

-.ATER Tr< EA lMENT ARE.t~ 



I 

I 

I 

OUTJKJ~P~ SY/ENGINEERING DIVISION 
Di;\QJECT :PPCL PYF<ITE SMELTER 

Cll~NT :PPCL 
DOCU~ENT:i:CUIPMEl\T LIST (ATNB) 
OUTOKU~PU NO :360 100 900 001 All l 
DESlG"l :AKI 

9 so-----o 

ECUIP"'l':NT TYPE 

,., A~UF AC TUf< ER 

DATE :85-08-28 PAGE ;~:i: i.12 
DEP Ai' H4ENT : PJ<OJECT 

Cll ENT NO : 
REVISION :5 DATE :22 .08.85 

CJMPRESSED AIR STATION 

LCCAl 



I 

I 

I 

I 

I 

OUTOKUMPU ENGINEERiNG 
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• 
I 

CUTJKU~PU lY'ENGINEERlNG DIVISICN 
P~CJ~CT :PPCL PYRlT~ SMELTE~ 

CLIENT :PPCL 
DOCUME~T:M:TCR LIST (B) 
JUTOKIJ"IPl.J NCI :360 100 900 001 ALTl 
D~SIGN :AKI 

2 C>0-----0 

E Qi.J 1 P ~E t\T TYPE 

2 10-----o 

t: CJ I P ~ :: r'i T T Y P E 

I·~ 210-1 lt>-ClOO 

I 

I 

I 

I 

I 

I 
I. 
I 

I 

I 
I 

E Cu IP'-IENT TYPE 

210-116-0200 

E OJ 1 PM E tH T Y P E 

210-116-0300 

E O:J IP "1E NT TYPE 

2 l 0 -1 16 -0 4 () 0 

EQUlP"'iE:NT TYPE 

2 l 0-117-o1 0 0 

E QU l P "ltr._T TYPE 

210-111-noo 

DATE :85-08-28 PAGE NO: l 

OEPART~ENT :PROJECT 

C LI Et, T NO : 
l'EV!SIQN :5 DATE : 2.2. 08. 85 

FLASH SMELlE~ AREA 

DRYER AND fSF FEED AREA 

CCNC E~TI<. ATE CAY Bl N 

CONCENTRATE CAY BIN 

CCNCENTRATE DAY BIN 

CAY BIN 

lJl<IEC CHAR(c dlN 

OHE:D LHA:<(E Blf'.; 



' I 

I 

I 

' I 
I 

I 

I 

I 

I 

'JUTCKU,,.PU CY/El\Gl~~Et\ING ~IVISIGN 
~~~JECT :PPCL PY .... ITE SMElTE~ 

CLIE\IT :PPCL 
u'JCU~E~.T:MCT':1 F- LIST (Bi 

:;uTJKuMPU 1\0 :3l0 100 900 001 ALTl 
D ES I GI\ : AK I 

21C-167-0100 

EQJIP~t~~T TYPE 

"'GT:JR "JC.HATI"JG (t~'°'J 

~DTCF< TITLE 

210-1 67-02 Ou 

EOJIP ... ENT TYPE 

"1CT'.:1R l\J./t\ATlNC:. (K~l 
MCT Ji< T I TL E 

2 10-l 6 7-0300 

EO:.JlP"1ENT TYPE 

"l'JTCR "JD.IF<UING (Kt•d 
MCTOF TITLE 

2 l 0 -1 6 b -o l 0 0 

EQUIP"1~NT TYPE 

MC1CI< 1'!0./FATING (KW) 

"IJT Of< TITLE 

2 10-168 -0200 

EQJIP"1ENT TYPE 

"''.:TC~ ~.J.IFATING (KW) 
~ ::T ::r< T I TL E 

DATE :85-08-28 PA~E NO: 2 
DEPAklMENT :P~OJECT 

CLIENT NO : 
t'EV ISIJN :5 DATE :22.08.85 

i'EL T :Of\\IE '10 R 

*** 210-167-0100-Ml*** 4 
BELT CCf..iVE \'Cf\ 

BE:L T CCNVE YO R 

*** 210-lb7-0200-Ml*** ll 
BELT CONVE'IGR 

EE:LT C2NVE'luR 

*** 

*** 

***210-167-0300-Ml *** 3.0 *** 
EEL T CONVE'tOR 

D~AG CONVE'IGR 

***210-l6d-Ol00-Ml *** 7,5 
ORA~ C.ONVE \'GR 

Dk AC. CON VE 'YOR 

**~~l0-lb8-02JO-Ml **~ 7,5 
OF.AC. c:iNvE ~Of.. 

*** 

*** 



t 
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I 
I 

''· .. 
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I 

t 

I 

l 

JUT~~JMPU CY/E~Gl~EERING Dl~ISION 
Pf<.:JECT :PPCL PYFITE SMELTER 

CL I ENT : PP CL 
') C:C U "1 :: N T: >.ii : T S t:I L I S T ( e I 
:LToi<U"lPU r;C !3b0 100 9CO 001 AlTl 
~ESIGN :AKI 

210-170-0100 

:: CU I PM~ NT TYPE 

~CTOR t-..Cl./RATINC ( K "l 
"1CTOR TITLE 

2 l 0 -1 94 -o l 0 0 

EQUIPMENT TYPE 

MCTOR NG./RATING ( K wJ 
-.,OTGR TITLE 

210-194-0200 

E OU l p-.,E l\T TVP E 

"10T OQ NO./RAT!NC, 'K~O 
MGTC'!<. TITLE 

210-Z 12-0 l '.>O 

:: CU IP MO: NT TY~E 

M:::·T JR ~CJ./R.t.Tl"JG ( i<.,.. I 
"IC:TGK TITLE 

2 l0-2 i8-010:> 

::c;;JID~ENT TVP!: 

"1C TGI< '-i C. /I< A Tl NG ( K iloi) 
I.JCT ci:. TITLE 

DATE : 85-08-28 PAGE NO: 3 
DEPAkT~ENT :PROJECT 

CLIENT NO 
REVISION :5 DATE :22.oa.as 

0 1-;EUMATIC w NVEYOk S\'STEM 

***210-170-0100-Ml *** 132 *** 
Alf.. SL Ow ER 
~U210-l 70-0 l00-M2 *** 132 *** 
AH BL O~ER ,STAND BY 
***210-l70-0100-M3 *** l. l *** 
Al R LOCK 
***2l0-170-0100-M4 *** l t l 
AlR LOCK 
***210-170-0100-MS *** 5 *** 
J.<ETUf..N AH. FAN 

MULTICGIL Ci\ YE!'. 

*** 210-19 4-0100-Ml*** 160 *** ~ULTlCGIL Di. YE I' 

MULT.ICGIL DR YER 

•**210-194-0200-Ml *** 160 *** MULTICCIL CRYER 

EXHAUST A I f< FAN 

*~"2 10-2 l~ -0100-Ml *** 45 *** 
EXrlALST AH FAN 

t El T FEE DE I" FOf< CONCENTkATE 

:j<"'"' 210-21&-0100-Ml*** 1. 'j *** 
E::: l T FEE DE~ 



I 

I 

I 

I 

I 

I 

L 

I 

I 

I 

I 

JUTOKU~PU CY/ENLlNEERING Dl~iSlCN 
Pi'.GJECT :PPCL PYr ITE S"1EL TER 

C L I EN T : P PC L 
'.JOCU~Er~T~MC":TOR LIST (BJ 
JUTOKU,..P:J NO :3oC 100 900 001 ALTl 
CJ ES IGN : AKI 

210-218-0200 

"1.::'T'J!<. NC./kAT ING CK..,) 
"lCTCF TFLE 

2 10-2 18-J300 

::OJ!P~ENT TYPE 

~CT CF NC.IF AT ING (KW l 
"ICTOi:; r nu: 

210-218-::>400 

EQUI?~ENT TYPE 

MCT CK ~O.!F< AT lNG ( Krd 
MGTC!<. TITLE 

2 10-411-0100 

EOUIP"1ENT TYPE 

~C:TC" r-i8.H AT ING (KW) 
~GT CF TITLE 

I 2 i o-4 1 1 -a i o o 

E~U1P"1E~T TYPE 

I 
2 n-----o 

I 
22Cl-10b-0100 

I E CU 1 P ~ E ~. T TY P E 

D .\TE : 85-08-28 PAGE NO: 4 
DEP~RT~ENT :Pf<.JJ[Cl 

C~I ENT "40 : 
FEVISION :5 DATE : 22. 08. 8 5 

EELT FEEDEf< FOR CONCENTRATE 

*** 210-21&-0200-Ml*** 7,5 *** 
eELT FEEDER 

BELT FEEDEf< FOR CONCENTRATE 

*** 210-218-0300-Ml*** 7,5 -.:o 
BELT FEEDEf< 

***210-218-0400-Ml *** 3,0 *** 
BELT FEEDEf' 

V iBI< AT l~G SC FIEEN 

***210-411-0100-Ml *** 15 
V It F AT l N ~ SC RE H: 

EAG flllEf<. 

~~ANULATIC~ BASIN 

*** 



I 

I 

I 

I 

'( 

I 

I 

I 

I 

t 

' 

'.::UTJKJ~PU CY/~"JGlNEERING DIVISION 
Pf\SJECT :PPCL PY~ITE SMELTEI\ 

CLIENT :PPCL 
DOC u~n. T: ~[ TCf< LI s T (8) 

'.JUTGi<U"'PU NIJ :360 100 90G 001 ALTl 
D ES I GI\ : A" I 

220-108-0200 

220-131-'.HOQ 

E OU l P ~t NT TY PE 

220-131-0200 

E OU 1 P ~ ~ NT TY P E 

22J-131-0300 

EOUIPMENT TYPE 

220-l31-04QO 

cOUlPM~NT TYPE 

2 20-131-0530 

EOUIPM.Er\T TYPE 

' 2 2 0 -1 31 -Cr 6 0 0 

E OU IP "IE I\ T TYPE 

I 220-133-0100 

E QJlP~E'\JT TYPE 

• 

DUE : 85-08-28 PAGE ND: 5 
DEPAf..l~ENT :Pl\JJECT 

C.Ll ENT NO : 
t:EVISlON :5 DATE :22.oa.a5 

G~ANULATIG~ BASIN 

(wAL DUST EUR NER 

r 
CCAL DuST BURNER 

I 
i I 

(QAL DUST fUF\NEF. 

COAi. ous:r BURNER 

CGAL CUST EU RN ER 

(CAL DLSJ EUkNEF 

AUX1U4~Y BURNEf\ 



I 

I 

I 
I 

I 
I 

I 

CUTJ~iJ~DU CY/E~GINEERI~G DIVISION 
PkJJ:cr :PDCL ?Yf\ITE SMELTER 

CLIENT :PPCL 
~ccu~=~T:~cro~ LIST LB> 
'.JLJTCKu""Pl.J ~.:i :360 100 900 001 ALTl 
DESI~~ :AKI 

220-13.3-0200 

EOUIP~:NT TYDE 

220-140-GlOO 

I c 2 2 a -1 40 -o 2 a o 

E OU IP ~ENT TYPE 

I 
220-l't0-0300 

!:CUlP~=NT TYPE 

2 20-140-0400 

I E QL! l PMU, T HPE 

I 
220-140-0500 

I E Cu IP'1ENT TYP:: 

I 220-140-0AOO 

I 
= "lJ IP "1~ rH TYPE 

I z 20-161-0 i o a 

E OU IP~: ~.T TYPE 

t "'lCT ::.~ ~ ':.! • H A T I "i (, ( K •d 
"1::. T j;.. TITLE 

JAT£ :85-08-28 PAGE NJ: 6 
DEP~T~[Nl :PROJECT 

CL l ENT t-\J : 
REVISION :5 DATE :22.08.85 

AUXILIARY EURNER 

SLAG LAUNDER wITH CGVERS 

SLA~ LAJNUER hliH CCVERS 

SLAG lAUNO~ ~ITH COVERS 

SLAG LAUND EK ..,llH CCVEk:i 

(> f< At, UL AT I J " LAUNDER 

GF-AM.;LAT 1Cf\ L AUl\JJEf.-

BELT C. Dr• V E YCJ P 

•**L20-167-0l00-Ml ***l l *** BELT CGl\iVE ~Gt\ 



' I 
I 
I 

I 
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I 

I 

I 

I 

I 

i 

JUTCKJ"1PU CY/ENGINEERl~G DIVISION 
PF<:JECT :PPCL PYl<ITE !>~ELTH 

CLIENT :PPCL 
J::::cu~E\T:~·i:-rci: LIST (8) 

OUTJl(UMPU r-..:i :3t.0 100 900 001 ALTl 
DESIG~ :AKI 

220-174-0lJO 

E ~U l P "'~ ~T TYPE 

"1 CT C: P N C. I I< AT I r~ G ( K 111) 
"l:TCI< TITLE 

2 28-1 74-0200 

E QU IP "'It ~~i TYPE 

MCTOi< ~.::;.HATING (Kwd 
~'.JTCR TITLE 

220-198-0100 

ECUIP"lEt-..T TYPE 

220-198-0?.JO 

EQU1Pi1ENT TYPE 

2 20-212-0100 

ECJIP"IENT TYPE 

"IOT :;R r.O./l<ATING (Kw) 
MCT~R TITLE 

22'J-2 U-0?00 

E CJ Io "IE NT TYPE 

~DT JI<. "lC./1'ATI~G (Kw J 
M'.:ITOr< 1 ITL E 

2 20-2 12-0300 

E OU lPM::~T TYPE 

"IC. T GF: ·~:..;r. t. TI !\JG ( K lid 
~CTC:R TITLE 

DATE : 85-08-28 PAGE NO: 7 
OEP~RTMENl :PROJECT 

CUENT NO: 
REVISl'.JN :5 DATE :22.06.85 

!<AKE CLASSIFIER 

~**220-174-0100-Ml *** 11 
F. AK E C LA SS IF I ER 

FAKE CLASSIFIEI< 

***220-174-0200-Ml *** 11 
f<AKE CLASSIFIER 

GAS OUCTWJl<K 

GAS DUCTwOJCK 

Pi--OCESS AIR f4N 

*•* 220-21L-0100-Ml*** 160 
Pl<OCESS AH FAN 

P!<CCESS AH FAl"t 

*** 220-212-0200-~l*** 160 
Pi<iCESS Al~ fAN 

CCJMbLST1GN A If\ FAN 

***220-212-0300-Ml*** 110 
CClllBUSTICN AlR FAN 

*** 

*** 

*** 

••* 



' 
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I 
I 
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I 

I 

I 

I 

:uTCKJ~PU CY/E~GlNEERI~G DIVISION 
~R~JECT :PPCL PYFlTE SMELTEP 

CLIENT :i>PCL 
DCCUMEl\T:M:TIJI<. LIST &BJ 
CUTO~UMPU NO :360 100 900 001 ALTl 
DESIG~ :AKI 

220-223-0100 

EQJii>"'1E~T TY':lf 

MC·TO" ~·.C./RATJNG (Kiri) 
MGTGR TITLE 

2 20-2 23-02 JO 

E OiJ IP fo1E NT TYPE 

MCTCR ~C./"ATING (KW! 
"lCT CF r n l E 

220-261-0J.00 

EOUIP"lENT TYPE 

220-289-0100 

;;cJIP"lENT TYPE 

220-289-0200 

E OJ IP ,,,ENT TYPE 

220-289-0300 

El;ii.JIP,,,:NT TYPE 

2 20-2 89-::>.:, 00 

ECU1P~ENT TYPE 

DATE :85-08-28 PAGE NO: 8 
DEP~FTMENT :PROJECT 

CUENT NO: 
REV IS ION : 5 DATE :22.oa.ss 

DHED CHARCE DRAG FEEDER 

***220-223-0100-Ml *** ll 
Ci:\AG FEEDEF 

DRIED CHARGE DRAG FEEDER 

***220-223-0200-Ml *** li 
[,t\AG FEE DEF 

FLA Sh SMELTING FURf\ACE 

JACKET nATER HEAT EXCHANGER 

JACKET wATER HEAT EXCHAN~ER 

SPt- A~ oil T- -
,. .. I C!'I ioEAT E.X:CHANlJER 

~PRAY WATER HEAT EXCHANGER 

*** 

*** 



I 

I 
I 
I 
I 
I 

JUTCK0MPU CY/ENGINE~~ING DIVISION 
PFCJECT :PPCL PY~ITE SMELTER 

CLIENT :PPCL 
oocu~=NT:MCTO~ LIST (bJ 
OUTGKU~PU 1\:2' :360 100 900 001 ALTl 
DESIGN :AKI 

2 20-318-01 JO 

ECUlP~ENT TYPE 

~CTO~ NC./~ATlNG tK~I 

M':'TOR TITLE 

I' 220-376-0100 

'.:QUIP ME NT TYPE 

I 
I 
I 
I 
I 
I 
I 
I 

MOTO" N2./f<ATING (K,.t 
"ICTOi:- T 11L E 

220-376-0200 

E CU IP"IENT TYPE 

"IQTGR NO./fc.ATING (K"d 
MCTCR TITLE 

220-3 76-0400 

E OU I P "IE NT TY PE 

'ICTCR NO./~ATI"JG IK~I 

MOT GR TITLE 

220-376-0500 

E:WUIP"l~NT TYPE 

MCTC1; NO.nATING (Kril 
~:no~ TITLE 

220-376-0700 

EQUIP"IENT TYPE 

"IC.TGF ~lQ./FUING (K~J 

"ICTC~ TITLE 

DATE :85-08-28 PAGE Nu: 9 
DEPb~TME~T :P~JJECT 

CL l ENT ~G : 
REVISION :5 DATE :22.08.85 

CVERHEAD TRAVELLING CRANE 

***220-318-0100-Ml *** 11 *** 
OVERHEAD TRAVELLING CRANE 
***220-318-0l00-H2 *** 2,2 *** 
CVE~HEAO l~AVELLlNG CRANE 
***2£0-318-0l00-M3 *** ltl *** 
CVERrEAD TRAVELLING CRANE 

JACKET ~ATER PUMP 

***220-37b-Ol00-Ml ***200 
JACKET wAT El-< PUMP 

JACKET wAT E~ PUMP 

***220-37b-0200-Ml ***200 
JACKET wATE~ PUMP 

SPf<.A'r WATE~ PUMP 

***220-37~-0400-Ml *** 90 
SP~AY hATE~ PUMP 

SPFAY ... ATEF< PU~P 

**~220-376-0 500-Ml *** 90 
SPf. A'r "ATE!< PUl-IP 

&f.ANLLAilO~ ~ATER PUMP 

***220-376-0700-Ml *** 90 
G~A~ULATlC~ ~ATER PUMP 

••• 

••• 

••• 

*** 

*** 



I 
I 
I 
I 
I 
I 

I 
I 

CUTC~U"IPU CY/~NGIN~ERING DIVISION 
P FD J !: CT : P DC l PYF IT i: S ... ~ l T E I< 

CLIENT :PPCL 
J CC U "IE "-l T: "'1 : TC P LI ST lB J 
QUTOKU~PJ NG :360 100 900 001 ALTl 
DE SIG~ :AKI 

E Q•JI P"1~NT TYP:: 

\l(:T:Jf. r;G.lf-ATlNG (K._J 
MCT OR TIT L!: 

220-370-0900 

!:CJIP"ENT TYPE 

~QTCP NO./f.ATING CK~) 

"1CTC~ I Ill E 

220-435-0lJO 

I 220-519-0lQO 

EWIP~E:!'\T TYPE 

I 
I 
I 
I 
I 
I 

' 

220-519-3230 

EOUlP"!:;NT TYPE 

220-519-03~0 

220-519-04JO 

E '-iU IP "1 E rH TY P: 

::>ATE :aS-08-28 PAGE NO: 10 
DEPA~TMENT :PROJECT 

Cl !ENT NG : 
REV 1510~ :5 DATE :22.os.as 

GkA~ULATlO~ RATER PUMP 

***220-376-0800-Ml *** 90 
GRANULATlC~ wATER PUMP 

GkA~ULATIC~ wATER PUMP 

***220-j7o-0900-Ml *** 90 
GRANULATIG~ ~ATE!< PUMP 

CCNCENT~ATE 8UkNER 

JACKET wATEK TANK 

SPRAY nAT::~ TA~K 

Cl L TANK. 

Cll TANK 

*** 

*** 



I 

I 

I 
I 
I 
I 
I 

~UTOKU..,PU OY/ENGl~EE~l~G DIVISION 
P1CJ::CT :PPCL PYHTE SMELTE~ 

Cll E.._T :PP':l 
DOCU..,E'-.T:"'1CTOR LIST (6) 

uUTQKJ"IPU NO :360 100 900 001 ALTl 
DESIG~ :A~l 

2 30-----o 

Ef.1Ul1=""1ENT TYPE 

23J-l24-:)l:J0 

E ~JI P ME NT TYPE 

1'.· 230-198-0100 

EuUlP"1EtH TYPE 

I 
230-212-0100 

E CJ IP"11;''H T VP E 

I "10T OR N:J./i;HING (KW) 
M[JTOR TITLE 

I 2 30-~ 12-0200 

I 
E CU IP "1': NT TYP= 

MC'TCJ; NO./F:ATING (Kw) 

"1GT:JR T Ill E 

I 
230-372-0100 

I '.:CU ID~;:: NT TY;:> E 

I 2 30-3 72-0200 

I E CU 1 P "'E "i T TYPE 

I 2 3 :J - 3 7 2 -o 3 0 0 

E QJ Ip..,:; NT TYPE 

I 

DATE :85-08-28 PAGE NO: 11 
DEPAkTMENT :PROJECT 

CLIENT NO : 
I\ t: V IS ION : 5 DATE :22.08.85 

PRGCESS GAS ~ANDll~G AREA 

nASTE HEAT 8CILER 

~AS our. T ~a F'K 

Pi<LCESS GAS FAN 

***230-212-0100-Ml *** 250 *** 
PROCESS ~A 5 FAN 

PkOCESS &AS FAN 

***230-220-0200-Ml *** 250 *** 
Pl<:JCESS GAS FAN 

EJECTC~ 

EJECTOR 

EJECTOf<-



I 

I 

' 
I 

I 

I 

I 

I 

CUTCKU~PU CY/E~GINEERING DIVISION 
P~~JECT :PPCL PY~ITE S"IELTER 

cui:"lT :PPCL 
JCCU"IE\ T: MJTOR Ll ST (Ed 
QUTCKU~Pu NO :3t-0 100 900 001 ALTl 
DESIGP\J :AKI 

230-376-0l:)O 

EOUIP"IENT TYPE 

MCTOR NJ./~ATING (K~l 
~CTOP TITLE 

2 30-3 76-02 00 

EQUIPMENT TYPE 

230-421-0100 

EQUIPMENT TYPE 

~CTDR NO.l~ATING (Kwl 
l.l'::;TOR TITLE 

2 30 -4 21-0 2 00 

EOUIP"IENT TYPE 

M :: T C R ~JO • IF A T I NG ( K ~ ) 
MCTOR TITLC: 

2 jQ-562-0100 

E (JU IP ME NT TY P E 

2 30-5 02-02 00 

~ CJU 1 P "1E "i T TYPE 

2 40-----o 

EOUIP~ENT iYPE 

DATE :85-08-28 PAGE Nu: 12 
DEPARTMENT :PROJECT 

CLIENT NO: 
REV IS lQN : 5 DAT E : 22 • 0 B. 8 5 

r.ATEf.I PUMP 

***230-376-0100-Ml *** 200 *** 
~rlB CIRCULtllCN wATER PUMP 

.,iATEF. PUMP 

ELECHOSTATIC PRECIPITATOk 

*** SEVERAl,TOTAl *** 90 *** 

ELECTt<-QSTAllC PRECIPITATOR 

*** SEVERAl,TCTAL *** 90 *** 

DISC VALVE 

DlSC VALVE 

FLUE DuST hANDLING AREA 



~- ---

' I 
I 

I· 

I 
I 

I 

I 

I 
I 

I 

I 

I 

' I 
• 

JUTOKU~PU CY/E~GlNEERING DIVISION 
PR0J~CT :PPCL PY~ITE S"1ELT~R 

CLIENT :?PCL 
DOCUM~NT:~JTOk LIST (Bl 
'JLTOKul-iPU f'.10 :3b0 100 900 001 ALTl 
DESi~~ :AKI 

~ 40-140-0100 

::OJ IP-.,ENT TYP!:: 

240-168-0l '.lO 

EQUIP"IF.NT TYPE 

"1CT OR ~: C. I f; AT I ~ G ~ K 1-i J 
"1C:TOI< T ITL'= 

240-168-0200 

E i:lU I P"I~ NT TYPE 

"'1 GT GR ~, J. /I< AT l NG ( K ~) 
MC:TCfi TITLE 

240-108-0300 

E OJ IP "1c NT TYPE 

!W!OT CR NC.HATING (KW) 
loll:JTO~ TITLE 

240-168-0400 

EOLJlP"IENT TYPE 

'-1 CT CF "l C. I ~ ~ T It..; G l Kw) 
"1:JTC~ TITLE 

240-169-0500 

E :JU IP ~f r. T T'r p E 

"1CTO~ NC.Ht.TING ( Kril 
.., c r c~ TITLE 

24:J-209-:Jl:JO 

=ouIP..,ENT TYPE 

DATE : 85-08-28 PAGE NJ: 13 
DEPA~TMcNT :PKOJECT 

Cl I ENT NO : 
KEV ISION :5 DATE :22.08.85 

LAUNDER 

O~AG CO~VEYO~ FOR ~HB DUST 

***240-168-0100-Ml *** 5,5 *** DRAG CJNVEYDR FOR hHB DUST 

D~AG CONVEYCR FJR EP DUST 

***240-lbS-0200-Ml *** 3 *** 
O~AG CONVE~~R FOR EP DIJST 

DRAG CONVEYO~ FD~ EP DUST 

***240-168-0300-Ml *** 3 ••• 
DRAG CO~V~YGR FQR EP 01.JS T 

C~A~ CONVEYOR FJR EP DUST 

*** 240-168 ··O 400-Ml *** 3 *** Of< AC. CONVE\GP Felt<. EP OUST 

DR AG (,CJNVE 'tOf< FOF< EP DUST 

***240-168-0 500-Ml *** 3 *** OF A(, CONVEYCf' FuR EP DUST 

lr.ATEf< LGCK 



t 

,'..-

I 

I 

I 

I 

I 
( 

f 

I 

I 

I 

I 

f 

' 

JJTC<UlolPJ CY/E~Gl~EEhING DlVlSICN 
P~JJECT :PPCL P\~ITE S"1ELTE~ 

CLIENT :DPCL 
D ClC U "l E N T : ~: T 0 P LI S T <B ) 
':UTOK.UMPU NQ :360 100 900 001 ALTl 
DESIGN :At<I 

240-209-C200 

:: OU I P 1o1 EI\ T TY PE 

240-209-0300 

:: OU I P"IE NT TYPE 

240-209-0400 

E OU IP ~ENT TYPE 

2 40-2 09-05 '.)0 

E OU I P ... E NT TYPE 

240-374-0300 

E CU I P"lE NT TYPE 

"10T CR NO./f<ATING ( K Joi) 

"1CTOR TITLE 

2 40-3 74-04JO 

ECUIP"'1i:NT TYPE 

MCTGt<. l\JC./FATING (Kw J 
"1C T ~ R TI TL: 

2 40-3 7c.-O l 00 

E OJ l P "1t NT T YI-' E 

'CTC'< r~::i.1r;_t.1 me, { K wd 

~ ':'T ~I' TI TL:: 

DAl E : 85-08-28 PA:iE NO: 14 
OEPA~l~ENT :PROJECT 

CLIENT NO : 
REVISION :5 DATE :22.08.85 

kATEF< LCCK 

;.ATER LOCK 

wATEi< LC:CK 

tllAT EI< LGCK 

SL UF- RY PUMP 

***240-374-0300-Ml *** 7.5 *** SLUl'l<Y PU"I F 

SLU~f<Y PUMf 

*** 2 40-3 74-0 400-Ml *** 7.5 *** SLl.Jf'I ~ Y PUM f 

"ATHOi PUMP 

***240-376-0100-Ml *** 15 *** 
to.AT H PUho\P 
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CUT~KU~PJ DY/E~LINEERlNG DIVISION 
P~CJECT :DPCL Pvr..ITE S"'IELTE~ 

CllE'H :PPCL 
QCJCu..,::r-.T:~CTCR LIST <Bl 
~UTCKuMPJ NO :360 100 900 001 Al Tl 
JESIGN :AKI 

2 4 '.) - 3 n -o 2 o a 

E !JU IP~ENT TYPE 

""'.JT CR .._Q./FATING ( K.w) 
MCTGf\ TITLE 

240 -518-)100 

ECUIPMU:T TYPE 

240-5 32-0100 

E OJ lD'1ENT TYPE 

MOT C~ r-G./R4TING ( K fl) 

"'IC,TCJ<. TITLE 

3 0'.)-----0 

E CJ IP "1E NT TYPE 

3 10-----o 

E.;)U IP"1ENT TYPE 

Jl0-129-0lJO 

E QJ IP "IE '; T TYPE 

"'ICT CP ~Ci.IF AT ING ( K ~) 
"'I 07 Gk TITLE 

DATE : 85-08-26 PAGE NJ: 15 
DEPAhTMENT :PRJJECT 

Cl I El\ T NO : 
r.. EV IS 10"4 : 5 DATE :22.os.as 

~AT EF<. ?UMP 

***~40-376-0200-Ml *** 15 *** L'IATER PU"'IP 

PUMP TANK 

THICKENH 

***240-532-0100-Ml *** 3 *** 
THICKEf\iER 
***240-532-0100-MZ ••• 3 *** THICKENER 
~**240-532-0100-M3 *** 0,5 *** 
lHIC KENH 

SULPHUF PL ANT AREA 

SULPhUR FECCVE~IN~ Ar.EA 

SUL PHU~ C.Jt\JE~Sitll..; BOILE~ 

*** 310-12 <r Ol 00-Ml*** 110 *** Clf<.C.Ul AT IJ~. ~ATEF PUMP 
*~* 310-12 c;.-0100-M2*** 90 *'°''°' 

CIKC.i.JL AT lOr<.: wt. T ER PUMP 
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CUTJ~U~PJ :Y/~NGI~EE~l~G DIVISION 
PR:JECT :PPCL P~~ITE S~ELTER 

CLIE~T :PPCl 
DJCu1.1:~;J:'-'JTC.R LIST (8) 

JUTC~u~Pu NO !360 100 900 001 ALTl 
~ESI;~ :AKI 

3 lJ-129-02:'.lO 

E CJ IP "1E "<1 TYPE 

._,'.:TOI' ~.C,./r..ATING ( K ~.,; 
"lC-·TCP TITLE 

3 l 0-1 90 -8 l D 0 

E C.J l P.., Er\ T TYPE 

310-198-~200 

E OU IP 1o1:: ~H TYP;: 

310-204-0100 

E OU I P~E NT TYPE 

310-209-0100 

EQUIP~= NT TYPE 

310-209-0200 

EuJlP"1'°~T TYPE 

3 l'.)-209-0300 

E OU IP "IE NT TYPE 

3 lJ-2 12-JlJO 

: CJ I P '1 :: ~-'T T v PE 

"1~i cc: t,'J./~ t.T lNG (KW! 
..,c.T'Jf' T I TL E 

DATE :85-08-28 PAGE NJ: lb 
ilEPAhT~ENl :PROJECT 

Cll Efl.T NJ : 
FEvISIJf'..I :5 DATE !L2.08.85 

GAS CCCiLJ"4C: E.:ill ER 

***310-129-0200 *** 110 *$* 
(l ti.(. UL AT IO~ ftATEI' PUMP 

C.AS DlJCT 

GAS DUCT 

STACK 

~AT ER LCCK 

;.ATER LGCK 

ilATE~ LCCK 

P~DCESS GAS FA ri 

***,j 10-212-ll 100-~l *** lbO *ii<* 
P~CCE~S GA ~ FAr-. 



: l... T JK. Ll ~· PU '=t/E:NGINEEP ING DIVISIGl\i OAT E : 85-06-28 PAGE NJ: 17 
Pi:;JJ~CT :PDCL P't PIT E S~ELTEF<. JEPAf.. l"'1ENT : Pk.OJE CT 

C LI !:NT :t:>PCL 
'.)CJC.U1'1=r-..T:~:Tc~ LIST (B) 

::; UT OKLJ"I PJ ~- J :360 lCO 900 001 AL Tl C LI Ef'llT NO : 
'JESIG~~ :AKI i:; EV ISIJN :5 DATE :22. 08. 85 

I 
:; 10-2 i2-n oo 

I E QJ IP l'.IE NT TYPE PRCCESS GAS fAN 

"1:;T[k r.;:::./p; ATP.JG ( K") ***310-212-0200-Ml *** HI) *** 

t "'1C1TC~ 1 JTL E PPOCESS GA~ fAllJ 

I 
310-2 12-:)300 

".: QJ 1P"1E NT TYPE CCMBUST!ON AlR FAN 

I:: ~CT IJ" ~;G./l<H I'JG ( K,. I ~**310-212-0 300-Ml *** 132 *** 
"IC'TCI: T ITL c CiJMB UST 1 ON AIR FAN 

I 3 10-2 12 -04 00 

I 
E OJ lPl'.IE NT TYPE CuME.LSTIOl'-4 AIR FAN 

"1 CJT O~ r.O./l<ATING (KWJ ***310-212-0400-Ml *** 132 *** 
~CTGI' TITLE CGMBUSTION AlR FAN 

310-212-0500 

E OU1P"'1H;T TYPE FAN 

''10TCR t\ O. / P. AT I NG (KW) ***310-212-0500-Ml *** 160 *** 
I "1 ·::;T Gr- Tl TL E E.XHA i.JS T GA~ FAN 

r 310-212-0oOO 

EOu IP~ENT TYPE FAN 

I "'::,T 0~ 1\J./!:4TING ( Ktd ***310-212-0600-Ml *** 160 *** 
~~T Ci' T J TL E tXHA U!:> T GAS FAN 

i 
310-212-070') 

I EO!JlP~EU TYPE CCMbUSTlCN AIR FAN 

1.1:ir-:i: r.J./'-1\TIN(, ( K~) ***310-21~-07JO-Mi ••• 75 . ... 
I 

"1CT C•F< TITLE CCMBL.)TlGN Al F< FAN 

I 

t 



I 

I 

I 

I 

I 

I 

I 

' I 

I 

:JTC'<U~PJ ::v1::-..GI~EERlNG DIVlSIGN 
i)i::.JECl : 0 PCL PYFITE S111ELTE~ 

CLIE~T :PPCL 
OCCU~E~T:M:TO~ LIST (b) 
~UTa<.uupu ~;J :3t.O 100 900 001 ALTl 
DESIGN :AKI 

310-2 b-080::> 

E C'J I? M:: NT TY P ~ 

"1'.JTJi' ~iG./F-ATING (Klil.J 
111:TJi:;. TITLE 

310-263-')100 

310-281-0lJO 

E OU l P ~:: NT T Y P E 

310-37J-0100 

:: CU JP"1ENT TYPE: 

"'1QT QR NJ./RATING (Kn J 
~c..TOR TITLE 

310-3 70-0200 

:: ~U JP ..,ENT TYPE 

"l:TOf. N CJ.HAT HH> ( K ti) 
"'1CT oi; T Ill E 

310-3 70-0300 

:: OJ IP"IE~n TY PE 

MC:TCR ~10./i'ATING CK.,_ I 
~JT Gt< T ITL:: 

.il0-374-CllOO 

i:OUIP"IENT TYPE 

"'I JT wR "-:;./r..ATJM, {K~l 
~CTCi< TI~LE 

DATE :85-08-28 PAGE NJ: 18 
DEPA~l~ENT :P~OJECT 

CL l ENT NCI : 
REVISION :5 DATE :22.08.85 

SECGNDARY AIR FAN 

***310-213-0800-Ml *** 90 
SECCNDARY tIR FAN 

If\CI NERATOF 

GAS f'EHEATER 

FUEL GIL PLMP 

~~*310-370-0100-Ml *** 3 
FUEL GIL PLMP 

fUEL GIL PLMP 

***310-370-0200-Ml *** 3 
FUEL OIL PLMP 

FUEL CIL PLM P 

***310-370-0300-Ml *** ., 
FL'EL OIL PLMP 

SLUF- f- Y PU"1 P 

***310-374-0100-Ml*** 90 
SL UP l<Y ·p lJ~ P 

••• 

*** 

••• 

*** 

••• 



' 
t 
I 

j 

1·.-

I 

' I 
I 

I 

f 

' I 
I 

I 

I 

I 

I 

:UTC<~~PJ ~Y/ENGl~EERlNG DlVlSlC~ 

?~CJECT :PPCL PYRITE S~ELTEF 

C LI E~H : PP CL 
J8::U"'1E:--.T:M:.TCR UST (B) 

JUT :JKU~ PJ l\:"'l : 360 1 ::>O 900 001 AL Tl 
JESIGN :A~I 

310-3 74-02')0 

E QU lP ~E !\ll TY PE 

~ :JT OR NC. /f<.H I NG (KW I 
~C:TCR T ITL.E 

3 10 - 3 7 .. -~ 3 0 0 

E !JU IP "'IE NT TYPE 

'"l~TC~ 'llCl./f..ATING (KwJ 
~CTCI< T IHE 

3 10-3 74-04JO 

E ~U JD~[ r-... T TYPE 

"1CT OR NO./ i; AT I NG 'Klid 
"'10T OR TITLE 

.:H0-3 74-0500 

E OJ IP "IE NT TYPE 

"ICT GR r~ 0. I F AT I NG (KW J 
lilllCTOR TITLE 

310-3 74-06 00 

E OU IP~ENT TYPE 

o,11 ':T Qi< NG./r;.ATI~H, (Kw l 
'"ICT Ow TITLE 

310-3 74-0700 

E OU IP "1E NT TYPE 

~~T Qi< "-IJ./RHING ( K !ti j 

"'ICTCI< TITLE 

uATE :85-08-28 PAGE NJ: 19 
iJEPAf... T"4EN1 : PROJECT 

Cll ENT NO : 
REV ISliJI\ :5 DAT E : 22 • 0 6. 8 5 

SUJhF.Y PUMF 

***310-374-0200-Ml *** 90 *** 
SUJt<. FY PU~ P 

SLUV.F.¥ PUMF 

***310-~74-0300-Ml *** 90 *** 
SLUR FY PUM F 

wATEF. PUMP 

***310-370-0400-Ml *** 30 *** 
hATEf< PUMP 

;o.ATEf< PUMP 

***~10-370-0 500-Ml *** 30 *** 
hATEF< PuMP 

1<1ATEF< PUMP 

***310-j70-060C-Ml *** 30 *** 
ht.TER PuilolP 

ftATEf< PUMP 

***310-370-0700-Ml *** 30 *** 
ht. TE f< PU 1-!P 



' ' I 

I 

I 

' 
I 

I 

I 

I 

I 

I 

I 

I 

• 
• 

:uTQKU~PJ ~Y/=~GINEERING DIVIS!S~ 

o;;cJ!::CT :~<'CL pyt;lTE S~ELTEF< 

C:..P:NT :PPCL 
D~CU~E\T:~:TC~ LIST lBJ 
JUTOP<.U"'PJ r-..G :3l0 100 900 001 t.LTl 
DESIGN :AKI 

3 10-3 7t -Jl 00 

E OJ IP..,!:NT TY PE 

"'l.: T .Jf. :-.JG.H HI~G (Kid 
~lTO;< TITLE 

3 l0-3 n-0200 

=OJ I P"1E !\IT TYPE 

~C'TCR r--.J.H.Hil\IG ( K,.) 
''1C'TGI<. TITLE 

3 lV-420-'.H uO 

E 'JU l P ~ENT lYP E 

j 10-420-0200 

:'.OU I P~ENT TYPE 

3 10-423-0lJO 

:: QJ JP "1: NT TYPE 

310-423-JZJO 

E'JJIP~cNT TYP= 

3 lCl-431-Gl 00 

~ O'J IP ..,ENT TYP: 

3 l'.) -4 3 j -o l 0 0 

E OU I ;:> .., E ~; T TYPE 

uAT E : 85-0d-28 PAGE NO: 20 
DEPA~T~ENT :PROJECT 

CLIENT N:J : 
F<.EVISION :5 LATE :22.08.85 

'°'ATE!' PUMP 

***310-37b-Gl00-Ml *** 15 *** 
r.ATH PUMP 

~ATER PUMP 

***310-376-0200-Ml *** 15 *** aATEf' PUMP 

DEMISTEF< 

GEMIST=f< 

SC.i<U eBEF. 

A6SCkBTlCN I Jw EF-

AGGL c~ek 4T Cf< 

HCT C.ATAL'r'ZEf. 



I 

I 
I 
I 

CUTQ~J~PJ ~Y/:NGil\EE~ING DIVISICN 
P~JJECT :DPCL P't'~ITE SMELTER 

CUE~H :PPCL 
D~CU~E~T:~~ro~ LIST (8) 
:::it..TCKLJ~,PU Nu :360 100 900 00.a. AlTl 
DESIG~ :AKI 

3 10-4 33-02 00 

: OU IP "1~ NT TY P: 

31D-4.B-03JO 

EOUIP~ENT TYPE 

I 310-464-0100 

I 
I 

' I 
I 

I 

I 

I 
I 

I 

' I 

EOUlPMEt•T TYPE 

310-516-0100 

1'.:CiJIP...,ENT TYPE 

MCTOi:; NC./J:ATlNG (KPI) 
"IJTC:::. TITLE 

310-518-0100 

l'.:CJIP~ENT TYPE 

3 20-- ---Cl 

12J-l 17-0 l JO 

DATE : a5-08-28 PA-:;E N:J: 21 
DEPAKT~ENT :PROJECT 

C Ll ENT NG : 
F--Ev !SIGN :5 Ot .. E :22.08.85 

CCLD CATALUER 

COLD CATAL't'i.ER 

Su~PhlJI'. C.01\DENSING TOwEF\ 

SULPHUR CO~DENSING lCwER 

l".IXING TANI< 

***310-Slb-0100-~l *** 37 
M.IXING TANI< 

PUMP TANK 

SuLFhUK HA~OllNG AKEA 

BIN 

.... 



t 

I 
1'.-_ 

I 

I 

I 

I 

I 

I 

I 

I 

' 
I 

~uTC~J..,PU CY/ENGINEEf<ING DlVISICN 
PRSJECT :PPCL PY~ITE S~ELTE~ 

CLIE'H :DPCL 
~ccu,.,,::~r:~CTG~ LIST (BJ 
OUTJKiJ"1PJ ~C :.:>tiO 100 900 001 AlTl 
DESIG~ ~AKI 

320-129-0100 

E OU I P,_,E"H TYPE 

.l20-l29-0200 

ECJlP"IEt;T TVP:; 

320-129-0300 

EOUIP..,Et\T TYPE 

J20-167-0100 

EQUIP"'IFNT TYPE 

"l'JTSf< r.CJ.HATING ( K ~) 
MC TOR TITLE 

.:>20-167-0200 

::cuIP"'1ENT TVPE 

"1CTCR ~~ :i. HAT PJG ( K iiol I 
MCTGt< TITLE 

320-l67-03JC> 

:: CJ IP "1'.: r-.;r TYP'.: 

~':"TIJK ~- C:. If. A T l "4(;. ( K ~ J 
"'C'TOK TI TL:: 

j2C)-l 72-0100 

::- OU l P "IE r~1 TYPE 

M:, T CR r.C..lf<t.1 ING ( K iltl ) 
~~T:;r. TITLE 

_ TE :85-08-28 PAGE NCI: 22 
JEPAJ\TMENT :PROJECT 

C LIE~ T NO : 
f<. EV lS lJN : 5 DATE : 22. OB. 85 

SULPHUR CO CLING BOILER 

SULPlilJf< COCL ING 60ILER 

SULPHuR c;..CL lNG BOll ER 

BELT CONVE'rOR 

***320-167-0100-Ml *** 5,5 *** BELT C.ON VE 'JO R 

BELT COfil VE 'rOR 

***3 20-lo 7-0 200-Ml *** 5.5 ••• 
bELT CCNVE 'rOR 

BEL1 cor-. VE YGf<. 

***3 20-16 7-0 330- ~l *** 11 *** BELT C C.N VE YC k 

SCF E 1o1 CC:NVEYOF 

***3 20-112-u luO-Ml *** 0,15 *** sc;;;E.., CJ~V tl'CJF 



1 
! 

I 

I 
I 
I 
I 

I 
I (. 

(' r-
I 

' I 

JUTJKU~PU ~Y/E~GlNEEl<lNG DlVlSION 
Pf;:'.:Jf'=CT :PPCL PHITE S"'ElTEI' 

CLIENT :PPCL 
L' CC U"'Er; T: "'':·TC"- UST lB) 
JLTGKU~PU NC !3b0 100 900 001 ALTl 
DESI~N :AKI 

320-212-0lJO 

"1'.:TCI' ~CJ.ff. H PJG (KW) 
"lC::T:J~ TITLE 

3 20-21~-0200 

·~ C·T :I( ND./~ATrnG ( K~d 
"IOT IJf< TITLE 

3 20-212-cnoo 

E CU IP "1E: ~T TYPE 

"1C·TC~ NC.I" AT ING (KW) 
"l 2T 'J~ TITLE 

320-212-0400 

EOulP"1E 1H TY Pc 

"!CTOR ~O.HATING (Kw) 
MCT OR 1 lTLE 

320-2 14-01 :JO 

EOUIPMEl'\T TYPE 

MCT~~ NO./~ATING (K~J 
..,CTCJ~ T lTLE 

320-244-0100 

• j? 0 - 2 44 -Cl 2 J 0 

E OtJ IP M: NT TYPE: 

t 

DATE : 85-08-~8 PAuE NO: 23 
DEPAl\T"IENT :PROJECT 

CU El\i T NJ : 
!<-EV ISIJri. :5 

All'. COOL iN<i FAN 

***320-212-0100-Ml*** 
AH CCCL ING FAN 

A 11'. CC.JL ING FAN 

*** 3~0-21L-0200-Ml*** 
AIR CGOL IN( FAN 

AH CLGL ING FAN 

*** 3L0-21L-0300-Ml*** 
tli<. CGGLIN(;; FAN 

All\ COOL INC FAN 

*** 320-21L-0400-Ml*** 
AH CGOL 1 NG FAN 

AH BLCwEf.i. 

DATE :22.08.85 

15 *** 

15 *** 

15 *** 

15 *** 

***320-214-0100-Ml *** ll 
Alf<, BLCwEi<. 

Gidl\'ITY flLTEK 

Gl-.AVITY FILTEI<. 



t 

I 

I 
I 
I 
I 
I 
I , 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 

I 

OUTGKU~PU CY/E\GI~EEi;ING DIVISIC~ 
D~=-JECT :PPCL Dyf.ITE S"1ELTEI' 

CLIEl\,T :PPCL 
DIJCU'1EN T: "'i: TC'K LI Sl {BI 
JUTJKU"IPJ NC :3&0 100 900 001 ALTl 
DESIGN :AKI 

320-370-0l:JO 

E OU I P "1 ENT T Y P E 

~CTOR ~:./FATING {K~J 

i"'DTJR TITLE 

320-370-02::>0 

=CJlP.,.Ef'..T TYPE 

"1GTCP NG./f.~TLNG (Krd 
.., 0 T 'JJ.\ T IT u: 

320-37.J-0300 

C:: CU I P ME NT T Y P E 

MQTOR NC./FATING lKwl 
"1r":TQR TITLE 

320-370-0400 

ECUIP"1ENT TYPE 

MCTGR NC./f<.AT1NG {K~) 
1-WTOR TITLE 

320-370-0500 

E ~ U I P '1 E ~H T Y P E 

"1CTQk ~-;j.!f'ATIN~ (KW"tl 
"1C'TQi' T l""L~ 

3 20- 3 7C-0600 

!:'.OU F -1: NT TY P:: 

"'IC T Clk r~ C. IF< H I NG ( K loll 
MGTG~ T ITL:: 

DATE :85-08-28 PA.:JE NO: 24 
DEPAf.. J"4E~T :PROJECT 

CtlE"°T NO : 
f'EVlSlON :5 DATE :22.os.as 

PUMP 

***320-370-0100-Ml *** ll 
SULPHUR PU~P 

PUMP 

***320-370-0200-Ml *** 11 
Si.JLPHUR PUfolP 

PUMP 

••• 

***320-370-0300-~l *** 18.~ *** 
SULPHUR PU,.,P 

PUMP 

***320-370-0400-Ml *** 18,5 ~~* 
SULPHUR PU,.,P 

PUMP 

**~320-370-0500-Ml *** 
SUL P HUI'. PU folP 

PU~P 

***320-370-0600-Ml *** 
SUL P hUf\ Pu folP 

3 *** 



I 

I 
,,. 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 
t 

C1UTQ!(U'-'PU CY/Et\iGINEHif\.iG DIVISION 
Pt<'JJE CT : P PCL PYl<. IT E SM EL TEI<. 

CLIENT :PPCL 
D'.JCU"1Et•T:~CTGi;_ LIST (B) 

·JlJT,JKU"IPU NC :360 100 900 001 ALTl 
o=sIGN :~KI 

320-370-07JO 

EQUIP"1ENT TYPE 

~CIGR ~ J. /F HI NG ( K~) 

"1CT OR TITLE 

320-370-0800 

EQUIPMENT TYPE 

"ICTGR ~JO./~ATI~G ( K Id 
MC1TOR TITLE 

3 2 0 - 3 7 0 -0 r, 0 0 

EQUIPMENT TYPE 

"'10TOR NIJ./FATING (Kw) 

MC TOR T lTL E 

320-3 70-1000 

EOUIP~ENT TYPE 

MC TOR NG./F<ATING (Kw) 
M CT :JR T lTLE 

320-370-1100 

E Ou IP "1E NT TYPE 

._,C. T QR ~~.HATil\JG (I< w) 

~:JTGf.. TITLE 

320-370-12:)0 

E CU IP '1: ~. T TYPE 

"'CT~~ N~./~Hll\JC. ( :< ~ , 
""C.:TC:~ T IH ~ 

DATE :85-08-28 PAGE NO: 25 
DEPARTMENT :PROJECT 

PUMP 

Cl I ENT NO : 
fCEVISION :5 

***320-370-0700-Ml 
SULPHUK. PUriP 

PUMP 

***320-370-0800-Ml 
SULPHUR PU "1P 

.PU~P 

***320-370-0900-Ml 
SULPHUR PU"1P 

FUMP 

***320-370-1000-Ml 
SULPHUI'. PU t'P 

PUMP 

**~320-370-1100-~l 
SUL PHUk PUT"P 

PUMP 

***320-370-1200-ML 
SULPHUR PU ,_p 

DATE :22.08.85 

*** 15 *** 

*** 15 *** 

*** ll *** 

*** 11 *** 

*** 15 *"* 

*** 15 *** 



• ,.-

I 

t 

I 

I 

~UTOKU~PLl CY/~~GINEEPING DI~ISION 
?F:JJE:CT :PPCL PYHTE SMELTER 

~LH:"JT :PPCL 
Q.JSU"1ENT:11:TCF LIST (8) 

OUF.l\U"4PU f'.O :360 100 900 001 ALT! 
o::sIG~ :AKI 

320-370-1300 

EQJJP"4::1'\T TYPE 

~'::TOR NC. IF AT l\jG (Kw) 

'-'::HOP TITLE 

3?0-370-1400 

ECJIP~ENT TYPE 

w:::GR ~i O. /PAT I NC (KW) 

~CTGR TITLE 

32:)-370-15'.)0 

EQ'JlPMEl\iT TYPE 

·~:;TOR NO./f<AT lNG l Kw) 
~CT CR TITLE 

j20-370-1600 

E CU.l P"1E NT TYPE 

MCTQ!'. NO./FAT lNG (K~) 

M':'T QI< T lTL E 

3 2)-3 70-1 700 

E OU l PMErH TYPE 

~10TC.t: '..J c • I r. 4 T I ~j G (Kr. ) 
"1 CJ T '.)J; l I TL E 

3n-310-1Bn 

E OU IP :'1E NT TYPE 

"1 CT OF< r--1S./"ATING ( Kr, ) 
"1': T Cl~ l l TL E 

DATE : 85-08-28 PAGE NO: 26 
DEP~kTMENT :PROJECT 

Cl I ENT NO : 
l<EVISION :5 DATE :22.08.85 

PUMP 

***320-370-1300-Ml *** 11 *** SULPHUI< PUl"P 

PUMP 

***320-370-1400-Ml *** 11 ••• 
SULPnUI< PU ~p 

PUMP 

***320-370-1500-Ml *** 90 *** SULPHUR Cll<CULATlNG PUMP 

PUMP 

***320-370-1600-Ml *** 90 *** SUL PHUF Cl l<CULAT lNu PUMP 

PUMP 

***320-J70-1700-Ml *** 90 *** SUL PHU~ Cl f<CULAT 1Nll PUMP 

PUMF 

***320-370-1800-Ml *** 90 *** SuLPHUk Cl f;CULATING PUMP 



j 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

t 

).; • 

=u~J(J~PU CY/~NG1NE~FJNG DIVISION 
0 ~JJECT :PPCL PYFITE SMELTER 

CLIENT :PPCL 
L> OC U'-1 E ~ T : ~ C T 0 R LI ST ( 6 J 
'.::UTCJKU'1PJ ~,'.:J :360 100 900 001 Ai.Tl 
DESIG~ :AKI 

3 2 o- 3 7 0-1 9 0 0 

E: QUIP..,~ NT TYPE 

~OT CK r~ J. IF AT I NG ( K ~) 
"1C•TCR TITLE 

320-'.>70-2000 

E CU IP °"ENT TYPE 

~C.TCI-\ i'JC./i;; AT !NG (KW) 
"1 (TQI.(, TITLE 

320-370-23'.JO 

Ei.IUIP"IENT TVP:: 

Mc.TUR NO./FATING ( K wJ 
MCTOF TITLE 

3 20-3 70-2400 

E OJ IP"1E NT TYPE 

~CT'J~ ~G./f<Al ING (Kw J 
"IOTOF TITLE 

320-371-0100 

EOUIP"lENT TYPE 

UijTCk l\J./FATPJG ( Kh I 
l>l·JT or. TITLE 

3 2 () - '7l -o 2 J 0 

E OU l P ~ENT TYPE 

'1CTGF ~O./i;AT lNG (Kw l 
MOT Cl' TITLE 

DATE :85-08-28 PAGE NO: 27 
OEP~TMENT :PROJECT 

CLIENT NO : 
REVISION :5 DATE :22.0B.85 

PUMP 

***320-370-lSOO-Ml *** 90 *** 
SULPHUR CI RC UL AT I NG PU"4P 

PUMP 

***320-370-2C00-Ml *** YO *** 
SuLPhUR Cif<CULATlNG PUMP 

PUMP 

***320-370-2300-Ml *** 37 ••• SULPHUR PR ILlING PUMP 

PUMP 

***320-370-2400-Ml *** 37 *** SULPHUR PR IL LING PUMP 

CCSAGE PU"IF 

***320-371-0100-M! *** .L t 5 *** 
CC.SAGE PU"1 F 

COS AGE PUMF 

***~20-3 71-0200-Ml *** 1,5 *** COS Al.E PUM F 



I 

I 

I 

t 

1 · 

t 

I 

I 

~ 

:uTo~u~Pu CY/ENGINEERING DIVISION 
PR'JJECT :DPCL PYPITE S"1ELTEf< 

CLl!:~T :PPCL 
DCCUM':".iT:~C:TOf\ LlST CB> 
:UTOKJ~PU NO :360 100 900 001 ALTl 
DESIG~ :AKI 

320-371-0300 

;:QJIP"1':NT TYPE 

M CT JP ~ S. H. t. T ING ( K w > 

~CTOF. TITLE 

320-411-0100 

E CJ I P"'IE NT TYPE 

~OTO~ NG./~AllNG (K~I 

1o1cro;;. TITLE 

3 20-411-0200 

EOJIP""!':NT TYP:: 

'"'0TC'R NO./J:;ATING (Kw) 
~CTOP TITLE 

320-509-0100 

:;: CJ IP 1.11: NT TYPE 

.120-511-0100 

E CU l P ~ENT TY PE 

M CT QR NO./FATING (KW I 
...,GT'=:R TITLE 

320-511-0200 

E i.Ju IP "I= "iT TYPE 

MC;TC,r< NG./f;ATING I KW) 
w:::TCF TITLE 

uAT E : 85-08-~8 PAGE NO: 28 
D EP Af< l"1ENT : PROJECT 

CLIENT NO : 
R EV IS I iJ N : 5 DATE :22.08.85 

DCSAGE PUM F 

***320-371-0300-Ml *** lt5 *** 
CCSA GE PUM f 

V I B I\ AT l I\ G SC R E E N 

***320-411-0100-Ml *** 
VlGf..ATING SCl<.EEN 

V I BF AT I 1't G SC REEN 

***320-411-0200-Ml *** 
VI Bk AT Jt.,G SCREEN 

AUTCCLAVE 

***320-511-0luO-Ml *** 
AUTOCLAVE 
*•*32U-5ll-0100-M2 *** 
ALTJCLA-'E 

Ai.JTOCLAVE 

*~*~20-511-0100-Ml *** 
AUTCCLAVE 
***3 20-5 l l-0 100- ~2 *** 
AUTC CLAVE 

15 *** 

15 ••• 

3 *** 

3 *** 

3 *** 
3 *** 



' 
' I 

' I 
I .. 
I I·. 

I 

I 

' 
• 
l 

=vT-:Jo\LJ"1PJ :vt~t-;Gil\!EhH•G DIVISICN 
Df<:JECT :PP~L PYl-ITE SMELTEi< 

:: LI C:\ T : PP CL 
JCCU~E~T:~CTCk LIST (8) 
=LTG'<.J~Pl.J • ..., :3ti0 100 900 001 ALTl 
DE:SIG!\J :AKI 

320-515-CllOG 

32J-5lb-OlOJ 

V.CTCk '\O.IF4TI".IG lr\w) 
"1C:T '.:JR TITLE 

32J-5lb-0100 

~CU IP "'IE NT TYPE 

320-518-0ZJO 

E C:J l P ~:;: f\JT TY P S 

3 2Q-5 H1-03JJ 

3 20-~18-J4JO 

E OJ 1 p "1E rn T y p;: 

3 20-518-0500 

E OJ l P t.1 i: 'H TYPE 

3 20-518-0t.00 

E I.id 1 P ~ :: f; T T Y P E 

J4T E : 85-0i:l-28 PAGE N'.j: 29 
DEPA~TMENT :P~CJECT 

Cll EN l NO : 
RE v IS I:JN : 5 

MEASU~H~u TANK 

l'IXlNG IAf\ll< 

***~20-5lo-Jl00-Ml *** 
t" Ix I NG TAN I< 

Pt.;~F TANK 

PU:-1P TANK 

PUMP TANK 

PUMP TANK 

Pu~P TANI<. 

DATE :22.08.85 

4 *** 



I 

I 
I 
I 
I 

' 

:::LTGKU ... ?J '.:'\'/E ..... vlt\.:ERlNv DIVlSlCN 
?PSJECT :PPCL PY~l~E S~ELTE~ 

CLI E'H :PPCL 
J~CU"1E~l:M~TJR LIST (Bl 
JIJTQKiJ"i>'J "JC :3ti0 100 900 001 ALT! 
J::SIGN :AKI 

.320-516-0700 

E OU l P t'.E ~n T Y P E 

320-519-0l:JO 

1 · 3 20-519-C.200 

:: OU IP "1E NT TYPE 

I 

I :> 30-----o 

E QJ IP ME NT TY PE 

330-212-0100 

E OJ IP "'ENT TYPE 

I 
"'IGTO!: "JO./~ AT l NG ( K "-) 
"ICTOR TITLE 

I 3 30-243-01 oc 

c: CU I P"1:: ~H TYPE 

I "I C1T ::.,r \'J./~ATING (KW I 
·"'~TO~ TITLE 

I 

I 33:>-31 o-cn oo 

~~JID~-E'JT iYPt 

I ... ~rr:~ .~ :::. • N A T l i1 (, (I< w) 
~:JTJi: T ITL;::: 

I 

t 

iJ.\J E : 85-08-28 PAGE NJ: 30 
OEPA~T"1ENT :PROJECT 

CU ENT NC : 
f\EVISIUr.. :5 

PUMP TANK 

TAt-4K 

DAY TANK 

DATE :22.08.bS 

~ASTE LIQUID HANDLING AkEA 

FAN 

***330-212-0100-Ml ••• 5,5 *** EXHAUST GA 5 FA!\ 

Df..UI' FILTEfi 

~**3ju-243-0100-Ml *** 1.1 *** 
01' U"' FILTE:~ 

***j30-243-0!00-M2 *** 0.75 *** Cr UM FILE~ 

PU"1P 

***:.30-370-0100-Ml *"* 2,2 *"'* 
Gt-.DEHLC·w fJr-'P 



j 

,i, 

I 

I 

' I 

I 

I 

I 

' 
' I 
t 

~UTGKU~PU ~Y/E~GI~EE~ING DIVISlC~ 
pi:;JJECT :PPCL PY~lTE SMELTER 

CL!Et\T :PPCL 
u JC uu H< T: ~ '.:: T 0 R l IS T (BJ 

GUT'JKU..,PJ ~~C :3ti0 100 900 001 ALT! 
D E S I G '~ : AK I 

3 30-3 70-02'JO 

=CJ IP~E~~T TYPE 

'4CT OR 'lC./FATING ( K ~) 
"1C'T'Qi; TITLE 

3 38-3 7J-03JO 

E O~ IP "1E NT TYPE 

MCT8R ~ Cl. I r:. AT H• G (KW) 
"'10T Q~ TITLE 

3 30-3 70-0430 

E OU l P ME NT TYPE 

"'1 CT CF\ NO./ FAT I NG (Kw I 
MCTOi:; TITLE 

330-375-0100 

E OU IP'1E rn TYPE 

"ICTOR ~J./r;.ATING (Ki,;) 

'-"CTOF. TITLE 

3 30-5 10-JDO 

EOulP>1ENT TY PE 

3 3J-510-02 JO 

r: OU IP 111:; NT TY PE 

1J0-518-JlJO 

E ::JUlP"IE NT TY PE 

DATE :85-08-26 PA~E NJ: 31 
DEPARTMENT :PROJECT 

CLIENT NG : 
f<.EVISIC!N :5 

PU"'P 

***3 30-310-0 200-Ml •** 
LJNDERFLC .. PUMP 

PUMP 

***330-310-0 300-Ml *** CVHH.OP. PLMP 

PUMP 

***330-370-0400-Ml *** CV Et- FLO~ p l;M p 

'VACUU~ PUMF 

***330-375-0100-Ml *** 
'VACUUM PuMF 

TANK 

TANK 

PUMP T Ar~'< 

04TE :22.08.85 

2,2 *** 

2,2 *** 

2,2 *** 

J.l *** 



I 
:UTOKJ'1PJ CY/~NGINEERI~G DIVI~IGN 
PRJJECT :PPCl PY~IlE SMELTE~ 

CLIE\iT :PPCL 
DCCU~~~T:~CTCf.. LIST (BJ 

DATE :85-08-28 PAGE NO: 32 
DEPART~ENT :PROJECT 

I 'JUTOl<.U"'IPu NJ :360 100 900 001 ALTl CLIENT NO : 

I 
I 
I 
I 

DESIGN :AKI 

3 30-5 l8-02GJ 

'.:OU 1 P ._,ENT TY Pc 

>30-52l-O1 X> 

E OJ I P ..,E NT TYPE 

t 330-532-0100 

I 
I 

~ CU I P '1 E NT T Y P E 

~:TCR ~O./FAT1NG (KW) 
"IC.TOR TITLE 

I s ::>0----0 

E OU I P "'IE I'll T T Y P E 

I 
5 0 0- l 18 -o 1 0 0 

5 00-118-('2 00 

I EW:JIP-.,U!T TYPE 

I 500-llb-0300 

I E OU 1 P '1 r: 'H TYPE 

I s ao-11a-0400 

I 

I 
' ... , 

E Wu I P '-1 E NT TYPE 

REVlSIClN :5 

PU"lP 1 ANK 

J<EACTO~ TAM 

THICKENEI< 

***330-532-0100-Ml *** 
lHlCKENEf.. 
***330-532-0100-MZ *** 
lh1CKEJ\4ER 

CCAL PLANT AREA 

STGFAGE Bii\ 

S TC:F< AGE BI I\ 

STCF<AGE Bl" 

STGF<AvE BI" 

DATE :22.os.ss 

2 *** 
0,15 *** 



I 

I 

I 

I 

~UTC~J"1PU ~Y/~~GlNEE~l~G DIVISION 
P~:J~CT :PPCL PY~ITE S~ELTE~ 

C.llENT :PPCL 
JCCU~ENT:MJTO~ LIST lB) 
JUT OKlJ'l.I PJ l\lO : 360 l 00 900 001 A LT 1 
DESI(;~ :AKI 

500-133-0lJ:::l 

5 J0-167-0100 

EC:.JIP"'ENT TYPE 

~~TCR ~O./~ATING IK~J 

~GT OR TITLE 

5 00-16 7-0200 

E Oi.H P ~E NT TY PE 

11.cTC:R "lJ./FATING (Kr.J 
"1CTOR TITLE 

I 500-170-0lJO 

E Ou I PM c NT T Y P E 

I 
500-170-02'.>0 

~C'JIP"1ENT TYPc 

500-179-0100 

I E"LllPMENT TYPE 

I 
so::i-202-0100 

I :: CU I P "IE t·H T Y P E 

I 

I 

DATE :85-08-28 P4GE NO: 33 
0 EP Ak T"1EN T : Pf..QJECT 

CLIENT NO: 
f\EVISION :5 DATE :22.08.85 

Cll EUf<NER 

BELT CONVE~Jt< 

***500-167-0100-Ml *** 45 
btLT CQNVE~OR 

bELT cor ... vE YOR 

*** 

***500-167-0200-Ml *** 7.5 *** 
BELT CONVEYOR 

Pf'.iEU.l"AT 1 C CJ IWEYOR SYSTEM 

0~EUMATIC CG~V~YOR SYSTEM 

CGAL lNJECllCN SYSTEM 

F E::O HOPPE F 



j 

I 

' i 
I 

I 

I 

I 

I 

I 

I 

I 

I 

• 

JLTJ~J~ou CY/~~~l~EE~IN~ DIVISIC~ 
~~-J::C7 :PP(L PY~ITE S~ELTER 

CU E'H : DPCL 
JCCU~i:~T:~:TJP LIST (BJ 
:LTOi\0 1'PJ ~.G :3b0 lJJ 900 001 Alll 
~ESIG~ :AKI 

5 1YJ-212-0100 

EQ0IPl'IEl\T TYPE 

"lOTCf' :,i J. /FAT I NC ( K ird 
"lCT QR TITLE 

5 00-2 12-02 :JO 

E Qd l P '1E ~.:J l YP E 

M::. Tc.;... ''lC./F AT ING ( K .,_) 
"1C.TOP T Ill E 

5 JCl-2 12-03'.)() 

i:QdlP~C:r...;T TYPE 

"'1CT CR N'.:./FATING (Kw J 
lolQTCJP TITLE 

5 OJ-212-0400 

E CU I P"'1E ~. T TYPE 

". 'JT c;; ti:;. /FAT ING (Kw) 

5 00-216-0lJO 

E:JUlPMENT TYPE 

A.':;T[!R 1·;G./~ATING (Kw) 

~ST 1F T I TL E 

'100-2 lt,-!J2JO 

E CJ l D '<le NT TYPE 

._. c; T ::,;-. •;~.IF- AT I r~c, (Kr. l 
"1 JT =~ T 1TLE 

DATE :85-08-28 PAGE NJ: 34 
DEPA~T~ENT :P~OJECT 

CLI PH NO : 
Fd:VISlJN :5 0 AT E : 22 • 0 8 • 8 5 

FAN 

~** 500-21£-0100-~l*** 30 *** 
FAN 

FAN 

*** 500-21 L-0200-Ml*** 250 *** 
FAN 

EXHALST Alf< FAN 

***500-212-030-~l ***- 22 *** 
FAN 

f-AN 

***500-212-0400-Ml *** 11 *** 

AH LGCK F EEDH 

***500-216-0100-Ml *** 2,2 *** 
t. H< LOCK FEE DE!<. 

AlF LlCK FEEDEf< 

***500-210-0200-Mi *IC:* t..2 "'** 
ti IF LGC.K FEE DH 



I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

~UT~(J~PJ :Y/~~GIN~::~I~G DIVISI:~ 

~~CJ=CT :PDCL PY~lTE S~ELTEK 

CLIENT :PPCL 
()'.:;~u1.1Er.T:~CTO"- LIST lB) 
'.JUTOi<U~PJ NC :360 100 900 001 Alll 
~ESIG~ :AKI 

5 JJ-216-01 JO 

=Cd I?..,::: NT TYPE 

;ff TO" \i8./F\AT l~G (Kw) 

~CTCR TI TL::: 

5 JJ-2 23-C)l J8 

E OU IP"1E~;T TYPE 

"'!CT Cf<. r,c./i;.Afl'~G ( K r1} 

"'ICTCK. TITLE 

5 C0-2 23-0200 

E OU IP ME NT TVPE 

~C'H.!I:( 'JO.HATING ( K ") 

"l'.JTOR T l~l E 

500-291-0l::>O 

E QU JDl.1E "JT TYPE 

5 OQ-3 25-01 00 

E QJ lP"1E NT TYPE 

~·~T CJR NG.IF AT ING (I<, w) 

M~TC'k T nu: 

5 00-j 25-02 DO 

E OU IP "1~ r~ T TVPE 

~C1TCR ~.G. IF< n I NG ( I< rd 
M~T GP TI TL f 

uH E : 85-0d-28 PA~E NG: 35 
GEP:kT"1ENT :P~OJECI 

Cl I Et, T NO : 
F.EV1SION :5 lJAT:: :22.08.85 

oEL T FEE DEF. 

"""*500-218-JlOO-Ml *** 7.5 *** 
BELT fEEDEF. 

C"AG F-EE DE fi 

***500-223-0lOu-Ml *** 7,5 *** 
DRAG FEE DEF< 

CF. Al- F !:EDE F< 

***500-223-0200-Ml *** 7,5 *** 
O~ AG HEDEF. 

PRE HEATH 

Ml LL 

***500-325-0100-Ml *** 315 *** 
,., I LL 

t-' l LL 

***500-325-0200-Ml *** _jl ~ **'* 
fl' I LL 



I 

t 

I 

I 

I 

I 

! 

I 

I 

I' 
I 

I 

I 

I 

I 

I 

CLiTJ<U~PU CW/ENGJ~EEF<I~G DIVISlCN 
P~IJJECT :PPCL PYf.lTE S,.,ELTH 

Cl I EN T : o PC L 
J2CU"'1ENT:~:TG~ LIST lBt 
JLTJKU~PU ~;[ :360 100 900 001 Alll 
DESI~N :AKI 

500-411-JlOO 

EOJIP"'1::NT TYPE 

MCTU< ~O. H 4 T Ir~G (K rd 
~CTQK T !TL~ 

500-411-02.)0 

E OU IP "'1E NT TYPE 

~~T :K f\'::)./FATlNG (Kil 
MCTCF TITLE 

50Cl-417-0100 

EJUIP"'1ENT TYPE 

5 00-4 l 9 -o l J 0 

!: Ot.J IPMEtH TYPE 

6 00-----0 

E f..JJ IP"1E NT TY PE 

600-122-010() 

EQJIP'•Er~T TYPE 

6)0-123-0100 

ECJlP"l::~J; TYPE 

60J-2h-QlJO 

C: CU IP "'lt ~n TYPE 

DATE :85-08-28 PA~E NO: 36 
8EPA~TMENT :P~OJECT 

CLIENT NC : 
FEVlSluN :5 DATE : 22. Ob. 8 5 

VlbFAT!N~ SCREEN 

***50v-4ll-Ol00-Ml *** 2..2 *** \d BF ATING SCJ<.EEN 

VlBF<AT H'lu SCREEN 

***5 00-~ l l-0 £00-Ml *** £' l. *** VI BF< AT ING SC REEN 

BAG F ll T ER 

CYCLCl'\E 

PC..wE f' PLANT ARcA 

t.UXILlAf.Y BO IL ER 

SJP H HEA Tl f\G BGILH 

C.O.OEl'\SEf. 



I 

I 

I 

I 

' 

:UTCKU~PU CY/ENGI~EEFihG DIVISION 
PkOJECT :PPCL PY~ITE S"1ELTER 

CLIE'H :PPCL 
'.lCCU~El\T:~C:TCk. LIST (BJ 
0 LT OK U "I PU t, 0 : 3 b 0 l 0 0 9 0 0 0 0 l Al Tl 
DESIGN :AKI 

oOJ-280-0lQO 

E QJ lP ME NT TY PE 

oOJ-28J-02JO 

E CU l P "'1E NT TY PE 

o00-376-0lOO 

ECUlP"1ENi TYPE 

"4C:T0k NQ. /r. AT ING (I\ w I 
"1CTCi:: TITLE 

6 00-3 76-0200 

E CU l P"'IE NT TY PE 

~CTOk NC./f..AT1NG (KW) 
"'JTCF< TITLE 

o00-37&-0300 

E OU lP'-1:: I\ T TYPE 

MOT GR f\O./F AT ING (KrlJ 
MCTQR T ITLt 

6 'J0-3 7ti-04JO 

E OU IP "1E "'JT TYPE 

oJ0-376-0500 

EOJIP"IEf'.iT TYPE 

~sTCR "-10./~ATING (Kr.I 
"'1C.T OP TITLE 

DATE :85-08-2d PAGE NiJ: 37 
DEPA~IMENT :PROJECT 

CLIENT NO : 
F<EVJSICJN :5 DATE :22.08.85 

HEAT EXCHAf\GER 

hEAT EXC HA ~GER 

CGND ENSA TE PUMP 

***600-376-0100-Ml **• 22 *** 
CCNDENSAIE PUMP 

cc~.o ENSA TE p UMP 

***b 00-3 7o-O 200-Ml *** 22 *** 
LONG H.SA TE P U"1P 

CCND EN SA TE PUMP 

*$* 600-3 76-0 300-Ml *** 400 *** 
CCNuENSA TE PUMP 

(.CND ENSA Tc PU"1P 

CCNG EN~A TE PUMP 

~**60Q-_j76-l Ml *** 30 *** 
f-EE:D P.ATEk P. · 



' I 
I 
I 
l 
I 
I 

' • , 
' I I 
' 
' • 

' t 
' 

Jurr~u~PJ CY/ENGI~E~RING DIVISION 
Pl<~JECT :~PCL p~~ITE S~ELTER 

CLIE'\T :PPCL 
!.:>Cx:u"l~f\T:v::;rci< LIST (8) 

GUTSKU~PJ ~O !j60 100 900 001 ALT! 
DESIGN ;AKI 

6Cl0-37b-06Cl0 

EC'JID"1ENT TYPE 

6J0-376-0700 

~QUIP '1E NT TYPE 

"lGTU< NO./f<ATING ( K ti l 
"'1CTGR T PL E 

6 00-514-0 l JO 

E OU IP ..,c f\T TYPE 

600-550-0l.JO 

EQJ IP ME NT TYPE 

1 :n-- -- -o 

E OU I P"1E NT TYPE 

8 :JJ-- ---o 

E OU IP "1E NT TY PE 

9 oo-- ---0 

E ~.JI P '1 Et--. T TYP: 

4 50-----') 

:: Q:J 1 P "I~ NT 1"t D t 

DATE :85-08-.c'.8 PAGE NO: 38 
DEPAkT~ENT :PROJECT 

.·LlENT NO: 
REV ISICN : 5 DATE :22.oa.as 

C:JND ENSA TE P U"1P 

CCND=NSATE PU"1~ 

***oU0-376-0700-Ml *** 15 *** FEED llA TEE PUMP 

FEED TANK 

TL'kBC.:.L T C:F f\ATOr. 

CXYG cf\ PLAf\T AHA 

LlME STJNE 5 l.Ut-.f\¥ PkEPAFATluN 

r.ATEF<. TF EA TM ENT AREA 

CCMPH:>SE:u AIR SIA 1 &ON 




